
mere 7" 
ey vs 

a 
ee Li is 

Mem it 
8) Oma ta tit Fete 8 be Bites 

obi lies Guage 
Hy inet Vins vias viagra ha nhs nigel 

7 Wey “ 

wiry ys UR 

* 
\ 

We inns 

tH 

ny Mute 
els belt! Actrettins 

oat 
5 Pah Ae aon ie Paya ine i Le 

ene 
er 
Mua 

9 Ae ie iy Hendra aut! 10) NH DA ep eis ay 

ht) ih Os > 
Med 

partite Peo Sem 
anak a hy 

ase 
eh TRAN? 

‘ 

Hoek ath 
Ors, satis 

A 

PUR ew Ay 
Nir 1 

; 

Vasc he ven 
i 

Ona 
im) 

¥ Af * tie bs Te eaM UP Baihy rity ALO UE 
tba A LEE 

“ik “4 Peto 
[ Nahi t » ' 

} iy 
HO ye atn! 

: 
o tee in sorte rie t eH} 

Piieat as 
a teh ae 

"! : ae Haulin WV 
Hite Perey at 

i 

NaN Sa early 

BAe iti ly cert 

is 

) 
i 
ty’ 

veouprlta 
mined 

en 
oh 

44 
kat 

> i PAU) 
TD mei 

” r i} At 

ese 
, 

eT yey dg IM Sein cig 
& Shep hey 

HS nh ier 
iy) 

ne) eee ha 
eh 

iy 4 

ate tg angry) - 
yar A eee, atal 

Hi Line 
PARLOR ! i Uh 

¥ 

Pirvenbsseay is pabs: te 
eet bene auras Re 

uae 
L JUS pede rata tans ory Whee an bi uh Hentineaygs 

var eprate 
meibierie hs abate bea 

by fH 
athe 

Wh NO ees boy 5 

ATM nastiest 
ANH 8s OO ie sy ASE 

La hy 
Me ibe A> 

HMR 
i} mh Gy 

i 
a ik 

hf beehtaty HR 
iit 

4) eit 

i 
Y) 

te 

: ae D 
a 

U 

“i - 
\ Tut ‘ 

ARON ea Ha oto RUSK 

Fay aid ah 
alate, 

ebereaee saving! Naan Ga ib Pe Bs bv: 
wih 

; 
ny Wise 

Li ES, 
} » athe + GER 

bile 4 hth t 
ARH Lt Sent i 

cn 
bi 

, 

ot 
rea a 

5 
inp bey ( Honda trace 

“ 
hy seit Sty 

i 

HAT OS SALA Deg 
mi 

a 
Ny ¢ 

rhe 
Hit 

TWH Oia 
1 Lith th 

mia, 
eri ba 

a ary 
vay 

i 
mt ab nay 

ney 

i ye Deena i 

Hs ES 

; 
x9 

ekitres 
i 

rae 

(iit eel % ENE fey oh 
, 

a 
tee 

wel be hy Ming 
iin’ sari tite 

Sette nate A Pa ay RAUL 354 bey 
i 

Vay saya rae rN na a0 
Wnt 

1 TEIN RS 

LE a by 
Hat 

vy ath 

i 
meanest 

Rana 
Hi al i Patty ace aentete 

sit Oy ae Wns roerste i 
bape tla Uta ele di Bipke , 

Whew 
f rt tars Lieb 

a 

se are ae i 10s hey be Nyhy ath Piven ny 
t ete 

He de Hs pret x 

On) 

Saucy 

POOH) Oia Ty Wott 

it “ eva yy Pineal) Sat Wai daieyy c ia ratio 
oy ahh edit 

wrestle 
i 

iulspeanes mice Nes be 

; Boba ety | eh eran uta 

oh 

! ’ ii aren see tetat aot gry hi ‘ 

oS 

Ve SC en hy EE ALC 
f tel 

i 

an 
‘ 

‘ ee, 
y 

WAS gig ee 
4 0 stot 

Vda hy 
rep ¥, 

+o 

5 i) is | 4 t} Vor 
\ 

hy 

SON Ara eR 
i) i 

fe 
SRS 

eT ati 
ating 

aah 
i 

3 
Hh 
fee 

bore te nie i i , i 4 Cryin ' i Bi Wiehe 

i 
a wal ) Y TURAL 

, i 

WO ik Naa tg 

LARA Gaba UMN eo at 

tr nk ‘at il 

AAU. 
DN Od 

‘ 
ay 

4 

« VARIO LTE) Wile Ue yy Att by i NV pe YF 
i 

x Ln ei + MAN 
Deon 

\ i ‘ yeh 
d 

oa Py 
) vyt 4 au \y 7 

ASA Yer , Hy eS ICH eM ate ‘ ey wie gs 4 

Mani 
aes iG 

' ; 
vay 

oan. wig. 
hae 

', 
’ fA 

Keath ke 
VAS hase 

i 

En tense 

1a) 

Ditetthnede cede ufo atrintt git 
Nae Urn re iUt ubayearonagtaatele 

“ 
Wad Sy args is ar 

Ba 
Yi iy UM aera: 

age Soran eoty eit i! etna 

ct a Cy bh fr 
- Dri 

no 

ie : he 
mie 

ey 

oe “ 

AAs 
heer chr wills 

eye! b 

a ne vayAd 

an) 

nf ie i Cleo 
ve 

Diy 
i ew 

if alesis i 
oi 

orl he 

ee ies a 

bin 

WPA wh ie rb on 

in Nga 
Dinah Heb, 

Wash 
iy} " AT nt ce 

(ect 
attic 

4 Ly 
* 

vw thet: 

BUN oh yh 

Des 7 Ati. Wed eg 
t 

Y 

' i Ute 
4 v 

ic » 
Vhey 

ia ratatgtatak oemirae acaaste h 
‘i yet AAs 

atte Nite, 

i 
ee Hem Pilsen 

i RY Aas Ur a we “i 
I 

1 at kent ss 

a 
Wants 

i" ei hey tet \ * 
Wiad ida 

: 
mye 

OH Wy 

"y 
. yah # iniptaent 

Dat 

VIG Weg WN ee aly tia 
; 

ta ACS a 5) 
i; hs WALLS 

\, i) 

NE a arian ee owes WA's ea 

te 
Retina five Ge Ba Pett Leh 

i a) 
Ae 

ey) i 
4 SC icon 

Placa hale yy ei ie W ‘ Wie nt 

aay ty PCE an 
Rete 

Witray 
vie ban 
Oa a * 

Va A ep 
W's baie 

ie 
aa 

bil 

i br ventnna 

ae ah 
ot ina) i ny en me H AN 

Hately LAaONCN 
VOOR ayy 



eeceeermrer 
Gees). 

pe! 

siveueeseSSCUSS — 
od a el ada 

Sk pouscugeeeue SOS Sco 

gear es 
—“~ HIS 

seesue: Socom 

noowe GORILS 
Ne we oe halwoe jevewee 

DIDS 

\— i ie LIS 

flare Naas at art tlh 
| 

vo Na eas Nes te 

as 
Stoo Moe MUU Mama ASA 

VERNMENT PRESTING G OFFICS 

s Clots 

eae Esec
cetererees Se Se

 

Ss 
\— L ~ h 

Meee i 

ey aay | ww le ley Ned sees \ 

i Sw we 

ee uy 

Se sere 
ea! ey She Soeeue as } eS : SESE 

H 

— Ys |x : a Ne OES } 

Se Ss Secewseseeeeree SSeS SR Se < S NN Woee A | ede guvuvuELuevele SECC [a we 
hes ; 4 4| 4 All N he hed } Joe memes oS oe ead es: 

/ a a Sais TGS OE esas = = S&S Z, Sa eres eas) | SS eo was Naw 
)\S , 4 y j } = NA ) X = db -A| X / Ne) y ES 

wre bebbeserccs spavee ooo Stects 

Ae 
CCE CeCe 

CE ce SIE) 

a 
C CK sie eee I 

et (ce 





‘e ibe 
City 



if 
aly 4 

Metin A! 

oe a 
ey 

Wty 









Volume XXVI 1921 Number 7 

Published Monthipwhy ENT OFM 
SS 

ALDRICH PUBLISHING COMPANY* ~ 

In Cgnjunction With 

SIMMONS-BOARDMAN PUBLISHING COMPANY 

6 East 39th Street and Woolworth Building, New York 

F. B. WEBSTER, Editor 

H. H. BROWN, Managing Editor 

S. M. Puitrips, Associate Editor L. S. Bropcetr, Associate Editcr 

W. Z. Garpner, News Editor 

Contributing Editors 

Rear Admiral C, W. Dyson, U. S. N. 

Commander S. M. Robinson. U. S. N. 

Professor C. H, Peabody 

Captain C. A. McAllister, U.S.C.G. (Retired) 

48° ve Shipping Policy 
HE lack of a definite shipping policy cannot be justly 

ae blamed on Congress, which over a year ago passed 

shipping legislation, the enforcement of the crux of 

which has not yet even been attempted. Congress very 

wisely foresaw that shipping as well as other industries re- 

quired protection and that it was a case of imposing dis- 

criminatory duties or granting direct subsidies. The result 

has been, and also would have been even if the Shipping 

Board were the most efficient organization on earth, that gov- 

ernment vessels have been allocated and chartered on terms 

which amount to nothing more or less than a heavy subsidy. 

Most important, however, is the fact that lacking a ship- 

ping policy which would be attractive to investors in marine 

securities, either of the systems of bare boat charter or allo- 

cation must be placed on such attractive terms that there is 

always a grave danger than possible investors will consider 

it a better bargain to charter than to buy outright. This, of 

course, is contrary to the avowed intention of having our mer- 

chant marine owned and operated by private citizens and, at 

the same time, it is placing a subsidiary burden on the country 

which cannot fail to create a general opinion very detrimental 

to the successful development of the shipping industry. 

William Gatewcod 

H. McL. Harding 

William T. Donnelly 

James L. Bates 

Proposed Fees for Steamboat Inspection 

LTHOUGH the preamble of the Jones Act declares 

A that the United States is determined to develop an 

adequate merchant marine, it appears that some of our 

congressmen must be lying awake nights devising additional 

_burdens and obstacles to defeat this purpose. Not content 

with the restriction of immigration and the prevention of the 

sale of liquor in American vessels on the high seas, it is now 

proposed to saddle the expense of supporting the Steamboat 

Inspection Service on the merchant marine. 

As an excuse for doing this it is pointed out that the Patent 

Office is supported by fees and also that the Steamboat In- 

spection Service in the early days was not only supported by 

such a system but was also able to accumulate a large sur- 

plus. It is further claimed that the Government ought not 

to render services free to one industry and at the same time 

charge another. But, what is the nature of the Steamboat 

Inspection Service? Is it not for the purpose of safeguarding 

life rather than property and does it not concern itself more 

about safe boiler pressures and lifesaving equipment than the 

structure of a vessel? Finally, does not the shipowner have 

to rely on the rules and surveys of the classification societies, 

which are supported by fees, in order to obtain insurance on 

his property ? : 

The man who patents his own invention or the man whe 

sends a letter should be quite willing to pay for the service 

rendered him, but the Steamboat Inspection Service is for 

the benefit of the general public and it should be classed in 

the same category as lighthouses, fog horns and other aids to 

safe navigation. 

Buy Ships Now 

CCORDING to one of our English contemporaries the 

A history of the British mercantile marine convincingly 

indicates that those companies which have invested 

largely in tonnage during a boom period have generally met 

with disaster resulting either in a failure or a reduction in 

capital. On the other hand, it has been almost invariably 

true that the fleets purchased during a slump have been suc- 

cessful. The main reason for this has been that the men who 

have bought in dull times knew the game and realizing that 

as ships must continue to sail the seas it was a good policy to 

purchase them when the prices were, as now, way below the 

cost of construction. 

The best kind of a tip that now is the time to buy ships 

has been furnished by the example of Captain Robert Dollar 

who has recently purchased several vessels for his line. Cap- 

tain Dollar’s ability as a ship operator is universally ac- 

knowledged, in fact he is often spoken of as the dean of our 

shipping men, and in view of his long and successful ex- 

perience it is a safe bet that he knows when to buy ships. 

There can be no doubt that both Congress and the new 

Shipping Board now realize that the greater part of the 

original cost of our Government fleet must be written off as 

a war loss, and rightly so, for they were constructed for the 

defense of the nation. To saddle this burden on shipowners, 

if this were possible, would mean their ruin and ultimately 

great harm to our merchant marine, whereas the whole 

country will benefit if those interested in investing in ship- 

ping enterprises are given a fair chance of making good. 

It is encouraging to note that Mr. Lasker’s first statement 

indicates that the new Board will adopt the broad policy of 
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considering the best interests of American shipping as a 

whole in liquidating the Government merchant marine rather 

than the possibility of making a good financial showing 

through the sale of vessels at war prices. With this in view 

prospective purchasers of vessels should make a careful study 

of the price they can afford to pay for tonnage with a reason- 

able margin for profit and this amount should be as far as 
possible supported by figures which if necessary can be sub- 

mitted to the Board in proof of their contention. 

Disarmament 

HILE there are at least thirteen reasons why an 

\¢ inebriate should never take a drink it is usually the 

case that when he gets an opportunity to indulge he 

is generally unable to think of one of them. This would 

not be so serious in itself if the results of his actions did not 

affect the liberties of those who possess the sense and faculty 

of avoiding intemperance. It is hard to sympathize with a 

man, who, knowing by experience the horrors, degradation 

and poverty that the excessive use of liquor is sure to bring 

upon him, still persists in drinking. His conduct, however, 

can be accounted for as a disease. 

But what can be said of sane and supposedly intelligent 

people, having full knowledge of what was done to Belgium, 

the sinking of the Lusitania, the devastation of France, aye, 

the great suffering that still exists as a result of the inability 

of civilization to defend itself against a nation crazed with 

the lust of conquest, who can and dare to advocate making 

the country defenseless except for treaties which so easily be- 

come “‘scraps of paper?” 

There are twice thirteen good reasons why this country 

should insure itself against a foreign soldier ever putting his 

foot on our soil. Let no one deny the possibility of war 

while such affairs as the Tulsa race riot occur in our own 

country. But this can only be accomplished by a powerful 

and efficient navy. Ships of .war cannot occupy foreign 

countries but they can fight offensively or defensively far 

enough away from our shores to prevent the destruction of 

our seaports. Both administrations have endorsed our 

present naval program, but there is a disarmament string tied 

to it, and “lest we forget” what ‘“‘pussyfooting’”’ has accom- 

plished in the past, it is well to watch these birds of paradise 

on earth for they may fly away with our battleships as they 

did with our schooners. 

Panama Canal Tolls 

T is encouraging to note that the Senate Committee on 

| Inter-Oceanic Canals has unanimously voted to report 

favorably to that body Senator Borah’s bill which pro- 

vides that no tolls shall be charged to vessels passing through 

the canal which are engaged in the coastwise trade of the 

United States. Although Senators Jones and Poindexter 

have introduced measures providing for the exemption of all 

American vessels from the payment of these tolls it was felt 

that the Borah bill had a much better chance of success as no 

treaty complications were involved due to the fact that only 

American vessels can engage in the coastwise trade. 

The importance of this action at this time is particularly 
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significant in view of the growing freight trade for our mer- 

chant marine between the Pacific and Atlantic coasts in the 

carriage of fruit, eggs and vegetables. A representative of 

the Pacific Producers’ Association, which symbolizes over 

$300,000,000 of invested capital, and also vice-president of 

the California Fruit Growers’ Exchange, was recently in con- 

ference with New York steamship companies to arrange for 

refrigerated space to carry fruit and vegetables on this route. 

He claimed that the consumer fixes the price and that it was 

the hope of the institutions that he represented that the 

water route would solve this problem. ; 

The Panama Canal tolls are a direct tax on our commerce 

and this repeal would do much to increase the trade of the 

Pacific coast. As America acquired title to the land upon 

which the canal is constructed, paid for all the work that was 

done on it and is solely responsible for its maintenance, there 

does not seem to be any reason either in law or equity why 

American vessels and at least those engaged in the coastwise 

trade should not be exempted from the payment of tolls. 

Pioneer Purchasers 

HOSE American firms who were courageous and pa- 

a triotic enough to purchase American tonnage from the 

Shipping Board at prices in the neighborhood of $200 

a deadweight ton are deserving of very favorable considera- 

tion in connection with the readjustment of the sales policy to 

be adopted by the Government. To hold these pioneer buyers 

to their original contracts of $200 a deadweight ton and at 

the same time supply the market with ships at $50 a dead- 

weight ton would be a very short sighted policy from a busi- 

ness standpoint. It would be certain to ruin or severely han- 

dicap a large percentage of a class of men upon whom 

America must depend to build up our merchant marine suc- 

cessfully and, furthermore, it would do this at a time when 

it is acknowledged that we have no experienced ship 

operators to spare. 

The Government has really, if not legally, failed to live up 

to its part of these contracts as no action has been taken to 

put into force the protective features of the Merchant Marine 

Act which was approved June 5, 1920. In view of the ex- 

haustive hearings and debates that preceded the passage of 

this Act it is not reasonable to suppose that ships were pur- 

chased whether before or after its approval without due con- 

sideration of its important features and even if they were it 

does not alter the fact that shipowners have not received the 

benefit of the protection specified in this law or anything 

equivalent to it. 

No doubt the new Shipping Board fully realizes that close 

co-operation between the Government and private shipping 

interests can be obtained only by fair treatment. It is not 

fair to compel the pioneer purchasers of Government vessels 

to pay four times the capital interest, depreciation and insur- 

ance charges that are to be required of new buyers. If these 

gentlemen made a mistake in purchasing when they did, they 

at least showed the right spirit, and it should be remembered 

that those who never make mistakes never do anything. 

What we need in our merchant marine today is men who can 

do something, men who are not afraid to take the helm no 

matter how many mines or torpedoes lay in the channel. 



The Newly Appointed Shipping Board 

Left to Right—Meyer Lissner, Los Angeles, Cal., Republican, Representing the Pacific Coast States; Rear-Admiral W. S. Benson, U.S.N., Atlanta, Ga., 
Democrat, Representing the Atlantic Coast States; T. V. O’Conncr, Buffalo, N. Y., Republican, Representing the Great Lakes States; Albert 

D. Lasker, Chairman, Chicago, Ill., Republican, Representing the Interior; Hon. xcorge EK. Chamberlain, Portland, Ore., Democrat; 
Representing the Pacific Coast States; Frederick I. Thompson, Mobile, Ala., Democrat, Representing the Gulf States, and 

Edwin C. Flummer, Bath, Me., Republican, Representing the Atlantic Coast States. 

Back Up the New Shipping Board 
Cut Out Knocking, Get Together and 

Boost the American Merchant Marine 

HE long expected, anxiously awaited, new Shipping 

Board is here at last. A little over one year from 

the date the Jones bill became law, seven men have 

been selected who will form a functioning board and it is 

high time for them to begin functioning at the earliest pos- 

sible moment. ,The board, as selected, is not such as many 

people would desire and, like its predecessors, it is conspicu- 

ous for the absence of real shipping men. It is possibly 

more political that practical but, such as it is, it seems to be 

the best that the new executive could get together after over 

two months’ endeavor. It is not his fault that men of the 

Farrell and Teagle type are not to fill these positions. They 

certainly were given every opportunity to serve their country 

in this critical time, for maritime matters. 

So let us all who are interested in the American merchant 

marine extend a welcoming hand to the new members and 

resolve that henceforth we will back them up, aid them in 
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their endeavors to keep our ships on the seven seas and 

make it profitable for us to do so. It is a stupendous under- 

taking and one worthy of our very best endeavors. Seemingly 

ever since the Shipping Board was first started back in 1917, 

it has been a source of turmoil, a butt of ill advised jokes 

and a target for criticism. No other branch of the Govern- 

ment has been so continuously in the public eye through the 

daily press and the torrents of ridicule, complaints and criti- 

cism have, it is quite apparent, shaken the faith of both 

Congress and the people in the ultimate success of our new 

venture on the seas after over half a century of atrophied 

foreign commerce. This is sincerely to be regretted, as the 

task of rehabilitation is in itself so herculean that there is lit- 

tle time to spare for anything else. Now, in addition to the 

tasks which would ordinarily confront the new board, it will 

be necessary for them to stem the tide of adverse criticism 

which has become so popular in Congress and in the public 
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press. “There is where the thorough political training of sev- 

eral of the new members will come in good stead. 

The regular problems awaiting the earliest action of the 

board will require very skilful handling and the two mem- 

bers remaining from the old board should prove invaluable 

with the experience which they have already gained. In 

spite of the popular clamor on all sides for the Government 

to dispose of the fleet at once and get out of the shipping 

business as soon as possible, the board will soon find that 

such procedure is an absolute impossibility and it may as 

well make up its mind that the Government will have to 

continue to retain ownership in the greater part of its im- 

mense fleet for not only one or two years but in all prob- 

ability for from five to ten years, depending largely upon how 

long it will take the country to return to normal business 

conditions. The next best thing, after the matter of retain- 

ing ownership is settled, is for the Board to determine how 

best the ships can be used with as little government operation 

as possible. It is more than probable that a liberal. form 

of bare-boat charter will furnish the best medium for opera- 

tion. Make the terms of the charter so liberal that shipping 

men can operate our now half idle fleet in competition with 

the ships of other nations and be able to make living profits 

in direct proportion to the skill of their management. 

What is the use of talking about selling the ships to the 

public? When three fine ships like the Marica, built in 

1919, get bids of only $20 per deadweight ton from the high- 

est bidder in open competition, what would result if 10,000,- 

000 tons of shipping should suddenly be dumped on the 

market? The most fortunate thing that has yet happened 

to our aspiring merchant marine was when the Shipping 

Board resolutely kept the saie price of its ships around $200 

per ton, when experts were clamoring to have them put on 

the block at what then seemed to be the absurdly low price 

of $100 per ton. If the whole of the fleet, or even a goodly 

portion of it, had been sold to private parties at even that 

low price, the country today would be full of bankrupts and 

our merchant marine activities would have received such a 

setback as could not be overcome in many years. Uncle Sam 

is the only one strong enough to hold the bag during this 

world wide slump in shipping matters. 

Much groaning is indulged in by members of Congress at 

the large deficits which the operation of the ships is rolling 

up. As a matter of fact, if the wage question could be set- 

tled on a basis commensurate with existing economic condi- 

tions, it is doubtful if there would be much of a deficit, de- 

spite the extremely low freight rates now being received by 

the vessels in operation. Slowly but surely this, the greatest 

single business operation on earth, has been systematized and 

good management has replaced to a large extent the chaotic 

and extravagant methods heretofore encountered in every- 

thing connected with Government operation of these ships. 

Most of the errors of omission and commission of the Ship- 

ping Board can now be spoken of in the past tense notwith- 

standing the absence of a full and functioning membership 

of the Board for over a year; the responsible heads of the 

several leading divisions have laboriously kept at their tasks 

and have cut out waste to a surprising extent. 

The very efficient management of the construction and 

repair division has resulted in the removal of inefficient em- 

ployees and the reduction of repair bills to a very agreeable 
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and surprising extent. “Thé repair bills on the Board’s ships 

at the present time will compare very favorably with those 

of privately operated ships. The purchase of the vast quan- 

tities of supples necessary for the operation of so many ships 

has been systematized so that now quantity purchasing is 

the rule, with the very gratifying result of great savings when 

compared to the previous haphazard purchases for individual. 

ships or groups of ships. 

It seems to be a weakness of Americans to build up some 

vast enterprise, gloat over our accomplishment for a brief 

period and then, when some minor faults are found in the 

structure, begin, figuratively speaking, to throw bricks at 

everything that has been done, investigate everything in 

sight and berate everybody connected with it. We have all 

indulged in this program with the Shipping Board and its 

activities until the inevitable reaction is long overdue. Let 

us all swear off on further criticism and each in his particu- 

lar function start in to help the new Board, help the officials 

and help everything connected with our shipping enterprise. 

Give those who have stuck to their jobs and brought order 

out of chaos due credit for what they have done and encour- 

age them to keep on improving. Forget the wooden ships: 

they have had enough anathemas already heaped upon them 

to sink them in the sea of oblivion, if not in the briny deep. 

Let some of us, somewhere, try and devise some legitimate 

use for these stepchildren of the Shipping Board. They are 

not altogether illegitimate children but they have been treated 

that way thus far. 

The Jones bill now over a year old has not yet been given 

a trial. Many of us firmly believe that its provisions are 

ample to keep our merchant marine on the seas. Let us all 

get together and give it a good thorough try out, annul the 

conflicting treaties, put the preferential duties into operation 

and try out every other provision of this fine piece of legisla- 

tion. If at the end of, say, two years fair and impartial trial, 

we find that we cannot keep our fleet on the seas in com- 

petition, then let’s find out what is necessary and go get the 

additional legislation necessary. 

We must never falter in the idea that we have got to 

maintain this merchant marine. As so often repeated, we 

are now a manufacturing nation and we must sell the twenty 

percent of our surplus manufactured goods or as a nation 

we will fall down in the struggle for existence. We cannot 

sell this surplus unless we have our own ships to deliver our 

goods to our customers direct. There must be no weakening 

in our efforts either, as we are playing the game with some 

very live and earnest seekers for the world trade. 

Let me repeat again: Cut out this senseless knocking, get 

together and all begin boosting for what we must have—an 

efficient American merchant marine. 

SHIPPING BoARD TO APPOINT DIRECTOR OF OPERATIONS.— 

The newly appointed Shipping Board is now directing its 

attention largely to matters of organization and personnel 

and is expected to announce before long the appointment of 

a new director of operations, who, in common with other 

appointees of the board, will be a man eminently qualified 

by training and experience to direct the work to which he is 

assigned. The board has issued an order that there shall be 

no sales of surplus materials amounting to over $1,000 with- 

out being referred to the board. 



The New Chairman of the Shipping Board 
Albert D. Lasker, Executive and Organizer, Takes the 

Helm, Assuring a Straight Business Course for Shipping 

HE new chairman of the Shipping Board does not know 

a ship from the keel to the main truck, but he knows 

business from the office boy to the president—and a 

business administration of our Shipping Board is of first im- 

portance. Mr. Lasker will proceed like any other executive 

of ability by hiring the 

very best men he can 

find as heads of the 

several functioning de- 

partments of the Ship- 

ping Board. In other 

words, besides his asso- 

ciates on the Board, 

Mr. Lasker will em- 

ploy a staff of experts 

to carry on the actual 

work of building, main- 

taining and operating 

vessels until such time 

as the Board will un- 

doubtedly and by grad- 

ual process turn over 

its ships to private in- 

terests. 

The ultimate out- 

come will in all prob- 

ability be that the Ship- 

ping Board will even- 

tually confine itself to 

matters of policy, in- 

vestigation of the rela- 

tive costs, advantages 

and disadvantages of 

operating American 

vessels in the foreign 

trade as compared with 

vessels under foreign 

registry, 

the navigation laws for 

the purpose of advising 

Congress as to what 

revisions are needed to 

develop our merchant 

marine and to func- 

tioning as a regulating 

body similar to the Interstate Commerce Commission. 

Albert D. Lasker is an advertising man who is well 

known to publishers and business‘men. Ever since he went 

to Chicago as a boy from the Lone Star State and started his 

career as office boy and stenographer in the Lord & Thomas 

Advertising Agency he has made a success of every under- 

taking. His first promotion placed him in charge of the 

correspondence of a minor section. Next he took charge 

of that department and then in a short time a more impor- 

investigating 

PD HARRISZ EWING” 

Albert D. Lasker 

tant department was placed under his supervision, but right 

here it should be stated that while Mr. Lord recognized his 

exceptional ability, his capacity for hard work and his nat- 

ural hustling tendencies played no small part in his success. 

As his value to the firm kept increasing he was offered a 

junior partnership and 

a few years later when 

the original partners 

retired he assumed ab- 

solute control. Since 

Mr. Lasker became 

“Lord & Thomas” the 

business has been ex- 

panded to proportions 

never dreamed of by its 

former owners, but to 

relate all the achieve- 

ments of the man who 

made “Spearmint” a 

household word would 

take more space than 

we have available. 

The Shipping Board 

is one of if not the 

most difficult of our 

problems today and 

surely one of the most- 

vital to the prosperity 

of our country. But in 

Mr. Lasker we have a 

man about 40 years of 

age who can and will 

work 16 hours a day, 

who makes rapid deci- 

sions and refuses to be 

blocked, by red tape or 

details. He is very dem- 

ocratic, with a pleasing 

personality which gives 

you the impression 

whether you know him 

or not that he is glad 
to see you. Mr. Lasker 

is a part owner of the 

Mitchell Motor Com- 

pany, Van Camp Packing Company, Chicago Baseball Club 

and the Quaker Oats Company. He was closely identified 

with the Republican National Committee, during and prior to 

the recent presidential campaign. President Harding has 

spoken of him as one of the livest wires in the country and 

with everything to lose and little to gain; for public service 

rewards are never what they should be. It is certain that the 

new chairman will do his best to develop a merchant marine 

that will be a source of pride, protection and prosperity. 
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Steamship George Washington, Refitted as American Liner 

American Passenger Liner George Washington 
Giant Twin Screw Vessel of 25,570 Gross 

Tons to Be Flagship: of American Fleet 

By Col. George Crouse Cook* 

ULY 30, 1921, will mark an important event in the annals 
of our merchant marine for on that day the George 
Washington will sail from New York on her first voyage 

under the flag of the United States Mail Steamship Company 
for Plymouth, Cherbourg and 
Bremen. They are working night 
and day at the Tietjen & Lang 
plant of the Todd Shipyards 
Corporation to get this big vessel 
thoroughly overhauled and recon- 
ditioned. Until the Leviathan is 
placed in commission, this will be 
the flagship of the American 
fleet. This job is a great ac- 
complishment in itself, not only 
because every piece of equipment 
that is used in the reconstruction 
is of American origin, but also 
because it shows that we are ca- 
pable of doing this class of work 
as well if not better than foreign 
shipyards and certainly in much 
quicker time. 

Over a hundred thousand 
soldiers were transported by the 
George Washington during the 
war, and in addition it was used 
by President Wilson and his suite 
for both voyages to the Peace 
Conference at Versailles, the King 
and Queen of Belgium upon their 
visit to the United States and 
many other notable travelers. By 
virtue of these facts it has become one of the most famous 
passenger vessels afloat and each of its leading suites and 
staterooms is associated with names which are familiar 

*Nayal Architect, United States Mail Steamship Company. 

Commodore W. H. Bevan 

not only in this country but throughout the entire world. 
The George Washington will be under the command of 

Commodore W. H. Bevan, the senior captain of the United 
States Mail Steamship Company’s fleet, who has been a 

captain for fifteen years, and it 
will be the seventeenth vessel of 
which he has had command. 
Commodore Bevan was a lieuten- 
ant commander in the United 
States Naval Reserve during the 
war, and he was the first marine 
superintendent for the Shipping 
Board when it took over the Ger- 
man fleet. He not only helped 
put the ex-German ships into 
condition, but took command of 
one of the first vessels which car- 
ried war materials to France. 
This vessel had neither guns nor 
wireless equipment but Commo- 
dore Bevan took her across safely, 
although for twelve days he 
never took off his clothes or his 
shoes. 

SAFETY PRECAUTIONS. 

Commodore Bevan states that 
every known safety device will be 
employed on this vessel. He will 
have a staff captain who will al- 
ways be available to take com- 
mand in case of accident or sick- 
ness to him and all the senior 

officers are men who have commanding experience. The 
commodore is particularly proud of the fact that when the 
George Washington leaves America she will be fully equipped 
for the round trip with the exception of about 300 tons of 
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American Passenger Liner George Washington 
General Information 

Service: New York, Plymouth, Cherbourg 
and Bremen. 

Builder: Vulcan, Stettin, Ger. Recondi- 
tioned by Tietjen and Lang Dry 
Dock Co. 

Owner: U. S. Shipping Board. 
Operator: U. S. Mail Steamship Co. 

Characteristics 

Leman, Overall coccscado0ccoc000s 722’ SY" 
iLemegiin, 13, 12 socceedesacoooocusc00 700’ 0” 
Byreaciin, smoaledl sscosecc0cd000ce00n Sy (O” 
Dep thysmoldedimeeeee eerie 44’ 9”-54’ 0” 
Drattloadedu ameter cecmenecerice BY OF 
IDF, IIE 5 os0accc0acdc0000006 23’ 9314" 
BiCe COSHIGIEME cooccvccvogd 00000000000 
Midship section coefficient ..............-- 
ILoairchinall COSIMEIRTME sooo00000000000000 

Sneed, Ieavlacl, USAGES. o000000000000000000 18 

Cruising radius, nautical miles ........ 8,000 
Bram in caer eee acl Transverse 
Glassave eee American Bureau A-1l 

Tonnages 

(In tons of 2,240 pcunds) 

Ween Of Ieltibl 5o5000000000090000000006 

**Weight Propelling Machinery ........-- 

Deadweight Capacity .......-..- 13,465 tons 

IDFEMIACSTNETE oodogs0000c090000d0000 36,000 
(In tons cf 100 cubic feet) 

GOSS MEWS coscccacc0c00c00000000 25,570 

Net register TA Gide octal gee Rano oer 15,379 

*Weight of Hull includes Hull Proper, Hull 

Fittings, Equipment, and Outfit. 
**Weight of Propelling Machinery includes En- 

gines, Boilers (Wet), Shafting, Propellers, and 

Machinery Space Auxili aries. 

Canal Ratings 
(In tons of 100 cubic feet) 

Gross Net 

SOA EAA a eee co oon econo co Up con 

IPENTESTMD, 6 60000060000000000000000000000000 

Equipment 

Anchors: 3 Bowers ....... at 18,800 lbs. 
il Swreaiin sococcc at 6,600 Ibs. 
le iktedicie’ aaah at 3,300 lbs. 

Chain: 2 Bower chains, 314”, 164 fathoms 

Rudder 

/ Naar ABE ae nab oUDadoodoDo ane rdeD or 
IDE, Side. soodacosoncucced0b0d0e000 0000000 

©, IPress, aloe: C. IL, wIAMWIES Gocccc00000000 

Complement 
IDS ORGS coccacsccovcdoasoewoo00c ac 15 
Meckserew erase O ee eee 109 
IDEAS? OUI oococacecacocscceds00n00¢ 7 
TD AAINASIE SHAY odccoccocoov0ccco0000006 191 
Purser’ s and steward’s department ....373 

MotalmoficersmanGmcChe Wane: 695 
First-class passengers ..........-....--9/3 
Second-class: passengers ............--- 442 
MCGEE AGS PASSANGSIS cooccosocb0000¢ 1485 

Mol PAGINA  ob00d0000d000600 2508 
sRotalacomplementerer nee 3203 

Handling Equipment 

No. Type Capacity pene 
Masts 4°) Poles) 
Derrick posts .... 
Booms O0 
Discharging Capacity. ay ede, siorsvoneinte ere 

Deck Machinery 
(Number, Size, Type) 

SOSSING GAP oooocco000 One main steam 
Aare MO GOS Oar One auxiliary steam 
Wandlass; ace. to nenctots aero Cee ieee: 
Gapstan's':aien ats ooh Ore eee 
Winches! Siena cistien taee oe eee eee 

Life Saving Equipment 

No. Capacity 

ILIHIAITOENIS co ogc00 00006 45 2720 
Raith aa cmmrcr tee 25 600 

Propelling Machinery 

Boilers 

INumbersecaceencerr ee: 8 DE & 4 SE 
IRY DE ales i aoe: Scotch 
Lenoth- aero A RAR BiG 
Warahin @re IDEN ocoaoccoconos0c00000000c 
RU LMA CESS eect oer on ae ae TO 60 
Jab lal Morasrperan: 6 sicto.J0.0 CECE aa aG Coal 
ID CURE ears an Utd) co ATE 6 Forced 
Total heating surface, square feet: 52,493.6 
Total grate surface or furnace volume .... 
Pe RRR ROCA Oc SORE W5S2 Sol, stk, 
Swayne, Glearaes IR, o6000000000000000000 
Working pressure, lbs. per sq. in..... 
Normal fuel consumption: 

Per day, tons 
Per horsepower hour, pounds 

Normal steam production: 
Per hour per pound of fuel....lbs. 
I@UAll (MER INGLE o6000000a000000¢ lbs. 

Engines 

INuimbeny epirtetiasiicec: cisttetsr bier eir eters 2 
PY Pee ee eee ahs Quadruple Expansion 
SiZeeenian SRD” se FOS” se IL” xe WIZ” 
FLORSePO Weare o at ne CEE 21,000 

Propellers 

Num be reteset rotheva cers ciecoianeseefomonaiererortons 2 
AAs: <6 Sa CORBA CSCC eas crac Built-up 
Wet oli tieretee tare ctor eteicic sensi Signet eee aerate 
Diameter essa tc ee nici oe eee ee 21’ 4” 
Bite bigeerserieiereiaie ce civie leone tenets 24’ 11y" 
[peeal ete NL os Ca RA MNES Aso Sdad oc on 83 
Projected fared) cccc.c.cionscnemi ane one 
IDeNGlopeal 25K oo00000080000000000000 Hue 

Auxiliary Machinery 

(Number, Size, Type) 

Machinery Space 

Condensers 

BVEDOMAUIONS oococogooccod00cc One at 30 tons 
Distiller 
Eltensy ie. ee roi a are tae ede 
Feed water heater 
Fuel oil heaters 

i i CC iC 

(6) Main feed 
(3) Sanitary 
(2) Ballast 
(1) Fire 
(3) Aux. feed 
(2) Bilge 
(1) Evaporator 

Ruelelelelehelelel helel elelelereleotelelolelalenenonelenonnenenouoieneaielens 

Refrigerating Machinery 
Two CO, at 30 tons 
One CO, at 7 tons 

Electric Equipment 

Generators ..5ix at 110 volts, 1,000 amperes 
IREVESIO sooo One at 6 Kw. and one at 25 Kw. 
Bmengency ssc acces Ree eee One 

OeONONONONCEONC ECHO NONC CnC ONCECEGESICICNCHONO ONC ONO 

OSONOIOnONG OI CEOIO OOOO OO OO orcicicio OOOO OOOO 

Capacities 

Cargo Space 

Compartment 

Deckseandsh olds 232,000 cu. ft. 

DOC OOO OOO OOO oO UO OOOOOOO 

ORONOSONONCHCEONONONONONONOIONO CICIC CCC 

OeONONCEONCECHONC HCN NCNCECHONC!CNCTONCICHC 

SOCODDD00D0D00GDD000000000N 

Refrigerated Space 

Compartment Cu. Ft 

Storesvonlys tein eee 517 tons 

Bunkers 

Compartment Cu. Ft. *Bbls. *Tons 

Permanent) cats deine aereee 3,913 

Reserve ss fee. cme en ee 849 

Speciallsresernve ence cere Cee 1,800 

inet Ab PEE CABaoscccoscoonoosENG, jaar IL 

Tanks 

7——Tons—_ 
Compartment Cu. Ft. Fe W. S. W. 

Birésht water “saacaneas eee net Gene 2,100 

oie ot A ed eames 
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coal and that all her stores will be purchased in our own 
country. 

Safety has been given even greater consideration than 
luxuries in the equipment and outfit of the vessel. Every 
invention for adding to this vital element has been studied 
and, where practical, installed on this vessel. Among these 
inventions the radio compass, which was developed during 
the war for detecting the direction of the origin of radio sig- 
nals, has been adapted in order that the bearing of such sig- 
nals sent from shore stations may be definitely determined 
and the position of the vessel itself correspondingly located. 

THe Gyro-CoMPAss 

The George Washington is equipped with one of the latest 
type Sperry gyro compasses. This equipment comprises the 
master compass and three repeater compasses, one of which 
is located in each wing of the bridge and one at the wheel 
for steering. The repeaters on the bridge are mounted in 
pelorus stands and take the place of the old dummy pelorus. 
The cards in these repeaters are kept adjusted from the mas- 
ter compass to the true north at all times, so that accurate 
and true bearings can be taken at any time regardless of the 
ship’s head. This means more to the captain of a vessel than 
can be described in this limited space. 

The vessel is also equipped with a recording compass, 
which makes a permanent record of all the movements of the 
ship’s head and makes possible the checking up of quarter- 
masters and any changes of course which it is desirable to 
record. 

The more usual items of equipment, such as radio, water- 
tight subdivision, boat equipment, etc., have been perfected 
in the highest degree and the radio plant, consisting of the 
most powerful arc light installation afloat is able to com- 
municate with either shore from any position in the Atlantic 
while its maximum range under favorable conditions is ap- 
proximately 7,000 miles. 

Watertight doors throughout the vessel are operated by 
hydraulic distant control from the navigating bridge and may 
be instantaneously closed as a whole or individually, as may 
be necessary in cases of emergency. 

Fire DETECTION AND PREVENTION 

The George Washington is equipped with one of the most 
complete and modern fire alarm systems available today. 
Saloons, card rooms, passenger and crew’s quarters are all 
protected by the system furnished by the Aero Automatic 
Alarm Company. Fine copper tubing on the ceilings of these 
rooms are the detecting elements of this system. Their opera- 
tion is unique in that it is not necessary for the heat from a 
fire to reach a high temperature before operating the system. 
All that is needed is that there be a sudden rise in tempera- 
ture in the room and the air confined in this fine copper tub- 
ing will expand, actuating the diaphragms. This principle 
makes the system extremely sensitive and no fire, no matter 
how remote or small, can gain any headway without the alarm 
being sounded in the engine room and on the bridge. ‘The 
system is absolutely automatic and ready for service at any 
hour of the day or night. 

The holds of the vessel are equipped with the latest im- 
proved type of the Rich Smoke System. This device is an 
extension of the steam smothering system required by law 
which consists of a series of pipes leading from the boilers to 
all enclosed compartments and holds of the ship. This fire 
detecting system, by means of a small exhauster, draws air 
samples continuously from every compartment and hold and 
thus conveys the first traces of smoke to a detecting cabinet 
in the wheel house. The smoke is revealed in the flares of 
the detecting cabinet immediately and definitely locating the 
fire during its incipient stage. 

By operating the proper valve steam, or carbon dioxide if 
desired, can be directed to the specific location of the fire 
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and through the same piping. With the closing off of the 
steam valve the indicating line is again reestablished and 
detection continues unharmed by the action of the previous 
fire. 

GENERAL ARRANGEMENT AND SCHEME OF DECORATION 

All details of the modern metropolitan hotel have been 
introduced into the new arrangements of this remarkable 
vessel and owing to its great size and corresponding steadi- 
ness the traveler will find himself, when afloat, in comfort 
equal to that of the most luxurious home. 

The general arrangement of the interior has been allowed 
to remain somewhat in accordance with the original layout 
during its operation by the Germans but the details of the 
decorative features throughout have been refined and modern- 
ized in conformity with the best American practice. 

Specially trained joiners, cabinet workers and decorators 
have been brought together from all parts of the country and 
the quality of their workmanship proves that it is not neces- 
sary for us to go abroad to secure the most elaborate cabinet 
and inlay work. ‘The very choicest of woods have been ob- 
tained from all parts of the world and there is scarcely a ma- 
terial used in decorative art which does not in some place find 
its use in the scheme of the design of this vessel. There are 
to be found the various classes of mahoganies, teak, satin 
wood, ebony, maple, walnut, etc., which are in their re- 
spective places set off by inlays of other woods, mother of 
pearl and metallic decorations in order to enhance the effect 
of the whole. 

Tapestries, brocades, silks, satins, velvets, plushes, together 
with leather, handworked in all forms and styles, are used 
throughout to supplement and complete the work of the cabi- 
net makers. 

Carpets and rugs of domestic manufacture and oriental 
weaves have been brought together from the choicest markets 
of the country in order to complete the floor coverings in all 
public spaces and private rooms. The decks and all passage- 
ways and public spaces have also been covered with composi- 
tion tilings of the highest quality and serve to brighten and 
finish surfaces where exposed about the margins of floor 
coverings and rugs. 

GENERAL DESIGN 

The general scheme of decoration varies with different sec- 
tions of the vessel, but in general may be designated as that 
of a Continental character with variations and adaptations of 
the Colonial and Georgian periods which are drawn together 
to form a harmonious whole. Many of the paintings on the 
vessel are of American Colonial historical interest and rep- 
resent scenes connected with the early days of our Republic, 
such as the Centennial Hall in Philadelphia, the home of 
Washington at Mount Vernon, various scenes about the Na- 
tional Capital and views of both early New York and Boston. 

Bronze and marble figures and busts adorn various niches 
throughout and include the men and women of Colonial 
fame, such as Washington, Martha Washington, Franklin 
and others. 

The lobbies about the passenger elevators leading to the 
grand social hall are tastefully finished in rectangular panels 
outlined with delicately-tinted moldings and appropriately 
decorated. ‘The elevator enclosures consist of hand-wrought 
iron screens and the floors of the lobby within the limits of 
the vestibules are well tiled and laid with heavy rugs. 

ACCOMMODATIONS—First CLAss 

Accommodations for 573 first class passengers are pro- 
vided, each perfect in its appointment for convenience and 
comfort but varying in degrees of luxury and spaciousness. 
The first class accommodations are distributed through five 
decks and are served by electric elevators which give every 
comfort and convenience in reaching the various rooms and 
the main dining saloon. 
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Cabin staterooms and suites are interconnected by a tele- 
phone system of the most modern approved American de- 
sign and practice and the passenger may communicate 
throughout with the various officers, stewards, etc., without 
leaving his own room. ‘The wireless telephone has also been 
installed and it is possible to stand upon the vessel and 
communicate by word of mouth with other similarly equipped 
vessels or shore stations at a distance of approximately 500 
miles. The installation is fitted with amplifiers in order 
that speeches, music or other sounds may be received at their 
origin in a lecture hall or theatre and heard by all gathered 
in a dining room or other public space on the vessel. 

Aft on the boat deck are the enclosed verandah-cafe, the 
first class upper smoking room, the radio telephone and tele- 

First Class Galley 

graph office, the photographic dark room, newspaper office 
and similar spaces of general public interest. 

The upper promenade or A deck is glass enclosed through- 
out and assures open spaces for exercise and recreation in- 
dependently of weather conditions. 

READING AND WRITING RooM 

An unusually spacious and beautifully decorated reading 
and writing room is situated on the A deck well forward, 
and offers an unobstructed view ahead and to port and star- 
board. In addition to its permanent loan collection of the 
finest literature, it contains a magazine and book store and 
the offices of the public stenographer. 

The reading and writing room is finished in natural satin- 
wood, inlaid with ebony and mother of pearl, developed 
along the lines of the Continental style. The cabinet work 
about the room consisting of writing desks, book cases, cab- 
inets, settees, etc., are executed with extreme skill and certain 
doors are decorated with elaborate hand-wrought wood and 
metal grilles and screens to harmonize with the whole. The 
portable furniture and tables are constructed and upholstered 
to correspond and complete the room in a most exquisite 
style. 

GRAND SOCIAL HALL 

The grand social hall, which is the largest individual 
public room on the vessel, is located on the A deck right aft 

of the reading room and consists of a main central portion and - 
four anterooms or bays. The central portion of the floor is 
covered by a large hardwood dancing area which, when not 
being used, is covered by heavy rugs. This room is finished 
in shades of felted French gray and decorated with a series 
of paintings of Colonial American interest including a well 
known portrait of George Washington which is mounted 
over a Colonial fireplace of exceptionally artistic design. 
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The skylight, which covers the entire central area of the 
room, is of heavy leaded glass in simple and appropriate 
artistic design illuminated by numerous electric lights pro- 
viding for an indirect system of illumination. 

The fireplace and mantel at the head of the room are 
exceptionally complete and correct examples of the Georgian 
period. 

A grand piano, settees, party and individual tables, social 
and winged arm chairs upholstered in tapestry and brocades 
are placed about the room and form a convenient and attrac- 
tive setting. 

Each of the four anterooms, which are separated from 
the main area of the hall by panel work and heavy brocade 
hangings, is developed in an individual style in natural 
mahogany, walnut, etc., and the walls finished with silk 
panels matching the natural woodwork. Suitable tables, 
settees, and chairs are furnished and the spaces form as 
charming nooks for card parties, luncheon or tea service as 
may be desired 

At the aft end of the grand social hall is a monumental 
stairway which is finished in felted grays to match the 
colors of the room and which leads directly to the foyers of 
the de luxe suites on the deck below. It is ornamented in 
a simple style of panel work and mirrors and a clock on the 
electric time system of the vessel. 

First Crass Lowrr SMoxKING Room 

The lower smoking room which terminates the first class 
passenger accommodations on A deck is finished in natural 
walnut inlayed with ebony. 

The walls of this room, above the line of settees, are deco- 
rated in embossed, hand worked leather in rich brown tones 
and a marble mantel above an electric fireplace at the after 

Gymnasium 

end of the room is surmounted by panes of plate glass 
mirror enclosed in metal frames. 

Heavily upholstered, fixed settees and arm chairs finished 
in blue leather, together with individual and party tables 
are placed about the room for the comfort and convenience 
of its occupants. A counter for the sale of cigars, cigarettes, 
etc., is located at the forward starboard corner of the room. 

B Drecx 

The B deck is given over chiefly to first class accommoda- 
tions consisting of rooms with individual baths and de luxe 
suites. 

There are four de luxe suites of particular elaborateness, 
two of which were occupied by President and Mrs. Wilson 

(Continued on page 561) 



Another Burden for Shipowners Proposed 
Congress Considering the Revival of a Fee Basis to 

Make the Steamboat Inspection Service Self-Supporting 

; By Waldon Fawcett 

ROM the very nature of things, the United States De- 
partment of Commerce must have intimate contact 
with the shipping and shipbuilding interests of the na- 

tion. Within this complex organization are many of the 
governmental institutions that deal constructively with mari- 
time affairs—the Bureau of Navigation, the Steamboat In- 
spection Service, the Coast and Geodetic Survey, the Bureau 
of Fisheries and the Bureau of Lighthouses. Concentrated in 
this quarter also are institutions the activities of which indi- 
rectly, if not directly, have considerable influence upon Amer- 
ican maritime progress. For example, there may be cited 
the Bureau of Foreign and Domestic Commerce and the 
Bureau of Standards, not forgetting the manufacturers’ census 
of the Census Bureau. 

That this executive organization which, as it stands, cor- 
responds substantially to the departments of maritime affairs 
of foreign governments, should have entered in 1921 upon 
what promises to be its era of greatest usefulness is to be 
ascribed to the advent of Herbert Hoover as Secretary of 
Commerce. Mr. Hoover is not a practical shipping man. 
He is, however, a man of large affairs who, during a varied 
career, has been forced to take at all times the international 
outlock and whose deductions have been those of the trained 
and experienced engineer. More than that, Mr. Hoover had, 
during the world war and since, an intimate contact with 
the larger problems of oceanic transportation, handling and 
storage conditions at leading ports, etc., that afforded the 
most valuable prelude possible for his present responsibilities 

INADEQUATE APPROPRIATIONS 

With characteristic energy and by muster of unusual in- 
fluence Secretary Hoover will probably accomplish in his 
new post that, the lack of which has been most largely re- 
sponsible for the agitation for the ocnversion of the commerce 
department into a maritime department. Lack of adequate 
operating funds has been, as many shipping men doubtless 
realize, a serious impediment to the progress of the Depart- 
ment of Commerce for a number of years past. Certain 
branches of the Department were, to be sure, liberally pro- 
vided for during the war, when their work was necessary 
for the success of military and naval operations. But the 
Commerce Department as a whole, and particularly the di- 
visions devoted to maritime activities, has been so skimped 
in allowances that it has been with difficulty that routine 

_ work has been sustained, much less entry made upon the 
new projects that are essential to keep step with the progress 
of the period. 

Just where the blame has rested may not readily be deter- 
mined. Congress has been prone, obviously, to pare the ap- 
propriations for all governmental undertakings that have not 
the virtue of insistence. And the Department of Commerce 
has lacked a Moses to preach, on Capitol Hill, the gospel 
of the essentiality of its work. ‘This is precisely what Secre- 
tary Hoover has set out to do. By personal appearance be- 
fore the Appropriations Committees of Congress, by public 
addresses and by. arousing the conscience of trade organiza- 
tions and commercial bodies, the new Secretary of Com- 
merce is endeavoring to induce the national legislature to 
provide funds that will enable his Department to supply 
something more than moral support to American shipping 
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in the era cf quickened international competition that 
impends. 

Perhaps the most graphic illustration of the deficiencies 
of maritime service which Secretary Hooyer has set out to 
correct is afforded by the radio situation. The enforcement 
of the wireless communications laws falls to the Bureau of 
Navigation but the funds provided for the task in recent 
years have been hopelessly insufficient. According to the 
frank confession of officials of the Navigation Bureau, the 
competent members of the personnel are leaving and the 
service is breaking down. During the past year 15 out of 
a total force of 27 have resigned. But the executives have 
faced the fact that, regardless of whether disaster happens 
from incomplete inspection, they could not exceed the money 
limitations set by Congress. 

Rapio Law ENFORCEMENT 

The deplorable consequence of the short allowance, regard- 
ing which Secretary Hoover has entered protest, is that there 
are numerous requirements, and important requirements, in 
the wireless communications laws that the government does 
not even attempt to enforce. For instance, the Bureau of 
Navigation has practically abandoned the inspection of ship 
and shore stations for license. This leaves the Bureau prac- 
tically without any information as to those stations, the 
wave lengths they are using, or the extent to which they 
may be interfering with the commercial wireless and with 
the receipt of distress messages from vessels at sea. ‘There 
are about 3,000 ship stations and of that number 2,000 yet 
remain uninspected for license although the international 
convention specifically requires that every ship station shall 
be licensed by the nation to which the vessel belongs. Great 
Britain at present is beginning to inform American vessel 
masters that unless their stations are licensed they will be 
penalized when they enter British ports. 

According to:the information in the possession of the Bu- 
reau of Navigation at the close of May, 1921, about 50 per- 
cent of American vessels equipped with wireless are clearing 
without inspection. The Bureau officials are perturbed, feel- 
ing that the inspection of the instruments on these vessels is 
exceedingly important for the reason that the instruments 
are very delicate and are readily thrown out of adjustment, 
whereas the operators on board are not deemed ‘to be, in most 
instances, competent to make repairs or adjustments. Within 
the expectations of the officials at Washington, the wireless 
men on the ships are operators, pure and simple, receiving 
and sending messages, but not radio engineers. Even if the 
ship man qualifies as a radio engineer, he has not at hand, 
presumably, the instruments with which to make adjust- 
ments. 

UNABLE TO SEND DISTRESS SIGNAL 

How serious for shipping interests this situation is and 
how well it has justified a personal appeal to Congress by 
Secretary Hoover was indicated only a short time ago when 
an inspector, on the staff of the Bureau of Navigation, found 
that the instruments on board a vessel, when adjusted to the 
600-meter wave length on which distress calls are sent would 
not send out a distress signal—did not send a sound. This 
was but one of a number of similar instances. Equally 
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serious from the shipping standpoint is the fact that with the 
increasing use of the radio for point to point communication 
on land, systems are being created throughout the country 
that are resulting in a degree of interference with ihe ship 
stations—the lifesaving mediums of the ships. 

FrrE Basis FOR INSPECTION 

The collapse of the government’s wireless inspection serv- 
ice, because the expense of the system has grown out of the 
bounds of the $60,000 a year that has been allotted by Con- 
gress, has lately precipitated the question whether it might 
not be wise to make a charge to shipowners or operators for 
the inspection and license service, as is done by some other 
maritime countries. In answer to questions on the subject 
by leading Congressmen, Secretary Hoover has stated that 
he does not see any great objection to thus making the serv- 
ice partially or wholly self-supporting, similar to the United 
States patent system, etc. Great Britain makes a charge of 
5 shillings for a ship station license and the same fee for a 
ship operator’s license. Canada charges a $10 fee for a 
limited coast station or private commercial station and $1 
for a ship station. In Spain the proprietor or licensee must 
pay all the expenses incurred by the official inspection by 
the government inspectors. 

More significant to shipping men than this narrow proposal 
that the United States Government place its wireless inspec- 
tion service on a fee basis is the broad proposition that is 
quietly receiving consideration in influential circles in Con- 
gress whereby the entire maritime inspection system would 
go back on a fee basis. ‘The plan, should it be adopted, 
weuld be resorted to as a means of rendering prompt and 
efficient the supervisory and license services of the Depart- 
ment of Commerce without involving the Government in the 
additional expense which many of the legislators feel that it 
cannot sustain in the present state of the public finances. 

STEAMBOAT INSPECTION SERVICE 

This suggestion that the burden of expense involved in 
inspections be transferred from the shoulders of Uncle Sam 
to those of shipowners and operators was broached, even 
before the discussion over wireless inspections, in the course 
of deliberations at the Capitol with reference to the United 
States Steamboat Inspection Service—likewise a responsibility 
of the Department of Commerce. In conversation with a 
group of Congressional leaders, George Uhler, supervising 
inspector general, had stated that, beginning in 1922, a 
supplemental appropriation of $25,000 a year weuld be 
needed to cover the increase in the volume of inspection 
work, due to the expansion of the merchant marine and other 
causes. Thereupon, Congressman Joseph G. Cannon asked 
the head of the Steamboat-Inspection Service whether the 
laws could not be amended in such a way that the expense 
would be placed upon the vessel owners who presumably 
benefit by the inspection. 

General Uhler stated that this could, of course, be done, 

if Congress was so minded, and he intimated that he thought 
it would be an excellent plan and entirely equitable and 
consistent, since, as he expressed it, “Great Britain charges 
for their surveys and charges for their commissions, or 

licenses as they call them, to officers.” The increase in the 
traveling expenses of United States inspectors, coming on 

top of sharp increases in the rentals of offices at various 

ports occupied by the inspection service, has brought an addi- 

tion in overhead which may reasonably be expected to con- 

tinue for some time and which must be met by some 

other means than recurring “deficiency” appropriations by 

Congress. , 

The feeling in Congress is that if the fee system is in- 

voked for services to vessels, all governmental services in 
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the category should go on a pay basis, since it would not 
be equitable to single out the wireless or the steamboat 
inspection service for toll taking and allow other activities to 
be conducted wholly at government expense. The discussion 
has also brought out the fact that it is the general policy of 
maritime nations to impose fees for services rendered, such 
as thé measurement of tonnage of ships, issue of registers, 
approval of crew lists and, as has been pointed out, for 
licenses for wireless ship stations and operators. These 
various fees take, in the administration of various maritime 
powers, the form of a stamp tax. 

Freres ForMERLY COLLECTED 

While the circumstance has, doubtless, escaped the memory 
of many shipping men, the fact remains that the United 
States, for many years following the inauguration of its 
principal shipping inspection services, followed the conven- 
tional plan of collecting fees proportionate to the services 
rendered. However, in the year 1886 the Congress of the 
United States, by a rather radical action, abolished practically 
all the fees that had up to that time been exacted for services 
to American ships. At that time, the revenues of this country 
exceeded its expenses and Congress was concerned over the 
possibility of a surplus rather than a deficit in the Treasury. 
Indeed, the fee system in: the case of the Steamboat Inspec- 
tion Service, instead of merely meeting expenses or making 
the service self-sustaining,had piled up a surplus of $600,000 
to $700,000 to the credit of the Steamboat Inspection Service, 
even as the United States Patent Office has a heavy surplus 
to its credit in the United States Treasury, thanks to the 
collection of fees from inventors and registrants of trade- 
marks. 

That many shipping men will resent the imposition of fees 
may be expected, the more surely, when it is recalled that 
when the fee system was abolished in 1886 a number of 
vessel owners felt so deeply on the subject that, not content 
to be relieved of further charges of that kind, they sought to 
recover from the government the fees or license charges that 
had been paid during the years before the law was repealed. 
The financial managers of Congress at that time would not 
hear of the return of any fees, declaring that such a prece- 
dent would open the way for claims against every surplus 
in the national treasury. But some of the shipping men: 
were never satisfied that they were not discriminated against 
in favor of competitors who came into the business after 
the fee system went to the discard. 

SELF-SUPPORTING BASIS 

The general proposal to put all United States maritime 
inspection services back on a fee basis is induced, of course, 
by the fact that the government is now staggering under a 
heavy burden of debt and seeks to reduce its fixed charges 
instead of increasing them. Asked specifically as to Steam- 
boat Inspection Service by interested Congressmen, Secretary 
of Commerce Hoover said: “I think there is a good deal to 
be said regarding putting this service back on a fee basis. 
It does seem to me that when a special service is given one 
particular industry like this, the service ought to carry its 
own expense. If Congress wishes to give financial assistance 
to that industry, it should be given directly and not in- 
directly.” 

Secretary Hoover and his subordinates have told Con- 
gressional committees that the maritime inspection services. 
can be put on a self-supporting basis without much difficulty, 
but it is admitted that careful calculation would be needed 
to fix the proper schedules of fees. For Secretary Hoover 
feels that the fees should be gaged merely to meet expenses 
and not to return any profit to the Government as was done- 

(Concluded on page 560) 
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U. S. S. Tennessee at Full Speed on Her Trials Off Rockland, Me., May 16 

Battleship Tennessee Successfully Com- 

pletes her Final Trials 

| HE United States battleship Tennessee, the latest 

T electrically-propelled superdreadnought, was given 

her final trials off Rockland during the latter part of 

May and among the results the following are of special 

interest : 
Her actual steam consumptions at various speeds were 

better than the Westinghouse Company’s guarantees by from 

five to ten percent. 
The maximum speed developed was 21.378 knots. 
She was brought to rest from top speed in less than 

three minutes. This is believed to be a record for so large 

9,420-Ton Tankers San 
HE following description, drawings and details of these 
vessels should be of special interest on account of the 
completeness of the data furnished. It is the practice 

of Martner ENGINEERING to present data of modern vessels 
of various types in such form as to make it suitable for ready 
reference. ; 

The San Lamberto and San Leon are vessels of the shelter 
deck type constructed on the Isherwood system of longitudinal 
framing and classed 100A-1 Lloyd’s. They also comply with 
the requirements of the Panama and Suez Canal authorities 
and the rules and regulations of the United States Steamboat 
Inspection Service and also the regulations of the British 
Board of Trade. 

The vessels were built by the George A. Fuller Company 
at their shipyard in Wilmington, N. C., a feature of the 
work being the speed in construction accomplished, the con- 

a ship and is about the severest test that can be imposed 
upon her machinery, as the propellers were being operated 
astern while the ship was forging ahead. 

The salvo test, i.e., the firing of all twelve 14-inch guns 

at once, caused no injury to her electrical equipment. 
With astern operation of her propellers she developed 

15 knots. 

Her turning circle with all propellers operating forward 

and rudder hard-over is about 700 yards, which is hardly 

more than that of a destroyer. 

The propelling machinery of the Tennessee consists of two 

15,000-KVA Westinghouse turbo-generators and four 8,375 

horsepower Westinghouse propeller motors. Her length is 

625 feet, beam 91 feet and displacement 33,000 tons. 

Lamberto and San Leon 
tract being signed August 31, 1920, and the vessels delivered 

February 19 and March 29, 1921, respectively. 

The San Lamberto and San Leon are equipped with the 

White System fuel oil burning installation, Reilly evaporator 

and feed water heater, Schutte & Koerting injector and Hall 

refrigerating machine. 
Lito-silo decking is provided throughout the living spaces 

except in toilets, bath rooms and galley, where tile or cement 

is used. 
These vessels completed the outstanding contracts of the 

Fuller Company and upon their delivery the yard was closed. 

The surplus material and plant of the Wilmington yard will 

be offered for sale and another of the large companies, which 

responded to the call of the Government to help meet the 

demand for ships in the war emergency, will retire from 

shipbuilding. 
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9.420-Ton Tankers San Lamberto and San Leon 
General Information 

Service: Bulk Petroleum Tanker. 
Builder: reoree A. Fuller Co., Wilmington, 

G 
Owner: mae Oil Transport Co., Ltd., 

London, England. 

Characteristics 

Leen, OPS 50000000005000000000 411’ 9” 
Length, BSP PRB Ic cerste reins cer aeehel oats 395’ 6” 
Breadth, MIO dedi -wrianwiccrkincels eee ey 
Depth, molded, to shelter deck...... Sal Ia? 
ID AREY Ieee: oc opeooouds an pooesS 27’ 414" 
DD rephtraligiitymrsnctsteveerarne ts eieersefersiecrns WS? 
Bikoeke GOaMCGIANE oaccodo000000000000000 0.78 
Midship section coefficient ........... 0.978 
WoncitudinalWcoehicientesmeeeeeare 0.873 
Speed. loaded, knots, designed.......... 10.5 
Cruising radius, nautical miles ..........:.. 
IRRVNe nognosdoomoadoedoaean Longitudinal 
CHARS Besmoasro nou ouaahone Lloyd’s 100 A-1 

Tonnages 
(In tons of 2,240 pounds) 

“Were On laletll oo000000000000000000 3,411 
**Weight Propelling Machinery ........ 510 
Deadweichts Gapacityaeseeeeeeeeeere 9,420 
Wisplacements weeceom accrccrys nexetere 13,341 

(In tons of 100 cubic feet) 

Grosseregistentase cance ocmetise resin 6,349 
BPNGESRECISLEE: Memincc canis seca aencin cine 3,808 

_ Weight cf Hull includes Hull Proper, 
Fittings, Equipment and Outfit. 

_** Weight of Propelling Machinery includes En- 
gines, Boilers (Wet), Shafting, Propellers, and 
Machinery Space Auxiliaries. 

Hull 

Canal Ratings 
(In tons of 100 cubic feet) 

Gross Net 

GIG able ae omen ad Sanctcoes 6,671 4,674 
IRENE: ceaee bod enon ouaee 6,740 6,019 

Equipment 

2 Bower Anchors, stockless, each, 6334 cwts. 
il ” ” ” ” 54% ”? 

1 Stream ex.-stock, Wy 
al Kedge ” ” ” 7h, ” 

Cable, 2A" 5 SG! QBN, s cosooc00s 270 fms. 
Streamline, 44" steel wire ........ C0) 
Towline,-414” Steeliwire see -eme ce IAQ ™ 
Hawsers, 2, 8” Manila, each........ 90” 
Warns, 2, 8” Mervib, GACN. coscasc0s oh) = 8 

Rudder 

ENR). 6 060 So q Bo DBS OURO aaa aS p00 ol) SG, it, 
DiameS tockspen cs \aer eerie areca te. gl” 
C, rags, aloeuki, C, IL, sprMslSoocccc 3’ 84" 

Complement 

Deck officers and wireless operators....... 6 
ID eee GREW eo5's 0 CGO oO Ea Ee 10 
DABS CONES oocococcocdovocgso0cunae 5 
Engineer CEE Wien P MR eo oie Lexx Seat oie cies Shine 13 
Purser’ s and steward’s department...... 15 

(otalWothicersmandlcrhewneneeeeeeene 49 
Birst-class passengers .............-- None 
Second-class passengers .............None 
sbhind-classppasseneensmereeenemee eee None 

GI PAGANS ococccccco0o000000006 
Total complement 

Handling Equipment 

No. Type Capacity ss 

IMSS coodove 2, steel me 

Booms ee eee 3 steel 
i i i i cay 

Deck Machinery 

Steerines Gear ace right and left screw 
MUN D Caeseraicssvauere eieie evokes double 9” x 9” engine 
Windlass ...... steam, double 9” x 9” engine 
GCADStATI SNA ea eet Sean 
WATKONES cocco0dc (1) 9” x9” double geared 

(2) 8% x8 single geared 

Life Saving Equipment 

; No. Type Length 
[eiteboatsmeneeier 2 metallic 24'-0” 

Pe = pacientes 2 : 26'-0” 

Propelling Machinery 

Boilers 
IN Gm De raters a sere fnictestene yews evaialeteielolevaveloress 

VDE e seers Tels neat settee single ended Scotch 
Wen othieracrxcree tourer siactlecvie rere ei: ES e 
DAMES Te paleo te creche Core iay ofevstele cheeteyeters 15’-3” 
PGUITMACE SI eta ein crete tcrc ey etelats ie nie oreiavns oft 9 
IEVAL 30 Sana One AOR oA So pOME roc Our cer cr oil 
Drahtoy cect s toatl forced (closed ash pit) 
Total heating surface, square feet..... 9411 
Total grate surface or furnace 
volume Gods ORI DOOR COA Oas 210 sq. ft. 

Superheat, degrees F............ .....---- 
Working pressure, lbs. per sq. in........ 200 
Normal fuel consumption: 

Pee GEN WORDS oo00060006000000000000000 
Per horsepower hour, pounds.......... 

Normal steam production: 
Per hour per pound of fuel........ Ibs. 
Towa MEP TOW 6606000000000000000 lbs. 

Engines 

INGITMNAF o coo0000000000 ean n Cereb cron 1 
By per ssctos so triple expansion reciprocating 
Size waeseek 2414” x 4114” x 72” x 48” stroke 
Horsepower, designed ............... 2,800 

Propellers 

INtimmbe meen olay cr tio creosote ete 
A Pebie seared tenet built up, 4 bladea 
\VGIGIE Faia secon tna ooeop ooo Cee opr aroacar 
IDE Ce oootoanomacecotomoaeranee 17’-0” 
TKO asteoranbbo pant os cm ao oon Ces 15’-9” 
1s IE INE oto SO ORG SCS Ca OH oIOE tie oaD 80 
Prron@eieal QR, Sal, Se, ccoocccn0c0d000e 76.73 
Developedwareay SGemttyeieerllrierrcioerl: 88.30 

Auxiliary Machinery 

Machinery Space 
Condensers, main, 3,500 sq. ft. cooling surface 

aux., 600 sq. ft. cooling surface 

Evaporators. . 
IDIGHUIG? . cb bouaoou bbooUedHonp Ss oUnonOODOOR 
lteter toeoeemme es capacity 600 gallons 
Feed water heater......45,000 lbs. per hour 
ikajeetor (1) coos cncc0gn00000000b0500009000 
Forced draft fan...... 75” (2) 7x5 engines 

Pumps 

Main circulating............ centrifugal 14” 
Heed) Sctactesie oe (2) vert. simplex 12x8x 18 
BAIASE co oo c (1) horiz. duplex 12 x 1034 x 12 
Santayana io estks eo sele (1) 6x 534, x 6 
Twasa WEEP oa0000000000000 (1) 6x 534 x6 
Peal oll teyaGiSe ooossoc0cd ey) 74 x6x 10 
Aux. air and circulating....10x12x12x 12 
TINKe Sb eoocaod pode coo an oobabTaaOo oon ZOEXaA| 
TPAD COR Ge BENS BoD Oe OO Or (D)) § se Al 
TO WAIIOMAWOe WEE! pdccocg000pp00000 134 x 8 
Carconollapumpsmererecer (2) 18x 14 x 24 
wel Gill BSAC oodadcoccbo0006 (2) 6x4x6 
Donkey and fire.......... (1) 12x 10% x 12 
+ Worked from a walking beam on the low- 

pressure cylinder. 

SS 

Refrigerating Machinery 

LS) nit Fliall ig iepevertercrschoverceve eens CO,—2-ton 

Electric Equipment 

Generators ..(2) 15 K.W.—100 volts—D.C. 
ARE VGb tO an ce ECD GOO CE IES te Marconi 
MET Sen yu ee ieintels myosin els avis lay Soho ectoreteleretere 

Holds 

No. Length Hatches 

1 47’-3" — 29'-5" x 17'-734" 

Capacities 

Cargo Space 
Compartment Cu. ft. Bbls. Tons* 

No. 1 main tank, IP) & Ss. a 794 9581 1,345 
2, 910 6,395 898 

eis ou as “ 3 794 9,581 1,345 
SEAN sf ss 35,910 6,395 898 
sr aD tes « i 35,910 6,395 898 
5 Ou i ws 53,794 9581 1,345 
dab / Aue s iS 37,896 6,749 947 
“ 1 summer tank 11,455 2040 286 
cD wy 11,455 2,040 286 
Sys} os 11,455 2,040 286 
® A | 6 “ 4764 848 119 

Totals eee Mian eee 346,137 61,645 8,653 
Sec: et.——, 
Bulk Bales 

eral GAG lllalsscooooac 60,990 56,100 
* 40 cu. ft. per ton. 

Refrigerated Space 

Compartment Cu. Ft. 

IPXEONAISIOSN {HOVE co cog cD dO G00 00000000000 550 

Bunkers 
Compartment Cu. Ft. *Bbls. *Tons 
ALE tas Pan OceO Autaersctisre 28,392 5,056 747 
Forward, P. & S. .... 195824 3,531 522 
Double bottom for’d, 

Ie: (CoS) eaten damanee 3,690 657 97 
Settling tanks ........ 3,654 651 96 
IBGE, WEEMS cooacan0000 6,776 1,207. 178 

Anak EES. 62,336 11,102 1,640 

eS on, Broom Band i |! 

Tanks 
—Tons> 

Compartment Cu. Ft. F.W.S.W. 

MORES PSA KS 500000000000 6,776 194 199 
INE Deak valve Gievetucterererete 4977 138 142 
Double bottom, forward 3,690 102 105 

Total eee ee ne HeEL 15,443 434 446 



34 2zK 13.6 *Tyzack 
3 Coamin ing Braces of 
B'Channel(k. 5 5#) on each Sides. 
and Brkton Gat End Coamings. 

Section. ~— 
” 

22 Spruce Cover, 

Expansion Trunk Volume to be not less than 3% of Summer Tank Volume. y aS 
1 IEEE TERETE SS j IRAN G84 DBL | 8 Ss 

ey 4 ut), 
6%6x/9.6%at Comers to | < binders Spaced eo 3kz Flat Bar. 
FASE *elsewhere--._ '/ 7 el | ot AEA 82/93" === Q ' 

y Shelter Deck __ & Life Pl" 
Side Co 150, End G way Me 2ICOUEL ES: $253" 5.94 to have Edges Eas pee LG nd Coaming 3 Hermpen Gasket-- Rounded to Avord Curting Gasket : 

5g a i 46212 ISS Bixee "genes | 
1/0. Bx) Hollow H-round oy, ; Shelter Deck _| 

Cement Filled. " i U4 
Upper Deck-. “<i ation illcb nol MetdedsaDeck and Coding mee As per Dot & Dash for = SE X53 X9.8F 

% a Ce Tanks- HLA = 

=== Os : Ya \ SRC A Oe iMG : SECTIONE uu eat SARL: TRUNK 
Thi ~ 34103" es / \ SUMMER TANK --"50 Cover PIS 
SECTIONS THROUGH NO.1 HATCH / \ 2 egies) FBS 0 apart i R ae EX3Z% I.7# Coaming 

A yee 5 LVS. OPaces Dias. ¢ 
Present Bridge Side Plating a Nip 6x34 132X153 “Channel { : Dk Seams 1. Strapped, Dbi. Riveted, except where iS Carried down to Deck. a] 6x64 /4.9F Sr Yew Plate Width Perrnits Dbl. Riveted Edgelap, § \< SS -Dk Plating.40 for zl. to : i 6432453 118: 3H t spaced 6: Oapar wart } iS, This Plate Increased to."6017 Hee Poop 7 5 Ss i ide nds. 36 in Stringer Butt TR Lops ee ives | eaeeene ie Seah ion DRAG Kel Gaming. 4h ig § Transverse Cat BS Breai SG eee f 
Stringer ‘54 for tL 70335: oid a ENN Stringer bbetataresio, °° | aia gee, | iB! SA Bie Meo Siplote Mach ors E zl TOleT KORE. eV? Additonal Inferred Longitls 4 E betes "Eg Aske? Ss; h Pitch 10% sn 19- 6556 Sf ai t Ends 83x33 XI Fi Brie ie x6 x) ees “Oapa ary ae & LON GhEX AGH ay CUED, 

- Gracket Fitted. to Rede Span, ara f KGL GSR an nnnn n= = —_ —— “” an oneTrans.only, in 31-6 Tanks Shelter De aka a 1 1 u e SeePlan of Transverses-- tere =I iy O28 a IN a an eg EE EE SSS 
pe ator Te fork to ek tL? RU as Sins a= as at: eae ez . 4% 6'* 16.2% hx 5 "x" BSF 
"44 at Ends Increasedt0.90. ~S Lo Wepre 103'¢ to Hee tas gg S M i i ja Way ofbreakatBrdgeBsPS | || | QOS 4IRCT \ Dol strap 1358" 18a 3 Bk Aieip DAS IST ESN S43 £99" Intermed. stiffeners, 0-6 apart 
| "60 inside Brid ends ; > S Mel op SOY, 45> (Widerted to take Clip) BEXISK IG. |e Or, SXSKT2 Ht Se) ett L 
t NoJLongl.6x/53*Channe! Y Sell “F| Brkt ep 1H an 3 

SHS t Tinsel is par Rak Tt WA a MacaeNnaneron Ture x09 4 732 x6x53x/5 34 Summer Tank. | 4 (rletagpe 
H | Side of Butt &7 Ris in Bracks - nabspe 4 nS 33 Flange, 'e--23-- FOX 614 "Plating At--6'« 52 3E"x 153 * Double. 10.6 apart 

PLAN AT RBLI'Ris 4 oT RBL ERs aF AS ae ‘340 LYS SUS ; par, 
SIDE hell Sean 5 &xceptasshown Ends! S¥— ft “4-5---- Dbl. Strap, "eX.56 era 4 D «54 O.Rseam re : 

LONGITUDINAL 55 ‘torg L to 43 at Ends Hf ty 4 SE x OXI. 7 st 33 xd2 Roget A ee “3h 15z% BSRSGL if @ 
No, 2longl- 6'x 32x 32x IE. 3*Channel\ | Ke || Stringer Bar, 33 B98 uD 8rkf--~ ——= -BEKOK Fz 5,3 # y i "Rivs. to Shell, 6 Di 4 6 Riv 11 SAT ad | g 2122X Rash i ” pee Ok Plating '38for£ to!30at Ends 4 es Maly (9 Bs hore 16 He ceca Law 15 es io Gs fy TL De peas y Be soiacapar Al 60 42 x 48%" Plating i ee es fh Se Bridge fo sverse Cut & Bracketed 

isi & 6X6x y i ‘ V5, Ni ira lye Upper Deck Longls. 6x 33x33 x /5.3* aA i eC) Deck to hi 4, 62 fors 7, fo. "24 af Ends ! Ou WS Upper Deck Spaced 3” ‘Depart Rive. BDiastiot | 6x6x17.2\* Db), 656149" } et ATL PETES WEL RD RAO ORE TR BLED A . Uppery eqk g pStringer'44__s----/6X138 Tie Py. ft (WEES y S322 Des} Gitera RY 

be “Bee rg] O__ Muza: vo So! iit No.3 Long l= 785.35 x 3.35% 16.5 "chamel®| Qea sts a = Sea a Ps Yoel Dias apart pRineadhide SZ | 6) ap, “jlo glOmited ato “1 46°" 20" ee eet] | ’40 Ss pce i y S " IN ¥ 1 of Butt & /0 Rivs. in Brackets -- ce ~~); eee Le eae i 5 Flange- wy 40 cep ake tai, ere) es: OSS 21T ip Pascoe Chae 
f;--->| ning & GasHolesi| ‘i : Wixi A ' BLS BEAK, anne, No.4.Long’, 783.4434 419.7 #Ghanme/------ : The He \ L-12%845*H Column ; oN 2 "Rvs, 40uhell, 5 Dias apt for 9Ris cath de Bhd. Se ye Ee aN) th vie eo ee rf SNE S6KBITOE Transverses, 6Dias elsewhere, 6s. each Side oF } = I ‘) Transverses spaced 10-6 apart, Int Floors 10-6 apt I ¢ K-/OX65.5#H 9 at3irs. VY fo TN No. 4 -32 x/0x Bgc2/ Tor EX5.4x54 butt &/0 Ris. in Brackets. I H palpsieal Be Margin- 3e 35987 5g). i 2-8 GbE? i "39 x er x21.5* Channel, 

M i Ne : ev. Frame Clips 335% 98* \ O — e- SOX 

TOR EP Pie gn Mat ends OLE ada Shel Us Mag Peel tong 18from Margin to | | Brackets, #A0x256% 41 es) IN. 54'DRSeam BLA 04 Rivs. eal ey | Wy, 6 =H Dp). Strap Upper Deck, in ey (7: 3 po B4inl Doble alm Brkfs. pielibanch sectiggls EM Tak 40 >) 17 \ No.5 Long! 7454513 45420.9" Z bivs. tocol Saal i140 6264/9 64 8 5q1 6169.6" from No Tong Tro Upper \ | Brkt. Dk (Shelf Long folds Beloue ea | eee Y 2 S Dias. apt for Ghivs Each Side Bhd: & Trans, 6Dias else Pas DkFrame Chips Upper to Bridge Disa BEBE on is iT 8rkts. Dk. & Side. toBhds, bolosUpperDk! 44 |» Pak Ne. 5- 33x10 BEX 27% f oO where 5RirseachSideof But BUR Brackets--+-- 0% ; Deck House Stiffeners SEX PERGTE. | | Bits.Shel/tolank T,under Bh Webs at Boom \yorkt E- OF EXSAXS 4X BIS “SBS No.6 long i 104 33%54% 217% 2 Rivs.toshell SDias. Frames in After Peak 7” SSEE TP lb Angleto | || | Longls toNon-DinsionalHoors 44 & #4atDiv'- \ | “646/72 throughout — ~ 42119. ort For 9 hive Earchoide Bhds. & Trars.6 Dias, ehemter > 7 Shelter Deck & 6 x33x33x i. ‘3* Channels above | sional Floors to Longs and Under Pillars. Thos © yD Shi Rivs.each Side of Butt& /2 Rvs. ir Brackets ~----.-._. 35 Shelter Deck, Spaced 24 apart. pencil I ! ON PLAN AT in Hyd ae No- a uoiggiel7 BRACKET Stok 2 x/1. /: L}6x OF BXF4KS, Long! BS or Equivalent 724 Db 21.54 Channel, 
No.7 No.7 8 No.8-/0%3fi5} 2/74 | 1 

1M 4 '"Riv’s to Shell 4 Dias, api 
33 Flange lor 9 Rvs EachSide Bids & 
Y \ Trans. 6 Dias. elsewhere. 8 Rivs. 

VK 12x 25 * Dbl. Channel | 

‘60 12° 84.5*H-Column- No. Z 3gx/0x5$ x272* { nl \ each Side of Butt 8/2 Riss i Or BU GE eek { {Bulkhead Scantlings. ¥ UI) 25-646 "x72 Dbl, 
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S. S. Minnekahda, 17,200-Ton One-Class Liner 

The Minnekahda, A Ship of Democracy 

One-Class Liner Built in Ireland, Reconditioned in the 

United States and Placed in American Service to Germany 

OSSIBLY one of the most striking examples of tonnage 
P adaptation in the development of shipping since the 

war is to be found in the Minnekahda, operated by the 
International Mercantile Marine Company under the colors 
of the American Line, and at present in service between New 
York and Hamburg, carrying third class passengers only. 

This ship has been very widely advertised as a third class 
liner, and has caught the fancy of the thrifty travelers in that 
class through her status of a “ship of democracy,” in which 
there can be no distinction between classes of passengers 
carried, since she carries but one. 

It is in the ship’s adaptation to her present use, however, 
that the average shipping man, designer, engineer or con- 
structor will find the greatest material for study. The 
Minnekahda was constructed for a different line of business 
than the one she is now in, under a different flag, and in 
different structural form. 

British BuILtT 

Built in a British yard, for the Atlantic Transport Com- 
pany, the ship was designed to take her place in the famous 
“Minne” class of that company’s line, operating between 
New York and London. ‘The vessels of that class were large 
combination freight and passenger carriers, with accommo- 
dation for cabin business only. As such they were exceed- 
ingly popular before the war. 

While the Minnekahda was taking shape at the Harland 
& Wolff yards at Belfast, the four “Minne” ships were sent 
to the bottom one after another by German submarines—the 
Minneapolis, Minnetonka, Minnewaska and Minnehaha. 
Before the new ship was ready for launching, the Allies 
were straining every nerve to secure adequate transport ton- 
nage. Therefore the Minnekahda was rushed overboard in 

1917 without her passenger-deck houses or fittings, and 
equipped as a transport. Her large carrying capacity in 
both supplies and troops made her specially valuable. Her 
war service was notable, and she served through the busy 
post-war years of 1919 and 1920 with profit to her owners. 

TRANSFERRED TO AMERICAN FLAG 

In the fall of 1920 the International Mercantile Marine, 
the American company owning the Atlantic Transport Com- 
pany, decided that in view of changed conditions, the time 
was not ripe to revive its London passenger trade, and de- 
vised other uses for the Minnekahda, in the new American 
Line service to Germany. In order to place her in this 
service, it was necessary to transfer her to the American flag. 
The British Government is not keen on allowing ships to be 
transferred from its registry, but arrangements for this trans- 
fer were agreed to by the Board of Trade, and on November 
3, 1920, the British ensign was hauled down on the Minne- 

kahda at New York. and the Stars and Stripes were raised 
on her ensign staff by P. A. S. Franklin, president of the 
International Mercantile Marine Company. ‘The ship is the 
largest ever transferred from British to American registry. 

RECGNDITIONED IN AMERICAN YARD 

The ship was then taken in hand for adaptation to her 
new uses. A contract was made with the Bethlehem Ship 
Building Corporation to do the work at its Fore River plant, 
Quincy, Mass., and the ship was sent there the second week 
in November. The job was scheduled for completion in 
March. Working from plans prepared under the direction 
of William F. Gibbs, chief constructor for the International 
Mercantile Marine Company, the Fore River plant had the 
vessel ready for delivery several days ahead of the agreed 
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| INTERIOR VIEWS OF THE AMERICAN LINER MINNEKAHDA 
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S. S. Minnekahda: (1) Lavatory, (2) Dining Saloon, (3) Two-Berth Stateroom, (4) Smoking Room, (5) Lounge. 
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date. The ship left the yard, complete in every detail, on 
March 15, and after docking proceeded to New York to 
load for her first voyage. The job on her had been a big 
one, calling for an expenditure of about $700,000, and the 
creditable manner in which it was done in an American 
yard was a source of gratification to all concerned. In a 
statement made at the time the ship was delivered, Mr. 
Gibbs had this to say about the job: 

“The work of completing this ship to carry passengers might 
have been done abroad, before her transfer to American registry. 
The company chose to have it done here. The workmanship and 
materials in the job are as good as can be found anywhere in 
the world. The completion of the work reflects the greatest 
credit on the yard, as the installation of the passenger fittings 
embodies the latest ideas in equipment and quality.” 

As completed, the Minnekahda is without the upper deck 
originally designed for her, which gives her a rather rakish 
appearance, since her deck heights are less than are usually 
found on a vessel of her length, 640 feet. Her beam is 66.4 

MARINE ENGINEERING Jury, 1921 

feet. The ship has ample space for 2,150 passengers, with 
adequate deck space for open air exercise. 

ARRANGED LIKE First Crass LINER 

In equipment the Minnekahda is not unlike a first class — 
liner, with public rooms, including a dining room seating 
four hundred, a large lounge and two smoking rooms. She 
has a number of two-berth, four-berth and six-berth sleeping 
rooms, all neatly equipped, and dormitory spaces for single 
men. and single women, partitioned off with canvas. The 
walls of the sleeping quarters are done throughout in white 
enamel. The floors have sanitary coverings. There is a 
complete and satisfactory ventilating system, and her plumb- 
ing equipment is of the best. 

The Minnekahda has triple screws. Her power plant con- 
sists of two triple expansion reciprocating engines exhausting 
into a low pressure turbine on the center shaft. Steam is 
supplied by Scotch boilers. 

Handy Steam Velocity and Steam Flow Tables 
By V. F. Davis 

NGINEERS and others who make a practice of design- 
ing pipe to carry steam at any velocity from 2,000 to 
12,000 feet per minute will appreciate the tables accom- 

panying this article. Table 1 gives the capacities of steam 
pipes varying in diameter from 34 inch to 15 inches, steam 
pressures varying from 1 pound to 250 pounds per square 
inch. The steam velocity in every case is exactly 6,000 feet 
per minute. 
2 are applied to Table 1. 

Example: How many pounds of steam per minute will a 
2-inch pipe line carry at a velocity of 7,000 feet per minute, 
the steam pressure being 200 pounds per square inch gage? 

Answer: In Table 1, opposite 200 pounds pressure and 
under 2-inch pipe, we find 65.32 as the weight of steam that 
would be carried by a 2-inch pipe at 6,000 feet per minute. 

For other velocities the factors given in Table - 

To find the velocity of steam flow in feet per minute for 
a given pipe size and flow of steam in pounds per minute at 
any given pressure, multiply the weight of steam in pounds 
by the cubic feet in one pound of steam at the given pressure 
and divide by the area of the pipe in square feet, or 

w X Ds, 
Velocity in feet per minute = ————— 

A 

Where w = weight of steam in pounds flowing through the 
pipe (see Table 1). 

D, = cubic feet in one pound of steam at the given 
pressure (see Table 1). 

A == area of the pipe in square feet (see areas just 
below pipe sizes in Table 1). 

TABLE 1.—CAPACITIES OF STEAM PIPES IN POUNDS PER MINUTE WITH A STEAM FLOW VELOCITY OF 6,000 FEET PER MINUTE 

pce Veie ee Cu. ft Diameter of pipe in inches = d; Area of pipein square feet = A, Poca 
in Lbs. Stearn in 3" 1” 1% ” BAL Q" I BD 9? ” 2 : ” ” 10” 12” 15” in Lbs. 

PerSq. Per Cu. (1) Lb. 9.0037 0.0060 0.0104 0.0141 0.0233 0.0332 0.0513 0.0884 0.1389 0.2066 0.3474 0.5476 0.7854 1.268 Per Sq. 
Inch Ft. in of Steam Weight of Steam in Pounds Per Minute = A; X 6000 + Di Inch 

Gage Pounds =D, — - oo = ~ Gage 
1 .0396 25.23 .879 1.426 2.473 3.394 5.541 7.586 12.19 21.02 33.03 47.70 81.82 130.2 186.7 301.5 1 
5 -0490 20.38 1.089 1.766 3.061 4.151 6.859 9.774 15.10 26.02 40.89 54.14 101.2 Gio = BIA SHAS} 5 

10 -0606 16.49 1.346 2.183 3.784 5.130 8.477 12.08 18.60 32.16 50.52 72.98 125.1 198.5 285.7 461.3 10 
20 .0834 11.99 2.018 3.002 5.204 7.055 11.65 16.61 25.67 44.23 69.50 100.3 172.1 274.0 393.0 634.5 20 
39 1658 9.45 2.349 3.809 6.603 8.941 14.79 21.07 32.57 56.12 88.19 127.3 218.3 347.6 498.7 805.0 30 
49 .1278 7.82 2.813 4,693 7.979 10.81 17.87 25.47 39.36 67.82 105.9 153.9 263.9 420.1 602.6 972.8 40 
50 .1497 6.68 38225) 5.389 9.341 12.66 20.92 29.82 46.07 79.40 124.7 180.1 309.0 491.8 705.4 1138. 50 
60 ollZAlS) Die} 3.807 6.174 10.76 14.51 23.97 34.16 52.83 60.97 142.9 206.4 354.0 563.5 808.3 1305. 60 
70 -1930 5.18 4.285 6.949 12.11 16.33 26.98 38.45 59.42 102.3 160.8 232.3 398.5 634.0 909.7 1468, 70 
890 -2141 4.67 4.753 7.708 13.36 18.11 29.93 42.65 65.91 113.5 178.4 287.7 442.0 703.5 1009, 1627. 80 
90 .2358 4.24 5.235 &.490 14.71 19.95 32.97 46.97 72.59 125.0 196.4 283.8 486.8 774.9 1111. 1794, 90 

106 .2570 3.89 5.706 9.254 16.04 21.74 35.93 48.63 79.12 136.3 214.2 335.1 530.6 844.6 1211. 1955. 100 
120 3003 Bess 6.666 10.81 18.73 25.40 41.98 59.81 92.43 159.2 250.2 361.4 619.9 986.6 1414. 2284. 120 
150 .3636 2.75 8.072 13.09 22.69 30.76 50.83 72.43 111.9 192.8 303.0 437.6 750.6 1194, 1713. 2766. 150 
200 .4672 2514) 10937 16.82 29.15 39.53 65.32 93.08 143.8 247.8 389.4 562.4 964.6 11534522 015 Deer OO! 
250 .5714 1.75 12.68 20.57 35.65 42.62 79.82 113.8 175.8 303.0 419.0 687.7. 1179. 1877. 2692. 4347. 250 

Areas of pipe are actual areas of standard pipe. 

For 7,000 feet per minute Table 2 gives the factor of 1.166, 
or, 65.32 x 1.166 = 76.2 pounds per minute. A 

Table 1 is also very convenient for computing steam veloci- 

TABLE 2._FACTORS TO BE APPLIED TO TABLE 1 TO FIND THE 

CAPACITY OF PIPE AT OTHER VELOCITIES 

Velocity in Feet Per Minute 
loa EN 

Velocity.. 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 12,000 
factor .. 0.333 0.500 0.666 4.833 1.000 1.166 1.333 1.500 1.666 2.000 

ties through any ordinary pipe under pressures up to 250 
pounds per square inch. 

*Copyright, 1921, all rights reserved by the Atlas Valve Company. 

Example: What is the velocity of steam in feet per minute 
through a 4-inch pipe delivering 104 pounds of steam per 
minute at 100 pounds gage pressure per square inch? 

Answer: From Table 1 we find the cubic feet in one pound 
of steam at 100 pounds pressure = 3.89. Then the steam 
flow in cubic feet per minute = 104 x 3.89 = 404.5 Now 
from Table 1 we also find the area of a 4-inch pipe in square 
feet = .0884. Hence, the velocity of steam flow = 404.5 + 
.0884 = 4,573 feet per minute. 

With the data given in these tables either the quantity or 
velocity of steam delivered by various sizes of pipes can be 
determined quickly, the other factors being known. 
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Non-Ferrous Metals and Compositions 
By Horace Holden Thayer* 

This is the second of a series of articles containing information regarding ship- 

building materials and their uses that is not readily obtainable from shipbuilding 

handbooks and other generally available sources. The articles are not intended to be a 

complete exposition of the subject but will be found to contain items of value to the 

various classes of workers who have to deal with these materials from the materials 

point of view. 

RON and steel have been dealt with in the May issue of 
MARINE ENGINEERING, and it is the purpose of this paper 
to deal with the other metals that are used in ship con- 

struction as well as with some of the more useful compositions 
that are made with them. 

ALUMINUM 

Aluminum is a soft, ductile, malleable metal of grey white 
color. Its chief distinguishing characteristic is its extreme 
lightness. It is very non-corrosive and has a tensile strength 
close to that of copper. It melts at about 1,300 degree F. 

Although this metal is used very little in ship construction, 
a copper and aluminum alloy called aluminum bronze is one 
of the best bronzes yet produced, but it is difficult to handle 
in the foundry. A little aluminum in brass alloys improves 
the casting qualities but increases the shrinkage. 

ANTIMONY 

Antimony is a brittle metal of bluish white color with the 
least tensile strength of any of the metals that are useful to 
the shipbuilder. It expands while solidifying from fusion, 
like iron. It melts at something over 800 degrees F. 

Its chief use is in the making of alloys, including bearing 
metals. Its effect on bearing metals is to increase their 
hardness. 

COPPER 

The most distinguishing characteristic of copper is its red- 
dish color. It is heavy, very ductile and very malleable, and 
next in tensile strength to iron and nickel. Copper becomes 
hard and brittle when hammered or wire drawn, and it is 
annealed to restore its ductility by sudden cooling, which is 
just the opposite of steel. It can be forged either hot or 
cold, but it is seldom cast on account of the difficulty of ob- 
taining sound, strong castings. Its melting point is over 
2,000 degrees F. It is very hard to machine. 

Copper is a constituent of many very useful alloys to which 
it imparts the element of toughness. Bronze is an alloy of 
copper and tin. Brass is an alloy of copper and zinc. Where 
the alloy contains all three metals it is, strictly speaking, a 
bronze or a brass according as the tin or the zinc pre- 
dominates. 

Unalloyed copper is required by the shipbuilder chiefly 
for the following purposes: 

Steam and exhaust piping. 
Large suction and discharge pipes. 
Piping or tubing where a rapid transfer of heat through 

the metal is desired. 
Gasoline piping. 
Expansion bends on piping generally. 
Stern tubes of large wooden vessels. 
Fastenings of small wooden vessels. 
Gasoline and oil tanks. 
Pans under tanks, etc. 
Bus bars, ground wires and other electrical work. 
Name plates. 
Floats for tanks. 
Joints and ferrules. 
Liners. 
Washers. 

*Member of Rossell and Thayer, naval architects and marine engineers, 
Philadelphia, Pa. 

Engineer’s hammer. 
Sheet copper for engineers’ stores, usually about No. 16 

gage. 
Soft copper wire for engineers’ stores, usually 1/16 inch 

diameter. 

Sheet copper to be made up into pressure piping should 
be ordered hot rolled, and it should be of good quality, free 
from sulphur and other impurities. The commercial metal 
known as “Lake Copper,” which is obtained in the neighbor- 

hood of Lake Superior, is very pure and both it and electro- 
lytic copper can be readily obtained 99.5 percent pure, which 
purity should be called for. 

Joints of copper piping are made by brazing, or hard 
soldering, with an alloy of copper and zinc. Joints of copper 
tanks, etc., are made by riveting and soft soldering with an 
alloy of tin and lead, or by brazing or soft soldering alone, 
according to the nature of the service. 

Copper sheathing, so called, on wooden vessels is now 
principally some alloy containing copper, which is cheaper 
and just as durable and serviceable as the pure copper. 

Copper was formerly used extensively for the fastenings 
of wooden vessels, but it is now used very little for this 
service except in small vessels of light construction. A num- 
ber of old sailing vessels have in recent years been burned 
in order to obtain the copper in them. Early in 1916 the 
writer figured up, for a purchaser, the value of the copper 
fastenings of one of the old frigates that made a name for 
herself in the war of 1812 as being at least $40,000. 

LEAD 

Lead is a heavy bluish white, lustrous metal which is very 
malleable and ductile, may be easily scratched with the finger 
nail and flows under very light strain. It has the least ten- 
sile strength of any of the metals of commerce except an- 
timony and melts at about 600 degrees F. Like tin and zinc 
it becomes brittle as the melting point is reached. Joints of 
lead sheets, pipes, etc., are made with soft solder. 

None of the soft metals possesses greater anti-friction 
properties than lead, and, if it were hard enough to be re- 
tained in the recesses of bearings, it would be of great value 
for light high speed service without alloying with other 
metals; hence its use in babbitts. A little lead is of value in 
bearing bronzes, as will be explained later. Lead is also of 
value in other alloys to improve the machining qualities and 
as a softening and cheapening element, also for making 
solder. 

Apart from its use in alloys, lead is required by the ship- 
builder chiefly for the following services; and when in the 
form of sheets or piping it should be specified to be 99.5 
percent pure. 

Floor covering and flashing in toilet rooms and refrigerated 
rooms. 

Lining for deck machinery foundations. 
Stern tubes of small wooden vessels. 
Lining in rudder ports of wooden vessels. 
Lining in way of hawse pipes, sea valves and other holes 

through the planking and ceiling of wooden vessels. 
Lining of window pockets. 
Lead pipe for various services. 
Lead bends for bilge and ballast piping. 
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Covering for deck steam piping supports of steel or wood. 
Protection plates on bottoms of wood doors and on door 

sills and stair treads. 
Thimbles around steam pipes through wood decks, ete. 
Dumbwaiter and window weights. 
Sounding leads. 
Gaskets. 
Lead engineer’s hammer. 
Keels for sailing yachts. 
Ballast in sailing yachts. 
Sheet lead for engineers’ stores, about 1/16 inch thick. 
Soft lead wire for engineers’ stores, about No. 14 gage. 

NICKEL 

Nickel is a silvery white metal with a strong lustre, which 
does not tarnish on exposure to air. It is ductile, hard, very 
difficult of fusion and has the tensile strength of iron. 

The shipbuilder has little use for this metal except as a 
constituent of alloys which are to be used where subject to 
high heat, erosion by steam, or erosion and corrosion by 
water, to a marked degree. 

The nickel as ordered should be specified to contain at 
least 97 percent of pure nickel. 

TIN 

Tin is a white, lustrous, soft, malleable metal with little 
tensile strength but considerable ductility. It becomes brittle, 
however, at a temperature of 400 degrees F. and melts a few 
degrees above that. 

Tin is principally used as a constituent of bronzes, babbitts 
and solders; its effect generally is to impart hardness. 

Apart from its use in alloys, tin is required by the ship- 
builder chiefly for— 

Lining bins, lockers, etc., for stewards’ and galley stores. 
Thin liners in bearing boxes. 
Protection of copper and compositions containing it from 

the action of alkalies, such as the coating of condenser 
tubes. 

Filling for fusible plugs. 

Banca tin, known also as Straits Tin, is considered the 
best and therefore usually commands the highest price in the 
market. Tin when ordered should be specified to be at least 

99.6 percent pure. 

ZINC 

Metallic zinc is a bluish white metal, ductile and mal- 
leable though to a much less extent than copper, and with 
slight tensile strength. Its malleability is confined to very 
narrow limits of temperature below which it is too hard to 
work and above which it becomes brittle. It melts at about 
800 degrees F. It is known to the trade as “‘spelter.” 

Zinc is practically non-corrosive in the atmosphere and a 
coating of it is therefore of value in protecting iron or steel 
from corrosion. ‘This coating may be applied in three ways 
—by hot galvanizing, electro-galvanizing or sherardizing. 

Zinc is the most strongly electro-positive of the metals of 
commerce and is therefore of great value in preventing the 
destruction of iron or steel when immersed in salt or impure 
water in company with a less electro-positive metal than the 
iron or steel. 

Zinc is used very extensively in the making of alloys. It 
acts as a flux; also to reduce the cost. 

Apart from its use in alloys, zinc is required by the ship- 
builder chiefly for— 

Lining bins, lockers, etc., for stewards’ and galley stores. 
Galley sinks. 
Letters for vessel’s name and hailing port. 
Wire rope sockets. 
Protection against hull corrosion from electrolytic action. 
Protection against boiler corrosion from electrolytic action. 
Protection against corrosion in the water spaces of con- 

densers against electrolytic ‘action. 
Plates for engineers’ stores—spares for the above men- 

tioned boiler service. 

_ The zinc as ordered should be specified to contain at least 
98.5 percent of pure zinc and not over .08 percent of iron. 
Slabs ordered for anti-corrosive service should be rolled, as a 
more solid, homogeneous slab and smoother surface are 
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thereby obtained, resulting in longer life and better qualities 
as the anode of an electric battery. 

ALLOYS, GENERAL 

Having given some consideration to the principal metals 
used in shipbuilding we will now take up some of the more 
useful of their alloys of two classes—brass and bronze. Brass 
as previously stated is an alloy of copper and zinc, whereas 
bronze is an alloy of copper and tin. We will classify as a 
brass those copper, zinc, tin alloys which contain more zinc 
than tin; and we will consider as a bronze copper, tin, zinc 
alloys which contain more tin than zinc. 

The alloys employed by the Bureau of Engineering of the 
Navy Department will be referred to as Navy compcsitions. 

BRASSES 

The brass of commerce is usually an alloy of from 7% to 
7% of copper and % or less of zinc, with a little lead added 
to soften it and make it machine more easily and a little tin 
to strengthen and harden it. 

Brass CastTINcs 

Mixtures for castings most frequently met with in ship- 
building are— 

(1) Copper 84 percent to 86 percent, zinc 16 percent to 14 
percent, with allowable impurities of not over .3 percent 
of lead, .06 percent of iron, and .04 percent of other 
impurities. 

This is the Navy composition F, called brazing metal. 
It is used for flanges and fittings that are to be brazed 
to copper pipe. 

(2) Copper 80 percent to 88 percent, zinc 12 percent to 4 
percent, tin 3 percent, lead 5 percent. 
This is a composition used for hand wheels of valves. 

(3) Copper 84 percent, zinc 8 percent, tin 6 percent, lead 2 
percent, 

This alloy although having the copper and zinc content 
of (2) is almost a bronze on account of the higher per- 
centage of tin. It is used by some shipyards for a great 
variety of work, such as rudder pintle casings, gear 
wheels, racks, lugs and other castings of ventilator oper- 
ating gear, fairleads, airports, deck plates and stuffing 
boxes, valves including the disks and seats, and some of 
the less important machinery bearings. 

(4) Copper 86.5 percent, zine 9.5 percent, tin 1.5 percent, lead 
2.5 percent. 

This is the alloy adopted by the Emergency Fleet Cor- 
poration as standard for cast hardware of every descrip- 
tion, and is of value for such service. 

(5) ‘(Copper 80 percent, zinc 14 percent, tin 2 
4 percent. 

(6) Copper 77 percent to 83 percent, zinc 19 percent to 10 
percent, tin 4 percent, lead 3 percent, as a maximum, with 
allowable impurities of not over .2 percent of iron, This 
is the Navy composition S-¢. 

These alloys and others of about these proportions are 
used for— 

Screwed pipe fittings. 
Deck plates and caps. 
Deck stuffing boxes and caps. 
Manhole rings, covers and gratings. 
Drain plugs. 
Screw fitted oil cups, ete. 

(7) Copper 62 percent, zinc 37 percent, tin 1 percent. 
(8) Copper 60 percent to 65 percent, zinc 39.5 percent to 33.5 

percent, tin .5 percent to 1.5 percent with not over 1.0 
percent of lead, .5 percent of iron and .5 percent of alumi- 
num This is Navy composition N-c for cast naval brass. 

This alloy is used where strength or incorrodibility or 
both are factors but it is difficult to machine. It is not 
suitable for bearings or water pressure fittings. Some 
uses are— 

Skylight and chest hinges. 
Valve bodies and fittings on ventilation systems, etc. 
Plumbers’ flanges. 
Ornamental and miscellaneous castings. 
Name letters. 
Scupper pipes and flapper valves. 
Steel door and hatch fittings. 
Rail and awning stanchions and fittings. 
Davit steps and guides. 
Strainer plates. 
Under water rudder stops on wooden ships. 
Valve hand wheels. 
Cast studs and nuts. 

percent, lead 



(9) Copper 62 percent, zinc 30 percent, lead 3 percent, iron 
2 percent, with 3 percent of nickel or tin, or nickel and 
tin. This is the Navy Department composition B-c for 
commercial brass. 

This alloy is of value for— 
Name and number plates. 
Cases for instruments. 
Oil cups. 
Distribution boxes. 
Protection of joiner work. 

MANGANESE BRONZE 

Manganese bronze is in reality a brass. It was invented 
by Mr. P. M. Parsons whose compositions are extensively 
used in this country as well as in England. Manganese is a 
deoxidizing agent and its use increases the strength, ductility 
and homogeneousness of the alloy, which is remarkably hard, 
tough and elastic. 

(10) 

(11) 

Copper 53 percent to 62 percent, zinc 45 percent to 36 
percent, tin 2 percent. 
Copper 55 percent to 60 percent, zinc 42 percent to 38 
percent, tin 0 percent to 1.5 percent, manganese O percent 
to 3.5 percent, aluminum 0 percent to 1.5 percent, iron 

.l percent to 2 percent and lead as an impurity up to .2 
percent. This is the Navy composition Mn-c. 
The Bureau of Engineering is revising the above speci- 
fications and these revised specifications will be ready 
for issue in the near future. A maximum iron content 
of 2 percent is permitted. 
Manganese bronze is used extensively for propellers 

and other work requiring great strength and incorrodi- 
bility. The uses for which this alloy is specially 
adapted are— 

Solid propellers. 
Propeller blades. 
Rudders and rudder fittings. 
Stuffing boxes and stern bearings of wooden vessels. 
Propeller blade bolts. 

(12) 

ROLLED OR DRAWN Brass 

Mixtures for rolled or drawn brass most frequently met 
with in shipbuilding are— 

(13) Copper 80 percent to 85 percent, zinc 20 percent to 15 
percent, with allowable impurities of not over .1 per- 
cent iron and not over .5 percent lead. 

This alloy is used for the manufacture of rigid seam- 
less and lock seam voice tubing and is the Navy compo- 
sition for the latter. 

(14) Copper 70 percent, zinc 29 percent, tin 1 percent, with 
allowable impurities of not over .075 percent lead and 
.06 percent iron. This is the Navy composition A, called 
Admiralty metal. 

This alloy is of value for— 
Condenser tubes. 
Distiller tubes. 
Evaporator tubes. 
Feed water heater tubes. 
Condenser ferrules. 

(15) Copper 60 percent, zinc 40 percent. 
(16) Copper 59 percent to 62 percent, zinc 41 percent to 38 

percent, with allowable impurities of .6 percent lead and 
.2 percent iron. 

This is the Navy composition D-r for Muntz metal. 

Muntz METAL 

This alloy is named Muntz metal after its inventor, who 
discovered that extreme proportions of 50 percent copper to 
50 percent zinc, and 63 percent copper to 37 percent zinc, and 
all intermediate values, would roll and work at a red heat. 
As too much copper increased the difficulty of working the 
metal and too much zinc rendered the metal too hard when 
cold, he preferred the alloy to consist of about 60 percent 
copper and 40 percent zinc. The Bureau of Engineering of 
the Navy Department calls the cast metal of the above com- 
position Muntz metal also and designates it as D-c, the 
specification being identical to the above except that iron is 
not referred to. 

This alloy was at one time considered more durable than 
copper for ship sheathing and equally as efficient, and it 
almost entirely replaced copper for that purpose. It was 
found, however, that the corrosive action of sea water caused 
the alloy to decay. This alloy is of value for— 
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Construction plates, shapes and bars not subject to the ac- 
tion of sea water. 

Bolts and nuts and other fastenings not subject to the action 
of sea water. 

Piston rods of fresh water pumps. 
Sheathing of fresh water vessels. 
Condenser tubes, when tinned. 
Sheets for flexible voice tubing. 
Pipes, ircn pipe sizes or plumbers’ sizes. 

(17) Copper 60 percent to 70 percent, zinc 40 percent to 30° 
percent, with allowable lead not over .5 percent. 

This alloy is used for making up flexible metallic 
voice tubing, but Muntz metal will answer the purpose 
as well. 
Copper 65 percent, zinc 33 percent, lead 2 percent. 
Copper 59 percent to 68 percent, zinc 41 percent to 32 
percent, with a maximum of 1.5 percent tin and 3 per- 
cent lead and with maximum allowable iron of .2 per- 
cent. 

This is the Navy composition B-r for rolled commer- 
cial brass. It is used for— 

Oil tanks and drip pans. 
Brass oil and water piping. 
Sheet brass for liners. 
Protection of joiner work. 
Hand rails. ; 
Name and number plates. 

Copper 62 percent, zinc 37 percent, tin 1 percent. 
Copper 59 percent to 63 percent, zinc 40.5 percent to 35.5 
percent, tin .5 percent to 1.5 percent, with maximum 
allowable impurities of .2 percent lead and .06 percent 
iron. This is the Navy composition N-r for rolled naval 
brass. 

Like the cast naval brass this alloy is used where 
strength or incorrodibility or both are factors. It will 
be noted that it is practically Muntz metal with a small 
addition of tin; and this small amount of tin is found 
to protect it against the corrosive action of sea water 
referred to above. It is of value for— 

Construction plates, shapes and bars. 
Moldings and chafing bars. 
Condenser tube sheets and ferrules. 
Condenser tube supporting plates. 
Sheathing of wooden ships. 
Operating rods. 
Pump rods. 
Studs and nuts. 
Pins. 
Pipe casings for piston rods and ‘plungers. 

(18) 
(19) 

MANGANESE BRONZE 

The nature of this alloy has been explained under the 
heading of brass castings. It is also suitable for forgings. 

(22) Copper 57 percent to 60 percent, zinc 40 percent to 37 
percent, tin .5 percent to 1.5 percent, manganese not 
over .3 percent, iron not over 2.0 percent and lead 
not over .2 percent. This is the Navy composition Mn-r 
for rolled manganese bronze. 

This alloy is of special value for rods requiring great 
strength where subject to corrosion, particularly the 
corrosion of salt water. Some of its uses are— 

Valve stems. 
Operating rods. 
Propeller blade bolts. 
Air pump bolts. 
Condenser bolts. 
Stuffing box bolts and studs. 
Sheathing of wooden ships. 
Machine bolts and nuts generally. 

ToBIN BRONZE 

(23) Tobin bronze is a proprietary composition whose exact 
mixture is not published by its manufacturers. Analy- 
ses of the metal as found in engineering handbooks show 
it to be very similar in composition to (22) though with 
less iron and no manganese. It meets the requirements 
of the Navy specifications (21) for rolled naval brass, 
which allow only .06 percent iron, and probably contains 
a fraction of a percent of other metals used by the 
makers to bring about the desired results. 

This composition has great tensile and _ torsional 
strength and great resistance to the corrosive action of 
sea water. Results from its use have been consistently 
successful, and it has been found to be a most desirable 
alloy for— 

Plates and shapes of bronze yachts and other ves- 
sels where in contact with salt water. 
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Rudders and rudde? stocks. 
Condenser tube sheets. 
Condenser tube supporting plates. 
Pump valves. 
Pump rods and valve stems. 
Propeller shafts of small vessels in salt water 

service. 
Wooden ship sheathing. 
Hinge pins. 
Bolts, screws, nails and other fastenings in contact 

with salt water. 
Deck and spar fittings of yachts. 

BRONZES 

Turning our attention now to the true bronzes, we find a 
number of alloys that are of particular value for severe duty 
along various lines. With copper and tin as the principal 
elements, zinc is added to soften them and assist in making 
sound castings and lead, as with brass, is a softening element 
and improves the machining qualities. There are other 
metals sometimes introduced for special purposes which will 
be explained later. The hardness of bronze varies almost 
directly with the percent of tin in the mixture. Good alloys 
may be made which contain as much as 20 percent of tin 
but bronzes with 25 percent of tin or more are valueless to 
the shipbuilder. 

All straight bronzes should be rejected which contain sul- 
phur in an appreciable amount, more than .1 percent of 
arsenic and antimony united and more than .06 percent of 
iron. 

BRONZE CASTINGS 

Mixtures for castings most frequently met with in ship- 
building are— 

(24) Copper 88 percent, tin 10 percent, zinc 2 percent. 
(25) Copper 87 percent to 89 percent, tin 11 percent to 9 

percent, zinc 1 percent to 3 percent, with allowable im- 
purities of not over .2 percent of lead and not over .06 
percent of iron. This is the Navy formula G for gun 
metal, of which (24) is the usual shipyard version. 

This alloy is of particular value for castings where 
strength or resistance to corrosion, or both, at ordinary 
temperature are required; but it loses its strength rap- 
idly with increase of temperature above 500 degrees F. 
It is of particular value for— 

Spring and strut bearings of shafting. 
Bearing boxes of blowers. 
Distance pieces in journal boxes. 
Stern tubes or bushings. 
Shaft and rudder stock liners or sleeves. 
Propeller nut caps. 
Pump casings. 
Pump valve seats and buckets. 
Valves bodies 4 inches diameter and over except 

for superheated steam. 
Seats and disks in high pressure steam valves. 
Expansion joints. 
Pipe flanges. 
Pipe fittings. 
Gear wheels. 
Bolts and nuts. 
Pad eyes and ring bolts. 
Stuffing boxes and bushings. 

Copper 83 percent, tin 13.5 percent, zinc 3.5 percent. 
Copper 82 percent to 84 percent, tin 14.5 percent to 12.5 
percent, zinc 2.5 percent to 4.5 percent, lead 1 percent 
as a maximum with allowable iron up to .10 percent. 
This is the Navy formula H for journal bronze. 

This alloy is essentially a bearing metal and is of 
value for all such service where its tendency to brittle- 
ness, due to the high tin content, is not a drawback. Or- 
dinary uses are— 

~ Bearings. 
Journal boxes. 
Journal bushings. 
Suspension link brasses. 
Sleeves. 
Slippers. 
Guide gibs. 
Link block. gibs. 
Piston rod and valve stem neck and gland bushings 

of main engines. 
Wedges on watertight doors. 

(26) 
(27) 
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(28) Copper 87 percent, tin 7 percent, zinc 5 percent to 6 per- 
cent, lead 1 percent as a maximum, with allowable iron 
up to .06 percent. This is the Navy formula M for 
valve bronze. 

This alloy is almost a brass, rather than a bronze, 
being quite close in composition to (3). It has too 
much zinc for severe steam pressure service, but is of 
value for— 

Bodies of valves below 4 inches, for steam and 
general purposes. 

Manifolds. 
Cocks. 
Hose couplings and fittings. 
Stuffing box glands and gland bushings. — 
Castings of skylight and ventilator operating gear. 
Lug sockets and pad eyes requiring no special 

strength. 
Bitts, chocks, cleats and fairleads. 
Airports. 
Sea connections. 

(29) Copper 78 percent, tin 22 percent. 
This alloy is bell metal, for ships’ bells, and should 

be made of new Lake Superior copper, or equal, and 
new block tin. 

PHOSPHOR BRONZE 

This is a bronze alloy which has been given exceptional 
purity and excellence by skilful fluxing with phosphorus. 
Copper, tin and lead tend to form oxides readily, and phos- 
phorus, like manganese, is an excellent deoxidizer and thus 
prevents structural weakness. It is usually added in excess 
of the amount required for this purpose and when so added 
increases the value of the alloy as a bearing metal, as ex- 
plained under the heading of bearing metals. The resultant 
alloy is harder and stronger than ordinary gun metal, and 
very close grained. 

(30) Copper 89 percent, tin 10.5 percent, phosphorus .5 percent. 

This composition is of value where a very hard bear- 
ing metal is desired for such service as liners for con- 
necting rod wrist pins in Diesel engines. 

Copper 78 percent to 82 percent, tin 9 
percent, lead 9 percent to 11 percent, 
percent to .25 percent. 

This composition has been adopted by one or more of 
the large manufacturers of marine engines for heavy 
pressure and high speed bearings and those subjected to 
shock and vibration. 

Copper 85 percent to 90 percent, tin 11 percent to 6 per- 
cent, zinc 4 percent maximum, phosphorus .5 percent 
maximum, with allowable lead up to .2 percent and 
allowable iron up to .06 percent. This is the Navy com- 
position P-c, grade 1. 

Copper 85 percent to 90 percent, tin 11 percent to 6 per- 
cent, zinc 9 percent to 4 percent, phosphorus .5 percent 
maximum, with allowable lead up to 1 percent and 
iron up to .l percent. This is the Navy composition 
P-c, grade 2. 

This alloy is of special value for items which are ex- 
posed to the action of salt water and require good bear- 
ing qualities. Grade 2 should be used only where great 
strength is not required. An alloy at the high limit of 
the tin and phosphorus is much harder than one at the 
low limit. The special uses are— 

Driving nuts of hand steering gears. 
Worm gears. 
Gear wheels on steering rods. 
Cast piston rods and pump rods. 
Shaft liners and pump casings. 
Rudder pintle casings. 
Machinery bearings where journal bronze might 

prove too brittle. 
Slide valves. 
Bearing rings. 

(31) percent to ll 
phosphorus .1 

(32) 

(33) 

ROLLED OR DRAWN BRONZE 

Bronzes do not lend themselves readily to forging opera- 
tions. An alloy with as much as 5 percent tin can only be 
worked hot and with 15 percent of tin it cannot be forged 
hot or cold. It is perhaps for this reason that Tobin bronze, 
manganese bronze and other rolled brass alloys are able to 
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appropriate the name of bronze. Rolled or drawn phosphor 
bronzes containing small percentages of tin are, however, of 
great value to the shipbuilder. 

(34) Copper not less than 94 percent, tin not less than 3.5 
percent, phosphorus .05 percent to .5 percent, with allow- 
able impurities of not over .3 percent zinc, .1 percent 
iron and 2 percent lead, and with the total content of 
copper, tin and phosphorus not less than 99 percent. 
This is the Navy composition P-r. 

This alloy is of value for— 
Valve stems. 
Pump rods. 
Pump valves. 
3olts, screws, etc. 
Wire rope. 

For rods, bolts and wire the low limit of tin, and phos- 
phorus not to exceed .1 percent, are the most desirable. 

(35) Copper 94 percent, tin not less than 4.5 percent, phos- 
phorus .05 percent to .5 percent, with allowable impuri- 
ties of not over .3 percent zinc, .1 percent iron and .2 
percent lead. This is the Navy composition for spring 
wire, hard drawn or hard rolled. 

This alloy is of value for such service as— 
Slide valve packing ring springs. 
Valve springs. 

’SpEecIAL ALLOYS 

A few special alloys which do not have copper and zinc 
or copper and tin as their principal elements will be now 
considered. 

MoneL METAL 

Monel metal is a natural alloy containing 67 percent to 68 
percent nickel, 28 percent to 30 percent copper and 2 per- 
cent to 5 percent of other metals, principally iron. The 
proportions are practically the same as those of the ore as it 
comes from the only known deposit, a mine near Sudbury, in 
Ontario, Canada. The iron is in the original ore and small 
quantities of manganese, silicon and carbon are introduced 
in the process of refining. 

Monel metal is non-corrodible, tough and ductile. It has 

the appearance of steel though it is difficult to distinguish 
from pure nickel and takes and retains a nickel polish. It 
can be cast, forged, rolled, drawn, welded, brazed or 

soldered; and it is comparatively easy to machine. The 
tensile strength of the rolled metal exceeds nickel steel 
ordinary temperatures, and at a high temperature it is far 
superior to nickel steel. It is remarkably free from erosion 
or corrosion by steam or water; shows little wear when used 
for pump liners and acquires a glass like surface. It has a 
coefficient of expansion very similar to that of steel, which 
together with its resistance to the effects of heat has led to 
its use for valve stems, disks and seats in cast steel valves 
for superheated steam work. ' 

(36) The Navy formula for Monel metal, either cast or rolled, 
is nickel not less than 60 percent, copper not less than 
23 percent, iron not over 3.5 percent, manganese not 
over 3.5 percent, aluminum not over .5 percent, and 
carbon and silicon combined not over 2.0 percent. 

This alloy is of special value for— 
The highest grade of propeller blades. 
Turbine blading. 
Condenser tubes. 
Valves, valve stems, liners and piston rods of salt 

water pumps. 

Composition fittings in the refrigerating system. 
Valves and valve seats of internal combustion en- 

gines, 
Disks, seats and stems of valves handling super- 

heated steam. 
Disks and seats of boiler safety valves. 
Engine framing. 
Boat fittings. 

ALUMINUM BRONZE 

Aluminum bronze is a mixture of copper and aluminum 
with usually a small percentage of iron. It is one of the 
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strongest and most valuable bronzes yet discovered, but its 
high cost when first discovered and more recently the diffi- 
culty experienced in handling it in the foundry, when the 
cost of aluminum came down, have to date militated against 
its extensive use in the shipbuilding field. It is malleable at 
red heat. 

(37) Copper 88.5 percent to 89 percent, aluminum 10 percent, 
iron 1 percent to 1% percent. 
This alloy is very valuable for worm gears and similar 
service. 

BEARING METALS 

Turning our attention now to bearing metals we find that a 
bearing metal has to fulfill many requirements, among the 
most important of which are— 

(a) The hardest element in it must be softer than the shaft 
Or pin so as not to injure them. 

(b) The metal should be plastic to a limited degree for the 
reason that the fitting of it is only an approximation and 
also to enable it to conform to a change in alinement of 
the shaft. It should, however, be strong enough to 
carry the load without distortion. 

(c) It should show small friction. This for such duties as are 
met with on shipboard calls for a surface that will retain 
the lubrication. 

(d) It should conduct and radiate the heat of friction readily. 
(e) It should be of a nature not to weld to the shaft in case 

it becomes heated. 
f) It should wear slowly. 
g) It should be capable of uniform production and be easy 

to handle in the foundry. 

Some of the bronzes and the babbitts have the desired com- 
bination of properties. Alloys of about two-thirds tin and 
one-third zine with a little copper or antimony, called white 
brass, also make good hard bearing metals; but they are not 
extensively used on account of their difficult handling. The 
true brass is not satisfactory because it does not fulfill re- 
quirement (c) abové, and the expression “bearing brasses” 
is a.misnomer, as far as what is generally known as brass is 
concerned. A brass bearing is dry and harsh. Bronzes are 
used where their strength and hardness are necessary to 
fulfill the particular requirements of the service or to have 
sufficient life, and babbitts are used for the less severe duties. 
Bronzes can be given a wide range of hardness by increasing 
the zinc or lead. Babbitts also have a wide range of hardness 
and there are many mixtures between the limits of 90 per- 
cent tin with no lead and 90 percent lead with no tin. With 
bronzes the harder element is the major constituent, whereas 

with babbitts it is the minor constituent. Babbitts are of no 
value for such service as brasses, gibs, etc., but should only 
be used when poured and hammered into suitable recesses in 
the bearing boxes provided for this metal. 

The surface of a bronze bearing consists of a hard copper- 
tin background with softer crystals formed by other elements 
in composition with the copper or tin, or softer globules of the 
other elements. These soft crystals or globules wear more 
rapidly than the background, thus producing small reservoirs 
which retain the oil. A small amount of phosphorus in excess 
of that required as a deoxidizer furnishes an additional hard 
constituent, which is one of the factors in the value of phos- 
phor bronze as a bearing metal. A small amount of lead 
imparts plasticity to a bearing bronze and also furnishes 
additional oil reservoirs. 

The surface of a tin base babbitt bearing consists of a 
relatively soft tin background with harder tin-antimony, 
copper-tin or copper-antimony crystals in it. The background 
in this case wears first, forming reservoirs which retain the 
oil. With the lead base babbitts the background is lead or 
a mixture of lead and tin and the harder crystals are the 
tin-antimony compound. 

This ability to provide oil reservoirs is not a property of 
the brass alloys, and is the reason for their not being good 
bearing metals, as previously mentioned. 
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The Brinell hardness test is of value for determining the 
properties of a bearing metal, particularly when its general 
composition is known; and machines for making such tests 
are readily obtainable. 
surface of the metal by a hard steel ball of fixed diameter, 
under a fixed pressure, for a fixed period of time. The hard- 
ness figure is the quotient of the pressure applied on the ball 
divided by the surface of the indentation. This surface can 
be readily determined from the depth or diameter of the im- 
pression, preferably the former. Hardness figures usually 
met with are for the metal at 70 degrees F. 

BEARING BRONZES 

These bronzes as most frequently used in shipbuilding 
have been already presented and their value as bearing 
metals touched upon. To group them together as bearing 
metals they are— 

(27) 

(32) 

Journal bronze-copper 82 to 84 percent, tin 14.5 to 12.5 
percent, zinc 2.5 to 4% percent, lead up to 1 percent. 
Phosphorus bronze-copper 85 to 90 percent, tin 11 to 6 
percent, zinc 4 percent, phosphorus up to .5 percent 
and lead up to .2 percent. 

The first mentioned alloy takes in the general run of ma- 
chinery bearings while the second is of particular value 
where the bearing is of the nature of a nut on a screw, or 
one gear wheel against another, or shaft bearings in salt 
water; as may be noted from the lists of service previously 
given. 

WHITE BRASSES 

These alloys, which have been already referred to, are used 

in recessed bearings in place of babbitt metal where it is im- 
portant that the bearing shall have a long life under condi- 
tions of severe service. The usual composition met with in 
shipbuilding fall within the range of tin 60 percent to 65 
percent, zinc 33 percent to 28 percent, copper 3 percent to 6 
percent with a small amount of lead. 

(38) Parsons No. 2 This is a proprietary alloy of the above 
nature with possibly a slightly higher tin content and 
possibly a small amount of antimony in place of a part 
of the copper. It has been used by the writer with very 
good results for the main bearings and connecting rod 
bottom ends of reciprocating propelling engines, and 
thrust shoes. 

Tin Base BABBITT 

(39) 
(40) 

Tin 84 percent, antimony 9 percent, copper 7 percent. 

Tin 83% percent, antimony 8% percent, copper 8% 
percent. 

These are about the hardest babbitts in commercial 
use, the first mentioned having been adopted by the So- 
ciety of Automobile Engineers and also used in the Lib- 
erty motor, and the second adopted by a manufacturer 
of large heavy oil internal combustion engines. 
Tin 80 percent to 83.5 percent, antimony 11 percent to 
15 percent, copper 5 percent to 5.5 percent. 

This is the Navy composition W, grade B, adopted 
for all bearings of internal combustion engines. 
Tin 79 percent, antimony 13 percent, copper 334 percent, 
lead 414 percent. 

This is the composition adopted by one of the large 
manufacturers of Diesel engines in this country for use 
in all babbitted bearings of these engines. 
Tin 91 percent, antimony 4.5 percent, copper 4.5 percent 
with allowable lead not over .2 percent. 

This composition has been adopted by the Interna- 
tional Aircraft Standards Board. Its hardness is about 
83 percent of that of composition (40). 
Tin 88 percent to 89.5 percent, antimony 7 percent to 8 
percent, copper 3 percent to 4.5 percent. This is the 
Navy composition W, grade A, and makes a good hard 
metal for general use. : 
Tin 89 3 percent, antimony 3.6 percent, copper 7.1 percent. 
This is understood to be the composition adopted by 
Isaac Babbitt, the inventor of the recessed bearing into 
which bearing metal is poured. 

All of these babbitts should have not over .08 percent 

(41) 

(42) 

(43) 

(44) 

(45) 
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The test consists of indenting the 
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iron, not over .10 percent arsenic, and no zine or 
aluminum. 

Tin base babbitt should be used for the great majority of 
recessed bearings on shipboard. The exceptions are the few 
cases where change of alinement or low pressure or inter- 
mittent service renders the lead base babbitt suitable. The 
tin base babbitt is very fluid when molten and desirable 
from this point of view as well as on account of greater 
hardness and longer life. 

Leap BAsE BABBITT 

(46) Lead 75 percent, antimony 15 percent, tin 10 percent. 
This is about the hardest lead base babbitt in com- 

mercial use. It has about 24 the hardness of the hard- 
est tin base babbitt. 
Lead 80 percent, antimony 15 percent, tin 5 percent. 

This composition with slight variations is marketed 
with successful results by some of ‘the concerns which 
make a specialty of lead base bearing metals. 
Lead 87 percent, antimony 13 percent. 

This is a bearing metal adopted by one of our large 
railway systems, which claims that the addition of much 
more antimony will tend to make the metal brittle. It 
is one of the softest in commercial use. 
Lead 76 percent to 80 percent, antimony 18 percent to 13 
percent, tin 5 percent to 6 percent, copper 1 percent. 

This is the composition adopted by the Emergency 
Fleet Corporation for this type of bearing metal. 
Lead base babbitts should contain not over .2 percent 

arsenic and no iron. 
_ Lead base babbitt when properly poured is satisfactory 
tor— 

Line shaft bearings. 
Rudder stock bearings 
Miscellaneous bearings for high speed light duty 

work. 
Miscellaneous bearings that are subject to little use. 

(47) 

(48) 

(49) 

SOLDERS 

Solders are of two kinds, hard and soft. They are made 
of metals that have an affinity for and melt at a consider- 
ably lower temperature than the metals to be united. 

The hard solder used for brazing copper pipes is usually 
a brass composed of about equal amounts of copper and 
BONG, WG>° 

(50) Copper 50 percent, zinc 50 percent. 

Soft solder is usually a mixture of tin and lead, ranging 
from 50 percent to 33 percent tin and 50 percent to 67 
percent lead, the best quality having the highest tin content. 
The addition of a small amount of antimony lowers the com- 
plete liquidation point, but antimony should not be used when 
galvanized iron or zinc are to be soldered. During the war, 
in order to conserve tin, consideration was given to the possi- 
bilities in the use of cadmium; and a composition consisting 

of 80 percent lead, 10 percent cadmium and 10 percent 
tin showed particular promise. 

(51) Tin 45 percent, lead 55 percent, with allowable impurities 
of not over .12 percent antimony, .08 percent copper and 
.10 percent of other materials. 

For hard soldering with an iron this solder will an- 
swer for all purposes. 
Tin 37.5 percent, lead 62.5 percent with allowable im- 
purities as above. 

This is a good wiping solder on account of the pro- 
portions of solid and fluid metal in the temperature range 
of about 110 degrees F. between the point where melting 
begins and where the solder is completely liquefied. 

(32) 

SUMMARY 

In order to illustrate more clearly the uses of the brasses, 
bronzes and bearing metals which we have been considering, 
the writer will now present them in order in which ship 
specifications are usually written, pointing out the alloy 
called for by good merchant practice for the particular serv- 
ice. Although the alloys thus pointed out.are those most gen- 
erally met with, it should be understood that there are in 
most cases other alloys of somewhat different composition 
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which will meet the demands of the service. Alloys which rite Bat at Formula 
5 a I 0. 

depart materially from general practice should, however, be 14€ Davit Steps and Guides......... @ast naval! brass........ 8 

very carefully investigated unless they have been thoroughly 15€ ManbolesandyScutilesys(Secyalso 
tried out or are required by the owner of the vessel. It Rings. oe and gratings...... Screw brass............ 6 
should also be understood that in many cases, wrought or vee Losing pre a0000 = 6d000000000 Gun metal er naval brass 25 or 21 

5 5 ; o S 

cast steel, semi-steel or malleable iron are used for the See a ale tence occ 
services mentioned, and sometimes preferably so used. WE, Wixcig, Wenis, Salgpers andl 

The designating numbers are those opposite the formule Deck Binal TiN GARAG. oo ccc Cast naval brass........ 8 
Ss 7lously oi ’ trainers! \sycic sry eis anny. GCastenavalebrasseemeninere 8 

GIS) ]OMKEN AOL ly Ben ELIAS valves systevstene stotere etelay savers ees Navalabrasseereereine 8 
ISIN MORE CES 0000000000000 astunavalabrasseeencere 8 

: A : H g PES tae erase HEN ANKE Sogqg00G000 
Table of Suitable Brasses, Bronzes and Bearing Metals for Ship Boltss: NMA ee Ruled Gi ee OR 

Specification Drain plugs in bottom.......... 'S ChE WANEDIASS en eine 6 
18C_ =Airports and Fixed Lights—- 

j ee Formula Frame, rim for glass, ring nuts. Valve bronze........... 28 
Items Compcsition No. Boltst %:;sccccchmeeete cence one (Gem “MAA, oooGD0000c00 25 

1A Hull Fastenings— 19C  Ventilators— 
Fastenings of bronze vessels where ae ans and pinch screws.... Screw brass........ 6 

exposed to salt water or weather Tobin bronze .......... 23 Vent operating gear (See 8B) a. 
Where not exposed to the above... Muntz metal........... 16 : Fas 5 

ON Sere PAl itisne 20C Rail and Awning Stanchions, 
s ek tc.— 

Plates and shapes of bronze ves- Stmchione Cast n : 1 : Sta ONS eieys siete CREO RCE aVale brass mer raet 8 
sels where exposed to salt water aelhy % ae Stanchicn and ridge pole heads 

Fin, ee SSoog0o9ed0 0000000900 Tobin Beene Veheselsietesescks 33 and: “feet! i>; seater ore Cast naval brass........ 8 
I = Be: aoe 90,0000 Gain oa : OED | WECHYAS0.00000000¢ Spreadenmisocketsseneeennreeinn CAS: MANET IDES. 56060000 8 
nterior plates an SEES © a StanchionwaclampseerErneeneeieer Castenavalebrassmeeeeeer 8 

a eee vessels. ...-.+-.+-++--5 Muntz metal..,..-.---. 6 eile ‘aud! TOaScn eRe een ne Relled commercial brass. 19 
- Sheathing— i ?ittings cn wooden rails........ Cast naval brass........ 3 

Sheathing of wooden vessels in IOVS EeNCL FUEL S05000000000000000 Rolled naval brass...... me 
GENIE WEE o00og000000009 0c .. Rolled manganese bronze 22 21C_ Skylight Fittings— 

Sheathing of wooden vessels in (See 8B) cen 
Bia WES oococco00anuLs0aL IMuntzaemetaleee eee 16 22C Mis ll Hull Fitti cE alias EY] 

4A Rudder— i iakYS fells Gadae cae GAGE Cast naval bra 
IReexakalese FEES oo000000000000000 LOMA WRIVOs000000090 23 Deck plates and caps... es  iScees rhe FESS eiesttes 8 
Rudder stocks a posts... aie Mobinwsbronzeneneneeee 23 Deck stuffing boxes eel apse. ie Bucs Bese e 

ast rudders and arms and pin- ZI t = 
tles of wooden rudders........ Cast manganese bronze. . 12 Deck stuffing box glands........ Screw brass 6 

Casings on steel pintles........ Fhosphor bronze........ 33 23D Joiner Work— : 
Bearings of composition cased pin- pies ods Ol: etc., in way cf rane hs 

of (CADRES, SI I AY YOR NI i s Bbitbie ee standar COMPPADBcocoocs0c000 Ihre sAEEN, 65 oa000000 16 
otlss icy tudder stoos on Ho lies WeNDES hs Frotection on doors, stlls or stairs. Commercial brass ...... 9 or 19 
WOOGER PNDSo0000000099000000 Castinavalebrassaeeeneee 8 Fittings on rails, grab rails, etc. Cast naval brass....... 

Sleeve on rudder stock.......... Gea weal. oaacoacn0000 25 Hinges 9500000 ,9990090900500000 Hardware brass........ 4 
Rudder bearer ring............. Phosphor bronze....... 33 ee es ise ee o090909 eo gee oe bronze totes 23 
Rudder bearer bearing meial with plat nooks Fandywidesopen| Nooks hlardwaresybrasstet erly. 4 
aera dia oe) TEE (yA REINER d sole c 49 Cast hardware generally........ Hardware brass:.....:. 4 

te 24E Name Plates, etc.— Rudder bearer bushing for steel ee ae ag Sip andl Gane eee Cc FeAl fh Ove 
GOS ooocccag009000000000000 Phosphor bronze........ s engine name Plates.... Commercial brass...... or 19 

Rudder stuffing box bushing..... Valve bronze nner 28 Letters for name and hailing port. Cast naval brass....... 8 
Rudder stuffing box gland....... Walve bronze... .. 2. 28 25F Cables, Lines and Rigging— 
Bearer and stuffing box bolts or ; ROPeS a eet oe eae Phosphor bronze....... 34 

Studs: 12) soe leita sietetsteuscerst Ne Aye [NOMEDG oc 0000000 23 Cable shackle pin keepers...... Rolled naval brass..... Z1 

5B Bulwarks— 26F Blocks— 
Castings in way of portable bul- Bushings for sheaves........... Fhesphor bronze........ 33 

~ ae etc. a: 0 i ae ae e eee CAStENAVAlmD LASS atelier 8 27F Ship's ie— an 

Steel Doors, Ports an atches ime oleh Meee ornooS ood eMOnOUDO ellimetalinsyeeereetcre 29 
Cpemines SonboneaoounObO R00 000 Cost naval brasseeeerrr BS Cepyrse aiaal PMs soc0000c0000000 Guniemictal seen een 25 

INES) vac ee eee SN? FAG go0c00000000 2 2 . < 

Boltsvandenutseeceeer ee cee Manganese bronze...... 12 or 22 BBP ee ee ea aeaR@eres ae 
IEE RGIES 9 90000n00000000000000000 Hardware brass........ i 2 3 

Bushings for handle bolts....... Gun metal or naval brass 25 or 21 a (See 20€ and 23D) 
Hinge pins and tumble bolt pins. Tobin bronze.......... 23 29G Hull Machinery— f 
Operating rods...........0-00 05 Rolled naval brass.....- 21 Piston rods and valve stems.... Tobin bronze.......... 23 

Operating rod gear wheels, wcrms Crosshead and crank pin brasses. Journal bronze......... 27 

OP FNUESo 6 00000000000000000000 Phosphor bronze....... 32 SSeS boxes oH necksbush ngs.. Cee metaleeeeeeerreetinn 25 
DOSS Patra tele elersletetelsictottelorerers Gastinavalubrasserei rer 8 sands or glan ushings...... alvembronzenneeeenn 28 
Doe WGIFESs o590000000000000006 Journal bronze........- 27 Gland studs................... Rolled naval brass 21 
Togele DINS Sj stshee wee Rolled naval brass..... 21 SUNS G000000000000000000000 Journal bronze..... 6 00 27 
Rubber packing retainer......... Rolled commercial brass. 19 Slide valves 5 Phosphor bronze 32 

IE AGINONS COWES o00000000000000 Screwimbrasseeeieciert 6 Worm gears. . Phosphcr bronze 32 
Widew open and ajar hooks or Babbitted bearings Lead base babbitt....... 49 

TABONES. 9000000000000000000000 Hardware brass........ 4 30G Steering Gear— 

Air vent valve castings.......... Coin WEAN, so0000000000 25 (Engine same as 29G) (See also 

Air vent valve forgings.......... Rolled naval brass...... 21 > EWN) 

leleenel YYANAIBo000000000000000000 BEES goooc0cbo00nd000 2 Steeninegestands see eee er Peer Ene Cast commercial brass.. 9 

AR Telaiwhes wan WWenen Concie— i ; Berean pilot house........ Renan eeness bronze Be 

PAG GHESc000u0000d0000000000000 Hera FASE Go oo0d000000 25  j evel SEATS... . seers e see esses phoer bronze........ 
Reese 9000000000000000000000 Gia TWEE so05900000000 25 Rod stuffing boxes and glands... Screw brass............ 6 
Geraayelbin NEMS oco0d00000000000 Cast naval brass........ 8 Universal joints.............--- Phosphor bronze........ 32 
PUSAN REVAON@DS. sooo ocdc00000 Gast naval brass......-.- g Sheaves or sheave bushings..... Phosphor bronze........ 33 
Portable stanchion scckets....... - Cast naval brass........ 8 Screw gear operating nuts...... Phosphor bronze........ 32 
ee Lich aN Babbitted bearings.............. Lead base babbitt...... 49 

8B \ entilation: Ap eee ccess “DINGS FINSsG0dG0G00000500000000 Phosphor bronze....... 34 

Frames of lights in steel shutters. Walve bronze.......... 28 31G_ Fire Main and Deck Wash 
Pins of shutter hinges.......... Rolled naval brass..... 21 System— 
Toggle pins.............++-+0s- - Rolled naval brass..... 21 Hose connection and cap........ WANTS IWR oo 0G 000000 28 
Split pins and safety chains...... Rolled commercial brass. 19 32G Water Ballast and Bilge System— 
Nosings and wearing strips...... NEIL 1AESo 09000000000 8 or 21 Strainer plates.............000- Cast naval brass....... 8 
Operating TOASEE EEL eeeiecry: Rolled naval brass..... 21 330) Ghittaay anil Detiece Graicne— 

Operating rod hangers and roll- Aleem bronee 28 IyevAael THEBINESs 60 b0000000000000 Brazing metal........-.. 1 
Ones tine Taal pases Sele MERCias. Den irene Ge nana peneued IARI o000000g000'0000 2 Ge Bice Pe iecieravees 9 

D CeISF WEN 0000009000000000 ast naval brass....... 
Gseo  opooonaagococ09000900000 Phosphor bronze 33 Flapper valves and clappers.. Cast naval brass....... i} 
IHS NEES 9.00000000006000000 Valve bronze.... 0 28 pines AVR Ae eo 16 

on Ren cae Fittings seahe USA ss BEES oonp090000000000 2 ANS cooonnddoc90b0g00000000 Admiralty metal........ 14 
ast an oO ot — 

leeardee PHNEBo ob oc bonaG0g000G00 Phosphor bronze....... 33 34G ecg ODS eylnden Gan sacl 25 

Pins for goosenecks, crow’s nest, A g AUEE CYMPENES 0 9.0 0c eS GUNG aor eo rake 

hinges, etc........-.-..+----- Tobin bronze.......... 23 35G Steam Heating and Steam Ser- 
: 1s ; vice— 

10B Pipe Casings— Rolled naval brass..... 2M REVbENO?  HESTAESs goo 0000000000 Commercial brass....... 9 or 19 
11B Moldings and Chafing Bar...... Rolled naval brass..... al Stuffing boxes and glands...... Screw brass.........--- 6 

12C_ Bitts, Chocks, Cleats, Fairleads— Radiator shields................ Rolled commercial brass. 19 

When all of composition........ Walve bronze... .).....- 28 IBIAS_—-9.000000000000009000000000 Wherry sm o500000000 16 

Brass caps for wooden bitts. Valve bronze.......... 28 B6G Refrigerating Machinery— 

Babbitt for chocks, bitt heads : (See similar items of main ma- 
and thumb cleats............. Lead base babbitt...... 49 chinery where compcsitions are ; 

13C Eye bolts and ring bolts*......... Gunvemetalemrrriinretirt 25 called for) Ef BOMe pe abe see ier | 

a a 
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37G 

38H 

39H 

40H 

41H 

420 

43H 

44H 

‘Composition 

Items 
Interior Communication— 
IHG TONES wHAE do0c00000000 
Flexible voice tubing........... 
Pulleys for telegraph chain...... 
Melecraphaachalannnerreieiiiiene 

Main Engine—Reciprocating— 
Piston ring tongue piece........ 
Piston ring tongue piece pins.... 
Tap bolts in cylinders and valve 

chests) for liners, etcse sss. ceee 
Screws for false face on slide 

WalWesbitasvenscist-elsicintsicisteicrsyesisus 
Slide valve packing ring connec- 

HON PMIACAS60o090000000000000 3 
Slide valve packing ring springs. 
Sockets and caps for above.... 
Piston rod and valve stem neck 

Gl edesaal [EGMENES, ooo0000000 
Studsmandientits ery 
SiG IASI 000000000000 
SSD MEWSs0000000000c0060 

stem box distance pieces.. 
stem box shims.......... 
stem guide boxes and yoke 

pushin esmerriciic cere h wei 
Connecting rod top and bottom 

end box and cap when not bab- 
IDwi@Gl go a0000000090000¢000000 

Distance pieces at both ends.... 
Sint ae loin GAESoqoocc000000 
Crossheadi@aslippersheerecieeiee 
Crosshead slipper liners........ 
Eccentric strap bearing......... 
Eccentric strap distance pieces. 
Hecentric strap) shims.......... 
Eccentric rod brasses........... 
Eccentric rod distance pieces... 
HecentrickerodesshituSharerere ier 
inkeblockict DSaemeeiee iii 
Dacmplinkw braSsesmerrcternerrs 
Drag link box distance pieces... 
Dyer Ibealke yore PVG. coccoona000 
Valve stem guide brasses........ 
INIebEa, | XEERATINES)o co cco nD0D000000 
Bearing metal for main bearings 

ain bearing distance pieces. 
Main bearing shims............ 
Thrust bearings Serv: 
INES ANGE o'5 c'00 cold 0lb0 000000 a 
MERE TOG! TES ooo ooOC DODD 0OK 
Wares lems ooccoon00n 0000000 
Were: Edesel GueCKoog0900000000 
Pipe connections for thrust cir- 
Culatincumwatelteneeriiiin icin ics 

Drain plugs for thrust shoes.... 

Reversing Engine— 
Piston rod and valve stem gland 
Bend usck bushings BdoueuD Oa G06 

Crossncnel inbionn cuoedde Oo6e doo 6 
GRE IMEI WAES. ooo000000000 506% 
Drag rod bushings oo. crdOs Geno 
Shaft Dearing Smeryvact tice ete 
Link block of valve Peary 

parts of handling 
gear, latch lever, hand wheel, 
clamp, 

Turning Engine— 
Walve stem ‘sleeve.............. 
Piston rod and valve stem gland 

andiineck |bushings... 7.5.5)... 
Connecting rod brasses when not 

babbitted 

Slipper babbitt metal........... 
Crosshead brasses.............. 
WEETMHO OCH. o00690000000000 3 
Eccentric strap bearing......... 
Guide bracket bushings......... 
Bedplate bearings............... 
Valve gear link block.......... 
Worm shaft washers........... 
Bearing box di 

amilhy. cooopuomeouos bbopmmacod 
Bearing box shims generally.... 
Hand wheel and clamp of hand 
levermlockamprrtieeniiio ee 

Attached Pump Connections— 
Rocker shaft peating bushings. 
Pump link boxes. 6 
Crossing! IWerxS85500000000000000 
Guide bracket bushings......... 
Bearing box distance pieces gen- 

Grallk) -socanewonGaoat eee 
Bearing box shims generally... 

Throttle Valve— 
(See also 67S and 68S) 
Ine? Wallis 0000gnn00000 0000 
patiently valve gland and neck 

bushing serie tackieecties acces 
Hand wheel and clamp of hand 

lever lndieodnooodous a0 

ONES Doo0do000 
Blades 

Diesel Engine— 
Connecting rod wrist pin liners. 
Walves and valve seats......... 
Bearing metal 

MARINE ENGINEERING 

Compesition 

Brass 
Muntz 
Cast commercial brass.. 
Relled commercial brass. 

Guntemetalenmenerrcerrit 

MobinwebLOnZ eherrrerr iets 

GuneemetalBerrererreeeieort 
Phosphor bronze........ 
Gwa MAM, 540000000000 

Jiournnalebronzemncrrrrt 
Rolled manganese bronze. 
Jjousaeall IOVS. ob 000000 
(Gunwsmetal aeeerrreenricr 
(Gunwemctal Neer e ner 
Rclled commercial brass. 

Journal bronzemeacrrrraer 

Fhosphor bronze........ 
Wihitem pb rasspererreicntrieek 
Gera ASA, coo cocn0000 
Rolled commercial brass. 
Tin base babbitt........ 
Cast naval brass....... 
‘inwbeasembabbitverreemner 
Gun metal 
Rolled commercial brass. 
Journal bronze......... 
Gtin¥emetaleerereniereer 
Rolled commercial brass. 
Journal bronze 
Journal bronze.. 50 
Gera well, coocccoga000 
Rolled commercial brass. 
Journal Mbronzemnrerch yt 
Phosphor bronze........ 
WWE TEES5 oco0gc00000 
Ger WAAL, acooccosocnno 
Rolled commercial brass. 
sin basembabbituermmerreck 
WES WKABSe 0000000000 
Manganese bronze...... 
Walle WHORE. oc 00000000 
Rolled manganese bronze 

Syereaiy DAES. cocc00g0000 
Sereny IAGSo0c00b000000 

Gen mel, coococcc0000 
GQ AAS oo o000000660 
Rolled naval brass...... 
lournalibrenzeretrerrr ier 
Gita MEM, oo co 00000000 
Journal bronze......... 
lournnalesbronzenerrrriir 
sing basembabbituerrrriel 
ouchalmbronzenererenirs 

Goin WAGED, cocc00000000 

WalvelmbronZenererirreiil: 

Phosphor bronze........ 
Tin base babbitt........ 
Lead base babbitt...... 
lournal bronzer 
Gungimetaleereecrrereet 
Journal bronze......... 
Journal bronze......... 
Lead base babbitt....... 
Journal bronze......... 
Journal bronze......... 

(Ginpemetaleerrmerrerrtacl 
Rolled commercial brass. 

Journal bronze......... 
Journal bronze......... 
Journal bronze........- 
Journal bronze......... 

(Gunwemeta leer printers 
Rolled commercial brass. 

Gra sale oova00000000 

Gun metal.. 

Monel metal..... 
Monel metal........... 
Tin base babbitt..... 

Phosphor bronze........ 
Monel metal............ 
Tin base babbitt........ 

Formula 
No. 

bo 

45H 

46H 

471 

48H 

49H 

50H 

517 

53K 

54K 

55K 

56K 

57L 

58L 

59L 

Items 
Line Shafting— 
Bearings 
Bulkhead 

DUusShin gy ays eter chetons) voters eveeeistions 
Bulkhead stuffing 

EAeEaGl [EAMES oo 0090000000000 

Propeller Shaft— 
Shaft of salt water launches.... 
Liner or sleeve on steel shaft... 
Sires lNEEVSENEBo o000000000000000 

Stern Tube and Fittings— 
Stern tube or after bushing.... 
Forward neck bushing.......... 
Gland or gland bushing........ 
Belts to fasten gland halves.... 
Gamal SiREG.oc5000000000000000 
Bolts cr studs fastening aft bush- 

ing to tube or tube to hull.. 
Retaining strips for lignum vite. 
Retaining ring for ends of lignum 

WED Sondoododvocouonsudn0DOd 
Retaining ring studs............ 
SHS HEINE GW coo0 g00e nO 0CKNO 

Propeller Shaft Stuffing Boxes cf 
Small Wooden Vessels— 

Combined bearer and stuffing box 
when not babbitted........... 

Wihentsbabbittedeiprmtrreriierrarcirs 
Bearing metal 
Boelts/and lag) ScrewS- eee ss tel 

stuffing 

Stern Bearings of Small Wooden 
Vessels (See 48H) 

Propellers— 
Solbicl jrrropelStSs oboodgovsccnveda 
Ieaes ayarel lh. oaanaoovac0000 
Propeller nut and lock screw.... 
IBTopelller MEE E2Nc00000000000000 
Propeller nut cap bolts or studs.. 
Propeller nut wrench eye bolts.. 

Main and Auxiliary Condenser— 
mubepsheets tapestries 
Tube supporting plates.......... 
ADU os onasodasodd agar oo Adee 
Tube ferrules... 
Stave rod Shee wus rset ier 
Bolts and studs in salt water 

Spaceswityenion env cetriociteeh 
Bolts. and studs not subject to 

SENS WARE 6 00.00,000000000000000 

Attached Air Pumps— 
IP eraaey JOR. con G0000000000000 
Piston 
Fiston 
Piston 

HOG! TEE cnocoanode 
rod guide brasses.. 00 

Glandibushincemener eee tiie 
@hevevel GUC > 65 opd0000000b000000 
iBucketuerolloweqareeerrierni niin 
Bucket key pieces.............. 
IDK? EINES s cond cnc 0e00d0000 
Delivery valve seats.........:... 
Delivery valve guards. 
Snifting valve. 3...... soc 
Snifting VWEING_SEEIEo oooea00000000 
Bolts and studs in pump........ 
Bx<tertia ieen UCShereite nen eiiicr nies 
Simmuraer MRCS. coo 000000000600 

Attached Feed and Bilge Pumps— 
eine rien erate aye eemyaniecinenloe eiose 
(CAG? [NETS Goncodhoddedesuson 
IDO MIMAGSE sodododouasac00009 
Gland and neck bushings........ 
Clanditstud See eeeenenenrn rns 
Bottom plug in plunger 
Valve and valve guards.. . 
Walveseatsracanat sentir cece 
Valve 
Wale SOBINESs coco ca005000K0000 
Valve spring guides, bushings, 

spindle nuts, cap nuts and ring 
TES caoccc0s000dg0 0000 N000000 

Independent Plunger Pumps— 
(In general as stated for the at- 

tached pumps) 
Piston in water cylinder........ 
IEGHON sHMMLONIEPo.0600000c00400000 
Bistonerodepnciversetertrncclcteeree ate 
Piston 
Liner in air or water cylinder... 
Follower studs and nuts....... 3 
SDLINSSwEP iii ict 

went tea Pumps— 
Impeller 
Wearing 
Shatemerryecite cre ciple ci oelaeae 
Sleevel ‘on (steel! shaft. 255.0205 -0 
IBronzemibeatin essere rere rictie 
Babbitted bearings FOOD UCC UGH OOD 
Glandiformbushinesenreriee nee 9 
IBoltsmandmnutssemeetoriee eee 

Rotating Plunger Pumps— 
Body or liner and plungers...... 
Salter cevtee tarot hecrstade eris 
Bearin esmolol 

Evaporator— 
Tubes 

Tubes 

Header 

Composition 

Lead base babbitt...... 

MODinwbLONZe eR rte 
(Gungimetaleerenieernien 
Gan mA, osoono000000 

Gun 
Gein BAAS od c0G0G00000 

Rolled manganese bronze 
Rolled naval brass...... 

Mobinwabronzeseernen its 
NeRell IFAS. coccoo0nd06 

IMCSo 5a9000 
DTLONZerR err 

metalMarrreecente 

Cast naval 
Tobin 
Gun 

Guneimetaleeeerierrenione 
Cast manganese bronze. 
Tin base babbitt.+...... 
Cast manganese bronze 

or Tobin bronze...., 

Cast 
Cast 
Cast 
Gun 
Tobin 
Gun 

bronze. 
bronze. 
bronze. 

manganese 
manganese 
manganese 
meta 

Rolled naval brass...... 
Rolled naval brass...... 
Admiralty metal........ 
Rolled naval brass...... 
Rolled naval brass...... 

AOA 1 ROMEVADS Go coDG 000 

IMGerNrZ eK, oo ood0d008 

Gunwimetaleeermeernerice 
Gun metal or naval brass 
Gunwemetaleemrercerreoir 
JOC REN IMFO 500000000 
WENNTE 193X056 000000000 
MOA  SOHVASS G00q00000 
(Guntem taller 
Gera waCialooooscc0ca000 
Phosphor 
Cia MAE GoooaodoD009 
Gein MAA socoosca0c00 

WIEN, 6 o00anc0 0000 
mall, caoo0000b000 

Tole, |B¥EOKVADG 050000000 
Rolled naval brass...... 
Cag? menell mASSson0c00 

GEA MEAs oo cc00000000 
Geen SMES oo o000000000 
Rolled naval brass..... 
Gun metal 
Rolled naval brass...... 
Ciera WAN 60000000000 
{Gin TASB coaovsecd000 
Gorm wa, ooocn0000000 
ANohoyin  poyXOVWASa oca000000 
Phosphor bronze....... 

(Gunwemetal aceite: 

Gera WAV. oo0daocg0000 
GoM BAKA, 600000000000 
Alysia lsROWVAS. csocgo00000 
Navalabrasseemenerieriin 
(Gunwemetal errr 
Ab IVA oa dc000000 
Ehosphor bronze........ 

Cia TSE. oaodc0e0a000 
Journal bronze......... 
Tobin 

babbitterrmrern Tin base 
Gun metal 

(Gunemetalermerreierractrr 
ANCHE [RVD G 600000000 
Journal bronze......... 

Admiralty metal........ 

Admiralty metal........ 

IBrazingemectalcrretiekeicn 
Admiralty metal........ 

531 

Formula 
No. 

ine) ov 

DWWHODDNONNHDO DO mB oor COONTULH OF 

(or) ofM NNNYND mw 

49 

25 

i) o 

ROhw dh nmnw 

Prana 

[OPNS) 010% 00 

DDD RRe Wn U1 DY LO 

bd = 



Formula 
Items Compcsition No. 

60L Lubricating Oil Coolers— 
INES WES. oo c600000000000n 0006 Rolled commercial brass. 19 
Bafhesplatessinsseeeee een Relled commercial brass. 19 

61M Blcower— 
Bearings: atic h der hiinececree en Gunvimetaleeeeeneieer 25 

62N Tanks, etc.— 
NEWES oaoonovoucooda0bbcabounc Relled commercial bzass. 19 
Eling €smeery reer Hardware. brass....:... 4 
Dripspansmaceer ree een te Rolled commercial brass. 19 
Runnels@aajee eee eee Rolled commercial brass. 19 
Bunnelinozzlesmanneeeiertrint Cast commercial brass. . 9 

63P Boiler Fittings— 
Satetyaivalvemdiskmmereciitrn tiie Monellimetalerrmermerrinr 36 
Safety valve, valve seat......... Moneliemetal perenne 36 
Safety valve, valve seat bushing.. Gun metal..:.......... 25 
Safety valve spring case bushingeaGunwimetaleepreenenrn ne 25 
Safety Paine adjusting ring..... Gunwimetalleer rere 25 
Safety valve compressicn screws 

Exel Mithi, econo anonupetoude aud (Cia WAS coco oo00000 25 
Safety valve bushings in lifting 

Acre Bam he sid OOD Ota Dom On Gunwimetaleericmereereer re 25 
@Gheclkaevalv.cmbodyerernereiinrererte alvembronzene eee 28 
Checkmivalv.cladisktererrercrerricte Walvembronzensnncnn nin: 28 
Water gage columns:...-......- SORA MAES o couodoooo00 6 
Gagexcocks fay fieirss Shetehocieiake WANS WROVASS occ g00000 28 
INEGI FRETS Goa500500000000000 Gunwemetaleeeneeeeerennn 25 
SalinometeriecOCksmrrerriiicteierieiers WAKES WHA cooop00000 28 

64R Miscellaneous Ccnnections and 
Fittings— 

Expansion joint castings........ Cia WEA. sooo00000000 25 
Expansion joint forgings........ Rolled naval brass...... 21 
Cylinder relief valve and seat.. Gun metal............. 25 
Cylinder relief valve cover nuts.. Walviembronzenenrenenn ier 28 
IbsehEOP CEOs csocaacod0000000 Guntimetal eae 25 
Dyan COAKGsosaccd0ccnd04000000 Giantimetal Rereeeeeiee 25 
POY GEPWOMMS clo oo adouo0 0000000 SOR AGEs coco n000000 6 
Wiper for crcsshead guides..... Rolled commerce al brass 19 
Sheet metal oil boxes........... Rolled commerc’al brass 19 
Screw fitted oil cups..........-.. Sorry WeEESsoccoc000000 6 
Other cast oil or grease boxes or 

CUDS Weare eleieiem clctelveierucrerebeiereds Cast commercial brass... 9 
@ilistrainerseeeeee eee cicl Gast) naval brass...) 8 
Cast name plates, ullage plates, 

KAA Amie biroos Meola G-qoU ano oD Cast commercial brass... 9 
Sheet name plates, etc.......... Rolled commercial brass. 19 
Studs for indicator gear, revclu- 

Hora) COKESaWSe, Gs oo cooccns0000 Gungimetal eerste 25 
Plug cock bodies, plugs and glands Walve bronze........... 28 

65S  Piping— 
IBGE soocopovadogo000000000000 IMitintzeemn eta lepenternrt re 16 
IWeyba Helv S coon oco0Do0g0000000 Admiralty metal........ 14 
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Formula 
Items Compesition No. 

IBraZze Caan an¢ CS Brazing metal.......... 1 
Screw flanges and RADENASS o ooonc SSR WAC. odo0 0000000 6 

66S M 
(See 67-68-69S) 

67S High Pressure Superheated Steam 
Valves— 

Walve disk and disk nut........ Mcneliimetalleenareeenn 36 
Walvenseatte steerer eee iMoneliimetal eerie 36 
Malveustem! 4 Vea eee enne Rolled monel metal..... 36 
Hand wheel. naenorie eee been Lass (NAA cee ae 2 
CiEVooaus apheobvooauandoubsse NalvemBronzennenn ae 28 
Gland and bonnet studs and nuts. Rolled naval brass...... 21 

68S High Pressure Valves— 
(Except for superheated steam) 
Body and bonnet, 4 inches and 

OVE oats or cee ter ienee (Gunwemetaleenemnere reir 25 
Body and bonnet, 3% inches and 
Sateen sero abicraAnewe Nalvemmbronzeceenrrnnnne 28 

Walve disk, 4 inches and over.. Gun metal............. 25 
Valve disk, 3%4 inches and less. . MAKES HOV. oocdo00000 28 
Welhie GSE Smits coon 080009000000 Walv.embronzeneeemerinnn: 28 
Malvemseata heen eee eee nne er Cia GAAAl,.3 05000000000 25 
Malverstem<crreeer eee Relled monel metal.... 36 
InleveGl WANs oodo0000000e0000006 Brass a oemerenerrcer 2 
Gland stiwte oie serene Walvemibronzescenerner 28 
Gland and bonnet studs and nuts. Rolled naval brass...... 21 

69S Low Pressure Valves— 
Bodyvaandmbonunetenereeeeererit WalvembirGnzeseeneecne 28 
WANG GUO aiaGl WEES 655000000000 Walvembrenzeseenerrianiee 28 
Valvemseat- see eee eee Eee cnr Waly el bDrGnzeneennn nner 28 
Malvewstemby varie mere pe nen Relled naval brass...... Dil 
Eland! wheeliascigecemonnoae none Brassh ricki momen 2 
Gland) 3). eek etch Walviembronzcneneeninn 28 
Gand and bennet studs and nuts. Rolled naval brass...... 21 

70T Sea Connections— 
(Oni obl-Ceuciaoniongondadcscodobeu Malvesibronzenrnnerieirier 28 
Long bolts and inboard studs on 
Wools SEESAG6500000e0000000 Rolled naval brass...... 21 

Studs and nuts exposed to sea 
WALD cjciese loys CVT tet e oieie oe Mabineabronzeserierreerer 23 

Strainers platessa @ast naval brass....... 8 
Fastenings cf strainer plates.... Tcbin bronze........... 23 

71V Ash Handling Gea 
IISA WYACs oocqococoe D0 G000N Gast navall *brasssepe ee 8 

72W Consumable Stores— 
IsFU)ihae “Banoo doddoaco0d odaoaobO 44 
Round brass bars 19 
Sheetmbrasseereeaieriereier isk 19 
IByeEvAKNE. BGs on oo 000000000000 50 
Soft solderiontncy eereer ey teen 51 

Reduction Gears for Ship Propulsion’ 
Performance of Single and Double Reduction Gears 

—Comparison With Other Methods of Propulsion 

By Robert Warriner+ 

URING the past ten years something like one thousand 
merchant vessels fitted with geared turbine drive have 
been built or are building. So rapid has this develop- 

ment been that most of the machinery was designed and 
built with scant knowledge of the real requirements for sea 
service and with none of the essential experience which comes 
from actual practice under continued service conditions. 
The number of gear cutting machines was also very limited 
and there was considerable trouble in getting special mate- 
rial. As a consequence there have been some unfortunate 
experiences which have raised doubts in the minds of many 
engineers as to the ultimate success of geared turbine drive. 
On the other hand, there are a number of examples where 
reduction gears are giving good service and showing better 
economy than reciprocating engines under the same steam 
conditions, and there is no doubt that by adopting a con- 
servative design and manufacturing on sound lines this type 
of machinery can be made more reliable, economical and 
easier to handle than other kinds of steam machinery. 

Lack of knowledge of gears and their requirements on the 
part of the engine room staff, improper lubrication, failure 
to keep the oil clean and free of water, especially salt water, 
are some of the causes of wear and complicate the task of 

*Frem a paper read before the Society of Naval Architects and Marine 
Engineers, New York, May 26. 

7~Chief engineer, Bethlehem Shipbuilding Corporation, Ltd. 

distinguishing between the good and bad of design or mate- 
rial, but this is a condition which is rapidly improving and 
there are now plenty of engineers experienced in the handling 
of turbines and gearing. 

LUBRICATING SYSTEMS STANDARDIZED 

The lubricating oil systems of most of the later boats have 
been standardized on the lines set forth in a paper by 
Messrs. Smeltzer and Fernald, read before the Society in 
November, 1919. 

The gravity system insures a constant pressure of oil to 
all parts of the engine, and the increased capacity of drain 
and gravity tanks allows for a slower circulation of the oil 
and provides a reserve supply which will last a few minutes 
after the pumps stop and allows the turbine to be safely shut 
down. The settling arrangements are greatly improved and 
the use of the DeLaval separator will do’ much to improve 
the condition of the lubricating oil. 

ACCURACY IN CONSTRUCTION ESSENTIAL 

Accuracy in the cutting of the teeth and machining cas- 
ings, assembling and setting up of parts is absolutely essen- 
tial for insurance of good running. The clearance in the 
bearings must also be uniform so that in whatever direction 
the pressure is to be taken they will maintain the pinions 
in a true line with the wheels. The casing should be made 
as stiff as possible and will be better if it is so designed that 
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Compound Turbine 
Single Reduction One Plane 
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Compound Turbine 
Single Reduction Two Plane 

Single Turbine 
Single Reduction With Idlers 

Single Turbine 
Double Reduction One Plane 

Compound Turbine 

Double Reduction One Plane 

Cord 

Single Turbine 
Double Reduction Two Plane 

Compound Turbine 
Double Reduction Two Plane 

Compound Turbine 
Double Reduction One Plane 

Compound Turbine 
Double Reduction Three Plane 

| 
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Arrangement of Pinion and Flexible Shaft. 

Fig. 1.—Outline Arrangements of Various Gears 

it is rigid enough to hold its form when placed on the ship 
seatings for the process of fitting the packing blocks. The 
two plane and three plane types are specially advantageous 
in these respects as the depth is so great as compared with 
the area covered by the gear. Ship seatings should also be 
designed so that they will add to the stiffness of the casings. 
A ship is generally quite flexible and alters considerably with 
change of trim and works due to the action of the sea. It 
seems, therefore, desirable to make the seatings so that they 
will not be influenced by the movements of the ship, that is 
to say, they shall be substantial structures set down on the 
ship’s bottom and free of all connections to the ship’s side 
or bulkheads which would have the effect of transferring to 
the gears the movements of the ship. They should be ar- 
ranged to maintain the alinement of the gears and turbines, 
and not, as is so often the case, to add strength to the ship’s 
structure. 

The maintenance of the contact of the pinions and wheels 
along the whole face is a matter of one or two thousandths 
of an inch and unless this alinement is strictly maintained 
it means that the work has to be done by only a part of the 

face and that the part which actually does the work is 
subject to increased pressure. 

Undoubtedly some gears have been manufactured with 
tooth pressures greater than present day materials and manu- 
facture will stand. Devices for giving flexibility and to 
compensate for misalinement have been tried out in the test 
house and have shown the capacity of gearing to work under 
loads far in excess of those used in service. These tests 
would be carried out under the best conditions with little 
to distort the casings or to upset the alinement. The condi- 
tions at sea, however, are entirely different and it is difficult 

to estimate what may have to be taken into account. Apart 
from the alteration in a ship’s structure due to loading or 
trim and running light there is the occasional disturbance 
due to heavy weather, the effect of which cannot be calculated. 

Tables 7 and JJ show the principal dimensions of gears 
by different makers. These are by no means complete but 
are representative of what has so far been made. Fig. 1 
shows diagrammatically the arrangement of wheels and pin- 
ions for a variety of reduction gears and is explanatory of 
some of the terms used in the paper. 
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TABLE I.—DOUBLE REDUCTION GEAR DATA 

Reduction gear number.. i 
Horsepower of ship and 

number: of screws..... 1,500 Single Screw 
Horsepower 

1,500 

1,500 
2,600-90 

One _Piane 

eacen Speed 

transmitted 
Dyarecachugealeeremnicicns 

Horsepower _ transmitted 
by h.p. pinion 

R. p.m. 
Type of gear 

——>) 
Element Low Speed 

cat (ames 
femion Gear Pinion Gear 

bab0D000000K000 A 1 1 1 
578 578 90 

Part 
Nunibes 
Mesorbels ogo GopoD OM ode 600 
Pitch Waser (D) 3 00” 53.000” 12.400” 79.600” 
Number of teeth........ 34 212 31 199 
Diametralepitchmyreeieieiee 4.0 2.5 
Normal diametral pitch. . 5.65 3.53 
Helix angle 44° 53’ 301” 44° 53’ 30” 
Pressure angle 262 56% 30” 26° 56” 36” 
Effective width of face.. WG? 36” 
Velocity of pitch line per 

133.5 

412 

Raael oooancncs0 00600 
Tangential tooth per Ib. 

141 208 

1.76 

per inch of face (P.).. 
K (P2KyVD) 

3,260 2,775 3,780 2,525 

Length of helix per dia. 

Single 

of pinicn 

Falk Co. 

Stress at base cf teeth, 
lbs. per square inch... 

Weight per gear in pounds 
Turbine 

TABLE ].—DOUBLE 

Reduction gear number.. 5 
Horsepower of ship and 

number of screws..... 2,500 Single Screw 
Horsepower transmitted 

byancachwaeateeatrt- iret. 2,500 
Horsepower transmitted 

by h.p. pinion 
RAD SM heer ate 
Type cf gear 

2,500 
3,480-90 

One Plane 
Jess r == — 

High Speed Low Speed Element 

Jena Ooonidodad popooS Een Gear Pinion 
2 i 

463 90 
10.25” 52.75” 
41 2A 

Gear 
eC a 

463 
55.6” 
278 

Pitch diameter (D) 
Number of teeth 
Diametral pitch 
Normal diametral pitch.. 
Helix angle 
Pressure angle 
Effective width of face.. 
Velocity of pitch line per 

second 
Tangential tooth: per Ib. 

per inch of face (P.).. 34 
K (Pz Ky D) 125 
Length of helix per Gia. 

of pinion 
Stress at base of teeth, 

Ibs. per square inch. 
Weight per gear in pounds 
Turbine 

op 4” 

75,000 
Single 

De Laval Co. 

TABLE JI.—SINGLE REDUCTION 

Reduction gear number.. 9 10 
Horsepower of ship and 9,000 Twin 5,000 Twin 
number of screws..... socrew Screw 

Horsepower transmitted 
Dyaeachucealerirrrirs 

Horsepower transmitted 
by h.p. pinion 

R. p.m. 
Ry DemOLmgeataeerieiietl el 

2,500 

1,250 
2,204-110 
One Plane 

A 

4,500 

2,250 
1,500-120 
One Plane 

2 

2,800 Single Screw 

2,800 

1,400 
3,566-99 

Three Plane 
IR Ea 

3 

3,100 Single Screw 

3,100 

1,55¢ 
3,196-90 

Three Plane 
Bee) (SS SS 

High Speed Low Speed 

. as wae 

Pinion Gear Pinion Gear 
2 2, Be 1 

3,566 539 539 90 
de AS? SiO” 15, 613” 93.387” 
31 205 31 187 

4 1.99 
5.65 2.16 

44° 53’ 30” 22° 58/ 18” 
26° 56’ 30” 2 

14” 26” 

121 

455 
163 

1.81 

3,680 2,500 3,840 2,860 

Compound 
Falk Co. 

6 

2,400 Single Screw 

2,400 

2,400 
3,302-75 

Two Plane 
—E _— 

High Speed 
=< 

Lew Speed 
wea 

Goat Pinion Gear 
1 

657 657 75 
32.667” 11.000” 96.333” 

196 33 289 

Pinion 
1 

3,302 
Grom 
39 

6 
6.73 
2° 

2B? 383? 
18.4” 

93.7 

382 
159 

1.415 1.455 

Single 
Genera! Electric Co. 

12 
10,000 Twin 

Screw 

5,000 

2,500 
1,793-125 
One Plane 

11 
4,500 Twin 

Screw 

2,250 

1,125 
1,924-105 

Two Plane 

cr 

—= ——S———=_ 
High Speed Low Speed 

= 
Pinion Coe Pinion Gear 

g 

8, 196 538 538 90 
8.500” 50.500” 15.629” 93.371” 
34 202 39 233 

2.50 
5.65 2.71 

44° 53’ 30” 22 58” 30” 
26° 56730" 

16” 

118.5 

450 
154 214 

1.88 880 

4,220 3,160 

Compound 
Falk Co. 

REDUCTION GEAR DATA (CONTINUED) 

7 

4,000 Single Screw 

4,000 

4,000 
3,480-90 

Qne Plane 
SS = aa > 

High Speed Low Speed 
HA Ne 

. . a 

Pinion Gear 
2 1 

458 90 
10.75” 54.75” 
43 219 

Pinion Gear 
1 2 

3,480 458 
7.612” 57.888” 
38 289 

4,000 . 6,750 
124,000 
Single 

General Electric Co. 

GEAR DATA 

13 
12,000 Twin 

Screw 

6,000 

3.000 
1,789-125 
One Plane 

A. 

14 
28,000 Twin S 

14,000 

5 (Sb Ta) 
Z — —— A 

Gear Finion Gear Pinion 
J a 

Pitch Diameter (D) 8.50” 106.75” 6. 000” 120. 240” 
Number of teeth "34 427 25 
Diametral pitch ........ 4 
Normal diametral pitch. ; 
Helix angle 
Pressure angle 
Effective width of face.. 
Velocity of pitch line per 
Sea! 5000000 0000000.0 

Tangential tooth per 
per inch of face (P.). 

K (PsK\VD) 
Length of helix per dia. 

of pinion 
Stress at base of teeth, 

lbs. per square inch... 
Weight per gear in pounds 
Turbine 
Gear maker 

5,630 3,960 
60,006 

Compound 
76,000 

Compound 
De Laval Co. Bethlehem Cerp. 

oe 
Pinion 

——— 

Pinion 
aN 

Gear Gan ‘Pinion Gene 
——}, Jel, S, 

1 1 
7.143” 130.857” 9. 143” 131. 143” 10. o” 143. 143” 10. 300” 11.600” 

25 458 32 459 

Compound 
Falk Co. 

€ ompott a d 
Falk Co. 

35 501 27 29 
BE 2.5 
4.95 

44° 53’ 30” 
OP? IS? GO” 

3g” 

78.2 

555 
175 

33” 

151.5 

770 
234 226 

1.90 

2,660 

Gompoun d 
Falk Co. 

1.53 1.42 

6,010 5,920 
38,400 

Compound 
Falk Co. 

7,000: 
3,217 and 2,994-450 

e Plane 

Einion Pinion Gat 

3.54 
44° 53* 30” 

25° 
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4 

4,500 Twin Screw 

2,250 

2.250 
3,300-105 

- One Plane 
(aS SS 
High Speed Low Speed 

ae \ 
Pinion Gear 

3,300 444 
7.00" 52.00” 
40 297 

Pinion Gear 
2 1 

444-105 
11.274” 17.786” 

30 

1.03 

4,220 
J 

1.77 

5,100 aa 3,520 

Single 
Bethlehem Corp. 

8 

3,000 Single Screw 

3,000 

1,500 
3,360-90 

coptereygeeeee: 

High Speed Low Speed 
7 aN 

Pinion Gear 
ee 2g 
3,360 585 
5.196” 29.830” 

27 155 
5.2 

Pinicn Gear 
2 1 

585 90 
9.238” 60.045” 

28 

1.93 

10,500 8,300 11,000 8,500 

Compound 
Westinghouse Co. 

16 
27,000 Twin 

Screw 

13,500 

15 
90,000 Quad- 
ruple Screw 

22,500 

11,250 
2,513-400 
One Plane 

crew 

6,750 i 
2,950-455 

SSS == = 
Binion peas Pinion Geass 

We: 300” 13.429” 84. 3g6” 10. doy" 66. 314 
2193 47 295 31 

3.5 
4.04 3.5 

SUP 2? 

4,125 4,300 3,855 11,750 ote 

“empoun. Compound _ Cempound 
Westingh’se © Falk Co. 

failures. The tooth pressures are not excessive, those for 
Few FAILURES WITH SINGLE REDUCTION GEARS 

The single reduction sets are generally satisfactory and 
out of the large number fitted there have been very few 

war vessels may be fairly high but they have only to work 
at full power occasionally and for very short periods. The 
turbine speeds are usually moderate and the inertia of the 
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moving parts correspondingly low. It is easy to estimate 
the load on each pinion due to the turbine and the difference 
between mean and maximum torque is much smaller than 
in the case of double reductions with their high speed tur- 
bines. In the latter (Nos. 4 and 5, Fig. 1) where a single 
turbine is used to drive two sets of wheels and pinions, it 
is difficult to assemble them so that work is divided evenly 
between the two sets, and any uneven wear or adjustment 
of the bearings will throw most of the load on one side or 
the other with an increase of the tooth pressure on that side. 

Some of these gears are also solidly coupled together so 
that there is no give in the gears themselves to compensate 
for this uneven loading. 

The single reduction gears under column No. 9 of Table II 
have given considerable service. They were installed on the 
Orizaba and Sibboney and were manufactured by the 
DeLaval Company. Both of these vessels were operated 
under very severe overload conditions during the war. ‘The 
Orizaba has steamed, to date, over 225,000 miles and the 
Stbboney 175,000 miles. It is stated that when the gears 
were last examined they were in excellent condition. All the 
other gears of this sort, tabulated, are, so far as can be 
learned, operating well, though the mileage is much less than 
in the case of the two ships quoted. 

Among the double reduction gears there are some cases 
of extended running which point to the loads which gearing 
will stand safely. The S$. S. Pactfic in service since Decem- 
ber, 1915, still has the original low speed gears, which, on 
last report, had made 240,000 miles. The S. S$. Sucrosa in 
service since July, 1916, also has the original low speed 
gears after running 225,000 miles. The high speed train 
was renewed after 120,000 miles. The S. S. Mielero had 
the original gears still in use after three years’ running dur- 
ing which she made 160,000 miles. These are all of the 
two plane type (No. 5, Fig. 1) and were made by the 
General Electric Company. 

The design tabulated in column 1, Table I, has given an 
excellent account of itself and there have been no break- 
downs or repairs. Some of these units have been in service 
over two years and show little sign of wear. Those tabulated 
under column 3, Table I, have also given excellent service. 
Both of these are Falk gears. 

In regard to double reduction gears of the single plane 
type the results are various but there are few which have 
seen 100,000 miles of sea service, and this type is not likely 
to be repeated, to any great extent. 

MaxIMuM SAFE TooTH PRESSURES 

After studying the results obtained on various types the 
author suggests the following table of tooth pressures as 
being the maximum which it is safe to use: 

jP 

K =— 

VD- 
P= Pressure per inch of working face 
D = Diameter of pinion in inches 

K D 
Double reduction gear with a single 

turbine where a single pinion meshes | Highspeed 120 6” to 9” 
with two high speed wheels coupled 
to two low speed pinions driving | Lowspeed 180 9” to 16” 
one) low, speediiwheels i... .54..---6 

Double reduction gear, single or com- | Highspeed 150 6” to 9” 
pound, where each turbine drives a } 
single wheel and pinion........... | Low speed 220 9” to 16” 

Single reduction gears, constant service .......... 175 

Single reduction gears where full 
power is only used occasionally.... .......... 250 

One further important item is the length of helix in pro- 
portion to the diameter of the pinion, and the constants 
quoted are based on the assumption that this ratio does not 
exceed 2 to 1 and should be reduced to 1.5 to 1 whenever 
possible. 

Considerable difference has been found in the life of gears 
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of the same design, between those fitted amidships and those 
fitted in the stern of the ship, the latter wearing more rapidly. 
The inertia of the turbine is much greater than that of the 
propeller and shafting and the turbine will run with practi- 
cally uniform angular velocity while the motion of the 
propeller will be uneven due to the different conditions of 
water, depths, etc. This variation will have little effect on 
the gears when transferred through the long flexible shaft 
of the machinery fitted amidships, but with the short shaft 
for those fitted in the stern of the vessel this variation of 
torque will be reflected on the teeth without any damping 
due to the shaft. When reduction machinery is fitted in the 
after end of the ship it is better to fit the turbines aft of the 
gears so as to make the line shaft as long as possible. 

HicH D&rGREE SUPERHEAT WouLD INCREASE EFFICIENCY 

The superheater has, so far, not found much favor in 

America for marine purposes, and considering the number of 
turbine driven vessels that are being built it is surprising 
that so many are working without superheat. The turbine 
under the same steam conditions gives an efficiency of 10 
to 15 percent better than the reciprocating engine. From the 
actual service results of three steamers of the same capacity 
and in the same trade and running 55,000 miles a year, 
the one with triple expansion engines used 335.3 pounds of 
oil per knot and the other two with turbine machinery used 
281.5 pounds and 282.5 pounds of oil, respectively. This 
could have been improved considerably by the use of super- 
heat with very little increase in the cost of the turbines. 
Practically all that would have been needed would be to 
make the high pressure end of the casing of cast steel instead 
of cast iron. 

Tasre III 

Recipro- Electric 
cating Turbine Diesel Drive 

Speedy on ships knots sees sa 11.5 11.5 11.5 11.5 
Diameter of propellers........ WG US BP NEP BPG? BY” 
Revolutions per minute....... 76 105 105 105 
S. H. P. for 250 sea miles per 

CER acco oma tes Aen 4135 4350 4350 4350 
S. JBl, IP, ESATA, oocoosg00% 4600 5800 5000 5800 
Weight of machinery and wa- 

CODEN (tONS a Ronin ctetis BEE eects 1060 914 1267 981 
Weight of machinery in lbs. per 
ita ey Sy ilals JP eehaine stews onraser: 517 353 567 379 

Space occupied by machinery, 
CUbICMiCet Me aac meson 171,826 171,826 192251 171,826 

Total weight of hull and ma- 
CUMSAR, WOME. ococoodoodoonc 9350 9200 9700 9267 

Net carrying capacity of ship 
bunkered for 20 days’ steam- 
ing and 8 days’ reserve fuel, 
CONS MRO trty RR eine 18,775 19,220 19482 19,153 

Comparative cost of machinery 100 98.3 123.5 128.3 
Fuel consumption per day 250 

GH, MllES, WONG. 500000000000 60 48 24 48 
Estimated cost of operating per 

CERES cob aneans Seite eee An 
Grew cece ocean ear 13.33 13.33 14.46 13.33 
IREpainshes serene vec eee 11.34 11.34 11.34 11.34 
StOresma eh eae: 4.82 4.82 7.89 4.82 
IPROWISIOMS soo0cc090d00000 3.97 3.97 426 3.97 
IDEDROTAOD oy oocacocc006 27.10 27.00 29.83 30.10 
Iinsunancey. dene ercreaie nic 17.60 7/38 19.40 19.67 
Generale cnecc 1.42 1.42 1.42 1.42 
Intal Gill, cloonuseosasoouses 20.42 16.34 8.18 16.34 

ANG le raat ne eases 100.00 95.74 96.38 100.99 
Per deadweight ton.......... 100.00 95.74 96.38 100.99 

* Based on total of 100 for reciprocating machinery. 

There is shown in Table Ili a comparison of machinery 
for 20,000 deadweight tons combined ore and oil vessels, 
showing the relation as to the weight, space, cost and operat- 
ing expense for reciprocating engines, turbines and reduction 
gears, Diesel and electric drive on these particular vessels. 
In this the Diesel engine is rather at a disadvantage owing 
to the necessity of fitting considerable boiler power for heat- 
ing the cargo oil. All the sets are twin screw. 
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Fig. 3.—Section Through 2,500 Shaft Horsepower Compound 

Curtis Turbine and Falk Single Reduction Gears 

The reciprocating engines are triple expansion with cyl-- 

inders 25 inches, 41 inches and 68 inches diameter by 48 

inches stroke and there are three cylindrical boilers 17 feet 

6 inches diameter by 12 feet long, operated at 190 pounds 

per square inch and 20 degrees superheat, oil fired and with 

heated air forced draft. 
The turbine machinery is cross compound with single 

reduction gears, turbine revolutions 1,930 per minute to 105 

at the propellers. The boilers are the same size as for the 
reciprocating set and arranged for 220 pounds per square 
inch working pressure and 200 degrees F. superheat. The 
water rate for the turbines will be 9.6 pounds per shaft 
horsepower per hour. 

The Diesel machinery consists of two engines, each with 
six cylinders 2514 inches diameter by 48-inch stroke, two 
cycle. In this ship all the main and auxiliary deck machinery 
is driven electrically. 

The electric drive consists of one turbo-generator with an 
auxiliary generator to give a speed of about six knots, and 
two large motors, one on each propeller shaft. The boilers 
are the same as for the turbine drive. 

Gy wy 

This comparison was not made out to favor any particular 
engine and is probably a fair representation of the relative 
weight, space and costs of the different types of machinery 
for these vessels. With the cheap rate for oil which it is 
possible,to secure on the particular service for which the 
vessels are designed it is found that the turbine machinery 
makes the most attractive proposition, but as regards the 
mere cost of operation this advantage would swing to the 
Diesel engine with an increased cost of fuel, that is, provid- 
ing the Diesel engine would operate satisfactorily on the 
same low grade of oil as is usually contemplated for firing 
the boilers on ordinary oil burners. 

GEARED TURBINE DRIVE SHOWS SUPERIORITY 

It is considered that the turbine installation is the simplest 
to operate and will entail far less repair at the end of each 
voyage, so that the turn around can be made in quicker time 
and that is of the greatest importance when special arrange- 
ments are made for loading and unloading, so that the time 
for this is counted in hours and not days. The turbine set 
has the further advantage of great flexibility and can be 
driven up to 15 percent over normal full power when 
required. 

It is interesting to note that the cost of the turbine in- 
stallation is somewhat less than that of the reciprocating 
machinery, and if the boilers had been reduced to the extent 
warranted by the decreased steam consumption of the tur- 
bine, there would have been a still further reduction in 
weight and cost. It was, however, considered to be an ad- 

vantage to have the boilers operating under easier conditions 
for the normal full power and to have available, when 

required, the extra power and speed. 
The arrangement of the turbine machinery is shown on 

Fig. 2 and of the turbine and gears on Fig. 3. 
When comparing the efficiency of turbines and reciprocat- 

ing engines it is usual to consider the best steam consumption 
of both. The turbine having good clearances and no wear 
on the parts affecting economy should maintain its efficiency, 
but the reciprocating engine falls off rapidly, due to the wear 
on valves and piston: rings, liners and cylinders. 

The question of gear efficiency has been much debated 
and various factors have been given from time to time. The 
Falk Company devised a means of testing them under fulk 
load, for bearings and teeth, with a motor large enough to 
supply the amount lost in friction only. This was further 
extended so that they could be tested for efficiency and tests 
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were subsequently made on a number of gears, the results 
of which the Falk Company have kindly allowed me to add 
to this paper. 

TESTS FOR EFFICIENCY OF GEARS 

The first of these was on two sets of single reduction gears 
for one of the 35-knot destroyers built by the Bethlehem 
Shipbuilding Corporation at Fore River. The two gears, port 
and starboard, are placed back to back with a space of 10 
or 12 feet between them. The main shafts and pinions are 
coupled together, the latter by means of torsion shafts with 
large couplings so that the twist on the shaft can be varied 
at will. By this means it is possible to put the same load 
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91 
| Note: Ursa Oil at 110° Fahr. used 

90 oe ad 0 T 

89 ERE ASR 
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Fig. 4.—Efficiency Curves from Tests on 14,000 Shaft Horse- 

power Geared Unit 

on the bearings and to run the gears at the same tooth pres- 
sures and under the same conditions as when operating on 
board ship. The two sets are driven by a direct current motor 
at the required speed and the power developed by the motor 
represents the friction of all the gears and bearings in the 
two units. The thrusts are not loaded but these are not a 
part of the gears and as they are only located in the casing 
for convenience of manufacture they should not be included 
in the gear losses. The results are corrected for motor effi- 
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Fig. 5.—Efficiency Against Actual Speed Characteristics of 

Ship 

ciency. The oil service and lubrication are the same as for 
actual service. 

In the case of the destroyer gears a number of tests were 
run with various loads and speeds so as to obtain a curve 
for the efficiency over a range of speeds and powers. The 
curves for the actual tests are shown for one-quarter, one- 
half, three-quarters and full power torque, each over a range 
of speeds (see Fig. 4) and from these further curves have 
been developed showing the efficiency at various speeds, 
powers and revolutions at which the machinery would work 
in the ship, Fig. 5. It will be seen that the maximum effi- 
ciency is 98.3 percent at full torque and about one-half 
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speed. In a ship, however, this condition is not used and 
the maximum efficiency is only 97.3 percent. The bearings 
of these sets are very ample and account for the major part 
of the friction loss. Further experiments were made with 
shortened bearings and showed a gain in efficiency, but the 
curves are given for the actual gears as installed. 

A summary of other tests is contained in Table IV. 

TaBLe 1V.—ReESULTS OF REDUCTION GEAR TESTS 

Test (NOs bicdtinea cee ate Serene ene 2 3 4 5 
IDGOPERTOM Olt tESEs coccoccoccundcc000c 21 hrs. 14hrs.11 days 8hrs. 
Total horsepower output of two gear 

UNIS Heese sie cece oe eee 12000 12000 6000 6200 
Horsepower delivered by each pinion 3000 3000 1500 1550 
Tooth pressure, Ibs. per in. of face— 

AS). SEO Sc, Bie eee ee Oar 630 553 GY 448 
Tooth pressure, Ibs. per in. of face— 
EERE TA Shots Gcodd doen ea. 862 842 

Inlet temperature of water to oil 
coolers ideo: (hele perm Sas a eee WO 5 Sly SO 

Outlet temperature of water from oil 
coolers deo! Ih acer Peete SOD TI 724 679 

Pounds of water per min. to cooler.. 424 442 312 386 
Horsepower absorbed by cooling 

Water pic ad ct OF aC a eraceie 152 168 151 126 
Temperature of oil to unit, deg. F.. 125 110.5 103 118.5 
Temperature of oil from unit, deg. F. 131 1205 .... 124 
Pressure of oil to gears..........-. 18.4 BQ IDO wNil7z 
Revolutions per min. of propeller shaft 125 125 90 90 
Horsepower loss in units........... 229 209 203 186 
Output plus losses of gear-units.... 12229 12209 6203 6386 
GeanrunitGlenciency ane eer eeerereec 981 983 968 973 

Test No. 2 was made on units of single reduction gears 
for the passenger ships for the United States Shipping Board. 
These units were designed for a normal horsepower of 10,000 
but the test was made at 12,000 shaft horsepower as shown 
with a gear efficiency of 98.1 percent. 

No. 3 was made on units for passenger ships similar to 
No. 2, but designed for 12,000 shaft horsepower. These 
were made at a later date and the improvement is shown by 
the increased efficiency. 

The fourth test was made on a pair of double reduction 
gears with compound turbines and was carried on continu- 
ously for eleven days. The conditions were maintained very 
nearly constant and the efficiency, 96.8 percent, is very good 
for this type of machine. 

Column No. 5 is for a similar set of gears with improved 
bearings, an arrangement which resulted in increasing the 
efficiency to 97.3 percent. 

A New Type of Shallow Draft Vessel 
ONSIDERABLE interest is being shown in the skim- 
ming boat which Messrs. Yarrow & Company, of Glas- 

gow, Scotland, are running on the Clyde, both river and 
firth, and which is propelled by an aeroplane type petrol 
engine and air propeller. The hull is of the hydroplane type. 

The Yarrow Skimming Boat at a Speed of 50 Miles Per Heur 

mE SSS SS 
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Superheated Steam on Steamships 
Comparison with Locomotive and Shore Practice—Re- 

sults with Reciprocating Engines and Scotch Boilers 

By C. H. Peabody, Dr. Eng. 

HE advantages of the use of superheated steam have 

i long been known in America and in particular as 

applied on steamers. In 1863 Chief Engineer B. F. 

Isherwood, U. S. N., made exhaustive tests on the U. S. S. 

Eutaw and put the whole matter on a scientific basis point- 
ing out the precautions that must be taken to insure re- 

liable results and the proper way of reporting gains in 
terms of coal used per horsepower per hour. ‘Those were 
the days of simple engines, small powers and low pressures. 
Any proper method of saving fuel was bound to give notable 
results; his experiments showed a gain of eighteen percent 
from the use of superheated steam. 

Following Isherwood’s investigations, superheated steam 
was used in both the American and the British navies with 
decided advantage so long as the superheaters were in con- 
dition. The last sentence gives half the answer to the ques- 
tion why superheating, having repeatedly shown notable ad- 
vantage in eccncmy, nevertheless has fallen into disuse and 
under prejudice with some engineers; the other half of the 
answer is that in the earlier days of steam engineering other 
methods of improv-ng econcmy found favcr, such as com- 
pounding and steam jacketing. 

Again and again, superheating has fallen into disfavor 
because the superheater has burned out and leaked. In 
later years greater knowledge of metallurgy and new methods 
of construction have met this difficulty so that today super- 
heaters showing long and satisfactory service are found on 
shipboard, in the British, French and German merchant 
marines. Now that the United States is striving for its place 
in the ocean carrying trade it is necessary that intelligent 
attention should be given to the use of superheated steam. 

It is notable that superheated steam finds favor today in 
America at the extremes; with the most economical and 

with the most wasteful of steam motors; namely, for steam 
turbines and for locomotive engines. 

SUPERHEATED STEAM ON LOCOMOTIVES 

The use cf superheated steam on locomotives is particu- 
larly interesting for our present purpose, because the loco- 
motive has some of the restrictions of the marine engine in 
an exaggerated form and because the form of superheater 
which has given satisfaction on the locomotive is now wide- 
ly used for ships. It will be recalled that about twenty-five 
years ago compound locomotives were introduced and found 
considerable favor. Two reasons led to this, first a desire 
to save coal and second to get more work out of a given 
locomotive boiler; and the second was the controlling motive. 
Coal may cost money, but in any case the train must be 
taken over the road. © And trains continually grow heavier. 

The attitude of the railway man is shown by the tests 
made of superheating by the Pennsylvania railroad. They 
selected the summer train from Camden, N. J., to Atlantic 
City. Using the old type of locomotive with saturated steam 
they began with a train of seven cars to determine the maxi- 
mum weight of train that could make the run on time. One 
by one cars were added till there were ten in the train and 
still the locomotive could make the run on time. One more 
car, making eleven in all, was just too much and the loco- 
motive failed to make time. Taking the same engine with a 
superheater added they began with eight cars and, as be- 
fore, added one car after another until there were fourteen 
cars on the train and yet the locomotive could make the run 

on time. Fifteen cars were found to be too many; thus the 
comparison showed that the superheater had an advantage 
in the ratio of 14 to 10. Incidentally the locomotive with 
superheater burned a little less coal when dragging 14 cars 
than the other engine dragging 10 cars. 

It should be remembered that the locomotive has a single 
unjacketed non-condensing engine and with a moderate ratio 
of expansion. Such an engine has but a poor economy due 
in large measure to cylinder condensation. Superheated 
steam acts directly and effectively to reduce cylinder ccn- 
densation and superheating of itself tends toward better 
economy. But there is on the locomotive another and a 
most important advantage from the use of the superheater 
in that it adds heating surface which the locomotive sadly 
needs, and again the gases from the boilers are so hot that 
they can do the superheating without calling for more coal. 

It is therefore no wonder, now that a practical super- 
heater is found, that at the present moment half the loco- 
motives in the United States have superheaters. It is to be 
expected that, in the near future, practically all locomotives 

will be provided with superheaters. 
Let us pause to consider why the compound locomotive 

after having won a favorable place has so far lost it that 
but few are found in service and fewer are likely to be 
built. The first and controlling reason is that a locomo- 
tive must be simple and certain in action and must be able 
to pick up its train smoothly and quickly. The locomot:ve 
engineers did not like the compound type and in this case 
we must admit that the practical man had reason for his 
prejudice. 

SUPERHEATED STEAM IN POWER PLANTS ASHORE 

Having considered one extreme of our subject, namely, 
the locomotive, let us take the other, that is to say the steam 
turbine as used in a modern electric power station. Here 
every means of improving economy. may be found. ‘The 
boiler has ample heating surface and the hot gases are 
passed through an economizer so that they may have only 
enough temperature left to work the chimney. Under such 
condition, as pointed out by Isherwood, fuel must be burned 

to superheat the steam; and under just such conditions the 
turbine engineer claims that the advantage of superheating 
is more than thermodynamics would indicate. The turbine 
engineer has found that superheating reduces the blade re- 
sistance of the turbine and so indirectly as well as directly 
adds to the economy. This is worth consideration now that 
turbine propulsion bulks so large in marine engineering. 

But the question is now the application of superheating 
to the reciprocating marine engine. Though the concentra- 
tion of power on shipboard long ago outstripped land power 
stations and though the economy of coal has always been 
of vital importance, the marine engine never has been in 
the same class with high class land engines like those at 
pumping stations. There are two controlling reasons for 
this defect; the boilers must avoid undue weight and the 

engines must be simple mechanically and certain in action. 
The boilers never have as much heating surface as the 
engineer would like and the valve gears are directly moved 
by link motions. Even though triple expansion engines are 
habitual for seagoing ships the expansion is insufficient and 
there is little gain from high vacuua. Large engines are 
ccmmonly fitted with cylinder liners and the jackets on the 

539 



Fig. 1—Sectional View of Scotch Boiler, Showing Location 

of Superheater Elements in Fire Tubes 

barrels are used for warming up the engine, but too often 
are either shut off or ineffective at sea. “The marine engine, 
though subject to its limitations, 13 in much better care 

—— 
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than the locomotive engine and the gain from superheating 
cannot be expected to be so large; but under some cases 
the gain may be very important and the subject is worthy 
of consideration for all ships. 

Having opened the subject, this article will be limited to 
describing one type of superheater and the presentation of 
one clear case of the advantage from superheating. 

SUPERHEATERS FOR SCOTCH BOILERS 

The form of superheater here presented is that made by 
the Superheater Company, New York, and adapted to use 
with Scotch boilers; this form of superheater is interesting 
because of its extensive use on locomotives where conditions 
are at least as strenuous as on any steamship. 

The application of this type of superheater to a Scotch 
boiler with three furnaces is shown by Figs. 1 and 2. The 
steam pipe leading from the dry pipe (Figs. 1 and 2) is 
shown entering the uptake at the left of Fig. 1; the main 
then branches inside the uptake and connects’ with the 
saturated steam headers as shown more clearly in Fig. 2. 
From the saturated header a superheater unit or units are 
carried for each horizontal row of fire tubes of a wing 
furnace; the middle furnace is supplied alternately from 
one header or the other. The unit, which is a continuous 
flat coil of pipe, after serving the several tubes in its row is 
connected to the superheated header as shown in Fig. 2. 
From the superheated headers, pipes lead out of the uptake 
and to the steam main. Certain rows of the boiler fire- 
tubes are left vacant as a matter of convenience. 

The superheating units are made by forging the ends of 
a straight section into a return bend, whose thickness is 
somewhat greater than the thickness of the tube, as shown 
by Fig. 3. By this form of construction each unit con- 
sists of a single continuous pipe without screwed joints or 
connections. 

Each unit is connected to the saturated header at one 
end of the flat coil, and to the superheated header at the 
other end, by a recessed joint shown in Fig. 4. The collar 
on the unit pipe is expanded and recessed, and by means 
of an open end clamp engaging two unit ends, is held in 

2,.-lire Tube Superheater in Scotch Boiler Showing Steam Piping to and from the Superheater as Well as Air Pre- 
heater Located in the Uptake 
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place. One stud holds one clamp. A gasket of metal and 
asbestos forms the joint between the collar and the recessed 
seat of the header. Any unit can be removed without dis- 
turbing other units, or necessitating dismantling any part 
of the boiler. The headers are made of either steel, or semi- 
steel, and meet the requirements of all classification soci- 
eties. 

ENGINE VALVES AND FITTINGS FOR SUPERHEATED STEAM 

_ An engine using superheated steam should have piston 
valves; at any rate the high pressure valve must be a piston 
valve. Suitable metallic 
packing must be used 
on the high pressure 
piston rod and valve 
stem. Also a_ proper 
high flash mineral oil 
must be used for cyl- 
inder lubrication. 
Proper oil for this pur- 
pose can readily be obtained on the market. 

The cleaning of both the superheater units 
boiler firetubes is done effectively by aid of 
steam jets provided for the purpose. 
When superheated steam is used the pipe lines and fittings 

should be of steel and cast steel respectively. Copper and 
bronze lose strength when subjected to the high tempera- 
ture of superheated steam. 

For equal engine power the cut-off for the high pressure 
cylinder should be somewhat increased; this usually can be 

Fig. 3.—Sectional View of Continu- 

ous Return Bend of Superheater 

Element 

and of the 
superheated 
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Fig. 4.—Superheater Pipe Joint 

done by adjusting the valve gear. It is recommended that 
for new construction the high pressure cylinder be made 
somewhat larger. 

The Superheater Company reports over 2,000 ships which 
use their typé of superheater. Among these there are vessels 
of the following nationalities: United States, Great Britain, 

COMPARATIVE PERFORMANCES, SATURATED AND 

SUPPRHBATED STEAM, OF LEHIGH VALLEY 

RR. COMPANY'S TUGS IN TOWING SERVICE | 

7~—Lehigh—> Perth Amboy 
Sai, Super Sat, Sitios 

IDKEGENHOIN Ohi WOSUS, WESoocvcc000c 46.92 85.5 47.58 54 
Toll TOMS OR WI7occccccccccen Sai =A) RP KI 
Boiler pressure, pounds........ 173 173 186 = 187.5 
Wacminin, thiCINESo00000000000000 235) 23.4 24.3 24.8 
IR, 1 IMDS Uo ode oriel aee ra ee 87.7 92.3 93 94.8 
IL, 1elG TP Gola ci Bee ae eee 633 803 775 887 
Temperature at throttle, F..... 376 575 382 590 
Temperature feed water, F..... 233 230 222 224 
B. T. U. per pound of coal..... 12,758 11,166 12,483 12,423 
Coal per sq. ft. grate per hour, 

DOUNAGIS: site oun bicola ee aie le eaiekeaeti We GES 18.6 18.1 
Coal per I. H. P. hour, pounds.. 2.29 1.90 2.61 Zaz, 
HivelmeconoinyAeeee renee eee sats 17% A hen 15% 
Displacementutonsen tee ssnen 446 446 452 452 
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France, Japan, Italy, Norway, Portugal and Holland. The 
horsepower of the various ships ranges from 400 to 20,000. 

CoMPARATIVE Test Data 

As a specific case tests are here quoted, which were made 
on two tow boats belonging to the Lehigh Valley Railroad 
Company. Both were of the same type and nearly the 
same size and power. Each had triple expansion engines 
without steam jackets. Each had a single Scotch boiler 
having four furnaces using anthracite coal. 

These tests show a clear gain of 17 percent in one case 
and of 15 percent in the other computed in pounds of coal, 
not allowing for variation in heating power of the fuel; 
were an allowance for the heating power to be made the 
former figure would be considerably greater. For both 
boats a larger power was developed with superheated steam; 
for tow beats a larger power may be as valuable as the sav- 
ing in fuel, but for steamers in general such a statement 
cannot be made. 

The Superheater Company presents evidence that certain 
steamers in regular service use from 1.2 to 1.4 pounds of 
coal per indicated horsepower per hour for all purposes. 
It may be possible in a later article to present and analyze 
reports from the use of superheated steam on such ships. 

Renewable Fuses for Multiphase Motors 
AU on it was found that the relay system in connec- 

tion with the control apparatus of multiphase motors 
could not be designed to prevent these motors from 

running single phase, the Federal Electric Company, of Chi- 
cago, developed a low voltage auxiliary coil as a part of 
their renewable cartridge fuses, which accomplishes the de- 
sired result. The new device, known as the “National” 
multiphase renewable fuse, serves two purposes: as a fuse 

i 

RE, 
Me 3 

Multiphase Time Limit Renewable Cartridge, Showing Back 

Connected 

it is so constructed that it withstands the high starting cur- 
rent of motors and also protects the running load within the 
limits prescribed by the Underwriters’ Laboratories, Inc. It 
is of the powder packed type and has a metallic indicator 
which shows in plain view upon the outside of the fuse the 
rated amperage of the element with which the fuse is loaded. 
As the fuse is made for operation on a multiphase circuit, 
it acts as a circuit breaker; that is, when one fuse blows, 
the auxiliary coil in the fuse makes one of the elements in 
another fuse blow, thereby breaking the circuit entirely and 
eliminating the possibility of the motor running single phase. 
This action really has the effect of a time limit fuse. Only 
one element can be placed in the renewable fuse, so there is 
no danger of interruption of motor service or the necessity 
of rewinding motors which might be caused by overloading 
the fuses if two or more elements or a single element of too 
great capacity were placed in the fuse case. 



Internal Combustion Engines Applied to Propulsion 

Comparative Earning Capacities of Motorships and Oil Burning 

Steamers — Machinery Equipment of Motorship Williem Penn 

By John F. Metten and J. C. Shaw 

S with the steam engine, there is a limit in size of 
A cylinder for a Diesel engine, and it would appear 

that a 311%-inch diameter is nearing this limit, due 
principally to liner thickness required. Considerations of 
convenience for handling the parts on board ship are also in- 
volved. It would seem that the next logical step with the 
four cycle engine for increasing the power to more than 500 
indicated horsepower per cylinder is to resort to the double 
acting piston. From the standpoint of elimination of heat 
troubles, the condition is believed to be more favorable for 
the double acting four cycle engine than for the single acting 
two cycle engine, as the maximum temperature at the first 
part of the power strokes is alternately distributed to the two 
ends instead of continually to one end of the cylinder as with 
the two cycle. 

ELECTRICALLY DRIVEN AUXILIARIES 

The adaptability of the motorship in having its auxiliaries 
electrically driven and the advantages resulting from the 
same were at the beginning recognized by Burmeister & 
Wain and incorporated in their first vessel. As the internal 
combustion engine by nature requires an external source of 
power for starting and maneuvering, the same power can be 
effectively used for other purposes as for driving pumps in 
engine room and deck machinery. ‘The saving in fuel thus 
made, being about one-tenth that of a steam vessel when in 
port it should be observed, is due primarily. to the efficiency 
of the Diesel engine driving generators and not so much to 
the electrical transmission as some have been led to assume. 

In the earlier installations two large auxiliary engines were 
used, each driving a generator and compressor in tandem, the 
latter being uncoupled when in port. ‘This was soon re- 
placed by three, and now, as in some of the larger vessels, by 
four, small sets having generators only. The compressors on 
the main engines at the same time were changed from single 
high stage compressors, taking their air from the maneuvering 
air system to independent three stage compressors. For the 
two low pressure air compressors, one of which was always 
operated at sea, was substituted one motor driven compressor 
for maneuvering purposes only. This latter arrangement is 
better in that the high and low pressure air systems are not 
interdependent and the auxiliary power plant is more flex- 
ible. From an operating standpoint it is also better, as, by 
having more than two sets and being small in size, they can 
be overhauled in turn at sea, relieving the work of the engi- 
neers’ personnel in port, whose time should then be given 
to more important port duties. 

There has been much discussion as to whether the two or 
four cycle engine is better. Judged in the hght of the num- 
ber of motorships in successful operation, at present the four 
cycle has the decided advantage. 

Two vs. Four CycLte ENGINES 

The special claims made for the two cycle engine is that 
more power can be obtained per cubic space of cylinder, 
from haying double the power strokes of a four cycle, and 
hence less weight and space occupied; also that the two 
cycle, having no exhaust valves to cause trouble, can burn 
the lower grade oils of high sulphur content. 

The four cycle advocates dispute these claims by saying 

*From a paper read before the Society of Naval Architects and Marine 
Engineers, New York, May 26. 

are known to be experimenting with the two cycle. 

that the two cycle engine cannot run with as high mean 
pressures in the cylinders as the four cycle, if internal heat 
troubles are to be avoided, and that the combustion is not 
apt to be as complete as in the four cycle. They also point 
cut the lower mechanical efficiency, resulting from negative 
work required for scavenging, and hence higher fuel con- 
sumption. With the rings passing across the open ports 
wearing conditions are not so good as with the unbroken 
liner surface of the four cycle, and the cylinder lubricating 
oil consumption is much higher than the four cycle due 
principally to the oil being scraped into these ports and 
blown cut through the exhaust. It is also stated that with 
the long pistons. required, scoring is apt to result from mis- 
alinement caused from wear at crossheads and guides. The 
two cycle originally dominated the field of the light high 
speed submarine engine, but after some ten years have been 
spent in its development it has been superseded in this field 
to a great extent by the four cycle. This would not have 
been possible if there is any inherent advantage in the two 
cycle as to weight for a given output. Moreover, in the long 
trade routes, which is the merchant motorship’s chosen field, 
it must be obvious that the conceded superior economy of 
the four cycle will give an advantage in deadweight cargo 
capacity more than sufficient to offset the advantage in weight 
of machinery claimed, but not yet proved, by the two cycle 
advocates. _ 

Some makers, who originally built four cycle engines and 
changed to two cycle, have in recent years changed back to 
four cycle, and others, who have always built the four cycle, 

All 
experienced builders are fairly well agreed, however, that 
the Diesel engine works best at low speeds due to the nature 
of the injection and burning of the oil, and that the large 
cylinder engines better burn the lower grade oils. Oil of 
higher sulphur content, though, as commonly used under 
boilers, is not to be recommended, as the sulphuric acid 
formed in the burning not only affects adversely the exhaust 
valves of the four cycle engine but attacks impartially the 
exhaust pipes and other parts of either the four or two cycle. 

SoLtip Fur, INJECTION 

Some makers have advocated the solid injection or injection 
of the fuel by pressure alone, with which Vickers has been 
most successful. The chief difficulties encountered with such 
a system are in getting good combustion at all running speeds 
and loads and the elimination of the shock in the cylinder, 
which is apt to occur with the sudden rise in pressure when 
fuel is injected. The advantage claimed is that compressor 
troubles are entirely eliminated with a correspondingly higher 
mechanical efficiency obtained than with air injection. The 
fuel consumption, often erratic, however, under the most 
favorable conditions, is no better than the air injection full 
Diesel. It is also questioned if an oil pressure from 2,500 
to 4,000 pounds per square inch is more to be preferred than 
an air compressor and its corresponding air system having a 
pressure of 850 to 900 pounds. 

The Diesel electric drive has been suggested by some, us- 
ing direct current supplied by several high speed engine sets 
working in series. The sponsors of this system apparently 
have either taken their cue from the turbine electric drive or 
are more familiar with the electric end than the shortcomings 
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of the high speed Diesel engines. To reduce the weight of 
the engines and space occupied sufficiently to compensate for 
the additional electrical equipment involved, the engines must 
necessarily be high speed and of the trunk piston type. The 
engines would correspond in design to that halfway between 
land and submarine practice. 

DISADVANTAGES OF DIgsEL ELECTRIC DRIVE 

The disadvantages of such a system compared with the 
direct drive are as follows: 

1. Loss in reliability in the prime movers. 
2. More major overhauls, as lifting of cylinder covers and 

drawing of pistons, due to poorer combustion and passage of lu- 
bricating oil from crank case. 

3. About 30 percent more fuel per knot, 15 percent chargeable 
to higher fuel consumption of engines and at least 15 percent elec- 
trical losses with the small size generators used. 

4. Lighter grade and more expensive fuel oil required. 
5. Much higher lubricating oil consumption associated with 

‘high speed and trunk pistons. 
6. Possible vibration troubles associated with high revolutions. 
7. Necessity for using objectionably large motors of the com- 

mutator type for transmissions of power from engines to pro- 
pellers. 

8. Greater complication of controls and more expert knowledge 
-required of the engineer personnel. 

9. Tendency to overwork the personnel with the frequent over- 
hauls required with high speed engines when operated continuously 
at full power. 

10. Danger of short circuits. 
11. Short life of high speed engines compared with slow speed 

engines. 
12. Higher first cost and maintenance charges. 

With the higher consumption of fuel and lubricating oil 
per indicated horsepower combined with the electrical losses 
involved and the better quality of fuel oil required, the total 
expenditure for these items will be about 50 percent more 
than with the direct drive system. 

The Diesel electrical system has been specially recom- 
mended for converting existing steamers. It is believed by 
the authors that this can be far better accomplished by using 
a long stroke engine turning at the low revolutions required. 
Work has been done along these lines by Doxford and 
Cammell-Laird, using the doubled opposed piston, and also 
Burmeister & Wain have developed a line of long stroke 
engines, with a stroke bore ratio of two to one, specially 
adapted to single screw vessels. These latter engines are to 
be recommended for new vessels, as well, of 5,000 tons dead- 
weight and less, on account of less engineroom personnel 
required, important in small vessels, and the dispensing with 
one shaft alley, which is also important in this size ship. 
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For new motorship construction, over 5,000 tons dead- 
weight, two screws are to be recommended. In smaller vessels 
there is little difference in propulsive efficiency between 
single and twin screws. For larger ships, however, the effi- 
ciency is more favorable with the two shaft arrangement due 
to well known conditions affecting propeller performance, 
including the better immersion of the two smaller propellers 
under all conditions of draft. In the larger vessels, also, the 
saving in space by having only one shaft alley is not so im- 
portant, and the length of engineroom will be less with the 
higher speed standard stroke engines. 

A comparison will be given showing the estimated in- 
creased earning capacity of a motorship over a corresponding 
oil burning steamer as can be anticipated in actual service. 
The size of vessel chosen has the same general dimensions 
as the motorship Afrika, owned by the East Asiatic Company, 

and which is similar to the William Penn and the two motor- 
ships building for the United American Lines. 

COMPARATIVE EARNING CAPACITIES OF MOTORSHIP AND 

Ort BURNING STEAMER 

The steamer is single crew with double reduction gearing’ 
and compound turbines and Scotch boilers. The revolutions 
for the vessel are taken as seventy, which is conservative 
practice, to favor propulsive efficiency which for convenience 
here is assumed the same as the twin screw vessel. 

The ships are of the awning deck type having a nominal 
deadweight carrying capacity of 13,000 tons when loaded to 
31 feet 5 inches draft. They are 445 feet between perpen- 
diculars, 60 feet beam and 42 feet molded depth, with a 
block coefficient of 0.782. The shaft horsepower of the 
turbines is taken as 3,500 which is equivalent to the 4,500 
indicated horsepower of the Diesel engines. The cost of the 
vessels to build, based on probable cost of labor and material 
in the immediate future, is assumed $150 per ton for the 
steamer and $165 for the motorship. The $200,000 additional 
cost of machinery for the motorship, including deck ma- 
chinery, is considered fair where the Diesel work is well 
standardized. 

The fuel oil consumption at sea for the steamer with 16 de- 
grees Baume oil is taken as 0.95 pound per shaft horsepower, 
all purposes, which should be realized in service with prop- 
erly designed turbines and double reduction gears and co- 
ordination of auxiliaries. For the motorship, with oil of 22 
degrees Baumé, the consumption is taken as 0.31 pound per 
indicated horsepower all purposes, which is usual with 
motorships belonging to the East Asiatic Company. ‘The 
cost of oil in American port, per recent quotations, is $2 for 
fuel oil for steamer and $2.30 for Diesel oil of gravity indi- 
cated. It is necessary for the steamer to take on additional 
oil in a foreign port which is assumed double that in an 
American port. 

The route chosen is from San Francisco to the Far East 
and return, calling, for example, at Yokohama, Hong Kong, 
Manila and Honolulu, with a total distance of 15,500 knots. 
The number of days at sea and in port is taken from per- 
centages for similar vessels operating over similar routes, 
and the number of days in port include that for loading and 
unloading, repairs and docking, holidays, etc. 

The cost of personnel is based on the scale of wages in 
effect the first part of this year with sustenance at $1.25 
per man. This is estimated with 27 for the deck officers 
and crew for either vessel, and for the engine room 19 and 
14 men respectively for the steamer and motorship. 

The freight rate for bulk cargo is estimated as $27 per 
100 cubic feet and for deadweight cargo as $13.50 per ton, 
which is fairly well in accordance with present rates. 

The itemized figures are as follows 
Steamer Motorship 

IDES MAM {OME osoadovadoocounnodbe dod000000 18,690 18,730 
(OSS HOMES, UNG cooolddobucbbuhbDoonouanoodo 9,059 9,050 
Actualmeanwscamspeed sexn tsar rasdeicisiticetaisrenets 11.5 HIS 
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E ; Steamer Motorship 
IRGOMRTOAS (EP TOME > occa dcucoconeaccbtvec00 70 115 
Indicated whorsepowerarieneeneee ieee ee eee 4,500 
Shattawhorsepowen nen lle eel ee ceere BLO aura sonec 
Total weight of machinery (tons), including pipes, 

ventilaters, ladders, floor plates, spares, tools, 
cutfit, propellers, shafting, Gissucasaosvoovododd 690 911 

\Wattere Shel IC, WONG. oocadocngadb0nocnGo bb bODOS 115 14 
Weight of deck machinery, tons....:........-.:- 140 155 
Weight cf hull fittings. equipment, etc., tons...... 4,575 4,600 
Lakes Ges, TOMB> cooodacvdccd0u00ba00000 5,520 5,680: 
Camactiny, Ceachnseme,  WOMS>sococccccbcdo0e00b000 13,170 13,050 
Camneiny (sles), CHO Elo oo cosccco00xd0000000 590.000 620,000 
Oil bunker capacity, tons (devble bottoms)....... 1,320 3,350 
Oil bunker capacity, tons (tank between tunnels)... ....... 120 
Oil bunker capacity, tons (settling tanks)........ 80 20 
MotalWoilPhunkerwcapacitvasitGn selena teienie 1,400 1,490 
Oil ccnsumption per shaft horsepower, main en- 

imac, alll jpumpaces, WeEINGS. ooascccodsus0900K0 OG) goosdoo 
Oil consumption ner indicated horsepower, main 

engineswal ll punpGSeSwmpOULCd SHER nr retin iieice mmr: 0.31 
Oil consumptien ver day at sea, tons............. 35.65 14.95 
Oil consumption per day in port, tons............ ID) off 
Numberotdavsha Uisecmapermann Ulises rein lenin 220 220 
Numbei of days in port} per annum............-- 145 145 

15.500-KNor VoyAGE 

Days> St. Sea intense con eee OR eine aoe Ea. 55.5 55.5 
Days: iin ipontkys..octenepeey ion noes Cee eee 36.5 36.5 
Total oil consumpticn at sea, tons..........,.... 1,98 830 
iNatalWoweiconsum pion De pOGuetOnN Shri eerie iinet 206 26 
Reserve oil bunker (for about six days), tons..... 220 90. 
Metal Vol carried outbound yy conse ciettrrr 1,400 946 
AVoKeNl yl lonirsaecl Gsm WD CUM, WOME>caccconoacdevcnn 1,090 4o¢ 
Total cil necessary, homebound, tons............. 1.316 518 
@ilftombesperchasediahnandemtonSmenemeeine nei icias 1,000 0 
Weight) of crewsandy stores tons arbre eit 50: 50 
Fresh water on board at start of each leg, tons... 300 75 
Total weight of vessel, including fuel, water, etc., 

outbound’ Vtonsiyn sce sere eet amc aero ae 7,270 6,754 
Total weight cf vessel, including fuel, water, etc., 
homebotnd wRtONS peer 7,180 6.323 

CERIO CAPAC, OMEISbaTL, WORE.c000nco0n 00000000 11,420 11,979 
GarcolcapacibymhomewandstonS eerie rier 11,510 12,407 
Cargo capacity. averuge (two ways), teons......... 11,465 12,193 

Cost oF Oprration PER VOYAGE 

Insurance (4 percent; depreciation 5 percent), 2 
CREE kA Men oe en ie cicincniG dc oacacorania Con cdc $44,200 $48,800 

Brokerage. at &|15 per ton cargo capacity......... 5,440 3.460 
Overhead and general expenses at $20 per gross 

ton; ‘NenManntimy. ce Aes cole ents eucteasnem del teers 45,600 45,600 
Ines Ieancs Vineeein Sonokvanisitn tones 6 oo u amon main cocoa ct 45,900 15,260 
Wateruas Sle penton coLereeneerin eco iota 600 150 
IDS QHAOORS, Gr, SHOWA. oo vencncs000000 cath 12,200 12.209 
Engineer nersonnel...........5.---- 9.300 7,600 
General stores, deck, engineers and stewards..... 5,000 5,000 

Ne: ) (RIA er aii Ohad io ou. Goloker imoidorcrciarol $166,246 $138,279 
Loading and discharging of deadweight tens at $1 

per ton and 75 percent of cargo capacity...... $17,200 $18,280 

Total cast for deadweight cargo (per veyage) $183,440 
Loading and discharging of bulk cargo at $2 per 

100 cubie feet at 75 percent capacity.......... 17,700 18,600 

Total operating cost for bulk cargo (per 
VOYAGE) ait ee sa CEA oGishae ner $183,940 $154 870 

CoMPARISON OF EARNINGS WITH DEADWEIGHT CARGO CARRIED 

Tons per voyage outbound at 75 percent capacity. 8,500 8,980 
Tons per voyage homeward at 75 percent cas 

Pacis: Vas ah itches, cio Se en ae oe ee 8,640 9,300 
Rate, per «tons sis aalsiscat cae cae teee ie einen $1325 $13.50 
Gross revenue per voyage at 75 percent capacity. $232,500 $246,780 
Ces ME CRAIC MSP WOWAEOscooocov000000000000 $183,440. $156,550 
INGE TRAVEIAHE PSE WOME oo aoc on ud coucobo0bAoooNd $49,060 $90,230 
INetEeventempeneann linker nein cirni inner $195,000: $358,969 
Percent earned on investimentyeelaenieniiee 10 16.65 

ComPaARTSON OF EARNINGS WiTH BuLK Carco 

Cubic feet of cargo carried out and return at 75 
percent (capacitya saree etn ee 885,000 930,000 

IREHO Par KNOY CEN TEGPa co ccobsoacodnunadancc000 $27 $27 
Gress vevenue for bulk cargo...........¢.4.-.-.. $239,009 $251,100 
Costiotloperation pen wvoyvacemmeee neta $183,940 $156,870 
INGE SRVEROO REP WONEGEs0 000000 000d0000000000000 $55,060 $94,236 
INGE REVERS [WGP INE ocoocccoacavueuoouKuD$ $218,500 $374,000 
IPERS CRAG! OM TAKEREMGMs 5oq0c0000dc0000000 11.2 17.4 

From the foregoing it will be seen, for the particular con- 
ditions chasen, that the motorship has an increased earning 
capacity over the steam vessel of 66 percent on deadweight 
and 55 percent when bulk cargo is carried. In addition to 
the bulk cargo, there can be carried on the outbound trip 
544 tons of oil, which, at $13.50 per ton, will increase the 
amount earned on investment from 17.4 percent to 18.73 
percent or 67 percent better than the steamer. 

The above figures can be used as a basis for working out 
a comparison for any route which will vary directly with 
length of voyage and the size of the vessels employed. 

THe MororsHip WILLIAM PENN 

A brief description of the motorship William Penn will be 
given, as it was the first large vessel of this kind owned by 

wae 
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the United States Shipping Board. The performance of this 
vessel in service will be of particular interest, as it 1s to be 

operated over the same route and by the same operating 
company as the electrically driven ship Eclipse, recently put 
into service. 

The hull, having been originally intended for a 3,000 shaft 
horsepower single screw turbine installation, is not exactly 
suitable to the Diesel engine installation of 4,500 indicated 

horsepower, or 3,500 shaft horsepower. For best efficiency, 
due to its high block coefficient, the vessel should not be 
driven over 101% to 11 knots in service. The screws have 
accordingly been designed for lower turns than that for 
which the engines were intended, so that the designed mean 
indicated pressure, upon which the efficiency of engines some- 
what depends, will be maintained. 

The William Penn has a length between perpendiculars 
of 439 feet 6 inches, a beam of 60 feet, a depth molded te 
shelter deck of 36 feet 8 inches, and a draft of 28 feet 434 
inches, corresponding to 12,375 tons deadweight. The length 
of engine room space was maintained the same as for the 
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steam driven sister ships. A built-up column was added to 
tie the middle of the engine room double bottom to the shelter 
and bridge decks, to prevent possible synchronous vibrations 
being set up between the main engines and the hull’s structure. 

The main engines are, as previously stated, six cylinders, 
each of a bore and stroke of 740 millimeters and 1,150 
millimeters, respectively. Along the port side are arranged 
the three auxiliary engines each driving 65 kilowatt gene- 
rators, and along the starboard side the maneuvering com- 
pressor and bilge and ballast pumps. The lubricating and 
salt water cooling pumps are placed near the forward bulk- 
head and the fuel oil pump and reserve air compressor aft, 
between the main engines. In this vessel a fresh water closed 
cooling system, with cooler and fresh water pump, has been 
added for the cooling of the cylinders and covers. This is 
a precaution against mud being deposited in the spaces, 
which is liable to occur with deep draft vessels when navigat- 
ing shallow waters and rivers. The salt cooling water is 
maintained for the main compressors and piston cooling, 
which is also used for cooling the fresh water. 

Germany to Build High Powered Diesels 
By Our Special London Correspondent 

The prolonged coal strike in England has afforded a remarkable advertisement 
for the motorship and it is a fact of more than ordinary significance that while 
there are now millions of tons of steamships laid up, there do not appear to be 
any large motor vessels idle at the present time. Attention 1s now beimg concen- 
trated on the construction of high power2d engines and it will probably surprise 
most shipowners and shipbuilders to learn that Germany is making a determined 
attempt to lead the way in this sphere. 

P‘HE Hamburg South America Line is having built a 
large motorship in which a couple of 3,000 brake 
horsepower Sulzer Diesel engines will be installed. 

These engines are under construction at Sulzer’s German 
works at Ludwigshaven and are the biggest of the type yet 
built for marine purposes. They are six cylinder engines 
with a diameter of 680 millimeters and a stroke of 1,100 
millimeters developing their full power at 100 revolutions 
per minute. From the purely technical point of view, these 
engines are noteworthy in that they inaugurate a novel 
system of scavenging which Sulzers have now decided to 
employ in all their large sets. 

TurRBO SCAVENGING Pumps FoR DIESEL ENGINES 

In the Sulzer engine the principle of scavenging is to 
have two series of scavenging ports at the lower end of the 
cylinder, the bottom one being opened and closed by the 
passage of the piston in the course of its strcke, while the 
supply of scavenging air entering through the upper ports 
is controlled by semi-rotary valves operated from a _ hori- 
zontal spindle in the scavenging trunk. Sulzers have re- 
tained this general design but instead of supplying the 
scavenging air from a yertical pump driven directly off 
the engine, two electrically driven turbo scavenging pumps 
are installed in the engine room, one of which will supply 
sufficient scavenging air for both the propelling engines, 
the other remaining as a stand-by. In this way it is pos- 
sible to obtain an extra 6 or 7 percent power on the shaft 
as this is the amount normally absorbed by the scavenging 
pump. Moreover it is claimed that no larger electric gen- 
erating sets are required in the engine rocm since in any 
case with electrically driven winches it is necessary to in- 
stall an electric generating plant of sufficient power to: oper- 
ate them when in port. When at sea this same power can 

be used to drive the scavenging pumps and no additional 
plant is necessary. 

Taking a ship equipped with two 2,000 brake horse- 
power Diesel engines, and provided with electrical auxil- 
laries, the auxiliary generating plant might comprise two 
400 horsepower sets. The scavenging pumps needed would 
be two of about 250 brake horsepower, one being sufficient 
for supplying scavenging air to both engines. When in 
port, one generating set would be sufficient to operate all 
the winches, while at sea one set would also carry out the 
whole of the work required including driving the scavenging 
pump and all the minor electrical auxiliaries. 

A GEARED DIrseL ENGINED LINER 

Among other high powered motorships that will shortly 
be built are two equipped with 6,000 horsepower machinery 
for the Hamburg America Line, now approaching comple- 
tion at Hamburg. ‘These are remarkable as forming the 
first examples on a large scale of the application of geared 
Diesel drive. In these vessels the twin screw engines, each 
of 3,000 horsepower, run at 390 revolutions per minute 
and drive the propellers at about one quarter of this speed 
through the intermediary of ordinary mechanical gears. ‘The 
engines are two of the numerous sets which were actually 
built during the war for installation in submarine cruisers 
and have ten cylinders of 530 millimeters bore and stroke. 
They are four cycle M. A. N. machines and are similar to 
the submarine engines used in the German Navy during 
the war except that the number of cylinders has been in- 
creased from six to ten. 

5,000 HorsEPOWER CAMELLATRD FULLAGAR ENGINE 

In view of the attention now being paid to the Camellaird 
Fullagar engine it will interest engineers, shipowners and 
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Fig. 1.—The 10,000-Ton Motor Tanker Seminole Built and Engined by Vickers for the 

Anglo-American Oil Company 

shipbuilders in the United States to know that the largest 
individual marine engine now being built is one of this 
design under construction at Cammell Laird’s own works 
at Birkenhead. It is to develop 5,000 brake horsepower 
in six cylinders running at 95 revolutions per minute, the 
cylinders being only 26% inches 
in diameter with a stroke of 42 
inches. 

Cammell Laird’s has just com- 
pleted a twin screw set of two 1,000 
brake horsepower engines, the 
largest of this type yet built. The 
illustration shows these on the test 
bed on the occasion of their official 
trial run. They develop their nor- 
mal power of 1,000 horsepower at 
115 revolutions per minute and 
have four cylinders 18!%4 inches 
diameter and 50 inches combined 
stroke. The principle of operation 
of the Camellaird Fullagar type is 
now so well known that it need not 
be explained but the most interest- 
ing fact in connection with the 
trials of the engine is that they 
achieve what is apparently a record 
fuel consumption for ordinary 
Diesel engines as this works out at 
0.39 pound per brake horsepower 
hour. Remembering that it in- 
cludes the fuel required for operat- 
ing the scavenging pump, the three 
stage air compressor, the circulat- 

ing water and _ lubricating oil 
pump, it will be agreed that the re- 
sult is noteworthy, exceeding in 
economy as it does the most effi- 
cient four stroke desien which has 
as yet been worked out. 
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RESULTS WITH THE STILL ENGINE 

The first official test results of 
the Still combined steam and oil 
engine are now available and al- 
though they are better than any- 
thing that has yet been recorded, 
there is still some doubt whether 
the complication of adding a steam 
boiler with the necessary pumps to 
the Diesel engine, not to speak of 
the steam valves on the working 
cylinder, is warranted by the econ- 
omy compared with the ordinary 
Diesel motor. The lowest figure 
recorded on the trials at full load 
of a single cylinder engine develop- 
ing about 350 brake horsepower 
was 0.375 pound per brake horse- 
power hour. This included all the 
auxiliaries, as well as a separately 
driven scavenging pump which in- 
cidentally absorbs only four per- 
cent of the total power. This en- 
gine has been built at Scott’s Ship- 
building and Engineering Works 
on the Clyde and details of it were 
recently published. 

It is hoped by the manufactur- 
ers that still better results will be 
achieved and in any case it is of 
course not possible to obtain the 

maximum efficiency on a single cylinder unit. The engine 
will be built as a six cylinder machine developing 2,000 brake 
horsepower and it is hoped that on this engine consumption, 
overall, of less than 0.36 pound will ultimately be achieved. 

A number of interesting motorships have been launched 

Fig. 2.—Two 1,000-Brake Horsepower Cammellaird-Fullagar Diesel Engines—the 

Largest of the Type Yet Built 
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or completed during the past few weeks including the 
Seminole, now trading between England and New York, 
and an oil tanker built by Vickers for the Anglo American 
Oil Company. This is a second ship to have the standard 
Vickers solid injection Diesel engine, which is proving much 
more successful than the opponents of the solid injection 
system anticipated would be the case. This 10,000-ton ship 
with a speed of 11 knots has a fuel consumption of only 
about 10 tons daily. 

Another new ship is the ore carrying vessel Strasse for 
the Grangesberg Oxelsund Company built by Gotaverken 
and designed to carry about 8,000 tons, while a third is 
the Tosi engined Primula, one of the first ships in which 
machinery of this type has been installed. The motorship 
Sardinia, a single screw vessel with a 2,100 horsepower 

re 
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Molded depth to main deck, 24 feet. 
Speed, 11 knots. 
Type of engine, reciprocating. 
Size of engine, 27 inches by 45 inches by 75 inches 

by 48 inch stroke. 
Boilers, Scotch. 
Number of boilers, 3. 
Steam pressure, 180 pounds per square inch. 
Kind of fuel, oil and coal. 

The Bethlehem (Dahl) mechanical oil burning system is 
installed on each vessel, and the boilers are fitted with 
Howden’s forced draft furnace fronts suitable for conversion 
to coal burning if desired. The engines and boilers are 
placed aft with the fuel oil tanks forward of the boilers. 
Bethlehem-Weir horizontal fuel oil pressure pumps, 6 inches 

S. S. Henry Deutsch De La Meurthe: Deadweight Tonnage, 8,350; Indicated Horsepower, 2,833; Speed, 12.90 Knots 

Werkspoor engine, has recently been completed and two 
or three others will shortly be finished. 

Progress in motorship building is proceeding along steady 
lines in spite of the desperate shipbuilding slump which 
in fact will probably prove a blessing in disguise for the 
motorship builders. 

Tankers Delivered to Lux Navigation 

Company 
OLLOWING a very successful deep sea trial run on 
May 20, the second of two steel tankers built at the 
Sparrow’s Point Plant (Baltimore, Md.) of the Beth- 

lehem Shipbuilding Corporation, Ltd., for the Lux Naviga- 
tion Company, London, Eng., has been delivered to her 
owners. The first one of these tankers was delivered on 
May 10. 

The Henry Deutsch De La Meurthe and the Emily Deutsch 
De La Meurthe, as the vessels are named, are similar in 
design to the well-known “Shell” tankers, and are built on 
the longitudinal system of framing. They are classed at 
Lloyd’s highest rating. The total carrying capacity of each 
of these tankers is 8,350 tons deadweight on a mean draft 
of 24 feet 9 inches, with an oil cargo capacity of about 7,600 
tons. The principal particulars are as follows: 

Length overall, 427 feet. 
Length between perpendiculars, 412 feet. 
Extreme breadth, 53 feet 31% inches. 
Molded breadth, 53 feet 1 inch. 
Molded depth to upper deck, 31 feet. 

by 4 inches by 8 inches, are installed in duplicate for supply- 
ing oil to the burners. The pump room is located near amid- 
ships, and is approximately 8 feet long and of the same 
width as the vessel. 

Two Bethlehem-Weir vertical simplex cargo pumps, 18 
inches by 16 inches by 24 inches stroke, are utilized for 
handling the oil cargo on each ship. Feed, drain, fuel oil 
transfer, ballast and deck, and donkey and fire pumps are 
of the same type. The main circulating pump is a 14 inch 
double suction centrifugal type, direct connected to an 8 inch 
by 8 inch vertical single steam engine. The deck machinery 
for each vessel consists of two 8% by 8 inch gypsies located 
on the upper deck, a hand operated capstan on the forecastle 
deck, two 8% inch by 10 inch compound geared winches 
on the upper deck, a 10 inch by 10 inch triple spur geared 
windlass, and a 9 inch by 9 inch horizontal spring-quadrant 
steering gear controlled by hydraulic telemotor. The aux- 
iliary machinery was built at the Moore Plant of the Bethle- 
hem Shipbuilding Corporation, Ltd. 

On the trial of the Henry Deutsch De La Meurthe, which 
was run on April 21, an average speed of 12.90 knots was 
maintained at a mean draft of 24 feet 9 inches. An average 
of 2,833 indicated horsepower was developed at an average 
engine speed of 79.34 revolutions per minute. On the trial 
of the Emily Deutsch De La Meurthe, which was run on 
May 20, the average speed maintained was 12.36 knots at 
a mean draft of 24 feet 10 inches. An average indicated 
horsepower of 2,985 was developed at an average engine 
speed of 79.25 revolutions per minute. During the trials of 
both vessels the fuel burned was oil with a gravity of 28 
degrees Baume. 



_ Standardized Diesel Engines—V" 
Discussion of the Double Acting 

Two Cycle Engine and Its Possibilities 

By H. R. Setz 

HE climax of the general engine structure with »n*-- 
matic plate valve port scavenging control, described in 
the previous issue, is reached in the double acting two 

cycle engine. An examination of Figs. 23 and 24 shows 

such a design based on the same bore and stroke dimensions 
as in the single COIN four cycle and two cycle engines shown 
respectively in Figs. 2, 3, 16 and 17. The cylinder proper 
here consists of an upper and a lower section, both rigidly 
held near their outer ends; their inner ends are slidably 

centered in a separate belt section which is mounted on the 
planed upper face of the cylinder beam. Freedom of aline- 
ment for each cylinder unit as well as unrestricted longitudi- 
nal expansion and contraction of each cylinder section are 
insured in the same ideal manner as with the previously 
described engine types. 

One-half of the port length being in the upper cylinder end 
and the other half in the lower, these can be conveniently 

milled out of the solid cylinder wall to a nicety of form which 
greatly contributes to a clearly defined direction of flow of 
the scavenging air when entering the cylinder. To facilitate 
ease of travel of the piston rings over the gaps necessary be- 
tween the cylinder ends to allow for expansion, these are 
made staggered relatively to each other between consecutive 
ports. An axial contact surface between the cylinder ends, 
located between the scavenging and exhaust ports, checks the 
flow of exhaust gases through the expansion gap without 
restricting movement of the cylinder ends. Indirect cooling 
for the ends of the cylinder wall around the ports is ob- 
tained by direct contact over their entire outer surface with 
thoroughly water cooled walls of corresponding contour in 
the surrounding belt section. 

TRANSMISSION OF LONGITUDINAL WORKING LOADS 

A feature worthy of special notice is the transmission of 
the longitudinal working loads through the outer cylinder 
wall directly to the cylinder bolts without causing the belt 
section containing the ports to participate in any load trans- 
mission. The latter is at all times under compression, a 
feature especially pronounced on the exhaust port side; the 
advantages of this will be appreciated, if it is remembered 
that cylinder trouble on many early two cycle engines could 
be directly traced to the absence of such provisions. Sur- 
rounding this belt section with the ports we have again the 
scavenging air receiver, here built up of easily removable 
steel plates and running the entire length over the top of the 
cylinder beam. 

Owing to the use of the port scavenging control already 
described and illustrated in Fig. 19, the high pressure ends 
of the cylinder castings have been stripped of the multitude 
of valve pockets and irregular passages which haye so 
enormously complicated double acting engines, both two 
cycle and four cycle, as heretofore built. The elimination 
of valve operating gear with the inevitable cumbersome 
linkage and mechanism indispensable for actuating valves 
in different planes and different centerlines simplifies the 
construction so much that the double acting feature is at first 
hardly recognized. 

An examination of the sectional view (Fig. 23) shows that 
these results have been accomplished without introducing a 
single element which has not been tried and proven by well 
matured experiences gained from double acting gas and 

*Ccpyright, 1921, by H. R. Setz. 
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Diesel engines of large capacity. Such features are the 
joint between the two cylinder sections in a plane through 
the ports, the water cooled metallic stuffing box and the 
lower cylinder head with integral water jacket which is 
assured of the desired flexibility because of the large differ- 
ence in diameter between the inner and outer walls. The 
upper end of the cylinder is closed off by the same cylinder 
head as was used in the single acting engine. 

INTERCHANGEABILITY OF PARTS 

From the under side of the cylinder beam down, every 
part of the engine is interchangeable with the parts which 
have been used on the single acting two and four cycle en- 
gines of the same stroke and bore. The large connecting 
rod bolts and deep sectioned crank pin and crosshead 
pin boxes here find ample justification, as does the collar 
tvpe of piston rod attachment shown sectionally in Fig. 24. 
The latter, by virtue of its heavy backing nut, ensures a 
positively secured joint between piston rod and crosshead 
while the engine is in operation, at the same time greatly 
facilitating the loosening of this connection and permitting 
withdrawal of the piston rod through the stuffing box. 

A valuable advantage of this arrangement, which has 
helped to make it popular in large modern engine prac- 
tice, is the ease with which clearance adjustments can be 
made without affecting the piston cooling water connections. 
The piston cooling gear can be taken over just as it stands 
from the types of engine already described. The effective 
diameters of the piston cooling tubes had to be made large 
for considerations of staunchness rather than of water con- 
veying capacity; even for the increased requirements of a 
double acting piston they are more than sufficient. 

OPERATION OF FUEL VALVE 

What mechanical valve gear remains is confined to the 
camshaft, push rods and levers required to operate the fuel 
valve. Referring to Fig. 23, it will be seen that only one 
fuel cam is required per cylinder, or no more than were 
needed for the single acting two cycle engine. Since the 
rollers for head end and crank end are spaced 180 degrees 
apart, the proper timing of injection for the head end and 
crank end working strokes is automatically spaced at the 
proper interval. 

The operation of tappet rod A by means of sector lever 
F (Fig. 25) is chosen for the two reasons that it permits 
varying needle lifts during operation and makes roller 
clearances and adjustments immune against upward or down- 
ward cylinder expansion, The shaft which constitutes the 
fulcrum for lever F, and to which arm E is keyed, is centered 

at M. The only effect of moving the center H upward or 
downward is to cause a minute change RF in the radial dis- 
tance of the contact point between tappet rod A and lever F, 
and consequently a change of no measurable magnitude in 
the lifts of the needle N. If, however, it is desired to vary 
the lifts of the needles in order to meet operating conditions, 
a movement of shaft WM and lever E varying the tappet rod 
position anywhere between A and 4A,, accomplishes this 
result without at the same time disturbing the timing in 
any way. By swinging tappet rod A entirely clear of the 
working surface on lever F into position A,, the fuel valve 
will be put out of operation. This corresponds to the “stop” 
position on the hand maneuvering gear of the engine. 
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THE ULTIMATE TYPE oF RECIPROCATING ENGINE 

ATTAINED 

With this two cylinder double acting construction we 
have arrived at the ultimate type of reciprocating engine; 
two power strokes from each cylinder per revolution and 
therefore the same degree of material utilization as is char- 
acteristic of the steam engine with the same fewness of 
parts. Like the latter, the favorite Diesel engine arrange- 
ment will be in the form of three cylinder units, for all 
except the largest sizes when four cylinders will be resorted 
to. Owing to the higher mean effective pressures obtained in 
the Diesel engine, its cylinders become smaller and the 
weight and space requirements less than those of a steam 
engine of the same number of cylinders, rotative speed and 
capacity. Over the latter the Diesel engine possesses the 
encrmous advantage of having all its cylinders and the 
parts that go with same alike and interchangeable. The 
“individual job” feature so pronounced especially on marine 

Fig. 25 

steam engines is eliminated and in its place we have dupli- 
cation of - parts and quantity production. 

As the foregoing exposition shows, this feature of dupli- 
cation of parts inherent in all Diesel engines can, by con- 
sistent design, be expanded into a most pronounced duplica- 
tion of use of the same parts on various types of engines. 
In this manner it becomes possible to distribute the appre- 
ciable first cost of one set of patterns, tools and fixtures 
over a line of units having a wide range of capacity and 
application, a manufacturing advantage of almost revolution- 
ary significance. 

Not the least economy and adaptability to meet a wide 
range of demands is furnished by the fact that in plants 
where the nature of service requires units of different capaci- 
ties this can be met to a heretofore unknown extent with 
engines of the same bore and stroke of the double acting 
type for the larger units and single acting ones for those 
of smaller capacity; the latter can, by the use of identically 
the same framing and over 90 percent of the same moving 
parts, always be converted into units of greatly increased 
capacity at an almost nominal expense, a feature of import- 
ance alike for stationary and marine installations. The 
spare parts to be carried for either type of installation are 
virtually the same. 

POSSIBILITIES OF THE DoUBLE ACTING Two CycLE ENGINE 

The extraordinary possibilities of the double acting two 
cycle engine are strikingly brought out by means of the com- 
parative figures of Tables Iand II. The first of these shows 
capacities, weights and principal overall dimensions of a 
set of three four cylinder engines having the same bore and 
stroke, built on the same *edplate and having all parts below 
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the under surfaces of the cylinder except the four cycle crank 
shaft alike and interchangeable. 

The four cycle engine is credited with higher rotative and 
piston speeds and also is based upon a greater mean effective 

TABLED I 

Four-Cycle, Two-Cycle, Two-Cycle, 
Single- Single- Double- 
Acting Acting Acting 

Nikteniyere GH? GybkaelsAS,6o0n00000000000 4 4 4 
Speed, revolutions per minute...... 140 125 115 
Continuous’! lcad capacity, brake 
bs ordse soo a0ocnoob ed oodoO Ulan 520 825 1,500 

Weight of engine complete. including 
piping and grating, tons.......... 76 *85 4.97. 

Weight per brake horsepower, portals 327 230 147 

Overall@lencthaeererrereiererer BD? (\? BY 5” 24’ 6” 
Maximum height centerline shaft ‘to 

hisshest' point on engine.......... 14’ 6” 14’ 6” 16° 10” 

TABLE II 

Fonr-Cycle, Two-Cycle, Two-Cycle, 
Single- Single- Double- 
Acting Acting Acting 

iNumbe qo tarGylinGdecseeererietit te 
Continuous ijioad capacity brake 
INIT  codoov00000una0K0N0[ 1,509 1,500 1,500 

Speed, revelutions per minute....... 120 115 110 
Rore and stroke, inches............. 27 hy 42 25% by 46 23 by 36 
Mechanical efficiency, percent. oe 74 72 79 
Mean effective pressure pounds per 

Squatemminch rye ceria cir 93 88 80 
Weight of engine complete, includ- 

ing Diping end grating, tons..... 235 *160 *100 
Cost of manufacture, including pat- 

LELNS Heelrctpeh dere cere ie mera tete $145.000 *$105.000 *$65,000 
Overall WEEN cac004005000000000 4 280 10% PN? (SY 
Maximum height centerline shaft to 

highest point on engine......... 18’ 9” 16’ 10” 18’ 3” 
Wuel consumption per 24 hours, tons 6% 7 7% 
Lubricating ot! consumption per 24 

INGEIS, CBMNOAS | ccon0c0ne00000000 30 40 20 

*Including centrifugal scavenging pump. 

pressure because of the low material utilization character- 
istic of this engine. Owing to the greater frequency of load 
and heat applications, and because scavenging in the lower 
ends of the cylinders is somewhat interfered with by the 
presence of the piston rods, a speed of only 115 revolutions 
per minute is assumed for the double acting engine and a 
similarly conservative rating has been observed for the mean 
effective pressure. 

Even with these reductions, the double acting engine excels 
by a wide margin. The differences in weight are brought 
about, aside from the necessity of a scavenging air pump 
in the case of the two cycle engines, by the different sizes of 
maneuvering compressors needed for each type of engine, 
according to its capacity, which also accounts for the slight 
variations in overall length. 

Table II shows a set of engines compared on a basis of 
equal horsepower. Similar reservations in regard to speeds 
and mean effective pressures, giving due consideration to 
the size of cylinders, have been made here as in Table I. A 
particularly low mean effective pressure rating has been 
assumed for the double acting engine, not so much with the 
idea of accepting this as the normal working load, but rather 
to emphasize its advantages compared with the single act- 
ing units whose higher rating more nearly corresponds to 
best modern practice. 

The drastic reduction in number of cylinders from the 
four cycle single acting engine up to the two cycle double 
acting machine is accompanied with an almost equally em- 
phatic reduction in bores and strokes. The decrease in num- 
ber of cylinders enormously shortens the bedplate and 
renders it less sensitive to deflections due to inaccuracies of 
foundations or to the deformations of a ship’s hull at sea. 
Owing to the shorter stroke the bedplate also becomes nar- 
rower, a circumstance which, together with the small fly- 
wheel that can be used here, makes it possible to place a 
double acting two cycle engine further aft in a boat, thus 
shortening the line shafting and tunnels. 

The fuel consumption of the four cycle engine is some- 
what lower than that of the two cycle units but it is by far 
the most expensive to build; on the other hand, lower grades 
and therefore cheaper fuels can be burned in two cycle en- 
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gines, a fact which results from the absence of exhaust ing two cycle engine is less than that of the four cycle and 
valves. ‘The lubricating oil consumption of the double act- approaches that of a steam engine of the same capacity, a 
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saving which is due to the reduced dimensions and smaller 
number of moving parts. 

SAVINGS IN SPACE AND WEIGHT AND Costs 

The most remarkable gain, however, is shown in the space 
and weight required and cost of manufacture, which readily 
explains itself from the fewness of parts and their greatly 
reduced size. The significance of this will be fully under- 
stood in the case of marine installations, where a three cylin- 
der double acting two cycle engine can be put in the sdme 
space as a triple expansion steam engine of the same ca- 
pacity and will not weigh as much as the latter with all 
its accessories; the entire space occupied by the boilers be- 
comes available for cargo space. Thus, at a cost amounting 
to little more than that of a steam engine, it becomes pos- 
sible to convert existing steamers into motorships without 
requiring extensive changes in the hull but resulting in a 
pronounced saving in cargo space and weight capacity. A 
logically constructed and installed double acting two cycle 
engine permits new ships to be built at less cost than steamers 
and with an increase im cargo capacity equal to at least one- 

half the space and weight now required by first class steam 
equipment. The rapid construction of such ships is greatly 
facilitated by the small number of engine parts and their 
relative simplicity which call for very much less machine 

shop and assembly work than single acting engines, a fact 
most convincingly expressed in the materially reduced manu- 
facturing cost shown in Table II. 

Nor do these gains from the manufacturing point of view 
exhaust the advantages of the double acting engine; an 
equally important gain can be scored from the viewpoint 
of operation. The greatly reduced number of moving parts, 
their extreme simplicity and all around accessibility are fea- 
tures which put this type of engine in a class by itself as 
regards convenience of operation. Not the least important 
point in this respect is the relative smallness, as compared 
with other types of engines, of the essential parts exposed 
to heat impulses, the cylinders, cylinder heads and pistons. 
Says Professor C. H. Peabody in MaArINnE ENGINEERING 
for September, 1920, page 754: 

“The difficulty of cooling an internal combustion engine in- 
creases with the size in geometric ratio. As the thickness of 
the cylinder walls must increase with the diameter and the 
rate of flow of heat decrease with the cylinder volume, that is, 
with the cube of the diameter, the difficulty will increase in 
proportion with the fourth power, while the area of the sur- 
face increases only with the square. Consequently the diffi- 
culty of cooling increases with the square of the diameter of 
the cylinder; that is to say, it is four times as troublesome to 
cool a 200 horsepower engine as a 100 horsepower engine, for 
with constant piston speed and mean effective pressure, the 
power increases with the square of the diameter. Another 
way of looking at the matter is that with the same efficiency 
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of cooling the inside of the cylinder will be hotter for the 
larger engine. This comes from the fact that a greater differ- 
ence of temperature is required to force the heat through 
thicker walls. We must not be surprised that there is a ten- 
dency to reduce piston speed and mean effective pressure for 
large engines.” 

The foregoing exposition shows how systematic planning 
and logical adaptation have led to a system of Diesel en- 
gine construction which, while incorporating only well estab- 
lished constructional features and principles, opens an en- 
tirely new directive ef enormous potentialities. Questions 
of fundamental importance, such as two cycle or four cycle 
and single acting or double acting, can be solved in the eas- 
iest possible and only proper manner—by accepting the 
legitimacy of either type in its proper application, which is 
primarily a matter of speed and to a lesser degree of size. 
The adoption of either type will involve but one capital 
change, that of the cylinder with the necessary parts, and 
will amount to a small fraction only of the cost of those 
parts which under this system remain unchanged. ‘This is 
possible, as a critical study of the various views shows, with- 
out having to make any concessions whatsoever at the ex- 
pense of any one type. Furthermore, all the constructional 
forms resorted to are sanctioned by the most advanced spe- 
cialized experience and none of the incorporated features or 
combinations is novel in the sense of requiring extensive ex- 
perimental research to establish its functional suitability. 

Appendix 

Force AND TuRNING MoMENT DIAGRAMS 

Fig. 26 shows ideal indicator diagrams for four cycle and 
two cycle single acting engines and for the two cycle double 
acting engine. In plotting them the exponent 1.33 was used 
and a length of cut-off chosen such as to give the mean effec- 
tive pressures marked. In the four cycle diagram, an initial 
absolute pressure of 14 pounds per square inch was assumed 
to exist at the bottom dead center position preceding the 
suction stroke. The ccmpression curves for the two cycle 
engines were drawn on the assumption that absolute scaveng- 
ing air pressure of 18 pounds per square inch is established 
in the cylinders at that point where the piston recovers the 
inlet ports. The toes of the two cycle diagrams have been 
faired out to a characteristic two cycle shape. 

On the basis of these diagrams the curves in Fig. 27 were 
plotted. They show net forces acting along the cylinder 
centerlines corrected and uncorrected for inertia. Since 
the weights used for calculating the inertia forces were com- 
puted from finished detail drawings of the engine parts} no 
uncertainties of estimation need be allowed for. No investi- 
gations of the connecting rod side throw were made; instead 
of that, an assumption well justified by more exact calcula- 
tions, namely, that 35 percent of the weight of the connect- 
ing rod parts is concentrated at the crosshead pin center 
and 65 percent at the crank pin center, has been made. 

As will be noted, the inertia forces do not play as great a 
part as they would, for instance, in a twin tandem horizontal 

engine. In the figures for inertia weights given in the illus- 
tration, 3,804 and 3,944, respectively, only a small propor- 
tion (513 pounds) is due to the piston extension and pro- 
duces an effect which is hardly discernible in the diagrams. 

A natural progression in the material utilization already 
noted in the tables comparing horsepower weights and sizes 
is again manifest here. The four cycle piston thrust dia- 
grams show a large proportion of idling. The two cycle dia- 
grams exhibit a marked improvement in this respect and the 
ultimate utilization and work capacity that can be realized 
is represented by the double acting curves. 

The crosshead side forces shown in Fig. 28 are small 
in proportion to the net piston thrusts. Owing to the effect 
of inertia in producing side pressure even during the idling 
periods of the four cycle engine, the mean crosshead thrust 
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encountered in the double acting engine is by no means pro- 
portional to increased capacity. With the double center 
crosshead construction used on these machines, it is a simple 

matter to provide surfaces amply sufficient to resist the thrusts 
of the double acting crosshead without heating. 

The most interesting curves of the series are the tangential 
effort curves shown in Fig. 29. The increase in uniformity 
and the rise in the mean value of these curves re-inforce the 
impression, already deepened by the observations hitherto 
made, that the natural climax of fitness and material effi- 
ciency is reached in the two cycle double acting engine. 
The mean tangential force of the four cycle engine is 5,800 
and its ratio to the maximum is only .068. This ratio for 
the double acting two cycle engine amounts to .253, a figure 
which speaks for itself. 

Efiaciency in Material Handling 
NE of the pressing business questions of the day is the 
elimination of industrial wastes. It is a factor that 
has an important bearing on the manufacturer’s 

problem of meeting present economic conditions. 
Industrial waste may represent either material, labor or 

time. Material wastes are concrete, tangible and for this 

reason have received closer study. On the other hand labor 
wastes and time wastes, particularly unproductive labor and 
time represented in the handling of material, have not, gen- 
erally speaking, received the attention their importance as a 
definite opportunity for effecting certain economy in manu- 
facturing justifies. 

The accurate records listed below were made by the Yale 
& Towne Manufacturing Company on the cost of handling 
600 tons of molding sand, from a freight car on the rail- 
road siding to the molding room in the foundry, 200 feet 
away. Forty feet of this distance was a 12 percent grade 
up a concrete ramp, with a sharp, right-angle turn into the 
shop at the top. 

MercHANICAL MEtTHop 

Material handled: Molding sand. 
From: Freight car. 
To: Molding room storage. 
Distance: 400 feet round trip. 
Grade: 12 percent—40 feet long. : 
Capacity of Yale dump body truck: 27 cubic feet. 
Men required: To load 
Men required: To unload 
Men required: To operate 

Trotalbm ents sevscncone coche ors ee ee ee eee 

Total time consumed to unload shipment of 600 tons: ys. 
Motaltcostiomlaborn(G=hourpday) peace eeererereeererte $183.60 
IDSaROTAGS CHEFKES 6 4.000000000009000000000000c0000000000 None 

Total expense 

WHEELBARROW METHOD 

Material handled: Molding sand. 
From: Freight car. 
To: Molding room storage. 
Distance: 400 feet round trip. 
Grade: 12 percent—40 feet long. 
Capacity of wheelbarrow: 5 cubic feet. 
Men required?) Morload@ipie aa. pane cence en One Eero 5 
Misa Trin WAeSlArROWS cooocconnccnp00000G00000 0000500000 13 

Total men 

Total time consumed to unload shipment of 600 tons : 6 days. 
Tovall Gost cit Selnore (OAno we GEN) 5006000 c0c0g0000000000000 $495.72 
Demurrage charges (over 4 days, $25 per day)............ 

Total expense 

Many more examples could be cited. Mechanical handling 
is one way of accomplishing more work for the same 
expenditure. 



Problem of the Hull and Its Screw Propeller—IV— 

Method of Estimating Effective Horsepower Delivered by 

a Propeller—Induced Cavitation—Wake Gain and Loss 

By Rear-Admiral C. W. Dyson, U. S. N. 

O illustrate the method to be followed in making an esti- 

mate of the effective horsepower delivered by a propel- 
ler when the J.H.P., or S.H.P., and the speed of the 

vessel are known, take up the case of vessel FP. 

VESSEL F 

Hull of the Dreadnought Type Having a Standard Basic Slip of 

Approximately 13 Percent 

To illustrate this phenomenon the case of a destroyer is 
given in which the shafts were carried by two struts each, 
the axis of the lower arm of each forward strut being paral- 
lel to the base line of the vessel, while the axes of the lower 
arms of the after struts were inclined downward at the for- 
ward edge 4% degrees. 

VESSEL G 

from curve 1 for vessels of 310 feet load waterline length oc- 

curring approximately at a speed v1.42 V/L.L.W.L. and 

arriving on curve 2 when v= 1.92 V/L.L.W.L. 

*Paper read before the Society ef Naval Architects and Marine Engineers, 
New York, November, 1920. 

Hull Propeller 
Propeller LIL MV the S BOOS INDWTNIGE coscooovcec 2 

fem Deramre Rey mere: Sesh eh ats 5 4 B= 30.5 Blades ............ 
nee 5 ee ae ce coe eee ae el aa 3 HT = 9.583" Form ............. Standard 
FORM seddoeeoredseaaemopecoeseouoncT Standard B = Doe vee eee seen. 92 5" 
D) co occpetege ea eaMata aie ta te enn een 13.42’ = = WIE gebouscanboocsacs 82 
FMR IS a IN te 15.17’ EL WL. PAA. 
PA. ene NOTES BIC =P A283) Naar re ceaiesiatee oes 595 

— [dbp ene ewe aRE Coen eee ae 3567 A DA. 
DA 314 EES IS Reh eg vet apsteretaies (ah 13,330 

TS. 3 bURA pee Sean ee eee 7,760 B POX BR veces. 3,762 
i — pp cue eee eee eeaset cere 86 L.A.B. = 150.25 1—S............. 79 
PEs eed sxcagestn estas eoneiie oe 23.97 2L.AB Vives eect eee eee, 29.33 
LTD chgequcictone nee ee ae 4.97 say Ses Sie MUETUDIi ar at tl 11.77 
I ELIPS SoS ee eee 34,259 on four propellers __ al i LHL teense 18,021 
PC, outst nevorceee nomen ore oe 648 B.C. on C — D = 345 PO. ieee eee 025 
ELE IPS Yenc ioe Oca Or Oo Soon 22,200 on four propellers B.C. on € — D cor. EAP eet eens 9,461 
SJELP.. Seep ae soa O Ore Cor Bocaire 31,519 on four propellers F A 7 Dalal! coomo0000009 15,680 

Ot —s 

Ship steaming with one idle propeller on each side: 

O sooggaesedrocoe Spon canbtd coe men paca cor ernoraon 7 10 135 15 

= 000 a SAS SOUS USSR SR CA: SoC aE Oe Oe 292 4172 5632 6258 
J 
SEL IPA: Goo GD OED Bes HES ORES aon Ne Naren ey ae 1,760 4,443 9,263 11,586 
Zi, (CHAVIS Th, JS (O) ano om acoddas cite costo Ace aca orrs 1.44 1.0 62 49 
§ anoco biol g eee Duke Cuca tk CR ene eee eee 3995 3661 3182 205 
IK oagadbiados OOO ODUnot Goto CCcma a omogs Ueriamenn 77.87 105.4 13223 142.1 
ANGiy IG Saaaca 0 Cc OCC UD RMA OCOD OS AE mine Go noo onda aac car 75.9 101.9 132:1 143.85 
SIE,” peocoddact spans nord bo diooetand sorb eoneC rer 15,760 15,760 15,760 15,760 
IK cosaceneSd BOS MAO DA AMES O8 OOat ROS RRO OSU aa mas 1 1 1 1 
eh.pa z 
See th Ol nA est ys ri eres s ev enen cia evegene seis Bye .06 122 33 545 
le Jal se J 

MR sd ict oca xP ctele iE Rw a 1.25 94 5 27 
Ly trod o-oo ane RONG CCN REG CeCe oR ree ae Cerne 1.101 745 365 202 
OLD, D> EIEIO 6 5 ses tt Nein eas aia ae 105 192 442 635 
CLODy''o Edel. c CONUSOO EG OTe ORC cnn ana orci 1,166 PAI 4,910 7,050 

In the above calculations SYBCo Of Xx = a 

2Z» = log S.H.P. — log S.H.P.. + Z,. aha 

It has been stated that with vessels of types 1 and 3 the v, = 1.42 V 300.5 = 2475 
transposition of Zs from curve 1 to 2, Fig. 7 (see page 400, , = 192 V Os = 
May issue), does not occur. This statement requires modifi- ee: D, Tip ois 

cation because it does happen when what may be called in- 85 
duced cavitation occurs. By this term is meant cavitation V 
which is produced by means other than the conditions nor- Cee 1.279 
mally governing the performance of the propeller. It is fre- Tae af 
quently encountered with vessels of the destroyer type when Bs wel aged xe TH Dhaite seat “A 

propeller struts have been so constructed and fitted as to o URISED, Gn, SHV MONS OSHS OVAr Loon $= iN. GUINVE 
increase the squat of the hull and to, produce areas of - Y 
reduced pressure in the wake of the struts, the propellers ri “2 See eat os seme eh. p. 
working in these areas. In such cases the value of Zs 1, Fig. 7, to —— on curve 2; where curve of = 
gradually passes,over from curve 1 to curve 2, the departure Y EMP. 

Vv ) g 
e 

crosses ordinate of unity load at lower than 
V V 

1 (Fig. 8), curve 2 becomes a horizontal line coinciding with 
Zs = 0, Fig. 7. The change of the Zs condition does not 
change so abruptly as is done in making the estimate, for 

558 



554 MARINE ENGINEERING Jury, 1921 

e. h. p. Uv Sp Jal, I2¢/ Revs. 
—o e. h. p. z = Zp K Zs S s 
Bal JP V Est. Act. Est. Act. 

025 237 10.3 3912 —1.668 1 356 400 +1.215 21 074 165 160 
05 474 12 4092 —1.355 1 732 720 +1.025 21 09823 197.3 200 
075 711 14.3 A877 —1.1715 1 1,117 1,150 + .805 Al 09093 233.3 230. 
10 946 15.52 0292 —1.0414 1 1,507 1,500 + .70 Lal 09568 254.5 250 
.20 1,892 19.25 6564 — ./279 1 3,102 3,100 + .435 21 1070 319.7 CM 
30 2,838 ZS) 1332 — .5445 1 4,732 4,750 + .30 21 1196 362.1 359: 
AO 3,785 22.8 7775 — .4144 1 6,385 6,300 + .248 21 1432 394.6 394 
50 4,730 24 8184 — .3135 1 8,055 8,100 + 1.65 fall 1492 418.3 425 
.60 5,676 25.1 8559 — .231 1 9,741 9,700 + .122 21 1634 444.9 453 
70 6,623 26.15 8917 — .1613 1 11,436 11,500 + .105 21 1845 475.5 476. 
.80 7,570 PY MS) 9258 — .1009 1 13,143 13,100 + .095 Jl 2072 507.8 508: 
90 8,514 28.15 9599 — .0477 1 14,855 14,900 + 08 fil 2227 540.5 538 

1.00 9,461 29.2 9957 0 1 16,580 16,550 + .061 21 2417 571 571 
1,05 9,935 29.94. 1.021 -+-0.0221 1 17,445 17,400 + .05 21 2479 590.3 591 

inspection of the actual revolutions indicates that it begins 
at about 23 knots and changes gradually until at 26 knots it 
has taken its position on the pass-over line used in the esti- 
mate. 

e.h.p. 
CAVITATION WHEN Is GREATER THAN UNITY 

LO JEJE 
When the load fraction exceeds unity the laws governing 

the action of the propeller, both as to power and apparent 
slip increments, appear to change, but the changes occurring 
appear to be dependent upon the value of the speed fraction 
at which the performance plots on Fig. 8 (see page 402, 
May issue). 

Should the performance plot on or above the curve £, 
Fig. 8, and at a load fraction exceeding unity, the values of 
Z» follow the curve marked 5 on Fig. 7, while should it plot 
below the curve E the value Zp» follows the curve 4, the 
equation for curve 4 being 

eh.p. 
Zy = 1.0414 log 

BIEL JP, 
while that for curve 5 is 

~ ELH:P. 

Should the performance plot above /, the values of Zs 
follow the curve 3, which differs shghtly in equaticn from 
the cavitation curve 2, Fig. 7, the new equation being 

I, a reciprocating engine destroyer plotting above E; vessel J, 
a destroyer plotting below L; vessel K, a dreadnought plotting 
below £. 

The trial data of vessels J and J are not of the best, as the 
propellers of Z were cavitating heavily, producing excessive 
vibration of the engines and affecting the clearness of the 
indicator cards, while with vessel J the starboard propeller 
and torsion meter readings suffered badly through induced ~ 
cavitation of that propeller, the port propeller running 
smoothly. 

VesseL H—Typep 1 

Hull Propeller. 
IAL Vi S © INGER coovecccade 

Bae IBIS ssooosv0c0000 3 
aes Honimnge. tates Standard 

BS ILILNV IL, = Moy OEM EPA SAAS oe Cal oe 18.25/ 
Nom, BO, = PARISIEN x nen atoeye 19.75’ 

BC, oa C = 1D) = SIZ PRA = DAR ics ae 328 
En TRS a ns ON 7,250 
Sly IDEN GIRS ence 6h a6 ant 2,498 
B Toa Rac va eer eee 8.65 

BEG, on) G*— DD) cor. Ee Re ae Ga tse eae ZAWS2 
H TTR SEC itn ethers 4.35 

for ——_ = _ 492 TFIEP ass 2 othe Noy ee 24,800 
B PAGS eye Oe 65 

Siti BIC, On XX = SY EIR 2 eee eae 16,492 
LAI. S 

PAL AAI, > Jel = MESS 
S = 195 
IX = ils 

*The data omitted are confidential and therefore cannot be made public. 

e. h. p cs I, Jal, Poa Revs. 
— (== Emenee 

IB all e.h. p. oD V Zp Est. Act. ZE§ S Ss Est. Act. 

.0747 1232 9.5 3896 —1.1718 1670 1600 -+1.09 135 1118 49.1 92 

09957 1642 10.45 4902 —1.642 2251 2200 + 8 a3 07742 58.12 57.5 

1991 3284 13.21 .6196 — 728 4639 4800 + .502 oll SS) 08023 73.69 73.6 

2987 4926 15.05 7059 — .545 7054 7125 + .346 135 08538 84.43 84.5 

3983 6568 16.45 7716 — Al5 9538 9300 + .235 135 08919 92.66 92.5 

4978 8210 17.7 8302 — 314 12035 11600 + 145 135 .09148 99.96 99.75 

5974 9852 18.92 © 8875 — 233 14503 14625 + .07 135 09275 107 106.8 

.697 11494 19.76 9269 — 1615 17098 17200 + .017 135 .09679 112.3 10,1 

7965 13136 20.33 9536 — :1012 19645 19600 +0 135 1069 116.8 116.2 

8961 14778 20.8 .9756 — .048 22205 22200 +0 135 1209 121.4 120.2 

9957 16420 21.24 9963 — .001 24740 25200 --0 135 1347 125.9 124.8 
1.045 17230 21.44 1.006 + .0294* 26537 26600 + .015 135 1396 127.9 126.5 
1.095 18062 21.62 1.014 + .056* 28213 28100 + .023 135 1457 129.9 129.2 

v The next vessel given is extremely interesting on account 
Should it plot below £, the values of Zs for values of of the enormous range of load fraction and large range of 

V speed fraction through which the performance extends. 

greater than .9385, becomes zero, the increase in apparent 
slips being apparently independent of speed but entirely de- 
pendent upon power. 

PERFORMANCES OF FouR VESSELS ANALYZED 

In order to illustrate these phenomena the performances 
of four vessels will be analyzed, the first, vessel H, having 
been used in the preparation of all the design curves; vessel 

VESSEL [—Tyrr 2 

Hull Propeller 
IL SONY Shan SS OS INGEN Goocoascc00: 

B= 235 WAGES ocooocconccs 
Jel = OR ROH goo acco000000 Standard 

B= EVAL. = (096 Y DPE RRC MIAN | S38 42’ 
Norn, JC, == il | GRAS ne Tees ose 10.833’ 

B.C, on € = 10 = SY Pe DAES sereys 275 
— B= 284 IESG MIS ORES OO NOS 6,400 
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B.C. on C — D cor. IPE SW OOO noe 2,974 
H ig ior aura comane.c 7775 

for ——= .247 Vanier te Sp aibioke cere 22.82 
B TEIN Ae Geter crete coca 3.23 

SIBC, © X Ss ABH elated ee Sacer GoeN one 3,625 
2L.A.B, = 245 LAGS Tato ee ete 693 

PIL MIB, = ll = SS IBJELIP> 600000000000 2,912 
S = GB 

——— 

*In this case Zp fcllows curve 5, Tig. 7, and Zs follows curve 3. 

MARINE ENGINEERING 555 

sequent reduction of pressure occurs an increase in wake 
over the normal is generally encountered, resulting in a slow- 
ing down of actual revolutions below the estimate. 
speed of the propeller at 

The tip 
35 knots was 16,050 feet with an 

effective thrust per square inch of projected area of 16.9 
pounds, both figures being exceptionally high. 

VESSEL K 

This vessel is of the dreadnought type and has propellers 
— 

w) s é. hy p: I, Jel, Ia VESSEL H—Type 1 Revs. 
— SSS (aa aS >) < a) 

uv V e. h. p. 18, Jal, 12, Zp Est. Act. Zs S § Est. Act. 
16 7013 467 1859 —./62 627 Aten +.35 2225 08617 163.8 ace 
18 789 787 3133 —.522 1090 +.21 2225 1085 188.9 184 
20 8767 1287 5123 —.298 1825 Roe --.082 2225 1353 216.4 220 
22 9643 1978 7874 — 105 2847 2750 +.0 2225 1747 249.4 255 
24 1.052 2881 1.147 +.09 4460 4500 —.07 2225 £239 292.6 296.5 
25 1.096 3297 1.313 +.18 5487 5500 —.122 2225 2543 313.6 313.5 
26 1.14 3738 1.488 +.26 6597 6500 —.178 2225 .2687 332.6 324 
27 1.184 4193 1.669 +.34 7931 7600 —.226 2225 2893 355.4 342 
28 227 4474 1.781 +.38 8696 8750 —.278 2225 2814 364.5 368 
28.5 1.249 4622 1.84 +4 9106 9300 —.3 2225 2801 370.3 374 

The performance of this vessel’s propellers enters the over- 
load zone to a greater extent than any other of which the 
records are available. The maximum load fraction attained 
is 1.84, while the corresponding speed fraction is 1.249. The 
ratio S.H.P. = .92 I.H.P. probably does not exactly fit this 
case, as the main air pumps were driven by the main pro- 
pelling engines and absorbed some of the power developed by 
those engines. 

VESSEL J 

This vessel is a destroyer fitted with turbines connected 
directly to the propeller shafts. The revolutions are high 
with resultant high tip speeds, while the effective thrusts 
delivered at 35 knots were also very high. The blades of 
the starboard propeller had been injured by striking some- 
thing and were run in this injured condition, with the result 
that the performance of this propeller was extremely erratic. 
The port propeller, however, ran smoothly to the end of the 
trials and the power data taken from this shaft were con- 
sistent. In comparing the estimated and actual performances 
the actual power of the port shaft has been doubled for the 
total power, while the revolutions of that shaft have been 
taken as the normal revolutions. 

of such characteristics as to plot her performance consider- 
ably below curve B, Fig. 8. Her hull is of type 1. 

Hull Propeller 
LILLY J. S INWTMDSE soococccse 4 

B=* Biladesmeenneeee eee 3 
} ae NOTIN twee rrr Standard 

TES OS TEI TE Koh shell 1) DI Ra ee Cane a 9.583’ 
INO, IC, == WZ TEX Tene ee Bea Sete a A, 8.193’ 

BC, O2 C = ID = FS RGA TAN A tates 501 
ll = B= SUD IES Se ettecs POOR Oe 10,670 

BC, o8 C —= ID gor. TENE ROR Merete ae ae 2,904 
H ae RS een eee 84 

for ——— = 455 Vi Pae OS > Scone 24.13 
B UDI R Sat cholerae cette 8.75 

SSBC, OX X =] 6S Wedgie ae Bidiasee 31,732 
PIL AJB, S JET = V5 IZ Ou ran ne Coes 554 

S = A16 IBJaL IP. 17,580 
IKIBC, = 2 SHIRA ea seee tame Ao 29,196 

Mean %&¢€. = Large 
Kk = 

* The data omitted are confidential and therefore cannot be made public. 

Concerning the efficiency of propulsion, results of trials 
indicate that with type 1 and probably very fine type 3 
ships, where the basic slip is greater than the S values corre- 
sponding to curve B, Fig. 8, there is a gradual increase in 

Hull Propeller : > 4 acs ; 5 cL IPIL, = S00) Ren aa a salad 2 efficiency in passing from the upper curve of S to B and 
B= WP AES Gudaseacooon 3 then a gradual decrease until the cavitating curve for the basic 
Ef SS OMAP Werke coosccncecsor Standard S is reached. However, in making the estimates of per- 

Be os LIL It, = SY DNL anne nace 7.8" formance this probable increase should be omitted and carried 
eas BEG. = ale ae Se Vee a as so much possible velvet. The maximum gain is probably 

RC on x (cor ) = 285 Tighe Ure ee 15.100 reached with basic slip between 21 and 22 percent, becoming 
DL, ALB. 2 18? S BRED FP SCIR noonccoosece CYS practically zero with those basic slips for which the upper S 

S = LP PERO A DRT ASD ASO 778 curves on Fig. 8 approximate closely to B or are below B. 
VE Urstcinloa rosters 35.11 
IIR NAN Oe ete 13.65 Wake GAIN AND Loss 
ep ageteee orn en eo0es Before taking up the subject of design there is one phe- 
ATTA ae een 13,663 nomenon met with to which attention should be called, and 
El a sepantanhooe 23,943 this is the effect produced by a change of wake which may 

ANALYSIS 
v eh. p S.H.P.d Rs 

je =o Da Fe ee (FFE wae eta a 

v e.h.p V 18, Jal, IP Zp K Est. Act. Zs S) Ss Est. Act. 
12 430 3418 03147 —1.53 1 707 800 +1.255 222 1179 185.7 184 
16 1050 4558 07685 —1.14 1 1735 1800 + .894 222 .1260 249.9 249.9 
20 2210 5697 1618 — .82 1 3624 3900 + .62 222 1401 317.4 310 
24 4700 6837 3440 — 481 1 7910 8300 + .388 222 1792 399.1 389 
28 8600 7976 6294 — .205 1 14934 15000 + 2 222 2195 489.6 468 
32 12970 9115 9493 — .0221 1 227955 23000 + .032 222 2271 565.1 563 
34 15100 9685 1.105 + .0632 1 27695 27500 + .0 Li 2594 626.6 623 
35 16200 997 1.186 + .80 28953 29406 + .0 222 2669 652 655 

These vessels begin squatting at about 20 knots, and when 
the struts are properly located so that no eddying with con- 

occur due to the vessel altering her lines of flotation. This 
variation of wake may be due to a change in trim, causing 
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ANALYSIS 

e.h. p v Sp Bl, IP Revs. 
—  eship z — Zp K SS ZS S Ss 

12), Jal, 12 I Est. Act. Est. Act. 
all 1758 10.31 4273 —1.0414 1.0 2654 2750 98 16 139 148 153 
@ 3516 12.96 BOY — 7/279 10 5463 5400 68 16 143 187 189.5 
3 5274 14.81 6138 SAAS 1.0 8333 8100 515 16 149 215 218 
A 7032 16.3 66755 — 4144 1.0 11244 11050 400 16 158 240 241 
5 8790 17.44 7228 == SIS 1.0 14185 13700 317 16 161 257 259 
6 10548 18.42 .7634 — 23) 1.0 17152 16300 250 16 167 274 274.5 
J 12306 19.32 8007 — 1613 1.0 20138 19150 19 16 alli 288 288.5 
8 14064 20.1 £350 — .1009 1.0 23143 22000 142 16 176 302 302.5 
9 15822 20.7 8579 — .0477 1.0 26159 25300 alll 16 185 314 315 

1.0 17580 21.13 8757 — .00 1.0 29196 28300 082 16 193 324 326 
1.05 18459 ANS 8848 SL ZA 1.0 30720 30000 075 16 .200 329 331.5 

an increase in wake during a portion of her career, but the 
wake usually returning to normal after an upper limiting 
speed is attained, or it may be caused by the vessel lifting 
bodily in the water, decreasing its submerged fullness and 
tending to plane. This latter action is accompanied by a 
heavy decrease in wake and a corresponding falling off in 
efficiency in propulsion. 

EFFECT OF ALTERED TRIM 

Vessels which slightly alter their trim at a speed depend- 

ing upon the ratio of v to \/L.L.W.L. may accomplish this 
change in trim without an increase in the wake. Such a 
vessel is vessel H, while another ship of similar type may 
show a decided gain in efficiency during this period of in- 
creased wake due to the resulting increased thrust of the 
propeller produced by the increase in wake. Such a gain is 
spoken of as wake gain. Such gain is shown by vessel L, 
following. Vessels H and L have effective horsepower curves 
practically identical in form. Both show a slight hump 
between 15 and 17 knots. The performances on trial of the 
two ships were radically different. The writer was aboard 
both of these vessels and noted that vessel H, which was the 
lighter and smaller of the two ships, after passing 15 knots 
developed a very peculiar vertical vibration which gave one 
the impression that she was trying to break her back. ‘This 
vibration disappeared after passing 17 knots. Vessel ZL, on 
the contrary, passed through the range cf the hump smoothly 
and with a total lack of this peculiarity of vibration. 
Analysis of the performance of vessel L shows that when the 
estimate of power and revolutions are made for the speeds 
and effective horsepowers obtained from the model tank the 
revolutions obtained agree with the revolutions corresponding 
to the actual speeds corresponding to these estimated powers. 

When a vesse! lifts bodily in the water and begins planing 

obtained by using the model tank curve of e.h.p. and v. 
After planing is accomplished the wake gradually increases 
to normal as the speed is increased. 

Gain by possible wake increase should never be counted 
on as a certainty, but loss by wake decrease should always 
be allowed for. 

VESSEL L 

In the case of this vessel, the estimated powers and revolu- 
tions are those obtained from the model tank curve, while 
there are also given columns of the actual S.H.P.a, speeds 
with corresponding revolutions obtained by fairing the hump 
out of the model tank curye and using the new speeds as 
those to be expected rather than those used in the estimate. 

DESIGN OF THE PROPELLER 

In treating this subject an attempt will be made to be as 

Conpition I 

Hull Propelle) 

LAL MY les S * INGBUTMIOSP secon ocodt 4 
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A = * One entre eee Standard 
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for .455 Cae ea a eee 21.61 
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*The data cmitted are confdential and therefore cannet be made public. 

ANALYSIS 
Ra 

e. h. p. wy) cy) es SS 
——— — — U; SIBLE @ Act. 
ID JaLIP, @) lo,  tevadk V Zp K Sal IPa faired for % Zs S) Ss Est. forv 

oll 2256 11 0091 —1.0414 1 3128 11.25 3250 +175 135 .069 106.8 102 
p 4512 13.86 6415 — ./279 1 6439 14.0 6550 a 46 135 .0729 135 129.6 
3 6768 ISAS 129 — 5445 1 9822 16.12 8950 + 305 135 0778 154.4 151.3 
A 9024 17.25 7984 — 4144 1 13253 17.67 13200 + 198 NBS 082 169.9 168 
5 11280 18.4 8517 — .3135 1 16719 18.8 16750 + .118 MOS 0861 182 181.7 
6 13536 19.3 8933 = Bil 1 20217 19.7 20360 — 061 135 0913 192 190.6 
ff 15788 20.05 928 — 1613 1 23736 20.34 23700 + 015 135 0964 200.6 198.6 
8 18048 20.7 9581 — .1009 1 27278 20.85 27250 0 135 107 209.6 206 

6 20304 PALMS) 9789 — .0477 1 30833 21.25 31100 0 a3 HAS 215.6 213.5 
1.9 22556 21.45 9928 0 1 34412 21.55 Off 0 135 135 224.2 221 

curve 

as she lifts, the model tank curves indicate a rapid decrease 
in the increment of increase of the resistance. Shceuld the 
estimate of power required be made for the e.h.p. and speed 
given on this curve of deflection, a bitter disappointment will 

be encountered. Rather, the curve before inflection should 

be extended by means of a batten and the v’s corresponding 
to this extended curve of e.h.p. will be the actual speeds 

brief as possible, confining the discussion entirely to the 
precautions that must be taken in deciding upon the initial 
point of the design and to the formulas used in obtaining 
the design. This subject will be discussed in the fifth in- 
stallment of this article, which will appear in the August 

“jssue. 

(To be continued.) 
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Balsa Insulation for Refrigerator Ships 
Overcomes Many Difficulties in Installation and Mainte- 

nance of Refrigerated Spaces—Standard Insulation Plans 

tion and practical from the viewpoint of the shipbuilder 
and the shipowner is one of the most important factors 

in the development of refrigerator ship cargo capacity for the 
transportation both of fruits and of the more highly perish- 
able meat and dairy products. : 

In the fruit trade there are several interesting develop- 
ments along new lines, the more important being the move- 
ment of Pacific Coast fruits to the Atlantic via the Panama 
Canal. Heretofore practically all of this tonnage has moved 

[: SULATION that is adequate and economical in opera- cases. Balsa thoroughly treated and waterproofed retains its 
insulating efficiency and its structure. 

Balsa insulation, now in use on over sixty vessels and 
specified for another twenty odd under construction accord- 
ing to a tabulation prepared by American Balsa Company, 
Inc., is in distinct contrast with other insulating materials. 
Probably the most important development in the use of Balsa 
is the plan of installation which permits the ready removal 
of entire sections of the insulation for the repair or painting 
or simple inspection of the ship’s hull. These sections 

overland but the burden of 
greatly increased freight rates 
and the improved service by 
water in point of time and 
frequency of sailing are re- 
sponsible for the recent ex- 
perimental shipments of cit- 
rus fruits and apples by 
water. The fruit growers 
are now carefully studying 
various methods of insulation 
and refrigeration in co-op- 
eration with the Department 
of Agriculture. Projects are 
also under consideration for 
the movement of fancy fruits 
from the west coast of South 
America to the United States. 

With the exception of the 
| fruit trade, both existing and 
under development, the 
United States, though the 
largest producer of foodstuffs 

{in the world, has not felt 
| the necessity of having re- 

The demand for refrigerated cargo vessels divides 
between two principal groups of products—meats, 
requiring low temperatures, and fruits, calling for 
temperatures of 35 to 50 degrees F. In the meat 
trade, home consumption demands have established 
England as the chief importer of frozen and chilled 
meat, to the extent that in 1913 that country took 94 

percent of the total world tonnage of these products 
moving over seas. To bring these meats from her 
colonies and from South America, England has de- 
veloped a great fleet of refrigerator vessels represent- 
ing im 1920 about 75 percent of the total refriger- 
ator ship capacity of the world. If the refrigerator 
space in the large passenger liners is excluded, Eng- 
lish ships have over 90 percent of the world’s re- 
frigerated cargo capacity. This world capacity ag- 
gregated, in 1913, 53,000,000 cubic feet of cold stor- 
age space in ships having 10,000 or more cubic feet 
each, excluding the fruit carriers. By June, 1920, 
this figure had increased, almost proportionately 
with the increased meat trade, to 89,000,000 cubic 
feet, including the capacity of ships under con- 
struction. 

can quickly be lifted back 
into place without sacrifice 
to the insulating efficiency of 
the structure and without any 
waste of material. The im- 
portance of this plan will at 
once be appreciated. 

Other factors such as dura- 
bility and permanence, high 
insulating quality, ease of 

‘installation and saving of 
space and weight make a con- 
sideration of Balsa of inter- 
est. Equally, too, does the 
present extension of its use 
to the insulation of boiler 
and engine room casings, 
crew’s quarters and for par- 
titions between staterooms. 

Balsa is the lightest weight 
wood known to commerce, 
averaging in its treated. con- 
dition about ten pounds per 
cubic foot, or roughly, one- 
third less than cork. In- 

frigerator ships to carry 
abroad its surplus of perish- 
able meat and dairy prod- 
ucts. This condition may partly arise from what is ap- 
parently the belief of ship operators that refrigerated ships 
are undesirable from the viewpoint of maintenance and up- 
keep and that they are not adaptable to general cargoes on 

| the return hauls; despite the fact, too, that cargo carrying 
| under refrigeration brings higher freights rates and permits 

| ise of a more extended interest in this type of tonnage. 

of more complete service. 
The difficulties of maintenance and flexibility center large- 

| ly around the problem of satisfactory insulation of the re- 
frigerated spaces. ‘That many of these difficulties can now 
be avoided through the use of Balsa insulation, gives prom- 

For 
example, with the formerly accepted methods of insulation 
it was impossible to get at the shell of the vessel to locate and 
repair a leaking rivet without tearing out the insulation and 

| having to patch it up one way or another afterwards. Or 
in such a case as a Slight collision with the dock or tug boat 
nose, or other damage, the exact point which must be in- 
spected is often difficult to locate and considerable areas must 
therefore be uncovered to find the exact location of the 

| trouble, even though this may be quite small and trivial. 
Another point in connection with many forms of insula- 

| tion is that, while they are efficient when dry as first in- 
| stalled, they gradually absorb moisture and lose their insu- 
lating value or they may shake down under the vibration of 

| the ship. Renewal expense is therefore a large item in these 

dividual pieces of Balsa have 
been found weighing as 
little as four pounds per 

cubic foot. This lightness results from its peculiar cel- 
lular structure which is said to differ from that of any other 
wood. In ordinary wood the thickness of the cell walls forms 
a considerable part of their diameter. In Balsa these walls 
are extremely thin and, where in other woods these are woody 
fibers, there is in Balsa practically no lignification. This 
structure confines within its large, barrel shaped cells a quan- 
tity of “dead” air, i.e. non-circulating air, representing over 
90 percent of the total volume of the wood, accounting for 
its high insulating value. 

In contrast with any other insulating material Balsa has 
the important and unique advantage of a structural strength 
which is fully half that of spruce. This strength of Balsa, 
together with its other advantages of woodworking facility, 
the large panels in which it is supplied, tight joints, non-ab- 
sorption of moisture and permanence of structure, establish 
an entirely new basis for the installation of insulating mate- 
rial. Balsa panels are 24 inches wide, 8 feet to 10 feet in 
length and 1 inch, 2 inches and 3 inches in thickness. This 
large size is an important factor in the simplicity of its in- 
stallation. 

Irrespective of the coefficient of heat transmission of the 
insulating material, the refrigerating engineer has always 
found it necessary to allow an excessive margin for joint 
leakage because of the difficulty of securing tight joints under 
the conditions of commercial installation and because of the 
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higher heat transmission of the cementing or filling materials 
that have ordinarily to be used. It is also necessary with 
other materials to compensate for loss of efficiency through 
moisture absorption. 

Balsa, with a coefficient that compares favorably with 
other commercial materials, has the added advantage of very 
small joint leakage. ‘This is due, first, to the smaller num- 
ber of joints possible with the large panels and, second, to 
the close woodworking of the tongue and groove, ship lap 
or butt joints used and the elasticity of the wood which per- 
mits of very tight setting of these joints. 

Another important factor resulting from the structural 
character of the Balsa panels is the elimination of most of 
the sheathing, studding and supporting structure required 
where other insulating materials are used. Instead of a large 
number of layers of waterproof paper, sheathing and fram- 
ing necessary to support the insulating material proper, there 
is required with Balsa only one layer of sheathing for pro- 
tection against surface wear. 

This simplified construction represents an important 
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SECTION A-A 
Fig. 2—Removable Wall Sections 

saving both in the cost of the accessory materials and in the 
labor of assembling; together with the light weight of the 
Balsa itself, it also materially reduces the deadweight which 
must be carried and the saving in total thickness of the insu- 
lation wall or floor means just so much greater revenue-pro- 
ducing storage capacity. For example, a completed insula- 
tion wall, using six inches of cork board with the required 
four layers of spruce sheathing, is 9 inches thick and weighs 

'17 pounds per square foot of wall area. Six inches of Balsa 
|insulation, with the one protecting layer of spruce needed, 
\ is 7% inches thick and weighs only 8 pounds per square 
‘foot, or less than half the weight. 

One of the most important features of Balsa is the per- 
manence of its structure and insulating value, achieved 

Viggeueh special treatments to which the wood is subjected. 
It is by reason of these exclusive methods of treatment that 
the American Balsa Company has been successful in adapt- 
ing this product of the tropical forests to the many practical 
commercial uses to which Balsa is being placed. 

The processes of treatment expel all surplus moisture from 
the wood and preserve it against decay. In addition, the 
waterproofing treatment effectively prevents the absorption 
of moisture after installation. Balsa, therefore, is not sub- 

| 
) fi 
t 
, 
i 
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ject to a reduction of insulating efficiency; and from the 
viewpoint of sanitation, this exclusion of moisture absorption 
by Balsa is a valuable feature through the prevention of 
odors arising from bacterial lodgment and growth. 

By reason of its many desirable characteristics, Balsa is 
meeting successfully the problem of maintaining permanent 
insulating efficiency in refrigerated spaces on board ship. 
Where many other materials quickly deteriorate through the 
absorption of moisture and disintegrate or become dislocated 
through vibration, Balsa has been found to maintain its 
structure and efficiency even under the most unfavorable con- 
ditions. 

STANDARD INSULATION PLANS 

The extensive employment of Balsa as the insulating mate- 
rial for ships has led to the adoption of a series of standard 
plans of installation for different locations and different 

Fig. 3—Several Stages of the Installation of Balsa Ship 

Insulation in Refrigerated Cargo Hold of 

Passenger and Cargo Liner 

types of ship construction and for temperatures above or be- 
low 20 degrees F. Where abnormal conditions prevail these 
plans can easily be modified. Sketches of these plans are 
shown in Figs. 2-7, which indicate the simplicity of Balsa 
installation. Standard instructions covering the details of 
erection have also been issued, which place the whole instal- 
lation within the scope of ordinary joiner work. 

Particular interest attaches to the plan of installation, al- 
ready mentioned, by which the insulating walls can be re- 
moved to get at the shell of the ship. Heretofore, when it 
has been found necessary to paint or inspect the inside of 
the hull or to replace rivets, the insulating material has had 
to be torn out and, later, patched up at the expense of insu- 
lating efficiency and a great deal of labor. 

REMOVABLE WALL SECTIONS 

With the plan of Balsa insulation shown in Fig. 2, 
the removable wall sections are made of one layer of Balsa 
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panels erected vertically and another layer laid horizontally, 
enclosed in a hardwood frame to which the sheathing is ap- 
plied vertically. These composite sections are held in place 
‘by fastening the frame to stationary studs with lag screws. 
‘The heads of the screws are 
covered by a 4 inch shutter of 
‘the sheathing material run- 
ming the length of the joint. 
Under this plan of construc- 
tion there is a continuous 
layer of the insulating ma- 
terial, a most important fac- 
tor in efficient insulation. 
Furthermore, all of the joints 
surrounding the removable 
section are broken, thereby 
preventing air leakage. 

To take out any section of 
the Balsa removable insula- 
tion the shutter on each side 
of the section and the top and 
bottom cleats are removed, 
the screws taken out and the 
Balsa wall allowed to swing 
down on to the floor. 

This plan of removable 
Balsa sections can be applied 
to insulation either between 
frames or inboard of the framing. The additional space 
gained by inserting one of the layers of the Balsa wall sec- 
tion between the frames is an important factor in increasing 
the carrying capacity of the refrigerated space. 

Balsa has also been used for a number of years in ships’ 
ice boxes where its structure and insulating efficiency per- 
mits the construction of boxes to be placed anywhere, even 
exposed on deck. On ships where there is no refrigerating 
mechanism the saving in ice and the preservation of perish- 
able food during long voyages are important factors favoring 
the use of Balsa. 

unimportant factor in 

ment during the war. 

5,000,000 cubic feet. 

FIRE PROTECTION OF INSULATED SPACES 

In fire resisting qualities Balsa compares favorably with 
other insulating materials. Tests show an exceedingly slow 
flame penetration, due to the insulation action of the first 
surface charring. Balsa will not continue to glow or smol- 
der, thereby greatly reducing the fire risk and eliminating 
those fires that have in the past been found almost impossible 
to extinguish where insulating materials have smoldered, 
with noxious gases, for days at a time. Another factor in 
the fire resistance of Balsa is the fireproof character of the 
waterproofing compound used on the Balsa panels, which 
contains a chemical well known as a constituent of fire ex- 
tinguisher fillings. Lloyds and the American Bureau of 
Shipping have approved the use of Balsa for ships’ insula- 
tion. 

Further advantage that has been taken of the structure 
and high insulating value of Balsa is its use for the insula- 
tion of boiler and engine room casings and for the floors 
of crew quarters where, as on tankers, these are located over 
the boiler room. Where it is desired to install the Balsa 
panels on the inside of the casings, and for floor use, these 
panels are sheathed with sheet metal on one side which af- 
fords protection against wear and added resistance to fire. 
A number of such installations have already been made and 
others are in progress of construction. The additional com- 
fort to passengers and crews resulting from the increasing 
use of Balsa for these purposes can be appreciated, especially 
by those who operate ships in the tropics. 

Not only in ships but in many other phases of the trans- 
portation of perishable products, Balsa has begun to play a 
conspicuous part. Extensive test installations of this mate- 

MARINE ENGINEERING 

Though refrigerator ships hitherto have been an 
the 

marine, there are indications of an awakening inter- 
est in this type of tonnage. 
April, 1921, the United States has only eighteen 
straight refrigerator ships, with a total of three and 
one-half million cubic feet capacity, 
largely of refrigerator ships ordered by the govern- 

While this is entirely dis- 
proportionate to the greatly increased merchant 
tonnage of the United States, there are in addition 
to these vessels a number of ships engaged in the 
transportation of fruit, of which the outstanding ex- 
ample is the “great white fleet” of the United Fruit 
Company, whose refrigerated spaces aggregate about 

Practically all of these fruit 
vessels were built in England. 

Jury, 1921 

rial as the insulation for refrigerator cars and automo- 
bile trucks show remarkable results in insulating effi- 
ciency and in the lessening of the weight of the carrier, 
with an increase in strength and permanence of structure. 

As the material for the 
construction of containers for 
shipment of perishables by 
parcel post or express, Balsa, 
through its structural 
strength and woodworking 
facility, is opening up an en- 
tirely new transportation de- 
velopment. Ice cream, meat, 
fish, poultry and other prod- 
ucts, chilled and packed in 
chilled Balsa containers, can 
be transported for great dis- 
tances in excellent condition 
without further refrigeration, 
In addition to the lighter 
weight of the containers the 
elimination of the ice for- 
merly required for packing 
materially decreases the ship- 
ping costs. 

With the extension of these 
important and varied uses, 
Balsa may well lead to the 

development of adequate refrigerated cargo space and to the 
prevention of much of the waste now suffered in the trans- 
portation and marketing of perishable foodstuffs. 

American merchant 

According to listings of 

consisting 

Another Burden for Shipowners 
Proposed 

(Concluded from page 512) 

in the old days. ‘Thus, the Steamboat Inspection Service is 
now costing the country a little more than $1,000,000 a year 
and there would have to be determined’ the question of 
whether the old fees, graded on a sliding scale, would be 
restored, or a new fee basis adopted to raise that sum. 

A question that also looms large, if this proposition is 
to be seriously taken up, is the treatment to be accorded ves- 

sels owned by the Government. The feeling of Secretary 
Hoover is that vessels engaged in the Government service 
should be inspected, licensed, etc., without payment of fees, 
but that this free service should not extend to the vessels 
owned by the Shipping Board Emergency Fleet Corporation. 
It is estimated that the bona-fide government vessels, such 
as the vessels of the Mississippi River Commission, the craft 
of the Quartermaster’s Department of the War Department, 
etc., would not represent more than 5 percent of the total 
inspections. 

Included in the Department of Commerce, and the object 
of especial solicitude on the part of the new Secretary, is 
the Bureau of Foreign and Domestic Commerce. It is via _ 
this institution that Secretary Hoover hopes to make investi- 
gations of port storage and harbor transfer conditions, etc., 
that should prove ultimately of distinct benefit to the ship- 
ping interests of the country as a whole. By this same in- 
strumentality, also, Secretary Hoover plans an intensive 
study of the whole broad subject of “trade routes,” a matter 
of the utmost importance at this juncture to shipping men 
no less than to shippers. 

In connection with the Bureau of Foreign and Domestic 
Commerce it is gratifying to note that Congress has granted 
the additional appropriation that Secretary Hoover requested 
as necessary to efficiently carry on the work of this bureau. 
A large number of business men wrote personal letters to 
congressmen endorsing Mr. Hoover’s request for this appro- 
priation. 
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One of the most interesting responsibilities that devolves 
upon the Commerce Department under the administration of 
Secretary Hoover consists of the distribution of medals of 
merit to the merchant marine in accordance with the provi- 
sions of the law with which our readers are doubtless famil- 
iar. The act of Congress provided for the conferring of the 
medals during the war period, with a period of three years 
allowed for the actual distribution. Congress has been 
asked for an appropriation of some thousands of dollars to 
provide the authorized medals. 

In figuring on the medals likely to be required, the Com- 
merce Department officials have based their estimates pri- 
marily on the fact that there are in the merchant marine some 
35,000 officers and men who were on vessels which were 
torpedoed. With this as a working basis, the Federal offi- 
cials, in conjunction with the best-informed members of the 
shipowners’ association at New York, have applied the law 
of averages and analyzed prospective ability to quality until 
they have arrived at the deduction that about 500 medals will 
probably be required. The awards will be made by a board 
of three to five men of standing in the shipping worid. 

American Passenger Liner George 

Washington 
(Concluded from page 507) 

and one of which was occupied by the King and Queen of 
Belgium during their respective voyages upon this vessel. 
These suites are located on B deck at the foot of the monu- 
mental stairway from the grand social hall and each consists 
of a living room, dining room, bedroom and bath. ‘These 

Suites are marked with silver plates giving the names of 
their former distinguished tenants with brief reference to 
their voyages and will be a natural center of attraction to 
all travelers on board the vessel. The suite on the port side, 
used by President Wilson and the King and Queen of Bel- 
gium when on the vessel, is constructed in veneers of mahog- 
any and rosewood, inlaid with satin and other lighter woods 
and decorated with panels of raised plastic. Mahogany and 
rosewood have been used freely in the furniture and every 
effort has been made to hold the room intact, as used by 
the President, for its deep historical interest. 

A replica of the desk upon which the President prepared 
his first drafts of the Peace Treaty stands in the Presidential 
suite in the exact position occupied by the original, which has 
been presented to the President by the Directors of the Com- 
pany. The beds, dressing table, toilet receptacles, portable 
furniture, etc., are in woods matching with the panel work 
of the room and exhibit some of the finest cabinet making 
that can be produced in the United States. 

The foyers and open spaces of the B deck are decorated 
in a Continental style. 

The interior of the rooms and suites forward of the main 
monumental stairway are finished in the choicest of hard- 
woods with the most elaborate and painstaking cabinet inlay 
work that can be obtained. ‘The curtains, upholstery, hang- 
ings, etc., are of corresponding style and finish and the port- 
able furniture in the rooms designed and manufactured for 
their specific locations. Baths and toilet rooms are fitted with 
the most modern and complete plumbing and finished gener- 
ally in enamel tile. 

The decks of each of the suites and rooms on B deck are 
heavily carpeted and laid with oriental rugs of the choicer 
weaves. 

ELectric BATHS AND GYMNASIUM 

There are also upon B deck the electric baths with their 
adjacent massage rooms, showers and dressing rooms for the 
use of the passengers. 

At the after end of the first class quarters on this deck is 
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also found the gymnasium which is properly and simply fur- 
nished in maple and equipped with the usual athletic appa- 
ratus, ladies’ and gentlemen’s dressing rooms and bath rooms. 

Lower DecxKs 

The bed rooms and sitting rooms on the lower decks are 
constructed generally in a manner equal to that on the upper 
decks but with a less elaborate scheme of decoration and fin- 
ish. The general character of these rooms throughout the 
vessel, however, is one of quality and refinement, wherein 
workmanship and materials have been used with utmost dis- 
crimination to produce appropriate results. 

Main Dintnc SALoon 

The main dining saloon, with a seating capacity of ap- 
proximately 350, is located in the center of the vessel upon 
the lower first class passenger deck or D deck. The saloon 
is exceptionally commodious with ample clearance spaces in 
way of tables and surmounted by a center dome reaching to 
the second deck above. 

The room is designed and constructed in the Colonial and 
Georgian style and finished in cool shades of French gray. 
The decorations of the dome consist of Doric and Ionian col- 
umns with a well designed wrought iron rail on the level 
of the upper deck which presents a most satisfying appear- 
ance of grace and lightness. Buffets and service tables are 
situated at convenient points and large mirrors fitted in the 
fore and after wall panels add to the spaciousness of the 
entire room. 

The upholstery and hangings of the room are in old rose 
and all side lights are fitted with inner sashes and draped 
with silk curtains in corresponding shades. 

The choicest of linen, silver, china and glass have been 
obtained and when the room is set an appearance of charm 
and refinement results which satisfies the most fastidious of 
tastes. 

THE CHILDREN’S DINING AND PLtay Room 

The children’s dining and play room, which is adjacent 
to the main dining room has been laid out as one of the most 
delightful spaces on board the vessel. 

It is finished in French gray and old rose upholstery and 
decorated with gaily colored prints of suitable character to 
appeal to this highly prized group of passengers. 

SEcoND CxLAss ACCOMMODATIONS 

There are accommodations for 442 second class passengers 
in spacious state rooms with dining rooms, smoking rooms, 
sitting and writing rooms, etc., in a proportionate degree of 
elaborateness and with ample deck space for promenade and 
games. 

The arrangement of these spaces is such that there can be 
no feeling of discrimination upon the part of the passengers 
traveling in these quarters. 

Foyers and public rooms of the second class accommoda- 
tions have also been carefully and appropriately worked out 
by the decorating architect and, while in more simple lines 
and details than the first-class, still exhibit the workmanship. 

of a true artist and fully satisfy the most exacting. 

TuiIrD CLAss ACCOMMODATIONS 

Third class passengers to the number of 1,485 are accom- 
modated in rooms containing two, four and six berths or in 
Open compartments as. the individual traveler may select. 
As in the case of the other classes, these accommodations are 
made up in part of dining rooms, smoking rooms, writing 
rooms, etc., so that the traveler in this class, while having 
less space and comparatively limited luxuries, may find him- 
self in perfect comfort and cleanliness with unlimited light, 
air, heat and all the-necessities of ocean travel. 



Questions and Answers for Marine Engineers 
Inquiries of General Interest Regarding Marine Engineer- 

ing and Shipbuilding Will Be Answered in This Department 

Conducted by James L. Bates 

This department is maintained for the service of practical ferent paint formule, the material, weight per gallon, spread- 
marine engineers, draftsmen and shipbuilders. All inquiries ing surface, ingredients, and quantities required for mixing 
should bear the name and address of the writer. Anonymous various amounts. 
communications will not be considered. The identity of the In connection with the use of this information for pur- 
writer, however, will not be disclosed unless the editor is poses of estimating, attention is particularly invited to the 
given permission to do so. following statement, which occurs in paragraph 63, page 37: 

“The weights per gallon of paint and approximate area 
covered, as given in the following formule, are intended to 
be approximate only, these figures being dependent to a cer- 
tain degree upon the materials used and the kind and condi- 

math tion of the surface to which the paint is applied.” 
A. (1125).—It is assumed that your inquiry relates to the The values for spreading rate oe eneralls based upon a 

covering value of a given amount of paint, rather than to its metallic surface, but it will be readily appreciated that it is 
cost, inasmuch as the cost would be dependent upon the jmpossible to give a value which will be exact for even a 
GOINGS Gi UNS WARNS), (ine CHemACIED Ox ALN, Bik. : metallic surface under all the various conditions which might 

At once the most complete and most-reliable information Gp iain. 
on this subject, with which the writer is familiar, is con- 
tained in the ‘General Instructions for Painting and Cement- é dj 
ing Vessels of the United States Navy.” A copy of this Engine Performance from Indicator Cards 
pamphlet may be obtained upon application to the Bureau Q. (1121).—Please figure out and criticise the enclosed indica Or ce 

of Construction and Repair, Navy Department, Washing- | Pa 
ton, D. C. A. (1121).—The loops at the top right side of the bottom 

In addition to regulations governing quality of material, high pressure cards indicate that the exhaust opening closes 
mixture of ingredients, painting of surfaces, colors for dif- too soon, thus causing compression at the bottom end to begin 

Estimating the Painting of Ships 
Q. (1125).—Can vou inforin me as to where I will find information rela- 

tive to estimating for the painting cf ships? 

T 

LHP = 579 LH.P= 595 
MEP=62.07 ME P= LHP = 539 LHP= 583 

eel EUE! MEP= 57.92 M.E.P=62.66 

Vi SS 
ee a 

d IHP= 576 LHP= 576 /HP= 6/0 LH.P= LHP = 2 
MEP= 23.55 ieee ney MEP= 22.28 MEP 2228 

IHP= 675 ’ IHP= 7/6 LHP= 60/ LHP 659 
ME.P=9.629 MEP=/0.22 MEP= 8.597 MEP=9.433 

First Set of Indicator Cards Second Set of Indicator Cards 

ferent parts and types of ships, care and preservation of too early, compressing up beyond the admission pressure, 

surfaces for varying conditions, use of cement, etc., this pub- thus performing lost work. ; 

lication contains in tabular form, for some seventy-five dif- The top left sides of the top high pressure cards show that 
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compression at the top end begins too late. When the piston 
starts its return stroke the pressure at once begins to drop; 
then admission takes place, causing the line to rise, a loop of 
negative work resulting. 

To remedy this fault, move the valve along the valve stem 
in such a direction as to produce a later compression on the 
bottom end, which in turn will cause an earlier admission on 
the top end. 

The intermediate and low pressure cards seem to indicate 
satisfactory setting. 

The summary of mean effective pressures and - indicated 
horsepowers follows: 

MEAN EFFECTIVE PRESSURE 
—H. P.——_, -——I. P.——, _-——L 

Set Teg Bottom Top Bottom Top Bottom 
INE pgooq0dban 62.07 63.73 22.84 23.55 10.22 9,629 
Seanaal oo000000 $7.92 62.66 22.28 22.28 9.433 8.597 

INDICATED HORSEPOWER 

——_H. P.——_, -———l. P. L.. P.——_, 
Set Top Bottom Top Botton Taps Bottom Total 

TEE co ococ90000 579 595 593 610 716 675 3,768 
Seaonl ooocoo0e 539 583 576 576 659 601 3,534 

Diameter of piston rod not given and therefore neglected. 

Lining Up Inclined Paddle Wheel Engines 
Q. (1124).—On a vessel fitted with a pair of 17-inch by 72-inch paddle 

wheel engines resting on wooden framing foundations which have been 
running over 14 years there are indications that the cylinders have dropped 
down out of their original alinement. The main shafting, also a part of the 
crankshaft, is placed just beneath the main deck and thus becomes exceed- 
ingly unhandy to remoye, as could be done conveniently in most screw 
vessels. Is there any method that could be used to test out or readjust 
their aiinement without removing the crankshaft? AG FL. Ce 

A. (1124).—Your question was taken up with two en- 
gineers of prominence and experience. 
are quoted below: 

(a) Stretch two wires parallel with the shaft, one of the 
wires being in a horizontal plane containing the center of the 

Their suggestions 

Sketch Showing Use of Surface Gage in Testing Alinement 

of Engine 

shaft and the other wire being in a vertical plane containing 
the center of the shaft, then place the wires at a distance from 
the shaft so that it would be possible to get a straight passage 
for them. By measuring from the wire in the vertical plane 
to the shaft at various spots, the shaft can be made parallel 
to the wire and hence straight; by measuring to the wire in 
the horizontal plane, the shaft can be made parallel to that 
wire and hence straight in that plane. As these two planes 
are at right angles to each other or as near to right angles as 
circumstances will permit, the shaft which lies in both “of the 
planes will be straight. The alinement of the cylinders, cross- 
heads, guides, etc., presents no difficulties because the piston 
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rods and connecting rods can be removed and the job lined 
in the usual way. 

(b) Start by first placing the crank on the bottom. center. 
By this I do not mean at the end of the stroke but on the 
quarter which would bring the crank at its lowest point with 
the piston half way of the cylinder. I would then find a 
definite point of contact either by surface gage, plumb line 
or straight edge and then turn the crank over to the exact 
opposite point or upper position. The difference as shown 
by the sketch would be the amount the engine was out of 
alinement. The line as shown in the sketch is the true posi- 
tion and the crank as shown is out of position. 

(c) A quicker way would be to secure the crosshead and 
then center the wrist-pin brasses and secure them so that they 
cannot move. Then follow up to the crankpin and see that 
the crankpin brasses have an equal clearance on each side of 
the crank. Then turn this to the opposite position and see if 
the same results are obtained. 

Either one of the two methods should be sufficient to give 
the information unless it is desired to strip the engine, taking 
out the pistons and running a line through the cylinder, 
through the center of the crosshead and up through to the 
crankpin. 

Packing Pipe Joints 
Q. (1127).—I would appreciate it if you would send any information, 

data or results of experiments on packing of the order shown in Figs. 1 
and 2 for heavy and light pressures. I am especially interested in the 
material and best sections of light packing tor gasoline, oil, etc. 

A. (1127).—The best compilation of information relating 
to the above subject, with which the writer is familiar, is 
contained in ‘Instructions for Making Joints and Obtaining 
Watertightness and Ojiltightness,’”’ General Specifications— 
Appendix 9—issued by the Navy Department, Bureau of 
Construction and Repair and Bureau of Engineering. 

Certain large private shipbuilding yards make up joints 
for oiltightness in pipe lines either between flange and flange 

MDa ae g Original Section of Packing. 
Original Section of Packing. 

or between flange and structural members with trunk board 
gaskets. If the trunk board is dipped in water for a short 
time only (generally less than a minute) before it is placed 
in position, the joint makes up thoroughly tight and gives a 
good account of itself in service. 

Joints of 8-inch pipe made up with this material as de- 
scribed above have been tested with oil under pressures of 
26 pounds per square inch for 24-hour periods and found 
perfectly tight. A joint (flange to flange) in a 2-inch pipe 
line fitted with a trunk board gasket dipped in water about 
one minute before placing in position satisfactorily with- 
stood an air test of 250 pounds per square inch. 

Trunk board is made by mixing with sizing either raw 
paper pulp or refuse, such as sweepings, trimmings, etc., of 
paper products and compressing same into sheets under a 
very high pressure. Manila paper painted with shellac 
is also used in the joints of oil systems and this may be more 
convenient in certain cases. 



PERSONAL MENTION 

REAR ADMIRAL W. S. BENSON, U. S. N. (retired), former 
chairman of the United States Shipping Board, has been ap- 
pointed one of the Atlantic Coast representatives on the new 
Shipping Board. Born in 
Bibb county, Georgia, in 
1855, Rear Admiral Ben- 
son was graduated from 
the Naval Academy in 
1877. In 1879 he was 
promoted to the rank of 
midshipman and served on 
the U. S. S. Constitution 
for two years. In 1881 he 
was promoted to the rank 
of ensign, after which his 
promotions came in the 
following order: Lieuten- 
ant (Jr.), 1888; lieuten- 
ant commander, 1900; 
commander, 1905; cap- 
tain, 1909; rear admiral, 
1915; admiral (chief of 
naval operations), 1916. 
Admiral Benson has served as commanding officer of several 
of the first class dreadnoughts and at one time was chief of 
staff of the Pacific fleet. From 1907 to 1908 he served as 
commandant of midshipmen at the Naval Academy and was 
commandant of the Philadelphia Navy Yard and supervisor 
of the third, fourth and fifth naval districts from August, 
1913, until April, 1915, when he was assigned to duty as 
chief of naval operations. In the latter part of 1917 he was 
assigned to temporary duty in London, after which he re- 
turned to the United States until he was ordered to special 
duty at Paris. He remained abroad until June 11, 1919. 
In the following year he was elected chairman of the Ship- 
ping Board for the unexpired term of John Barton Payne, 
who resigned to become Secretary of the Interior. 

Rear-Admiral W. S. Benson 

Meyer LissNER, a Los Angeles, Cal., lawyer, has been 
appointed as one of the Pacific Coast representatives on the 
new Shipping Board. Mr. Lissner was born in San Fran- 
cisco in 1871, received his 
education in the public 
schools at Oakland, Cal., 
and graduated in 1899 
from the Los Angeles Law 
School. Since 1899 he has 
been engaged in the prac- 
tice of law at Los Angeles. 
In 1907 Mr. Lissner 
organized the Los Angeles 
City Club and was its 
president in 1911. He was 
president of the Good 
Government Organization 
and chairman of the First 
Board of Public Utilities 
in Los Angeles in 1909. 
He was also active in 
organizing the reform 
movement in California in 
1910 and was chairman of the State Central Committee in 
that year. Mr. Lissner has always maintained an active 
interest in California’s public service and was a delegate to 
the National Committees in 1912 and 1920. From 1914 to 
1918 he was editor of the California Outlook and from 1916 
to 1920 a member of the California Industrial Accident 
Commission. 

Meyer Lissner 
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THomas M. Cornprooks has been appointed assistant 
works manager of the New York Shipbuilding Corporation, 
Camden, N. J. 

P. A. Desus, formerly connected with the Crescent Ma- 
chine & Manufacturing Company, New Orleans, La., has 
been appointed general manager of the Jahncke Dry Dock 
& Repair Corporation, New Orleans, La. 

FREDERICK I. THomMpsoNn, owner and publisher of the 
Mobile, Ala., Register, has been appointed to the Shipping 
Board as representative of the Gulf States. Mr. Thompson 
was a recess appointee to 
the Board under the Wil- 
son administration, sery- 
ing from December 1, 
1920, to March 4, 1921; 
since that time he has re- 
mained in Washington as 
one of the trustees of the 
Emergency Fleet Corpora- 
tion. Mr. Thompson has 
been in the newspaper and 
advertising business all of 
his life, starting with the 
Memphis Commercial Ap- 
peal. In 1900 he came to 
New York and for eight 
years was a member of the 
firm of Smith and Thomp- 
son, newspaper advertising 
representatives. He then 
went to Mobile and engaged in newspaper publishing where 
he became actively interested in the development of the Gulf 
ports, supporting the fight for the creation of the Alabama 
State Harbor Commission. 

Frederick I. Thompson 

Epwarp C. PLuMMer, an admiralty lawyer from Bath, 
Me., has been appointed to the Shipping Board as one of the 
representatives of the Atlantic Coast States. He was born 
in Freeport, Me., in 1863 
and graduated from Bow- 
doin College in 1887. He 
began work as a reporter 
on the Bath Daily Times 
and in 1892 became pro- 
prietor and editor of the 
Bath Independent. In the 
course of his newspaper 
work Mr. Plummer be- 
came interested in ship- 
ping and when the Atlan- 
tic Carriers’ Association 
was organized he became 
its first secretary and for 
21 years has been active 
in its work. In recent 
years he has spent much 
time in Washington as the 
association’s secretary and 
counsel and has appeared many times before Congressional 
committees investigating shipping matters. 

E. C. Plummer 

WILLIAM G. Coxe, vice-president of the Pusey and Jones 
Company, Wilmington, Del., and Ernest Lee Jahncke, 
president of the Jahncke Dry Dock and Ship Repair Cor- 
poration, New Orleans, La., have been named to fill vacancies 
in the employers’ representation on the Atlantic Coast Ship- 
building Industrial Board. The other shipyard representa- 
tives are M. A. Neeland, president of the New York Ship- 
building Corporation; John G. Pew, president of the Sun 
Shipbuilding Company, and Mr. Smith, vice-president of the | 
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Merchant Shipbuilding Corporation. The five labor repre- 
sentatives are James J. O’Connell, president of the Metal 
Trades Department of the American Federation of Labor; 
L. L.. Letteer, International Association of Machinists; John 
Tobin, International Brotherhood of Blacksmiths, Drop 
Forgers and Helpers; Charles F. Scott, International Brother- 
hood of Boilermakers, Iron Shipbuilders and Helpers, and 
James A. Cooley, International Union of Steam and Operat- 
ing Engineers. 

GEORGE E. CHAMBERLAIN, former United States senator 
_ from Oregon, has been appointed a member of the Shipping 

Board representing the Pacific Coast States. Mr. Chamber- 
lain was born at Natchez, 
Miss., in 1854. In 1870 
he began work as a clerk 
in a general merchandise 
store in Natchez. From 
1872 to 1876 he attended 
the Washington and Lee 
University and graduated 
in 1876. In December of 
that year he went to 
Oregon, where for a time 
he taught in a country 
school. Later he was ap- 
pointed deputy clerk of his 
county and in 1879 re- 
signed to practice law. In 
public life he has served 
as a member of the 
Oregon state legislature, as 
district attorney, attorney 

general of the state and for two terms beginning in 1903 as 
governor of Oregon. In 1909 he was elected to the United 
States Senate and in 1914 reelected. 

Hon. @, E. Chamberlain 

T. V. O’Connor, of Buffalo, N. Y., president of the In- 
ternational Longshoremen’s Association, has been appointed 
to the new Shipping Board as representative of the Great 

Lakes States. Mr. O’Con- 
nor was born in Buffalo 
52 years ago. In early 
life he was a tug worker in 
Buffalo harbor, later be- 
coming a tug captain. 
Throughout his life he has 
been prominent in labor 
circles, first becoming 
identified with the Li- 
censed Tugmen’s Protec- 
tive Association which 
was affiliated with the In- 
ternational Longshore- 
men’s Association. Later 
he became a member of 
executive committee, vice- 
president and later presi- 
dent of that organization, 
which office he has held 

for 12 years. In 1921 he was appointed a member of the 
New York State Industrial Commission. Under the present 
administration he was offered the post of Assistant Secretary 

-of Labor. 

T. V. O’Connor 

ELMER SCHLESSINGER, of the law firm of Mayer, Meyer, 
Austrian and Platt, of Chicago, has been appointed general 

counsel of the United States Shipping Board. E. M. Hyzer, 
who has been general counsel, will remain as an assistant to 
the general counsel. Mr. Schlessinger will receive a salary of 
$10,000 a year for his services in this post. 
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J. M. Davis, formerly vice-president of the Baltimore & 
Ohio, has been elected president of Manning, Maxwell & 
Moore, Inc., 119 West Fortieth street, New York City, to 

succeed the late A. J. Bab- 
cock. Mr. Davis was born 
on November 5, 1871, and 
began railway work in 
1888. In 1916 he was ap- 
pointed vice-president in 
charge of operation and 
maintenance of the Balti- 
more & Ohio System, with 
headquarters at Baltimore, 
Md., and held that posi- 
tion until July 1, 1918, 
when, under federal con- 
trol of the railroads, he 
was appointed manager of 
the New York properties 
of the Baltimore & Ohio, 
including the Staten 
Island lines. In 1919 he 
left the Baltimore & Ohio 

to become president of the Rock Hill Iron & Coal Company 
and associated corporations, including the East Broad Top 
Railroad & Coal Company, with office at New York. 

J. M. Davis 

RosBertT W. MorreELt, naval architect of the Tidewater Oil 
Company, New York, has been appointed a member of the 
new technical committee of the American Steamship Owners’ 
Association, of which William Francis Gibbs, naval architect 
of the International Mercantile Marine Company, is the 
chairman. 

J. W. IsHERWoop, of London, Eng., inventor and patentee 
of the Isherwood longitudinal system of ship construction, 
has been raised to the rank of Baronet. It is, therefore, as 

Sir Joseph W. Isherwood, 
Bart., that he is now being 
greeted by his many 
friends in this country 
where he has just arrived 
for a visit of several 
months. Sir Joseph was 
born at Hartlepool in 
1870, and served his ap- 
prenticeship in the draw- 
ing office of Furness, 
Withy & Company, Lim- 
ited, of West Hartlepool, 
remaining for some years 
in the service of this firm 
in various responsible po- 
sitions. He was associated 
with Lloyd’s Register of 
Shipping for eleven years, 
mainly in the capacity of 
surveyor on the chief ship 

surveyor’s staff, and it was during this period that he became 
convinced that the then prevailing system of ship construction 
was not ideal from a scientific standpoint. He therefore set 
himself the task of evolving a system of construction that 
would provide increased longitudinal strength, and the result 
is seen in the longitudinal method of construction known as 
the Isherwood System which he patented in 1906. He 
severed his connection with Lloyd’s Register in 1907, in 
order to devote his whole time to the “Isherwood” system, 
which was first introduced in the United Kingdom, the first 
vessel so constructed being the oil tank steamer Paul Paix, of 
6,600 tons deadweight, and so phenomenal has the success of 
the system been that today there are about 1,400 vessels: 

Sir J. W. Isherwood, Bart. 
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aggregating about twelve million tons deadweight carrying 
capacity, built, building and on order. Sir Joseph is a 
member of the Institution of Naval Architects, North-East 
Coast Institution of Engineers and Shipbuilders, the Society 
of Naval Architects and Marine Engineers (New York), 
Cleveland Institution of Engineers, and a Liveryman of the 
Worshipful Company of Shipwrights. 

OBITUARY 

E. L. Orne, director of the Walker shipyard of Messrs. 
Sir W. G.. Armstrong Whitworth & Company, Ltd., New- 
castle-on-Tyne, Eng., died suddenly in London on May 28, 
at the age of 57 years. Mr. Orde was educated at Marl- 
borough and the University College, London. He served his 
apprenticeship with Messrs. R. & W. Hawthorne Leslie & 
Company, Ltd., St. Peters, Newcastle-on-Tyne, to which firm 
he was ultimately appointed assistant general manager. Mr. 
Orde joined Messrs. Sir W. G. Armstrong Whitworth & Com- 
pany, Ltd., in 1888, as assistant director of the Walker ship- 
yard and on the death of the late Colonel H. F. Swan, was 
appointed director. Mr. Orde was president of the North 
East Coast Institution of Engineers and Shipbuilders from 
1917 to 1919, and member of the Institution of Naval Archi- 
tects, of the Institution of Mechanical Engineers, .of the 
Institute of Marine Engineers and of the Engineers and 
Shipbuilders’ Association of Scotland. 

NEW BOOKS 

Sweet’s ENGINEERING CATALOGUE, Seventh Annual Edition. Com- 
piled, edited and published by Sweet’s Catalogue Service, Inc., 
New York. Cloth, 1251 pages; size, 814 by 11% inches; 
illustrated and indexed. 

Sweet’s Engineering is a catalogue filing system which 
contains the separate catalogues of about seven hundred 
manufacturers. The field it covers is that of engineering and 
power plant equipment, or, to quote more definitely from the 
preface, it lists “Materials, equipment and supplies relating 
to the practical construction, equipment and maintenance of 
all projects of an industrial or engineering nature.” In other 
words, the products it describes range from drawing boards 
to dynamos and from lighting receptacles to locomotive cranes. 

The seventh edition of Sweet’s Engineering Catalogue, 
which has just appeared, marks an improvement in many 
ways over those which preceded it. The products index, for 
example, has been revised and simplified, so that it is now 
much easier to locate any desired information. This infor- 
mation, in turn, has been arranged in a more logical fashion. 

Coen Mechanical Oil Burning System to Be 
Installed on Government River Towboats 

HE United States War Department has recently an- 
T nounced that all the vessels of the new fleet of Govern- 

ment towboats to be operated on the Mississippi and 
Warrior rivers are to be equipped with the Coen mechanical 
oil burning system. ‘This system is now in successful opera- 
tion on the S¢. Louis and Cairo, and is now being installed 
on the Vicksburg. The first vessel of this fleet, the Natchez, 

which was described on page 437 of our June issue, was 
originally equipped with the Leahy steam atomizing oil burn- 
ing system, but in the near future the oil burners of this 
vessel will be changed from the steam atomizing to the 
mechanical type as in the other vessels. 
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LETTERS TO THE EDITOR 
———— ee 

Derivation of Formulae in Paper on. Double 
Reduction Gears for Merchant Ships 

The paper on “Double Reduction Gears for Merchant 
Ships” by R. J. Walker, which was read at the annual meet- 
ing of the Institution of Naval Architects and reproduced 
in the May issue of Martner ENGINEERING, does not give 
sufficient data for the application of the formule to the actual 
solution of a problem. In order to determine the units that 
are represented by the symbols used in this analysis, the 
writer went through the derivation of the formule and found 
the units. 

On page 397 of the May issue the symbol a is used to 
denote flexibility of the shaft. This factor occurs several 
times on the sheet. This should be a to correspond with the 
coordinates of the curve in Fig. 3. 

The units and symbols used are as follows: 
f = frequency of the resistance moment of the wake. 
n = number of blades of the propeller. 
R = revolutions per minute of propeller. 
p = frequency coefficient. 
a = flexibility of shaft. 
Is = polar moment of inertia of shaft section. 
1 — length of shafting in inches from gear to propeller. 

G= shearing modulus of elasticity of shaft. 
g = the acceleration of gravity. 

The relations between the various units are given below: 

f—2XR 

60 

DS=2 wit 

pam 
~= Gis 

Other units used in the calculations are defined in the 
paper. 

DERIVATION OF FORMULA FOR FLEXIBILITY OF SHAFT 

The fundamental formula for angular acceleration of a 
wheel or disk or propeller rotating about a polar axis is: 

M = Ia 
M = torque or moment in inch pounds. 
I = moment of mass or polar moment of inertia of 

propeller. 
a — angular acceleration in radians per second. 

The fundamental formula for angular deflection of a shaft 
subjected to a twisting moment is: 

iS) M=— S Is 

where M = same as above (torque). 
© = deflection of shaft in radians (twist). 
G = coefficient of rigidity (about 12,000,000 for ~ 

steel). 
Is = polar moment of inertia of shaft section. 
1 = length of shaft in inches. 

By algebra we get from (2) 

8 1 

where 

Se eve ON IO eee ee eee 3 
M G Is (3) 

From Mr. Walker’s paper 
twist © 

a= = by using above symbols for twist 
torque M 

and torque. 

Then from (3) we get a= GI 

Newark, N. J. 
wm 
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Shipbuilding and General Marine News 
Contracts for New Ships—Shipyard Improvements 

—Engineering Projects Improved Appliances 

‘Los ANGELES, Cal. (Special)—Los 
Angeles citizens, fully awake to the im- 
portance of their harbor development as 
a distinct and definite profit-earning de- 
partment of their city organization, voted 
June 7th with a large majority, an issue 
of $4,800,000 Harbor Bonds for port im- 
provements. 

The main channel from the Los Angeles 

outer to her inner harbor between the 
mainland and what is known as Terminal 
Island, while of ample depth, has long been 
criticized by shipping men using this port 
as being too narrow for the volume of 
business which is there developing. The 
main channel side of Terminal Island was 
occupied until recently by trackage of the 
Salt Lake Railroad. After negotiations ex- 
tending over some time, the municipal 

officials arranged a deal with the Salt Lake 
Railroad by the terms of which the tracks 

of that road had been removed from the 
channel edge and a slice of Terminal Island 
along the channel bank, sufficient to give a 
minimum width of 1,000 feet to the main 
channel, is being cut off, dredged and the 
new water line of Terminal Island along 
the channel front, through the use of a por- 

tion of the issue of the bonds just voted, is 
ito be made into the most modern type of 
|wharfage with warehouses and cargo 

handling facilities. 

Among other improvements to be imme- 
diately carried out with the bonds now 
rendered available, is the improvement of 
the West Basin. Around the shores of the 
West Basin is a very large acreage of par- 
tially “made” land. It is on seventy acres 
of this land completely reclaimed and with 
deep water all around it, that the plant and 

‘dry dock of the Los Angeles Shipbuilding 
\& Dry Dock Company is located. The 
‘balance of the land as laid out in the plans 
‘of the city engineers, when reclamation 
'work is complete and wharves built along 

its water edge, will provide accommodations 
for many large industrial plants needing 
rail and water shipping facilities. Of the 
bond issue just voted, $400,000 is to be set 
aside for this work. 

Certain of the dredging operations in the 
formation of Inner Harbor channels and 
tide land reclamation is being done by the 
dredges of the Government; the exact 

$4,800,000 Bond Issue Voted 
By City of Los Angeles, Cal., 

To Develop Harbor Facilities 

Funds Included for Ferry and Terminals, Wharfage, Equipment 
and Dredging—$1,000,000 for New Pier—City Sees 

Bright Future Ahead for West Coast Shipping 

amount of wharfage, cargo handling im- 
provements, etc., which the city of Los 
Angeles will be able to accomplish with its 
$4,800,000 will be somewhat governed there- 
fore by the degree of co-operation given 

by the Government in dredging operations. 
The center of the city of Los Angeles is 

a little over twenty miles from the nearest 
waterfront at the harbor. From that water- 
front point and on each side of it for 
several miles sweeping back towards 
the city are some thousands of 
acres of flat, easily dredged land—the most 
ideal of all for channels, wharves and in- 
dustrial harbor front development progress. 

This great “apron” at the edge of the water 
supported by a modern city of over 600,000 
population and fast growing, a few miles 
back is, in the opinion of its experts, one of 
the greatest of harbor assets. It is here that 
the modern harbor engineer can lay out the 

most suitable of industrial sites with water 
and rail transportation facilities, placing 
these where industry needs them. 

The natural advantages of the outer har- 
bor of Los Angeles with its broad sweep 
to the open sea and its ample protection 

for naval and merchant marine vessels in- 
side its breakwater, have been noted by all 
who know the Pacific coast. Now that 
the city is developing a realization of 
what a great port will mean to it and is 
beginning to provide the means to build 
the docks, wharves, warehouses and cargo 
handling facilities demanded by shipping 
men, real and very rapid progress may be 
counted upon. Following is a list of the 
improvements planned to be carried out 
with the proceeds from the sale of the 

$4 800,000 of Harbor Bonds just authorized: 

Municipal pier No. 1............ $1,000,000 

West Basin development........ 400,000 

Fish Harbor improvements...... 500,000 

Beltplinemrallnoadmererrrrcrieret 300,000 

Harbor boulevard ...........-. 600,000 

New sheds, etc., on east side of 

TAN Creme! scoccocsbaacoacoo 500,000 

Ferry and terminals............ ‘ 200,000 

Terminal Island seawalls........ 200,000 

Wharves on west side of main 

GEM! coocdogeccog00qg000R50 800,000 

TEXGKERGDYEMSIE oaggcdo0ao000000000¢ 300,000 

aMaxeall! \ealg bine a aaa OC Marc $4,800,000 

$413,067,039 Agreed Upon by 

Senate and House for 

Navy Bill 
The Naval appropriation bill carrying 

$413,067,039 has been agreed upon by the 

House and Senate conferees. This figure 

is an increase of $17,615,790 over the House 

bill. 

The personnel of the Navy was fixed at 

106,000 and the marine corps at 21,000. 

Six Refrigerator Ships to Cost 

$1,500,000 Are Planned by 

Producers’ Association 
Investment of approximately $1,500,000 

for the equipment of six ships with refrig- 

erated space for the carrying of cargoes 

of fruit from the ports of Los Angeles and 

Seattle to Atlantic Coast points is contem- 
plated in the plans of the Pacific Producers’ 
Association, according to a statement by 
C. S. Whitcomb, its president. The carry- 
ing out of the plans will make possible a 
ten day service between the ports of Los 
Angeles and Seattle, each ship having 200,- 
000 cubic feet of refrigerated space. It is 
considered likely that one or more ships 
will be equipped in three months and the 
full service of six ships established within 

six months. 

World Machinery Market 

A mammoth, comprehensive world mar- 
ket for machinery has been established in 
the building occupying the block of Sixth 
avenue, 18th and 19th streets, New York. 
lt is a new style of world market, broad in 
scope thoughtfully planned and intended for 

American and international promotion of the 
sale of all American-manufactured mechani- 
cal products. It comprises exhibits of ma- 
chinery of all kinds, and as New York is 
considered the biggest machinery center in 
the world, this new world market is looked 
upon as being of great advantage to manu- 
facturers, selling agents and buyers. The 

Manufacturers’ Exhibition Company, now 
permanently established, has located this 
concentrated market in the busy center, ac- 
cessible to all surface, elevated and subway 

lines. 
The machinery department contains all 

machine too!s and iron-working machinery, 

pumps, valves and piping, lathes, planers, 

drilling machinery, horizontal and vertical 
boring machines, grinding machinery, auto- 
matic screw machines, drawing and punch- 
ing boards, welding devices, heat treating 

equipment, and general machine tools, and 
various other mechanisms. 



MARINE ENGINEERING 

New Construction Included in Coast, Bay 
and Port Developments 

Numerous marine projects covering river 

and bay service, as well as port develop- 

ments, are already under way or in con- 

templation, according to latest official re- 

ports. 

The development of water transportation 

in the Chesapeake Bay and tributaries is 
being augmented through the establishment 

of service from Richmond to Norfolk by: 
the Buxton Line and the rebuilding of sev- 
eral vessels for their account through Chap- 
man & Fisher, Philadelphia, consulting en- 
gineers and naval architects. 

Also, a program under way for coast 
and bay service calls for the construction 
of two small passenger and freight vessels 
for additional lines to be inaugurated early 

in 1922. Plans and specifications are being 
proceeded with by Chapman & Fisher and 

the vessels are to be constructed at their 

shipyard on the Great Lakes. 
The vessels of the Diamond Steamship 

‘Company have been sold by the same engi- 
neering firm, and the company which was 
originally organized to develop service be- 
tween North Atlantic ports and Ecuador, 

South America, will confine its attention to 
its machinery interests. 

It is learned through official advices from 
John N. Cole, commissioner, Department of 
‘Public Works, Boston, that the Common- 
wealth of Massachusetts has let a contract 
for dredging and filling 1,000,000 cubic 
yards of material at East Boston, and the 
construction of about one-half mile of tim- 
ber bulkhead, to retain a filling, to the At- 
lantic, Gulf & Pacific Company, Park Row 
Building, New York. The amount of the 
bid for this work, which is on the easterly 
side of East Boston, between Jeffries Point 
and Wood Island, is $351,400. It is also 
learned that the legislature has recently re- 
vised the harbor lines on the westerly side 
of East Boston in order to give better op- 
portunity for the development of this area 
of flats. 

Additions and extensions of the harbor 
facilities of Philadelphia are being actively 

promoted by the Department of Wharves, 
Docks and Ferries, of that city. It is now 
directly supervising the construction of six 
piers, and is strongly interested in promot- 
ing the port’s interests in other directions. 

Marine Representatives Inspect the Electric 
Drive Ship “Eclipse” 

Naval architects, consulting and superin- 

tending engineers of several steamship com- 

panies and representatives of various marine 

publications were guests of the General 

Electric Company on an inspection of the 

S. S. Eclipse, Tuesday afternoon, May 24. 
Many inquiries have been received by the 

United States Shipping Board since the re- 
turn of this first electrically propelled 
freighter, with a clean record for a trip 
of 26,500 miles, and it was in response to 
these that Commander V. V. Woodward 
suggested the inspection. The trip was 
under the direction of H. B. Taylor, chief 
furbine engineer of the Shipping Board. 

The party, numbering about 35, made the 
trip to the ship, docked at Staten Island, 
in the Tebo yacht Natalie Mae. After in- 
specting the equipment and having it ex- 
plained by General Electric engineers, the 

return was made to the Battery. 
In the evening the engineers of the 

Eclipse were entertained at dinner by the 
General Electric Company at Corsican’s, 
Brooklyn, in compliment to their services 
which tended to make this initial voyage 
the complete success it proved to be. 
Among the guests were H. B. Taylor; his 
assistant, George M. Walker, and P. J. 
Henning, electrical inspector of the Ship- 
ping Board. 

Visiting Party on the Eclipse 
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TABLET PRESENTED 

Appropriate ceremonies marked the un- 
veiling at the Custom House, New York 
City, at 10 a. m, Memorial Day, of a 
bronze tablet dedicated to the memory of 
the men of the American Merchant Marine 
who lost their lives during the war. The 
tablet, which has been donated by William 
H. Todd, president of the Todd Shipyards 
Cerporation, was presented to the nation by 
the William H. McClelland Post, U. S. 
Shipping Board Division. 

INVINCIBLE’S TRIP 

Electric Drive Ship Makes For- 

eign Voyage With Fine Results 

The S. S. Invincible, of the Cosmopolitan 
lines, second of the electrically propelled 
cargo carriers, docked at Bayonne recently, 
having completed her first ocean voyage 

with new equipment, a trip to Rotterdam 
and return—/7,300 miles—with highly suc-_ 
cessful results. 

The Invincible left New York May 1 
with a light cargo. Heavy seas were en- 
countered, resulting in the propeller leaving 
the water on many occasions but there was 

no racing of the propeller. Her speed did 
not vary more than one revolution per 
minute, 

important advantages of the electric drive. 
She started on her return from Rotterdam 
on May 21 with a cargo of 2,500 tons and 
again experienced rough seas but with the 
same results. 

Her average speed for the trip 10.86 
knots, which resulted in her making the 
voyage in more than one day’s less time 
than similar beats not equipped with the 
electric drive. Officers on board were high 
in praise for the equipment, in fact Cap- 
tain John Rehnberg, senior skipper of the 
Cosmopolitan lines and a man with 43 years 
sea experience, declared the electric drive 
the best means of ship propulsoin he has 
yet had anything to do with. 

“You can’t praise the electric drive too 
highly in expressing my first experience 
as commander of a vessel with the new 
type of propulsion,” declared Captain Rehn- 
berg. “It is absolutely the best means of 

propulsion I have encountered in my 43 

years experience at sea.” 

The Invincible was built by the Bethle- 

hem Shipbuilding Corporation at the Union 

plant, San Francisco, in 1918. She is the 

second of twelve 12,000 ton vessels being 

equipped by the General Electric Company 

with the electric drive for the United States 

Shipping Board. 

convincing proof of one of the 
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RECORD ESTABLISHED 

West Coast Concern Does Excep- 

tional Work on Destroyer 

Lieutenant M. B. Pollock, naval con- 
structor assigned to duty in the plant of the 
Los Angeles Shipbuilding & Dry Dock Com- 
pany to supervise dry docking and repairs 
of United States destroyers and Pacific 
Fleet auxiliaries at that plant, is credited 
with the development of a particularly ef- 

ficient system of handling each destroyer, 
with the result that through the co- 
operation of officials and personnel of the 
plant and of the commander, officers and 
crew of the ships to be docked, he has cre- 
ated a record of raising a destroyer, thor- 
oughly cleaning the hull, painting it with 
two coats, cutting in the new waterline and 
undocking the ship, sending her on her way 
back to her base within the remarkably 
short space of five hours. 
The destroyer Farquhar, commanded by 

Lieutenant R. G. Coman, entered the dry 
dock of the Los Angeles concern June 4, 
was officially raised at 10:35 A. M., and 
exactly at 3:33 P. M. the Farquhar was 
again afloat with the company’s tug Bed- 

_ ford towing her clear of the dock and head- 
ing her seaward. These dry docking facili- 
ties permit of a destroyer leaving San Diego 
in the early morning, being raised, cleaned 
and painted with two coats, and returning, 

to be moored at her base again the same 
evening. 

Baltimore Marine Show 

The Baltimore Marine Show and Export 
and Import Exposition will be held in the 
5th Regiment Armory, Baltimore, July 11- 
16, conducted by the Export and Import 
Board of Trade of that city. The show 
will be under the patronage of the Mayor 
of the city and civic officials, the Merchants 
& Manufacturers Association, the Board of 
Trade of Baltimore, the Baltimore Chamber 
of Commerce, and will be held under the 
auspices of the National Marine League. 
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Immigration Figures Show 
Aliens Arriving Since June 3 

and the Number Permissible 

Arrivals At American Ports Since Application of Restriction Law 
Already Exceed in Many Cases the Quota Allowed 

For the Entire Month 

The arrival of immigrants who have come 
into American ports since the application 
of the restriction law of June 3, already ex- 
ceeds, in the case of many nationalities, the 

quota allowed for these nationalities for the 
entire month, according to statements from 
Washington. Steamship men state that this 
condition is due entirely to the short time 

they were given in which to put the pro- 
visions of the law into effect and to what 

Country or Place of Birth. 

Albania 

Austria 

Belgium 
Bulgaria 
Czechoslovakia 
Danzig 
Denmark 
Finland 

Fiume 
France 

Greece swe aa ee a eae a Ie eh we 

Titel yaiercess-cyastacyat en xarttasye cat's exshos a oversyaveneryinvoue el Sieve oe 
Jugoslavia 
Luxemburg 

Netherlands 
Norway 
Poland 

Eastern Galicia 
Portugal (including 
Roumania 
Resse, Gadkwatime Siioeie))occoocccoocesnc000 

Spain 
Sweden 

Switzerland 
United Kingdom 
Other Europe (including Andorra, Gibraltar, 

Malta, Lichtenstein, Monaco, San Marino 
and Iceland) 

Armenia 
Palestine 
Smyrna District 

Syria 
Other Turkey (Europe and Asia)........... 
Other Asia (including Persia and territory 

other than Siberia, which is not included 
in the Asiatic Barred Zone. Persons born 
in Siberia are included in the Russian 
quota. ) 

Africa 
INTSERUTEY Ons a. oc SR OD OO ODO So OOOO OCC erece 

New ZAgilemd sococc000000 poctissssessee 
Atlantic Islands (other than Azores, 

deira and islands adjacent to the Ameri- 
CHIN GONG) coodoooadoaddedoedouocRade 

Pacific Islands (other than New Zealand 
and islands adjacent to the American con- 
tinents ) 

cece ee cee eee tee eee see te ets eter eee eee 

they term “unworkable methods” for carry- 
ing out the provisions of the law. 
According to official frgures, the United 

Kingdom, with 15,441, has the greatest limit 
per month for the fiscal year, 1921-1922. 

The United States Department of Labor 
of the Bureau of Immigration has issued 
the following table, giving the number of 
aliens admissible under the act of May 19, 
1921; 

Limit 

Quota Quota Per Month 
June 3-30 Fiscal Year Fiscal Year 

1921. 1921-22. 1921-22. 

22 287 57 p 
571 7,444 1,489 
119 1,557 31T 
23 301 6 4 

1,095 14,269 2,854 
Tipp 285 57 
433 5,644 1,129 Bu 
298 3,890 77& 

5 71 14 
437 5,692 1,138 ' 

5,219 68,039 13,608 
252 3,286 657 
432 5,635 27 

3,224 42,021 8,404 
49] 6,405 1,281 

7 92 18 ! 
276 3,602 720 a. 
930 IZING 2,423: 

1,528 20,019 4,004- 
451 5,781 1,156 
177 2,269 454. 
569 7,414 1,483 

2,627 34,247 6,849 
51 663 133 

1,531 19,956 3,991 
287 3,745 749 

5,923 77,206 15,441 

6 86 17 
122 1,588 318 
4 56 Wil 

34 438 88 
69 905 181 
16 215 43 

6 78 16 
9 120 24 

21 271 54 
4 50 10 

5 60 12 

2 22 4 

27,298 355,825 71,163 



Marine Construction News of the Month 

Ship Contracts —New Ship Concerns and Shipyard 
Improvements—Terminal Projects—Government Contracts 

SHIPS AND SHIPBUILDING 

Repair Schooner, Boothbay, Maine.—The schooner 

Jennie Flood Kreger, which was in collision off 

Cape Henry recently, is being repaired at a cost of 

$40,000. 

To Rebuild Vessel, Seaford, Del.—The schooner 

Arthur W. Robinson, purchased in a disabled condi- 

tion at Miami by Captain John Quillen of Laurel, 

Del., will be rebuilt at the Vane Shipyard. 

Hawkeye State Contract, Newport News, Va.— 

The contract for the alteration of the United States 

Shipping Board steamer Hawkeye State has been 

awarded to the Newport News Shipbuilding & Dry 

Dock Company on a bid of $97,550. The vessel is 

one of the 535-foot type. 

Contract Awarded Shooters Island, New York.— 

The Standard Shipbuilding Company has been 

awarded the contract for repairs to the steamer 

Lord Ormonde, the company being the low bidder 

on the opening of tenders June 3. 

Dump Scows, Wilmington, Del.—The American 

Car & Foundry Company has been awarded the con- 

tract for the construction of three wooden dump 

scows by the United States Engineer Department of 

New York. 

Repair Contracts, Baltimore, Md.—The Globe 

Shipbuilding Company was awarded the contract for 

the repairs to the steamer Antinous, being the low- 

est bidder at $4,840. 

Repair Contract Award, Baltimore, Md,—The 

Shipping Board has awarded a contract for docking 

and repairs to the steamer Sahala to the Baltimore 

Dry Docks & Shipbuilding Company, at a bid of 

$5,454. This company was the lowest bidder for 

repairs to the steamer Chickasaw at $570, and mak- 

ing changes on the submarine chaser allocated by 

the United States Navy to the Baltimore Fire De- 

partment, at a bid of $870. Contracts for repairs 

to the British steamers Pinar Del Rio at $1,409 and 

the Santa Clara for $1,399 were awarded to the 

Globe Shipbuilding Company, of Baltimore. 

Shipyard Activities at San Francisco, Cal.—Ac- 

cording to Gordon Glidden of the Moore Shipyards 

his company is now working on seven vessels.. The 

boilers of the British tanker Tachee of the Standard 

Oil Company are being retubed and the eraft is also 

undergoing a general overhauling at the yard. The 

tanker S. C. T. Dodd of the same company is be- 

ing repaired, while five vessels are outfitting. 

Ship Repair Bids, Hoboken, N, J.—The W. & A. 

Fleteher Company was low bidder for repairs to the 

Shipping Board steamer Old North State, tenders 

for which were opened at 45 Broadway, New York, 

on June 3. The price was $7,320. With a figure 

of $2,528, the Standard Shipbuilding Corporation, 

Shooters Island, were low bidders for the Shipping 

Board steamer Kamiset for repairs. The same com- 

pany also bid low for the steamer Lord Ormonde, 

which was handled by McFarland & Garney, 32 

Broadway. ‘The price was given as about $24,000. 

Reconditioning Contract, Hoboken, N, J.—The W. 

& A. Fletcher Company has been awarded the con- 

tract for reconditioning the Polish Relief ship 

Gdanst, which is being handled by Esplen Sons & 

McNaught, of 18 Broadway, New York. The work 

will include the renewal of the smokestack and up- 

takes, extensive bottom repairs, renewal of the tail 

shaft and various voyage repairs. It is understood 

that the contract will involve about $25,000. 

Pilot Boat, New York.—The new boat for the 

Baltimore Pilots’ Association will be completed on 

October 1 by Kyle & Purdy, Inc., New York, who 

baye been awarded the contract. It was stated that 

the association has purchased the steel hull which 

was originally laid down by the Kyle & Purdy com- 

pany for the French Government, and a compound 

engine, 18 by 88 by 26 inches stroke, will be in- 

stalled. The vessel will also be equipped with one 

Seotch boiler, 13 feet 6 inches in diameter by 12 

feet in length to carry 180 pounds of steam, work- 

ing pressure. The boat is 150 feet long by 15 feet 

beam, having a depth of 14 feet 7 inches. The firm 

of Cox & Stevens, of New York, are the naval 

arehitects, 

Refrigerator Ships, New York.—H. D. Donald, of 

11 Broadway, New York, is acting as the represen- 

tative of American interests who have under con 

sideration the building of two refrigerator ships, 

according to official information obtained by MA- 

RINE PNGINEERING. It is understood that the 

proposed vessels are to be of from 2,000 to 2,500 

deadweight tons, draft not to exceed 12 or 13 

feet. It was announced that the vessels are to 

be equipped with triple expansion engines with oil 

burning equipment and are to have a speed of 

not less than 12 knots. If it is decided to build 

these ships, it was stated that they would be for 

delivery early next year. 

Reconditioning Tanker, Hoboken, N, J.—The 

tank ship Pioneer, of the Standard Oil Company 

of New Jersey, was repaired by the W. & A. 

Fletcher Company, the latter concern having been 

awarded the contract, which included the re- 

conditioning of the ship’s fuel oil tanks, some new 

construction work, machinery repairs, together with 

repairing extensive bottom damage. It is believed 

the total contract involved over $20,000. 

May Build Six and Purchase Two Vessels, New 

York—The Department of Street Cleaning submit- 

ted to the Board of Aldermen on June 7 a request 

that the Board authorize the purchase without 

public letting, of two (2) vessels known as ‘‘East- 

man Dumpers,’’ at a cost not to exceed $50,000, 

and of licenses to build six (6) vessels of a sim- 

jlar type under the patent rights held len? Uh, 12, 

Eastman at a sum not to exceed $75,000. Funds 

are available for these purposes out of appropri- 

ations made by the Board of BEstimate and Ap- 

portionment on June 25, 1920, amounting to $625,- 

000, and on March 19, 1921, amounting to $150,000, 

for the construction of five (5) sea dumpers and 

two (2) unloading plants. The purpose of these 

purchases is to add to the present fleet of vessels 

used for disposing of garbage at sea. The mat- 

ter was referred to the Committee on Public 

Letting. 

Torpedo Boats, Bridgeport, Conn.—The Lake 

Torpedo Boat Company may yet be awarded the 

contract for at least a number of the six sub- 

marine torpedo boats provided for in Senator 

MeLean’s amendment to the Naval Appropriation 

Bill, which authorizes the Navy Department to go 

ahead with the building of the six submarines 

specified in the 1916 naval program, according to 

latest reports from Connecticut. This optimistic 

view was given out following the return to Bridge- 

port of James F. Hennessey, who went to Wash- 

ington in behalf of the employees of the Lake 

Company. It is understood that the six submarines 

will cost approximately $5,000,000 each, and that 

awarding of the contract to the Lake Company will 

mean employment for over 2,000 men. 

Tanker, Wilmington, Del.—Announcement is made 

of the placing of a contract for the construction 

of a 2,500-ton tanker by the Atlantic Refining 

Company, of Philadelphia, with the Bethlehem 

Shipbuilding Corporation. The ship is to be 266 

570 

feet in length, 39 feet beam, and 20 feet deep. 

Construction will be on the Isherwood system of 

longitudinal framing, the work to be done at the 

shipbuilding company’s Harlan plant. 

Bids for Steamer Repairs, Halifax, N, S.—Bids 

for repairiug the steamship Impoco which was res- 

cued from Blonde Rock, off the Canadian Coast, 

and which was looked upon as one of the biggest 

repair contracts so far this year were opened at 

Halifax—the tenders showing prices ranging from 

$232,000 to $390,000. The Halifax Shipyards, Ltd., 

was low bidder at the figure of $232,000. Frazier- 

Brace & Company, of Montreal, was next with a 

figure of $260,000. The figures submitted by Amer- 

ican shipbuilders and. drydock companies ranged 

from $274,000 to $390,000, the firms from the states 

being handicapped to the extent of $39,500, which 

amount includes temporary repairs to make the 

vessel seaworthy for the trip to New York and 

tonnage charges in addition to the Canadian tax 

of 25 percent on repairs accomplished in the 

United States, together with the difference in ex- ~ 

change rate. It was agreed in order to offset this 

handicap that the time of commencement would 

begin when the vessel reached the successful bid- 

der’s yard and that no liquidated damages be 

assessed for failure to complete the work on time. 

The American bidders were the W. & A. Fletcher 

Company, Robins Dry Dock & Repair Company, 

New York Harbor Dry Dock Company, Staten 

Island Shipbuilding Company, Morse Dry Dock & 

Repair Company, the Baltimore Dry Docks & Ship- 

building Company. It was reported that the ship 

had been declared a total loss. If this should 

transpire, shipbuilders are interested in whether 

or not the vessel will be replaced. The bottom 

of the Impoco was virtually demolished and the 

repairs would necessitate extensive work on’ the 

propelling machinery and other equipment. 

May Buy Ferryboats, New York—Purchase of the 

ferryboats, Florida, Joseph H. O’Donohue and Wy- 

oming by the Department of Plant and Structures 

and their reconditioning for service under the juris- 

diction of that department is expected soon, pro- 

viding satisfactory terms can be agreed upon, 

according to announcement from Commissioner Gro- 

ver A. Whalen. These boats will probably be 

started in service from East 23rd street to Green- 

point, Brooklyn, N. Y. Although the sum of 

$742,000 had been asked by Commissioner Whalen 

for the rebuilding of the ferry terminals at the 

foot of Broadway, Brooklyn, and at the foot of 

Grand street, Manhattan, and for the purchase or 

construction of ferryboats, it was stated that $696,- 

000 of the original figure will be available. 

Considering Ferry, Los Angeles, Cal.—It was | 

learned from Mayor Snyder of Los Angeles through 

Edwin D. Vincent, harbor engineer, that the city 

is contemplating building a ferryboat to serve be- 

tween San Pedro and Bast San Pedro. No plans 

have as yet been made and it may be some time 

before the matter will be actively taken up in- 

asmuch as the channel is to be widened to 1,000 

feet before this improvement can be undertaken. 

The city is at present completing the construction 

of a 200 horsepower tugboat for service in towing 

rock barges from the city quarry to Catalina Island 

to this port, also a 385-ton floating derrick barge 

for general use in the harbor, 

Contracts Awarded, Hoboken, N, J.—The con- 

tract for voyage repairs and overhauling the lubri- 

cating oil system and the institution of new tanks 

in the ship Veedol of the Tidewater Oil Company 

bas been awarded to the W. & A. Fletcher Com- 

pany, to cost about $7,000. The same company has 

also been awarded the Shipping Board steamer 

West Point for general reconditioning at a similar 

figure. 
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CONSTRUCTION FOR NAVY 
Vessels under construction for the United States Navy and 

their degree of completion as reported May 31, 1921, by the 
Bureau of Construction and Repair, Washington, D. C., are 
as follows: 

Per Cent. of 
Completion 

Type Number and Name Contractor May : 
0 

BATTLESHIPS (BB) 

44 California ...... Mare Island Navy Yard 97. 
45 Colorado ....... New York S. B. Corpn. 73. 
46 Maryland ...... Newport News S. B. & D. D. Co. 99. 

7 
3.1 
9.2 

47 Washington . .New York S. B. Corpn. 65. 
48 West Virginia ...Newport News S. B. & D. D. Co. 54.1 
49 South Dakota ...New York Navy Yard Sat 

4.4 
2.3 
3 
6.4 

50 Indiana ........New York Navy Yard 2 
51 Montana ....... Mare Island Navy Yard 24, 
52 North Carolina. ..Norfolk Navy Yard 32. 
MLOWS. elelelecielelelele Newport News S. B. & D. D. Co. 2 
54 Massachusetts .Beth. S. B. Corpn. (Fore River) 

BATTLE CRUISERS (CC) 

1 Lexington ...... Beth. S. B. Corpn. (Fore River) 18.7 
2 Constellation ....Newport News S. B. & D. D. Co. 10.5 
8 Saratoga ....... New York S. B. Corpn. 22.4 
4 Ranger ........Newport News S. B. & D. D. Co. 1.8 
5 Constitution . Philadelphia Navy Yard Uo 
6 United States ...Philadelphia Navy Yard Url 

SCOUT CRUISERS (LIGHT CRUISERS CL) 

4 Omaha ........ Todd D. D. & Const. Corpn. 92.1 
5 Milwaukee ..... Todd D. D. & Const. Corpn. 89.2 

*6 Cincinnati ..... Todd D. D. & Const. Corpn. 81.7 
7 Raleigh Beth S. B. Corpn. (Fore River) 56.7 
& Detroit Beth S. B. Corpn. (Fore River) 56.6 
9 Richmond ...... Wm. Cramp & Sons Co. 66. 

10 Concord ....... Wm. Cramp & Sons Co. 63. 
iil WONG Gooodoe Wm. Cramp & Sons Co. 45. 
12 Marblehead .....Wm. Cramp & Sons Co. 43. 
13 Memphis ....... Wm. Cramp & Sons Co. Silo 

*Scout cruiser (light cruiser) No. 6—Launched 5-23-21. 

AUXILIARIES 

Fuel Ship No. 18, Pecos 
(Oiler A06) go0aD900 Boston Navy Yard 88. 

Repair Ship No. 1, Medusa ; 
INRID) ~ caogco0g00000 Puget Sound Navy Yard 62.4 

*Dest. Tender No. 3, Dob- 
oh (UNO) Goooog000 o Mite ne Navy Yord 62.3 

Dest. Tender No. 4, i 
Mey (ADS) cccleteleletels Srocton Navy Yard 25. 

Sub. Tender No. 3, Hol- 
land (AS3) ........ Puget Sound Navy Yard 17.8 

Aircraft Tender, Wright 
(UVAN) oaooan0000006 Tietjen & Lang 76. 

*Destroyer Tender No. 3—Launched 5-5-21, 

PATROL VESSELS 

Gunboat No. 22, Tulsa 
(RCP) Goaocn000000 Charleston Navy Yard 67.7 

Authorized but not under construction or contract. 
(1) Transport No. 

DESTROYERS 

332 Farenholt ..... Beth. S. B. Corpn. (San Fran.) Del. 
333 Sumner .......Beth. S. B. Corpn. (San Fran.) Del. 
BS4—COrnry) ciel S. B. Corpn. (San Fran.) Del. 
835 Melvin .. 8. B. Corpn. (San Fran.) Del. 
338 Wasmuth . Island Navy Yard 97.7 
839 Trever ... Island Navy Yard 94.8 
GN) 15¥e7 GouooDGD Island Navy Yard 61.4 
341 Decatur Island Navy Yard 576 

Destroyers authorized but not under construction or contract. 
-(12) Nos. 348 to 859 inclusive. 

SUBMARINES 

illby RE) GB a60 . Portsmouth, N. H., Navy Yard 90.8 
ia REL Ghocoo0s Portsmouth, N. H., Navy Yard 86.8 
iil, BEM Gooooade Portsmouth, N. H., Navy Yard 78.1 
118 S-138 ........Fortsmouth, N. H., Navy Yard 75. 
108} SAIS “GooGoo00 Electrie Boat Co, (Quincy) Ni 
124 S-19). 0.532 8.. Electric Boat Co, (Quincy) 96.5 
125 S-20)) 22... Electric Boat Co. (Quincy) 98.5 
A, REPL SogooGd9 Electric Boat Co. (Quincy) 94.9 

Electric Boat Co. (Quincy) 95.8 
Electric Boat Co. (Quincy) 94, 
Wlectrie Boat Co. (Quincy) 93. 
Electric Boat Co. (Quincy) 93.5 
Electric Boat Co. (Quincy) 92.4 

IBY, REPL § G6ob0000 Electric Boat Co. (Quincy) 91. 
i188 SEO 4 Sogao00e Electric Boat Co. (Quincy) 91.6 
IS REPE) Gaoooc0o Electric Boat Co. (Quincy) 90.5 
183 Resa “GaGooo000 Electric Boat Co. (San Fran.) 97.5 
Sm S=32) he woccowve Electric Boat Co. (San Fran.) 95.6 
138 S-33 ic Boat Co. (San Fran.) 99.2 
139 S-34 Boat Co. (San Fran.) 94.8 
140 8-35 Boat Co. (San Fran.) 90.7 
141 S-36 Boat Co, (San Fran.) 86.6 
142 S-37 Boat Co. (San Fran.) 82.8 
143 S-38 Boat Co. (San Fran.) 72.6 
144 §-39 Boat Co. (San Fran.) 71.6 
145 S-40 Boat Co. (San Fran.) 71.9 
146 S-41 Boat Co. (San Fran.) 73.6 
153 S-42 Boat Co. (Quincy) 64.6 
154 S-43 Boat Co. (Quincy) 64.8 
155 S-44 .......DHlectric Boat Co. (Quincy) 63.1 
156 S-45 Electric Boat Co. (Quincy) 63.9 
157 S-46 Electric Boat Co. (Quincy) 62.2 
158 S-47 ‘lectrie Boat Co. (Quincy) 61.8 
159 S-48 . Lake T. B. Co. (Bridgeport) 91.4 
160 S-49 Lake T. B. Co. (Bridgeport) 85.2 
161 S-50 ..Lake T. B. Co. (Bridgeport) 81.7 
162: S-51 Lake T. B. Co, (Bridgeport) 171.2 

FLEET SUBMARINES 

60 T-2 (SF 2)....Electric Boat Co. (Quincy) 98.7 
163 V-1 (SF 4).... Portsmouth, N. H., Navy Yard 2.8 
164 V-2 (SF 5)....Portsmouth, N. H., Navy Yard 2.8 
165 V-3 (SF 6).... Portsmouth, N. H., Navy Yard 2.8 

Fleet Submarines or Aes. 166 to 171. 
Neff Submarine (1) No.. 108. 

Note: Submarines authorized but not under construction or 
contract. 

MARINE ENGINEERING 

Repairing Steamers, Baltimore, Md.—The Balti- 

more Dry Docks & Shipbuilding Company was the 

lowest bidder at a figure of $1,712, on the contract 

for the removal and installation of a new turbine 

engine in the Shipping Board steamer West Raritan. 

The H. BE. Crook Company, also of Baltimore, was 

awarded the contract for repairs to the Lake Ellers- 

lie at a bid of $532. A contract to repair the 

lighthouse tender Orchid has been awarded by the 

Bureau of Lighthouses to the Spedden Shipbuilding 

Company, of Baltimore, Md, 

New Passenger Vessel, San Francisco, Cal,—Leb- 

eus Curtis, of the firm of Pillsbury & Curtis, marine 

surveyors, has arrived at San Francisco from Hono- 

lulu where he had been for the past month studying 

shipping conditions and advising with the managers 

of the Interisland Steam Navigation Company in 

regard to a new steamer they contemplate building. 

Plans for going ahead with the vessel are being 

held in abeyance, but it is understood that when 

she is built the contract will go to a San Francisco 

shipyard. The vessel is to be a little larger and 

a little faster than any the company now has ply- 

ing between the various islands, the largest of 

which is about 1,600 gross tons. She will have ac- 

ecommodations for 200 passengers and will make 

about 16 knots. 

Derrick Boats—The United States District Engi- 

neers Department, Custom House, Nashyille, Tenn., 

let a contract for the construction of two derrick 

boats to the Howard Ship and Dock Yards, Division 

and Market streets, Jeffersonville, Ind., at a price 

of $11,490 each. 

To Install Engines—Consideration is being given 

a plan to install engines in several former German 

barks now lying off Sausalito, fostered by W. L. 

Comyn, and to this end draftsmen of the Union 

Iron Works, San Francisco, Cal., have submitted 

specifications for installing 500-horsepower engines 

in the bark Hans. In the eyent of a decision to 

earry out the project, engines now in motorships of 

the Pacific Freighters Company will be used, ac- 

cording to Mr. Comyn. These engines have a speed 

of 10 knots and are capable of generating 600 

horsepower. 

Ship in Collision—The Shipping Board steamer 
Charlot, which recently encountered an iceberg, is 

now in the harbor of St. Johns, N. F., with her 

entire forepart wrecked, her first bulkhead being 

shattered. Repairs will require three months’ work, 

it is estimated. 

Tugboats Building—The 

ping Company, Ltd., Sorel, 

ing two ocean-going steel tugs, 133 feet long and 

of 600 horsepower. Two wooden tow barges of 

1,800 tons each are also being constructed by the 

same company for their own account. 

Transportation & Ship- 

Can., are busy complet- 

SHIPYARDS AND DRY DOCKS 

Dry Dock, Baltimore, Md.—The Union Shipbuild- 

ing Company has engaged the Crandall Engineering 

Company, Boston, Mass., to install a standard Cran- 

dall railway dry dock of 4,000 tons lifting capacity. 

This new dock will measure 360 feet over the keel 

blocks, 70 feet wide, with 15 feet of water forward 

and 20 feet aft over the blocks, and will be capable 

of docking vessels up to and including the 8,800-ton 

class of ships. A large quantity of material is now 

on the ground and the construction will be started 

as soon as dredging is completed. 

Dry Dock, Sydney, N, S.—The railway drydock 

being built for the Sydney Foundry and Machine 

Works, Ltd., is designed and is being constructed 

by the Crandall Engineering Company of Boston, 

Mass. Vessels displacing up to 1,200 tons will be 

accommodated on this new dock, which measures 

200 feet over the keel blocks, 50 feet wide and 

gives 10 feet of water forward and 16 feet aft 

over the blocks. The construction will be complete 

and the dock in operation in about two months, 

Drydock, Etc., Miami, Fla.—The Merrill Stevens 

Drydock & Repair Company, Jacksonyille, Fla., is 

reported to be contemplating the establishment of 

a marine repair plant at Miami, Fla. 

To Sell Shipyard, New Orleans, La.—The French 
High Commission, New York, is offering for sale 
the Foundation Company’s yard at New Orleans, 

where the 6,000 ton La Parmentier type ships 

971 

were built. The yard covers an area of 90 acres 

with a launching basin of 20 acres. The yard 

has three launching ways. 

Drydock, New Brunswick, Can.—The St. 

Dry Dock & Shipbuilding Company 

operate a first class drydock for 

eral purposes. The drydock will 

taking ships over 600 feet long and will embody 

in its construction the last and most efficient 

features, and be equipped with a traveling crane 

capable of lifting 40 tons at a reach of half the 

width of the dock, which is to be 1,150 feet in 

length. Preparations are being made to. proceed 

with the concrete construction of the dock this 

summer. A. R, Dufresne is engineer and man- 
ager. 

John 

will build and 

naval and gen- 

be capable of 

PORT r IMPROVEMENTS 

Pier Equipment, New York City—Resolutions rec- 
ommending to the Board of Estimate and Apportion- 
ment that the comptroller be authorized to issue 
corporate stock to the amount of not exceeding 
$430,000, the proceeds whereof to be used for equip- 
ment of piers now in the course of construction at 
Staten Island, were unanimously adopted at the 
tecent meeting of the Commissioners of the Sinking 
Fund. The equipment includes seventy-two 2-ton 
cargo winches with wiring at $3,000 each, a number 
of capstans, cargo chutes, cargo booms, and railroad 
tracks and crossovers. 

Cranes for South America—The Industrial Equip- 
ment Company, 149 Broadway, New York, is re- 
ported to be receiving bids on a South American 
inqniry calling for forty 1-ton 10 to 12 foot boom, 
gasoline operated, solid rubber tired truck cranes 
for operation on docks. 

Piers, Equipment, Etce,, Norfolk, Va,—The Port 
Commission has plans and final estimates of pro- 
posed harbor improvements including grain elevator, 
additionnl piers and warehouses, and equipment. 
Neff & Thompson, Seaboard Bank Building, Norfolk, 
and Folwell, Ahlstog & Company, McCormick Build- 
ing, Chicago, Ill., are the architects. 

Million Dollar Pier, Venice, Cal,—The Sunset Pier 
Company, Trollyway, let a contract for the con- 

struction of an amusement pier 700 feet into the 

ocean, 607 feet frontage, and 100 feet wide, to be 
horseshoe shaped, of concrete or willite surfaced 
deck on wood piles, to Murdock & Condel, 1715 

West 24th street, Los Angeles, Cal. The entire 

project will cost about $1,000,000. 

Dredging, Minnesota—C. E. Boughton, attorney 

for the State Drainage Board at Red Lake Falls, 

Minn., will receive bids until July 15 for dredging 

and straightening the Clearwater River, inyolying 

the expenditure of about $100,000. G. Walker, 

Thief River Falls, is engineer. 

Wharf, Valparaiso, Fla.—John P. Perrine, mayor, 

has let contract for the construction of a 48 by 72 

foot wharf and loading docks, ete., to the Holbrook, 

Rowland Construction Company, at a cost of $6,000. 

N. C. Rowland is engineer. 

Dredging, Goderich, Ont.—The Department of 

Publie Works, Parliament Building, Ottawa, Can., 

is receiving bids for dredging the harbor, involving 

50,000 cubie yards floating dredgework, at an esti- 

mated cost of $30,000. E. LaFleur, Parliament 

Building, is engineer. 

Breakwater, Twillingate, Can.—The sum of 

$25,000 has been secured for the construction of a 

breakwater at Twillingate, New Foundland harbor, 

and work is to be started soon. The Government 

has sent engineers to look over the site and te 

report whether it is the best possible in the interes 
of the people of Twillingate. 

May Build Piers, New York—Matters which were 

referred to the Committee of the Whole by the 

Sinking Fund Commission of the City of New York, 

at its meeting on May 28, 1921, include requests 

from the Commissioner of Docks for adoption of a 

resolution recommending to the Board of Estimate 
and Apportionment that the comptroller be author- 

ized to issue corporate stock in the'sum of $540,000 

to cover the cost of removing the present pier at 

the foot of West 44th street, Manhattan, and con- 

structing a new pier in its place; also an issue in 
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the amount of $100,000 for the construction of a 

bulkhead wall and for removing portions of the 

piers, sheds and cribs on the inshore ends of piers 

(old) 1 and 2, North River. 

Dock, Hollister, Mo.—The city will construct a 

dock at the mouth of Turkey Creek at Lake Taney. 

Address the mayor. 

Terminal, Demopolis, Ala.—The city contemplates 

the construction of a river terminal to cost $50,000. 

Ferry, Valparaiso, Fla.—John B. Perrine, mayor, 

invites bids on the construction of a ferry across 

Valparaiso Bay. 

Wharf, Etc., Valparaiso, Fla.—Bids will be re- 

ceived by John B. Perrine, mayor, for the construc- 

tion of a wharf and warehouse on Sunset Bay. 

Terminals, Helena, Ark.—The city plans the con- 

struction of wharf, boat and railway facilities 

along the waterfront. Address the mayor. 

Pier, New Bedford, Mass.—W. S. Rendle, 1385 

Prescott street, East Boston, Mass., has been 

awarded a contract for the construction of a pier 

at the New Bedford and Fairhaven drawbridge, at 

a cost of $48,413. 
f 

Wharf, Marion, Mass.—The town plans to build 

a concrete wharf on Sippican Harbor to cost about 

$25,000. The engineer has not as yet been selected. 

Dock, Bulkhead, Palmetto, Fla.—W. E. Mann, 

clerk for the city, has let a contract to George 

Skene for the construction of a municipal dock 

and bulkhead to cost $20,000. 

Dredging and Equipment, Miami, Fla.—The city 

will soon vote on $50,000 for the purchase of a 

bucket dredge, barge, gas towboat, ete. C. Ww. 

Murray is engineer. 

Terminal, Charleston, §S, ©.—John P. Grace, 

mayor of the city, is interested in acquiring water- 

front property for the purpose of constructing a 

terminal to be equipped with the most modern ap- 

pliances, cranes, etc. 

Bulkhead, Wharves, Etc., Covington, La.—The 

Fourth Ward of St. Tammany Parish will construct 

bulkheads and wharves and dredge harbor at Bayou 

Castaign, for which they have $25,000 bonds. 

To Dredge Channel, Clearwater, Fla.—The Sunset 

Point Company has been organized with J. B. 

Discus, president, Chicago, Il.; J. B. Paine, sec 

retary and treasurer, Clearwater. The company will 

dredge the channel and basin from the main chan- 

nel of Clearwater Harbor to the railroad. 

Dock, Duluth, Minn.—The Inland Coal & Dock 

Company, 59th avenue, W., has awarded a con- 

tract for a 500-foot extension to their dock to R. 

CG. Buek, Inc., United States National Bank Build- 

ing, Superior, Wis. The estimated cost of the 

work is about $200,000. 

Breakwater, Port Colbourne, Can,—The Depart- 

ment of Public Works, Paret Building, Ottawa, 

Can., let contract for repairing the breakwater to 

the Port Arthur Construction Company, Ltd., Ex- 

eelsior Life Building, Toronto, involving an ex- 

penditure of about $55,000. 

Produce Pier, Philadelphia, Pa.—Director Sproule 

of the Department of Wharves, Docks and Ferries, 

has suggested the construction of a produce pier, 

80 feet wide and extending more than 150 feet into 

the river. At present no such pier is available 

within the central section of the river front. 

Coal Terminal, Blakely Island, Ala,—Hampton 

Reynolds, of New Orleans, La., has received official 

notice that his bid of $100,000 for the construction 

of the Government coal terminal at Blakely Island 

has been accepted, construction of which must be 

completed in 150 days. Contracts for machinery to 

be installed are expected to be placed soon. 

Drydock, Valparaiso, Chile—It is reported that 

eontracts have been let by the Chilean Government 

for’ the construction of a drydock of 2,500 tons 

eapacity. Concessions covering the new drydock 

extend over a period of thirty years, at the end 

of which time the Government shall have the right 

to purchase the dock and equipment. 

Terminals, Nashville, Tenn.—A. J. Dyer, chair- 

man of the Board of “"ransportation, let a contract 

MARINE ENGINEERING 

to Foster & Creighton to construct concrete river 

and rail terminals, including a warehouse, The 

project involves the expenditure of $300,000. Free- 

land Roberts, Independent Life Building, is en- 
gineer. 

Municipal Piers, Baltimore, Md.—The Port Devel- 

opment Commission purchased for $212,500 a tract 

adjoining the city’s McComas street development, 

the site having 429 feet of water frontage, 1,400 
feet deep, and contemplates the construction of 

groups of municipal piers. H. G. Perring is chief 

engineer, and Bancroft Hill harbor engineer. 

Pier, Portland, Me.—According to Henry G. Mer- 

rill, chairman of the Port Directors of Maine, ac- 

tual construction will soon start on the new 1,000- 

foot pier to be built at Portland, and for which the 

State has appropriated $1,500,000. The pier will be 

1,000 feet long and 360 feet wide, with 35 feet 

of water alongside. The most modern freight- 

handling equipment will be installed. It is ex- 

pected that the pier will be completed in a year. 

To Improve Barge Canal, New York—According 

to a statement accredited to State Superintendent 

of Public Works Cadle, whatever can be done to 

improve the New York State Barge Canal facilities 

will be undertaken. The work of dredging the 

eanal will be carried on vigorously with a view to 

maintaining a depth of 12 feet and arrangements 

have been made to lease extra equipment to facili- 

tate the work. Blectric cranes will be installed 

at all State owned terminals along the canal until 

the line is equipped. Steps will be taken to secure 

better coal handling facilities, thus eliminating the 

delays under the present methods. 

Pier, Etc., Hayward’s Creek, Mass.—Plans have 

been made for the construction of a pier for gen- 

eral business uses. At this point the Bethlehem 

Shipbuilding Corporation and the Massachusetts Oil 

Refining Company have recently made extensive im- 

provements. On the opposite side of the river in 

Weymouth the Edison Electric Illuminating Com- 

pany is understood to be planning extensive devel- 

opments which have not as yet reached the contract 

period. The United States Government has just 

completed the dredging of the Malden River, and 

the Locke Coal Company and the Champlin-Hobbs 

Box Company are constructing wharves alongside 

the new channel. 

Steel Contract Awarded, Chester, Pa.—A contract 

to furnish structural steel for a large grain elevator 

being erected by the New York Barge Canal Com- 

pany at Gowanus Bay, Brooklyn, has been awarded 

the Merchant Shipbuilding Corporation, Chester, Pa., 

by the Segles Construction Company of Minneapolis, 

Minn. Awarding of the contract follows the an- 

nouncement recently of the Merchant Shipbuilding 

Corporation that it was expanding its facilities to 

enter the structural and general engineering fields. 

The recent increase of contracts of this nature is 

believed to indicate a revival of activity in steel 

construction. 

GOVERNMENT WORK 

Machinery Installation, Oakland, Cal.—The Bu- 

reau of Yards and Docks, Navy Department, Wash- 

ington, D. C., having nearly completed the erection 

of a new ship fitters’ shop at the Mare Island Navy 

Yard, will soon commence the installation of ma- 

chinery in the various shops, including an angle 

shop, plate shop and forge and blacksmithing shops. 

A mold loft will be located over one of the bays. 

Tanks, Chelsea, Mass.—The Bureau of Yards and 

Docks, Navy Department, Washington, D. C., will 

soon receive bids for installing two new gasoline 

storage tanks and one new pump at the Naval 

Hospital. 

Centrifugal Pumps, Etc., Point Isabel, Tex.—The 

Bureau of Yards and Docks, Navy Department, 

Washington, D. C., will soon receive bids for fur- 

nishing and installing a motor-driven centrifugal 

pump and constructing a pump house. 

Dredging—The United States Department of En- 

gineers, J. Cyrille Dupont, will dredge 11% miles 

connecting Bayou Black and Bayou Terrebonne, link 

of intercoastal canal from Houston to New Orleans. 

Terminal Equipment, Birmingham, Ala.—The War 

Department, H. T. Bardeleyen, manager of the 
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Warrior River Section, Inland and Coastwise Ser- 

vice, 714 Brown Marx Building; let a contract to 

the American Hoist & Derrick Company, St. Paul, 

Minn., for the erection of an additional derrick in 

order to double the loading and unloading capacity 

of the port. 

Dredging, New York—The United States Engineer 

Office, Room 710, Army Building, 39 Whitehall 

street, let a contract for dredging in Newtown 

Creek to the Columbia Dredging Corporation, 30 

Chureh street, New York. 

Breakwater, Indiana Harbor, Ind.—The United 

States Engineer Office, Milwaukee, Wis., has com- 

pleted plans for the construction of the superstruc- 

ture of the breakwater at Indiana Harbor, Ind., the 

foundation of which has already been laid. The 

sum of $4,000,000 will be expended for the comple- 

tion of this project. 

Breakwater—The Treasury Department, Wash- 
ington, D. C., will receive bids until July 5, 1921, 

for the construction of a breakwater and placing 

riprap at Galveston, Texas. J. A. Wetmore is act- 

Ing supervising architect. 

Fire Alarm System—The Bureau of Yards and 

Docks, Navy Department, Washington, D. €., will 
receive bids until July 6 for constructing additions 

to the fire alarm systems at Puget Sound, Wash- 
ington. 

Fire Alarm System—Specification 4470, the Bu- 
reau of Yards and Docks, Navy Department, Wash- 

ington, D. C., plans to construct a fire alarm and 
watchman’s signal system at New York City, N. Y. 

Electric Traveling Platforms and Hoists.—Specifi- 
cation 1856, the Bureau of Yards and Docks, Navy 
Department, Washington, D. C., let a contract for 
constructing electric traveling platforms and hoists 
at the Naval Air Station, Lakehurst, N. J., to the 
Milwaukee [Electric Crane & Manufacturing Com- 
pany, Ind., Milwaukee, Wis., the work to be com- 
pleted in 150 days at a cost of $34,000, 

—— 

NEW INCORPORATIONS 
———————————— 

The Inland Contracting & Wrecking Company, 
Wilmington, Del., has been incorporated, with a 
capital of $10,000, to reclaim sunken vessels, by 
John P. Cann, Henry McKeown and W. N. Tyson. 

The Parkersburg Dry Docks, Transportation & 
Coal Company, Moundsville, W. Va., has been in- 
corporated, with a capital of $250,000, by M. J. 
McQuade, J. R. Dorsey and others, i 

The Tri-State River Nayigation Company, Colum- 
bus, Ga., has been incorporated, with a capital of 
$100,000. 

The Whitaker Marine Construction Company, San 
Francisco, Cal., has been incorporated, with a cap- 
ital of $25,000, by J. S, Whitaker, P. H. Whitaker, 
H. C. Mitchell, R. W. Gray, H. GC. Wilson and 
L. F. Baker. 

The Cranes’ Shipyards, Ltd., North Vancouver, 
B. C., have been incorporated with a capital of 
$10,000 to carry on a business of shipbuilders, ship 
repairers, drydock owners, and operators and to 
own and operate ships of all kinds. 

The Ocean Motorship Company, San Francisco, 

Cal., has been incorporated by W. E. Gerber, Jr., 

Ralph Roberg and C, N. Howard, all three affiliated 

with the Comyn interests. Arrangements have been 

made for the company to purchase the claim of the 

Australian Government for $1,625,000 against the 

Pacific Motorship Company for $125,000, thus elimi- 

nating the Commonwealth entirely from any interest 

in the eight wooden motorships and reducing their 

cost from $2,400,000 to $905,000. 

Eastern Stevedores, Ltd., Montreal, Can., has been 

incorporated with an authorized capital of $50,000 

to carry on a business as stevedore, shipowner, ship- 

wright, wharfinger, etc., and general transportation, 

as well as to own and operate other ships of every 

description. The incorporators include J. MeNaugh- 

ton, J. G. Cartwright, J. V. Taylor, A. McIntyre 

and T. J. Griffin, all of Montreal. 

The Midland Barge Company, Hast Liverpool, Ohio, 

has been incorporated with a capital of $100,000. 
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The Aliquippa Navigation Corporation, Dover, Del., 

has been incorporated with a capital of $100,000 

for a freight and passenger transportation business 

by vessels. 

The Anahuae Steamship Company, Inc., Man- 

hattan, New York, has been organized with a cap- 

ital of $100,000 to carry on a navigation business. 

R. L. Coffey, 59 Pearl street, New York City, is 

the incorporator, 

The Bulk Fruit Steamship Corporation, 841 Cal- 

vert street, Baltimore, Md., has been incorporated 

by W. Ainsworth Parker, John G. Schilpp and John 

B. Diggs to carry on a steamship business. 

The Houston Marine Engineering Works, Houston, 

Tex., has been incorporated with a capital of 

$32,000 by J. R. Giddens, R. R. Chamberlain and 

E. B. Davis. 

The New York Canal and Great Lakes Corpora- 

‘tion, Wilmington, Del., has been incorporated with 

a capital of $5,000,000 to own and operate boats. 

The Palm Beach Steamship Line, West Palm 

Beach, Fla., has been organized with a capital of 

$75,000 to establish a steamship line from West 

Palm Beach to Jacksonville, Fla. 

The Steamship Service Corporation, Dover, Del., 

has been incorporated with a capital of $100,000 

to own and operate boats. 

FOREIGN ACTIVITIES 

Moreton Bay—The twin-screw geared turbine pas- 

senger and cargo ship Moreton Bay, built to the 

order of the Commonwealth Government Line of 

Steamers, was launched recently from the yards of 

Vickers Naval Construction Works, Barrow. Her 

length is 548 feet 9 inches, breadth molded 68 feet, 

depth molded 43 feet 6 inches, and her displacement 

is 23,120 tons. She was classed 100A-1 by Lloyd’s 

and built to the requirements of the British Board 

of Trade, for passenger ships, and in addition com- 

plies with the Australian Navigation Act. The 

complete turbine installation is capable of develop- 

ing a collective shaft horsepower of 9,000 with the 

revolution of the propeller shafts about 90 per 

minute. The main machinery consists of two sets 

of steam turbines of the reaction type. She has a 

speed of 15 knots. 

Gouverneur General Chanzy—The twin-screw 

geared turbine steamer Gouverneur General Chanzy 

was launched on May 9th from the Birkenhead 

shipyard of Messrs. Cammell, Laird & Company, 

Ltd. She was built to the order of Le Commission 

aux Transport Maritime et a la Marine Marchande 

for the mail, passenger, and cargo service between 

Marseilles and Algiers. Her dimensions are: 377.6 

feet by 53.1 feet by 29.33 feet, to carry 162 first 

class passengers, &4 second class and 56 third class 

passengers. The yessel has two sets of Parsons 

compound double reduction geared steam turbines. 

Absina—The firm of Swan, Hunter & Wigham 

Richardson, Ltd., England, recently launched the 

twin-secrew steamer Absina, which was built to the 

order of La Societe Generale de Transports Mari- 

times a Vapeur. She has a length of 470 feet, 

breadth 58 feet and a depth of 34 feet 3 inches. 

She will be capable of accommodating 94 first class 

passengers, 80 second class and 48 economic second 

class passengers. She is equipped with double re- 

duction geared turbines of the Metropolitan Vickers 

Rateau type, constructed by the builders to burn 

coal or oil fuel under Howden’s system of forced 

draught. ‘ 

Eromauga—The Commonwealth Government steam- 

er Eromauga was recently launched from the Walsh 

Island Dockyard. The vessel is of the Isherwood 

type, shelter-decked, with the bridge and poop decks 

extending the full length of the ship. She is built 

to conform in all respects to the provisions of the 

Navigation Act. She is 331 feet long, with a 

breadth of 47 feet 9 inches and a depth of 33 feet 

73%, inches. She is designed to carry a cargo of 

6,000 tons and at full load has a displacement of 
9,000 tons. She will be electrically lighted through- 

out. Power will be provided by steam generated in 

three watertube boilers of the Babcock & Wilcox 
type. 
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Steigerwald—The steamer Steigerwald, built for 

the Hamburg-American Line, was recently success- 

fully launched from the yards of the Deutsche 

Werft, Germany. She is to replace a vessel of the 

same name which was lost during the war. 

Flora—The Scheepswerf ‘‘Het Huis de Merwede’’ 

of Papendrecht have launched the steamer Flora, 

built for the Kon. Ned. Stoomboot Mij. of Amster- 

dam. She is a shelter-deck cargo steamer of 2,200 

tons deadweight built to the highest class of the 

Bureau Veritas. She is 260 feet in length, beam 

molded, 39 feet, and a molded depth of 18 feet. 

The vessel will be equipped with triple expansion 

engines of 1,000 indicated horsepower, with cylin- 

ders 20 inches by 31 inches by 50 inches, with 36- 

inch stroke. 

Dry Dock, Manila, P, I,—It is reported that a 

dry dock with a capacity for vessels up to &,000 

tons is to be constructed at Manila. 

Shipyard Purchase, Scotstown, Scotland—It is 

officially announced that Sir Edward Mackay Edgar, 

Bt., of Messrs. Sperling & Company, is the pur- 

chaser of the Blythswood Shipbuilding Company, 

Secotstown. He is also a director of the Northumber- 
land Shipbuilding Company, Ltd., William Doxford & 

Sons, Ltd., the Fairfield Shipbuilding & Engineer- 

ing Company, Ltd., Workman, Clark & Company, 

Ltd., and the Monmouth Shipbuilding Company, Ltd. 

Steam Trawlers, Nantes, France—The Societe 
Nouvelle des Pecheries a Vapeur of Arcachon has 

placed a contract with the Ateliers et Chantiers de 

Bretagne for two steam trawlers 184 feet in length, 

29 feet beam and 16 feet in depth. These vessels 

are being built under the survey of the Bureau 

Veritas. 

Naval Yard to Open, Nantes, France—lIt is re- 

ported that the new naval yards of Coueron are to 

be opened, and it is hoped that within a very short 

time the keel of the first cargo steamer to be 

built at this yard will be laid down. The vessel 

will be of the 4,500-ton Rhuys type. 

Barges, France—The Forges et Chantiers de la 

Mediterranee have under construction three steel 

steam barges of the Vulcain type for the French 

Mercantile Marine Commission. The vessels will 

have a length overall of 148 feet 5 inches, beam 

26 feet 4 inches and a depth to bridge of 13 feet 

2 inches. The barges will be equipped with triple 

expansion engines having 480 indicated horsepower 

and will have a speed of 11 knots. Steel der- 

ricks, each capable of lifting 15 tons and operated 

by steam winches, will be placed on these barges. 

To Improve Port of Marseilles, France—It is re- 

ported that Versailles port is to be further im- 

proved by the installation of new quays on the 

north bank of the Etang de Caronte. These are to 

be erected by a French combine including Fougerolle 

Freres and the Societe Marseillaise de Traffie Mari- 

time. Port de Boue improvements will also be un- 

dertaken and concern changes in the entrance chan- 

nel and the dock, the filling up of the coves of 

Gaffette de Campeau and of Labillon, the broaden- 

ing of the Marseilles-Rhone Canal along a stretch 

of 800 yards on the right of the Anse de Gaffette 

and the excavation of a new maneuvering dock 
on the south bank of the canal. Half the expense 

of these improvements will be borne by the Goy- 

ernment. The huge floating dock to be built is esti- 

mated to cost about 123,000,000 frances. 

Floating Docks, Dunkirk, France—An entirely new 

outer port is to be constructed here, according to 

the French Ministry of Public Works. Two floating 

docks are to be provided and there will be connec- 

tion by canal with the naval repair yard on the As 

River. 

Ferryboats, Docks, Ete.,, Havre, France—The 
French Ministry of Public Works is reported to 

have been authorized to proceed with the extension 

of the port of Havre. New docks will be con- 

structed, an existing dock deepened and the quays 

enlarged, which should add some 12,000 feet to 

the existing wharves. The canal system is to be 

extended and the canal from Havre to Tancarville 

is to be widened and deepened. Communication be- 

tween Havre and Rouen is to be improved, new 

ferryboats will be built, as well as additional ware- 

houses to accommodate an increased quantity of 

goods. 
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Bill to Encourage Shipbuilding, Spain—A bill for 

the encouragement of Spanish shipbuilding intro- 

duced by the Minister of Commerce and Public 

Works provides that flag and import duties will be 

levied on all vessels built abroad, and customs du- 

ties on materials and fittings necessary for ship- 

building will be reduced. This reduction will be 

based on the condition of each of the national in- 

dustries affected. In addition, during a period of 

ten years a bounty on a tonnage basis will be 

granted on vessels constructed during that period 

in Spanish yards or laid down six months before 

the expiration of the period. A bounty will also 

be granted to Spanish built vessels carrying a 

fixed quantity of Spanish products or material 

necessary for the national industries. The bill pro- 

hibits the sale abroad or the employment on non- 

national service of any vessel benefiting under the 

proposed scheme. 

Hamburg-American Line Building Program, Ger- 

many—Plans have been made for the reconstruction 

of about one-third of the Hamburg-American Line’s 

prewar fleet in the course of the next five years. 

This new fleet will consist largely of freight ships 

of from. 5,000 to 12,000 tons deadweight. Some of 

the largest and fastest of these freight ships, which 

are suitable for the North Atlantic and the South 

American trade, will be equipped with a limited 

number of rooms for cabin passengers and a mod- 

erate capacity for third class passengers. Two 

large vessels of 22,000 tons gross have been ordered 

for the North Atlantic trade to carry first, second 

and third class passengers and a fair amount of 

eargo, and are expected to be ready about the 

spring of 1924. They will have a speed of about 

16 knots. Most of the freighters will be equipped 

to burn either coal or oil fuel, and some will have 

reciprocating engines and some Diesel engines. 

Shipbuilding Report, Germany—The report for 

1920 of the Vulcan Werke of Hamburg and Stettin 
shows a gross profit of 12,617,783 marks, as com- 

pared with 6,318,951 marks for the previous year. 

The directors announce that the results for the year 

have been influenced favorably by the extensive and 

brisk dock and repair activities in both Hamburg 

and Stettin. Progress with new construction, how- 

ever, is still slow and difficulty is experienced in 

obtaining contracts owing to the unfavorable im- 

pression created by labor unrest in the company’s 
establishments, 

New Tank Steamer, Japan—The steamer Tsurmi, 

a vessel of 8,000 tons capacity, is being constructed 

by the Osaka Iron Works for service in the oil 

earrying trade. 

New Ferry Floats, Japan—The Japanese railway 

department has placed an order for two more rail- 

way car ferry floats with the Osaka Iron Works 

for the Shimonoseki-Moji service. These floats will 

cost 450,000 y. 

New Dock for Shipyard, China—The Kiangnan 

Shipbuilding Yard, Shanghai, will build a new dock 

500 feet long to the west of the arsenal. 

To Improve Harbor, Japan—Y. 3,000,000 will be 

spent for reclamations in Sakai Harbor near Osaka. 

Government Ships, Roumania—It is announced 
from Roumania, according to information received 

from Dr. Ing. Waldimir V. Mendl, naval architect 

of Braila, that the gunboat Mignonne has been 

bought from the French Government. The destroy- 

ers Sparviero and Nibbio, together with the Aquila 

and F'aleo which had been ordered for the Rou- 

manian Navy before the war, were taken over by 

the Italians at the beginning of hostilities. Two 

of these boats have now been restituted. The other 

eraft are former Austrian vessels allowed Roumania 

by the Conference of Ambassadors. Several mon- 

itors are already in Roumania after having been in 

Servian hands since the armistice and depleted of 

all valuable parts, necessitating very extensive re- 

pairs. Seven torpedo boats are in Venetia and 

have been taken over by Roumania and are being 

repaired by the Italian Navy Arsenal of this town. 

Two of them are already completed. 

In the announcement of the new names for yari- 

ous: ships of the Roumanian Navy, three monitors 

are named after new provinces, three torpedo boats 

are named after the various winds, four torpedo 
boats are named after former Roumanian warships, 

two destroyers are named after battles of the 

world war, and four gunboats are named after 

fallen officers. 
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BUSINESS NOTES 

Edward A. Knowles, C. E. E. E., con- 
sulting engineer and fuel expert, has become 

associated with Murrie & Co., Inc., engi- 
neers, at 74 Broadway, New York, and is 

in charge of pulverized coal and gas fuel 

engineering work. 

The C. H. Wheeler Manufacturing Com- 
pany, of Philadelphia, Pa., manufacturers 
of condensers, pumps, etc., has opened a new 
branch office in Boston, Mass., located at 53 
State street, Room 613. 

It is announced that the autumn meeting 

of the Lyons Fair will be held from Octo- 
ber 1 to October 15, next, in Lyons, France. 
The fair is believed to constitute an impor- 
tant manifestation for the promotion of in- 
ternational trade in the world. American 
manufacturers may receive information on 

application to Emile Garden at the New 
York office of the fair, 150 Nassau street. 

Willard C. Brinton, president of the 
Terminal Engineering Company, Inc., manu- 
facturers of the TEC truck, and varied ma- 
terial-handling machinery, announced that 
J. F. McGonigal, mechanical engineer, for- 
merly of the Foamite Company, and J. H. 
Potter, machanical engineer, a graduate of 
New York University, have joined the or- 
ganization. M. FE. Lyle, for many years 
with the Columbia Graphophone Company, 
has been elected vice-president, and M. E. 
Peck has been elected secretary and assistant 

treasurer. 

It is announced by the Page Steel & Wire 

Company that W. H. Bleecker, Jr., formerly 
district sales manager of the Chicago office 
will be transferred to the New York office, 

in the Grand Central Terminal, in the same 
capacity, and E. J. Flood has been appointed 
district sales manager for the Page prod- 

ucts in the Chicago office, at 208 South 
LaSalle street, succeeding Mr. Bleecker. 

It is announced that the New York office 
of the Canton Foundry & Machine Com- 
pany, Canton, Ohio, has been established in 
new headquarters at 45 West 18th street. 

The company’s sales exhibit office was for- 

merly at the Grand Central Palace and is 
under the management of H. B. Bergere 
and L. Wechsler. The company’s complete 
machinery line, comprising Canton portable 

cranes, Canton alligator shears, turn tables, 

etc., is now on display in the new quarters. 

TRADE PUBLICATIONS 

Steam Turbines for Mechanical Drive— 
The application of the Curtis steam turbine 
for driving circulating and boiler feed 
pumps, as well as centrifugal pumps for 
all purposes, fans and blowers are described 
in detail in a bulletin recently issued by 
the General Electric Company, Schenectady, 
N. Y. The principles involved in the de- 
sign of this turbine are summarized, includ- 

ing the wheel, shaft and buckets, casing, 
bearings, packing, governor, and other ele- 
ments. This turbine may be used with 
slight changes for condensing or non-con- 
densing operation, and may also be adapted 
to steam pressures ranging from 60 to 250 
pounds. 
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Lite Saving Equipment.—The steamship 

Governor which sank in eighteen minutes 
on the night of April 2, 1921, was equipped 
with modern life saving equipment which 
enabled all of the passengers and crew to 
leave the vessel without accident. The 
story of the disaster and the part Steward 
mechanical boat davits and deadrise metal- 
lic lifeboats played in the rescue work is 
told in an illustrated bulletin prepared by 
the Steward Davit and Equipment Corpora- 
tion, New York. 

Electric Drill Stands—-The Thor electric 
drill stand recently developed by the Inde- 

pendent Pneumatic Tool Company, Chicago, 
Ill., is intended for use with a wide range 
of drill sizes of the portable type, adapting 
them to work formerly done on drill 
presses. The details of the construction 

and methods of adjustment are given in a 
pamphlet sent out by this company. 

Oxy-Acetylene Apparatus——A review of 
the various forms of welding equipment 
produced by the Davis-Bournonville Com- 
pany, Jersey City, N. J., is given in their 
latest descriptive bulletin. Acetylene gen- 
erators, welding and cutting torches, pres- 
sure regulators and portable outfits are 

taken up in detail. 
Steam Tables for Condenser Work.—The 

sixth edition of this work dealing with the 
condensation and evaporation of steam has 

just been sent out by the Wheeler Condenser 
and Engineering Company, Carteret, N. J. 

This book explains how measurements 
are made by means of the mercury column 
and barometer, and gives tables of constants 
and corrections for the thermal expansion 
of mercury and the brass scale, which al- 
lows the ready calculation of vacuums in 
inches of mercury. The values were spe- 

cially calculated for the book by Professor 
Lionel S. Marks. 

Receiver Type Separators—The Gris- 
com Russell Company, New York, has 

issued Bulletin 1140 containing a description 

of the Stratton steam separator, designed 

to remove water from the steam by the 

use of centrifugal force. Tabular specifi- 
cations are given for each type separator 
and diagrams and photographs of typical 
installations. 

The Strong Arm of Industry—Examples 
of approved applications of electric hoists 

in practically every manufacturing industry 
are illustrated and described in a bulletin 
sent out by the Electric Hoist Manufactur- 
ing Association, New York. 
Ventilators—Application of the siphon- 

age principle of ventilating buildings as ac- 
complished by K-S-V ventilators is dem- 
onstrated in a catalogue issued by the Kern- 
chen Company, Chicago, Ill. Illustrations 

and descriptions of typical installations are 
included in the book together with complete 

diagrams and specifications of the device. 

MARINE SOCIETIES 

AMERICA 
AMERICAN SOCIETY 

ENGINEERS 

Navy Department, Washington, D. C. 
President—Capt. A. J. Hepburn, U. S._N. 
Secretary- Treasurer—Commander J. S. Evans, 

U. S. N.. Bureau of Engineering, Navy De- 
partment, Washington, 

Annual meeting and election, first Tuesday in 
October. other meetings at call of the President. 

OF NAVAL 

Jury, 1921 

SOCIETY OF NAVAL ARCHITECTS AND 
MARINE ENGINEERS 

29 West 39th Street, New York. 
Se ad Admiral W. L. Capps, €. G€,, 

Secretary and Treasurer—Daniel H. Cox, 

NATIONAL ASSOCIATION OF ENGINE 

AND BOAT MANUFACTURERS 

29 West 39th Street. New York City. 

UNITED STATES NAVAL INSTITUTE 

Naval Academy, Annapolis, Md. 
Presiden wanes Admiral Bradley A, Fiske, 

(Wi, Ss Ne 
Secretary and Treasurer—Commander H. K, 

Hewitt, U. S. 

NATIONAL ASSOCIATION OF MASTERS, 

MATES AND PILOTS 
National President—John H. Pruett, 

ninth St., Brooklyn, N. Y. 
National Treasurer—A, B. Devlin, 

Ave., Jersey City. N. J. 
National Secretary—M, D, Tenniswood, 308 Vine 

St., Camden, N. J. 

423 Forty- 

187 Randolph 

TIST OF OFFICERS. AMERICAN 

SOCIETY OF MARINE DRAFTSMEN 

President—C. E. Deiser, 6124 Nassau Road, 
Philadelphia, Pa. 

Vice-President—E. H. Monroe, 902 Virginia Ave., 
Washington, D. 

Secretary—B, G. Barnes. 47 Saville Ave.. Quincy, 
Mass. ‘ 

Treasurer—J. BB. Sadler. P. O. Rox 987, Nor- | 
folk, Va. 

Executive Committeemen—G. W. Nusbaum, Wash- 
ington, C.; A. H. Haag, Baltimore, Md.; 
John Thomson, Bethlehem, Pa. 

NATIONAL MARINE ENGINEERS’ BENE- 

FICIAL ASSOCIATION OFFICERS 
National President—Wm. S. Brown, 356 Ellicott 

Square Bldg., Buffalo, N. Y. 
National Secretary-Treasurer—Geo, A, Grube 

356 Ellicott Square Rldg., Buffalo, N. 

ATLANTIC COAST SHIPBUILDERS’ 
ASSOCIATION 

1701 Walnut Street, Philadelphia, Pa. 
Secretary—C. S. King. 

AMERICAN STEAMSHIP OWNERS” 

ASSOCIATION 
Bs 17 Battery Place, New York 

Vice-President and General Manager—Winthrop L., 
Marvin. 

AMERICAN STEAMSHIP OPERATORS’ 

ASSOCIATION 

17 Rattery Place, New York 

CANADA 
GRAND COUNCIL, N. A. OF M, E. OF 

CANADA 
Grand President—E. Read. Rooms 

Building, Vancouver. B. C, 
Grand Vice-President—Jefirey Roe, Levis, P. Q. 
Grand  Secretary-Treasurer—Neil J. Morrison, 

Box 886, St. John, N. B. 

10-12, Jones 

Grandi Gonductor-=Eu Ae House, Box 333, Mid- 
land, Ont. 

Grand Door Keeper—lLemuel Winchester, 306 
Fitzroy Street, Charlottetown. P, E. I. 

GREAT BRITAIN 

INSTITUTION OF NAVAL ARCHITECTS 

5 Adelphi Terrace, London, W. C. 

INSTITUTION OF ENGINEERS AND 

SHIPBUILDERS IN SCOTLAND 

39 Elmbank Crescent, Glasgow. 

NORTHEAST COAST INSTITUTION OF 

ENGINEERS AND SHIPBUILDERS 

Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 

INSTITUTE OF MARINE ENGINEERS; 

INCORPORATED 

The Minories. Tower Hill, London. 

ITALY 
COLLEGIO DEGLI INGEGNERI. NAVAL . 

E MECCANICI IN ITALIA, 

Via Carlo Alberto 18, Genova. 
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Shipping Board Makes Grave Mistake 

S Marine ENGINEERING goes to press the daily news- 

A papers contain columns about the seizure by the United 

States Shipping Board Emergency Fleet Corporation 

of a number of boats turned over to the United States Mail 

Steamship Company to operate, including the America, 

scheduled to sail July 26, and the George Washington, due 

to leave for the other side on August 3. 

The reason given by the United States Shipping Board 

for the seizure is that the United States Mail Steamship Com- 

pany has failed to pay some $400,000 due for rentals of the 

boats. The counter contention by the steamship company is 

that it actually owes nothing, inasmuch as it has a just 

counter claim against the United States Shipping Board for 

a large sum of money paid out for reconditioning steamers 

for the account of the United States Shipping Board. The 

United States Mail Steamship Company further contends that 

the seizure was illegal in view of a certain contract between 

the company and the Shipping Board, which provides that 

disputes should be subjected to arbitration. 

In view of the counter contentions and the probability that 

the whole matter will be thrown into the courts for adjudica- 

tion, any discussion of the points involved would be out of 

order at this time. However, irrespective of the legality of the 

seizure or the justice or injustice to the United States Mail 

Steamship Company involved therein, the proceeding as car- 

ried out certainly reflects discredit on those responsible. 

Instead of an orderly procedure such as is common in the 

regular conduct of every established business, the United 

States Shipping Board went forth as a crusader with a blare 

of trumpets, a bevy of newspaper reporters and, we presume, 

the customary camera contingent, which resulted in long, 

front page articles with scareheads in a number of daily news- 

papers throughout the country—this at a time when sub- 

stantially everyone concerned had his shoulder to the wheel 
trying to help the United States Shipping Board in its an- 
nounced intention of putting and keeping the American flag 
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on the high seas. At best there can be no real American 

Merchant Marine without hard fighting at every step. The 

deliberate and profuse publicity, which at least could easily 

have been obviated, cannot but tend to discourage the public 

from patronizing ships which fly the American flag and cause 

our attempt to compete with foreign ships to appear increas- 

ingly ludicrous in the eyes of people on the other side of the 

water. In view of the excellent progress made by the new 

Shipping Board in matters of reorganization and selection of 

experienced key men it is most unfortunate for the welfare 

of American shipping to have an action of this sort take place 

in the manner in which it did. 

Port Facilities 

LTHOUGH shipping along with other industries is 

A passing through a time of depression, it is most sig- 

nificant to note that large sums of money are being 

spent all over the country for improving harbors and expand- 

ing cargo handling facilities. This is encouraging not only 

because it will prevent a repetition of former times of em- 

barrassing congestion and consequent loss of time and money, 

but because it shows so conclusively that the country has 

sufficient faith in the future of the shipping industry to spend 

large sums in preparation for the return of normal trade. 

While the Port of New York for many reasons, both finan- 

cial and geographical, handles at present about 50 percent 

of the export and import business of the country, the future 

development of our commerce will undoubtedly include all 

the American ports which are advantageously situated. Con- 

gress evidently had this in mind when it stipulated that the 

members of the Shipping Board should be chosen from 

specific geographical locations. Mr. Lasker, the chairman, 

also has this point of view for he recently stated that it was 

the purpose of the Board to act in partnership with all the 

ports, aswell as with New York, to aid the development of 

American shipping. 

But what is more significant, let us consider briefly a few 

important typical American ports. Seattle is rapidly increas- 

ing her port facilities, including an industrial canal connect- 

ing Lake Washington and Lake Union with Puget Sound, 

both lakes being large fresh water bodies well suited for 

extensive industrial development. San Francisco has almost 

unlimited natural facilities for expansion. Los Angeles re- 

cently voted a bond issue of $4,800,000 for all kinds 

of harbor development. Houston and Galveston are 

increasing their port facilities so fast that it is a question 

now if this district does not rank second as an exporting 

center. New Orleans, with its recently constructed deep water 

canal, has largely increased a waterfront already extensive. 

This canal makes a new outlet to the northeast, making it 
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possible to avoid the Mississippi Delta on northern routes. 

Baltimore is expending vast sums of money on harbor im- 

provements, including a wide marginal way and modern 

terminals; and New York and Philadelphia have, as is well 

known, éxpended enormous efforts in developing war 

facilities. 

And so we might go on naming individual projects where 

real money is being spent on the assumption that the total 

cost of transportation—rail and water—from interior points 

to foreign countries, will be the principal factor which will 

influence the movement of tonnage in the future. For the 

merchant marine these port developments are worth more 

than reams of paper arguments that business and capital have 

faith in the future of American shipping. 

Support American Shipping 
VIDENCE that the interior sections of the country are 

E still interested in the development of the American mer- 

chant marine was received recently by Chairman Lasker 

in a letter from the president of the Millers’ National Feder- 

ation. This organization at the Chicago convention unani- 

mously reaffirmed the pledge it gave Admiral Benson several 

months ago to support our merchant marine and the Shipping 

Board. This is an important decision because the milling 

industry is the third largest exporter in point of bulk in this 

country and it can doa great deal in the way of providing 

tonnage for American bottoms. 

Another organization, the Mississippi Valley Association, 

whose membership is composed of progressive business men 

from the twenty-seven states adjacent to the Mississippi and 

its tributaries, has recorded its resolution to support the mer- 

chant marine. The value of the support of this organization 

is two-fold, both practical and political; for it not only means 

the good will of business interests, but the representatives of 

these twenty-seven states which have a majority in both houses 

of Congress are bound to give consideration to the associa- 

tion’s requests and suggestions. 

In this connection the Mississippi Valley Association has 

passed a resolution favoring the full enforcement of the 

Merchant Marine Act of 1920, which would mean that ship- 

ping would get the same kind of support and protection that 

manufacturing and agriculture now have. It.is very hard to 

see why any foreign country could object to a small prefer- 

ential shipping duty to equalize the cost of the operation of 

vessels under the American flag and at the same time accept 

without the strongest protest the high custom duties which we 

are placing and propose to place on their products. 

Vessels for Lighthouse Service 

N an editorial in the May issue of Martnr ENGINEERING 

| we carefully explained the pressing necessity for new ves- 

sels for the Lighthouse Service. With twenty lightships 

over thirty years old and seventeen lghthcuse tenders over 

twenty-five years old, and with one of these ships having 

reached the antique age of sixty-five years, it is evident that 

this important Bureau is performing its hazardous duties as 

a most important aid to navigation under very serious 

conditions. 
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In the latter part of June the Bath Iron Works, Ltd., was 

awarded a contract to build five hghtships at a total cost of 

$920,000, a sum which last summer would have been suffi- 

cient to purchase only two and certainly not more than three 

of these ships. The next highest bidder, the Sun Shipbuild- 

ing Company, offered to build these five lightships for 

$975,000, which shows that reliable shipyards today are will- 

ing to accept contracts on a very small margin of profit—if 

any profit is possible at these figures—and at a price which 

the Government cannot hope to duplicate in the future. 

The Lighthouse Service is a very efficient and deserving 

bureau. In addition to maintaining a vast number of light- 

houses, lightships, buoys, fog horns and other aids to naviga- 

tion, it is progressive and at present is doing some very good 

work with the radio compass, which is described on page 620 

of this magazine. 

Congress will appropriate for the coming year over three 

end a half billions of dollars. Would it not be good business 

economy from every standpoint to give this bureau a sum 

equal to less than one-thousandth of this appropriation for 
the additional vessels that it needs and which it should have 

had four or five years ago? It is nothing less than criminal 

negligence to permit these old ships to navigate in dangerous 

shoals which all other vessels evade. It is poor economy to 

keep them in commission because the repair bills are excessive 

and it is foolish to risk the wrecking of a liner costing several 

million dollars, to say nothing of the loss of lives, for a few 

$200,000 ships. 

Superheated Steam 
N our present attempt to place American shipping per- 
| manently on the sea every means looking toward economy 

should receive proper consideration, and among them a 

prominent position can be accorded to the use of superheated 
steam. ‘This is particularly true because European ship- 
owners have been using superheated steam successfully for 
several years and ample proof that they have found it a 
means of securing greater efficiency and economy is shown by 
the fact that all the new Cunard liners are to be equipped 
with high degree superheaters. 

In connection with the turbines installed in the new Cunard 
liners, it may be stated that this type of machinery is now 
well established for marine propulsion and there is no essen- 

tial reason why it may not realize at sea the high degree of 
economy already common in land power stations. Steam 
turbines can realize the advantages of sufficient expansion 

and of a good vacuum; and steam turbine engineers, espe- 

cially the English, are keen* for superheating and claim that 

in practice they realize more than is promised by the theory 

of thermodynamics. While the average engineer is generally 

more impressed with results than theory, still at the same 

time this gain may be theoretically accounted for as a reduc- 

tion in steam friction on the turbine blades.. 

A good marine engineer is a very important factor in the 

economical operation of a ship. He can do wonders with 

both the fuel and repair bills and in these days of fierce 

competition it is up to progressive shipowners and operators 

to give him every mechanical means of getting the maximum 

amount of power out of every pound of fuel that the boilers 

consume. 



Why Has the Merchant Marine Act Been Nullified? 
Failure to Enforce the Law Leaves American Overseas Shipping 
Absolutely Unprotected Against the Discriminations of Its Competitors 

By Winthrop L. Marvin* 

T is now fourteen menths since the Merchant Marine Act 
of 1920, the Jones law, was enacted and it is an ugly fact 
of undeniable significance that not one of the provisions 

intended by the authors of that measure to give positive pro- 
tection and encouragement to American overseas shipping has 
been enforced. These provisions were deliberately ignored 
and nullified by President Wilson’s Administration. I refer 
particularly to the provision of Section 23, that American 
owners of American ships be exempted from excess profits 
taxes on their ships operated in the foreign trade, if certain 
conditions are complied with; to Section 24, the requirement 
that all mails of the United States shipped or carried on 
vessels shall, if practicable, be shipped or carried on Ameri- 
can-built vessels documented under the laws of the United 
States; to Section 34, directing the President within ninety 
days from the passage of the Act to give notice of the termin- 
ation of treaties preventing the imposition of discriminating 
customs duties and tonnage dues on foreign vessels entering 
American ports; and to Section 28, reserving to American 
ships the carrying of those exports from and imports into 
this country which receive low preferential rates on American 
railroads. 

There may be objections, there undoubtedly are objections 
in certain quarters, to the policy embodied in any or all of 
these provisions of the new Merchant Marine Law. It may 
be urged that any or all of them contravene the interests of 
our competitors in ocean trade. A considerable body of public 
opinion is undoubtedly averse to a revival of the early policy 
of discriminating customs duties and tonnage dues as a cer- 
tain irritant to the governments of foreign countries. 

But the hard fact remains that these provisions are the 
law of the land, enacted by a very great majority of Congress 
and duly approved by the Chief Executive. Every paragraph 
of the Merchant Marine Act of 1920 should have been hon- 
estly enforced in the spirit in which it was written, unless 
abandoned and repealed by the law-making authorities of 
the nation. 

OTHER FrepERAL Laws INFLEXIBLY ENFORCED 

This enforcement is the course that is inflexibly pursued 
with regard to other federal laws, even such as happen to be 
questioned and opposed by some elements of our population. 
Why were not these sections of the law obeyed and enforced 
in the present case, particularly Section 34, so clearly direct- 
ing the President of the United States, “within ninety days 
after this Act becomes law,” to take steps to terminate such 
parts of our commercial treaties as forbade the application 
of discriminating customs duties and tonnage dues? I am 
not urging that this would be the wisest and best policy for 
our merchant marine, or that application of it would be 
without risk, but the outstanding fact is that the Senate and 
House, exercising their constitutional right, directed the 
President to do this and he deliberately refused to do it. 
Technically, President Wilson could undoubtedly have been 
impeached for his declination to honor the plain mandate of 
a law which he had signed and approved, even though 
foreign governments objected to it. 
_Mr. Wilson could have asked Congress to repeal the pro- 

vision if it were distasteful to him or menacing to the public 
meES . 
Vice-President and General Manager, ce.) American Steamship Owners’ Association. 

Or 

peace and welfare. But he did not do so; he simply refused 
to enforce this section of the law exactly as his Treasury 
Department refused to frame the regulations for the enforce- 
ment of, and thereby deliberately nullified for the time being, 
the provisions of Section 23, exempting American ships in 
the foreign trade from excess profits taxation. 

When the Merchant Marine Law was passed by such a 
commanding vote by Congress in the early days of June, 
1920, and President Wilson signed it, the Act was hailed 
as a great triumph for the new American merchant marine. 
As a matter of fact, all the outstanding features of that law, 

so far as positive action is concerned, have been left a dead 

letter on the statute books though every other law that that 
Congress passed has been honestly respected and enforced 
by the executive departments of the government. 

A great many years ago one Thomas Jefferson said: 
“Tf particular nations grasp an undue share of our com- 

merce * * * defensive and protective measures become neces- 
sary on the part of the nation whose marine resources are 
thus invaded; or it will be disarmed of its defence, its pro- 

ductions will be at the mercy of the nation which has 
possessed itself exclusively of the means of carrying them 
and its politics may be influenced by those who command 
its commerce.” 

ARE OuR STATESMEN AFRAID OF OuR COMPETITORS 2 

Is it possible that our almost complete dependence upon 
foreign shipping in our country from 1865 to 1917 has given 
our competitors a subtle power so to influence American 
statesmen as to nullify American laws and that on this point 
America actually still remains in a state of Colonial servitude? 

Unfolding of the policies of the new Administration must 
soon tell the story. Again I would emphasize that it makes 
no vital difference whether Section 34 relative to discriminat- 

ing duties is a good provision of law or a bad provision. It 
is the law of the United States and President Harding must 
soon obey it or frankly ask for its cancellation. So, also, with 
the other positive provisions of the Merchant Marine Act 
which I have mentioned. They all must be either enforced 
or eliminated. 

A great many of our public men and of our people believe 
that a carefully drawn subsidy policy, particularly based on 
the naval reserve, is wiser and more effective than a dis- 
criminating duty policy and would place our merchant marine 
on a more certain foundation. I do myself incline to that 
view. But it is essential that all those Americans who prefer 
another policy than discriminating duties, as well as those 
who advocate that expedient, should face the fact that any 
hostile influence in this country that can secure the nullifi- 
cation of one kind of shipping law once passed by Congress 
will also most certainly prevail to secure the nullification of 
another, unless a most emphatic protest is made by the ship- 
owners and shipbuilders of this country and an aroused 
majority of the American people. 

TIME FOR THE AMERICAN PEOPLE TO PROTEST 

It is full time that such a protest were made in tones of 
thunder. The American merchant marine, in spite of the 
brilliant promise of the law of 1920, is steadily, month by 
month, losing its control of even a part of our own American 
commerce. It is an omincus fact that cannot be denied and 
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cannot be evaded. Official records of the government show 
that in April, 1921, only 37 percent of our imports was 
conveyed in American ships as against 41 percent in April, 
1920, and that only 40 percent of our exports was conveyed 
in American ships as against 48 percent in April of 1920. 
Foreign vessels in April, 1921, carried 60 percent of our 
exports and 63 percent of our imports, or well nigh two-thirds 
of our international exchanges. Almost every month of the 
entire year has shown foreign shipowners strengthening their 
hold on the seaborne trade of the American people and a 
larger and larger proportion of American ships, government 
owned and privately owned, forced to quit the sea and to tie 
up at the docks or swing idly at anchor in our harbors. This 
process has continued until one-half of the Shipping Board 
steamers and more than one-fourth of privately owned 
American tonnage is now unemployed. 

AMERICAN OVERSEAS SHIPPING ABSOLUTELY UNPROTECTED 

It is not the mere depression of trade that has done this. 
If it were, American vessels, available in large numbers, 
would still be carrying the same percentage of this lessened 
commerce as a year ago. American ships are being driven 
off the ocean because American overseas shipping, in spite 
of the vigorous provisions of the Jones law, remains an abso- 
lutely unprotected industry; unprotected against the cheap 
wages and the bounties, subsidies and powerful commercial 
discriminations of foreign lands. 

A few months ago an American concern that had a con- 
tract for the transatlantic shipment of a large quantity of 
Southern cotton from a Gulf port was told that the British 
consignees of this cotton refused to receive it in any other 
than British bottoms or to have it insured in any other than 
British underwriting companies. This American shipping 
concern, therefore, had no alternative but to turn its American 
vessels back to the Shipping Board and charter British 
steamers because the cotton spinners of Lancashire, true to 
that spirit that has helped to make the British mercantile 
marine the greatest in the world, insisted on employing none 
but British carriers. 

Another American shipping company, months ago, offered 
to bring to this country at substantially lower freight rates 
a quantity of Egyptian cotton purchased by and for the great 
mills of New England. But these American shipowners were 
bluntly told that they could not get a pound of it, that their 
ships must return empty to the United States because the 
British merchants who handled the Egyptian cotton crop had 
an exclusive contract with the British steamship conference, 
which precluded the use of American ships. 

AGGRESSIVE DISCRIMINATION AGAINST AMERICAN SHIPS 

These typical instances show one aggressive discrimination 
which American ships are up against in their efforts to secure 
for our country and its flag a fair share of the carrying of 
our country’s commerce. But there are other and grave 
obstacles in the higher wage and living standards of the 
personnel of our merchant marine in this initial stage of its 
development. The payroll of officers and men of an American 
steamer of 9,000 tons deadweight is from $1,000 to $1,500 
a month above the payroll of a British or Norwegian ship 
of like capacity. It is true, as is often asserted, that except 
our own, British steamers pay the highest wages in the world; 
substantially higher than the wages of Italians, Greeks, 
Spaniards or Japanese. But the old, firmly established Brit- 
ish mercantile marine enjoys a compensation for its higher 
wage scale in the complete, intensive British commercial 
combination which girds the world, of which this Southern 
cotton case and the Egyptian cotton case just cited are 
examples. This great world-round British combination in- 
sistently prefers and works for the interests of British ships. 
There is not yet, nor is there soon likely to be, a similar 
American combination for American ships. 
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In view of these circumstances only one thing can possibly 
save our own merchant marine in the losing fight which it is 
waging, and that is the aggressive backing of American 
manufacturers and merchants and of the American govern- 
ment. It is no mere boy’s play, no holiday rose-tossing, this 
maritime rivalry on which our ships have entered. It is a 
grim, dogged encounter in which our competitors cherish few 
scruples and show no grace. They will beat us if they can 
and destroy us on the ocean as they did in the merciless 
rivalry of the decade before and the half century after our 
Civil War. If rival governments are strong enough in the 
United States, by diplomatic protest or commercial and poli- 
tical influence, to prevent the enforcement of the most aggres- 
sive provisions of the Merchant Marine Act of 1920 as they 
manifestly were throughout the Wilson Administration, they 
will be strong enough, unless the American people are thor- 
oughly aroused to action, to nullify similarly any further 
laws which the Harding Administration may receive from a 
Republican Congress. 

No miracles will in themselves be worked by a mere change 
of political control in Washington. A great majority of the 
American people believe in the patriotism and courage of the 
present National Administration. They demonstrated this by 
preferring it to a continuance of the rather uncertain control 
under which the nation had lived for eight trying years. But 
this great popular majority must make up its mind to stand 
by President Harding and the commissioners of his new 
Shipping Board, and loyally hold up their hands, if this 
present heart-breaking decline of our new merchant marine 
is to be checked and another crushing national disaster be 
averted. 

Progress of Shipping Legislation 
There has been little activity in Congress during the past 

month on legislation relating to shipping, as Congress is 
settling down to the special objects for which it was called 
in extraordinary session, namely, taxation and tariff legis- 
lation. Senator Cummins has intreduced in the Senate a 
bill, S. 2203, to establish a government ship line between 
United States and Alaska to connect with the government 
railroad in that territory. The bill, S. 745, providing for 
workmen’s compensation for maritime workers was passed 
by the Senate on June 10 and referred to the House com- 
mittee on judiciary, which has not yet acted upon it. The 
Scott bill, H.R. 6754, to afford relief to passenger and pack- 
age boats on the Great Lakes by modifying the requirements 
of the La Follette seamen’s act as to working conditions for 
crews on vessels on the Great Lakes, has been passed by the 
House and referred to the Senate committee on commerce. 
The bill, H.R. 6775, to regulate marine insurance in the 
District of Columbia, was favorably reported without amend- 
ment from the House committee on the District of Columbia 
on June 21 and has been placed on the calendar of the 
House. Senator Borah’s bill, S. 665, to allow coastwise 
shipping to use the Panama Canal without the payment of 
tolls, has been reported to the Senate but has not been acted 
upon. 

The conference report on the Naval appropriation bill, 
carrying about $410,000,000, was adopted by both houses of 
Congress on July 11 and signed by the President on the 
following day. 

The sub-committee on marine insurance of the House 
Committee on Merchant Marine and Fisheries has been di- 
rected by the committee to investigate the causes for sub- 
stantial increases in the loss of shipments on vessels through 

‘pilferage, breakage and short cargoes, which have been re- 
ported to the committee. The object of the investigation will 
be to ascertain, if possible, methods for cutting down the 
losses. The sub-committee plans to hold hearings in the near 
future. 



Reorganization of the Shipping Board 
Three Main Objectives, Disposition of Government Vessels, 

Operation of Government Vessels and Settlement of Claims 

By Waldon Fawcett 

as of a new determination promptly to carry into effect 
administrative policies, long standing or foreordained, 

is the reorganization of the United States Shipping Board 

under the direction of Chairman Albert D. Lasker. Ap- 

pointed to his new post on his reputation as an executive 

capable of quick accomplishment, the transplanted head of 

a great advertising agency had no sooner surveyed his new 

responsibilities than he gave warning that an impatient 
public must not expect instantaneous results. Although it 
might appear to the layman, looking on, that the entire time 
since the signing of the armistice has been occupied in 
official “investigations” of the Shipping Board and its opera- 
tions, the new head of the institution may find justification 
for his claim that the new management must make careful 
survey of the situation that confronts it, ere it can act. 

From the standpoint of the shipping and shipbuilding 
interests of the United States and of the world, curiosity as 
to the future course of the Shipping Board has three main 
objectives; that is to say, three lines of policy affecting prac- 
tical maritime affairs are in the balance. With the interior 
organization of the Shipping Board, shipping men are but 
remotely or indirectly concerned. The problem of the reduc- 
tion of the clerical force of the Board, regarding which 
official Washington has been so deeply exercised, and even 
the supposed scandals of maladministration, have relatively 
little significance for the men who construct and operate 
ships. The labor policy of the Shipping Board is of con- 
sequence, to be sure, because of its influence upon the labor 
situation in the private shipping field, but three funda- 
mentals of Shipping Board policy must inevitably focus the 
attention of the maritime community. 

IB scare not so much of the evolution of new policies 

THREE MAIN OBJECTIVES 

The first of these is the policy to be pursued in the dis- 
position of the surplus vessel property of the United States, 
acquired during the war emergency. The second is the 
policy that is to obtain in the operation of the ships that are 
to continue permanently or indefinitely under government 
ownership or control. Third is the policy that will prevail 
with respect to the settlement of the vast aggregate of claims 
for commodities and service of every description that have 
remained unadjusted since the end of the war or the com- 
pletion of war-time contracts. Because virtual inaction or 
‘indecision on at least two out of three general responsibilities 
above enumerated has characterized the regime of the Ship- 
ping Board awaiting reorganization there is a temptation to 
hail any determination as a new policy. Actually, though, 
the newly appointed Board will but energize a program 
that was a foregone conclusion. 

This is particularly true with respect to the disposition of 
that large proportion of the governmental fleet which has no 
profitable employment. It was a foregone conclusion that, 
sooner or later, Uncle Sam must place on the auction block 
the heavy accumulation of tonnage, the value of much of 

which has been shrinking day by day. But administrators, 
appalled by the losses already incurred in the shipbuilding 
venture of the United States, have hesitated at the major 
operation of writing off the immense depreciation that must 
be charged to the war. The new administration, faithful to 
a platform that calls for the withdrawal of the government, 

has at least had the courage to decree the sale, for what it 
will bring, of the idle and useless tonnage that to the tune 
of millions of deadweight tons has been tied up for months 
past. 

TIME REQUIRED TO DISPOSE OF FLEET 

With the best intent in the world the Shipping Board 
will be unable, according to qualified, practical men, to dis- 
pose of the fleet in less than two or three years. The orderly 
processes of execution will require time even in the case of 
tonnage such as the wooden freighters of which the govern- 
ment desires to be rid as speedily as possible. Furthermore, 
there is to be reckoned with a class of modern, serviceable 
steel tonnage which may not consistently be sacrificed to: 
bidders merely out of a desire to wipe the slate clean. The 
new Shipping Board will make every effort to dispose of 
its steel tonnage as expeditiously as may be but, if it appears: 
that the stagnation of commerce and the depression in the 
shipping industry have demoralized the market for vessel 
property, it will be the policy to bide time for a reasonable 
interval in the hope that there may be a return to something 
approaching normal status. 

For all the determination of the reorganized Shipping 
Board to get action wherever action is possible it seems 
likely to find, ere long, that it is beyond its power to effect 
the sale of the Government’s ships even though it place 
them on the bargain counter. With the spectacle of 685 
steel ships tied up at a cost of approximately $900 per 
month per ship and 274 wooden ships tied up at an expense 
of $100 a month per ship it has appeared to many of the 
taxpayers of the country that heroic measures were justified 
to get rid of the encumbrance. In reality, however, the 
sales division of the Shipping Board has not sat with hands 
folded while the value of the fleet was whittled away. 

EFFORTS TO SELL WOODEN SHIPS 

For months past effort has been made to sell the wooden 
ships at virtually any price the market would afford but 
with limited success. The ships have been advertised abroad 
and a “sample ship” was sent to Naples in an effort to 
interest foreign purchasers in this class of tonnage. Mean- 
while, American purchasers have virtually declined to touch 
the proposition because the high cost of operation of wooden 
vessels as compared with steel vessels rendered it problem- 
atical whether any profit could be earned. The question has 
often been asked by critics of procrastination why the Ship- 
ping Board did not, months ago, sell its surplus craft and 
particularly the wooden vessels for what they would bring. 

Inasmuch as the reorganized Shipping Board is to be 
driven to this extremity, after millions of dollars have been 
expended for upkeep, the question is an appropriate one. 
The answer is that the sales division of the Shipping Board, 
alike to many another victim of a falling market, was 
always a bit behind the recession in the readjustment of 
prices. For example, the Shipping Board had been getting 
from $30,000 to $35,000 for wooden hulls on the Atlantic 
Coast and accordingly it scorned tentative offers of $8,000 
to $10,000 for similar hulls on the Pacific. There was talk 
of towing some of the hulls from the west coast to the east 
coast to find a better market but meanwhile the market went 
from bad to worse, leaving the Board with some seventy-five 
hulls on the west coast. Thus it was only by the gradual 
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persuasion of the inevitable that the executives at the head 
of the sales division came to the point where they realized 
that it was the lesser of two evils to sell wooden hulls at 
$10,000 and steel tonnage at $40 to $55 per ton, if responsible 
customers could be found. 

DEFERRED PAYMENTS ON PIONEER SALES 

No less disturbing in the sale situation, though all un- 
realized by the great majority of outsiders, is the crisis that 
has developed with respect to payment for the vessels which 
have been sold on the deferred payment plan. ‘The indebted- 
ness from ship sales, etc., exceeds $17,000,000 and presents 
one of the most perplexing problems that the new Shipping 
Board finds on its doorstep. The gravity of the situation 
may be surmised from a recent confidential statement by 
Mr. Philbin, of the division of sales, that in his opinion 
unless some adjustment of prices is made every vessel that 
has been sold by the Shipping Board on a partial payment 
plan will be returned to the Board. 

To visualize the situation with respect to payments on 
ships, it is necessary to bear in mind that the Shipping 
Board in the beginning undertook to sell ships on three 
or four different plans of deferred payments. In many 
instances the payments were based on the earning conditions 
which then obtained and which were such as to suggest 
that a vessel would earn its purchase price in a comparatively 
brief space of time. A number of the purchasers had paid 
anywhere from 25 to 40 percent of the purchase price when 
they were hit by the slump induced by the scarcity of car- 
goes and falling freight rates. In the face of the collapse 
it has been virtually impossible for the shipping men who 
are in this predicament to meet their obligations. The Ship- 
ping Board has brought to bear, for the collection of the 
outstanding $17,000,000, such pressure as it dare apply but 

always it has been restrained and the new Board will have 
to continue to be restrained by that moderation disregard of 
which would discredit shipping securities and invite the 
demoralization of the entire shipping industry. 

It is conceded by the sales executives of the Shipping 
Board that many of the small shipping companies that began 
business during the war or immediately afterward and pur- 
chased vessels from the Shipping Board are no longer 
solvent, their assets having been wiped out in the continued 
operation of the vessels under the present conditions. ‘The 
companies that are solvent are unanimous in appeal to the 
Shipping Board to readjust prices in order that they may 
secure their equities. A number of ship sale cases have been 
referred by the Shipping Board to the United States Depart- 
ment of Justice. However, officials in the sales division 

who are familiar with all the circumstances of the transac- 
tions say privately that they think it highly questionable 
whether any moneys can be recovered for non-performance 
of purchase contracts or any satisfaction obtained via fore- 
closure under mortgage because of the depreciation of marine 
securities which necessarily has direct relation to the valua- 
tion placed upon vessels and to their paper assets. It has 
been demonstrated that it would be to the advantage of 
the average purchaser, who is in this plight, if he could 
have his contract annulled and re-purchase his vessels at the 
new prices to be fixed by the Shipping Board. 

ARBITRATION OF CLAIMS 

Most promising of results in the proclaimed policies of 
the reorganized Shipping Board is that which will seek to 
dispose by arbitration of the claims against the Board, aris- 
ing out of cancellation of contracts, etc., and which amount 

in the aggregate to more than $300,000,000. The presence 
on the board of arbitrators of a practical shipping man is 
expected to safeguard the interests of claimants in even 
greater degree, perhaps, than was possible when the Shipping 
Board appeared in the dual role of judge and defendant. 
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No inconsiderable proportion of the pending claims are of 
foreign origin. Included in the number are the Norwegian 
claims which have been the subject of much discussion and 
the arbitration of which is provided for by the agreement 
between the United States and Norway which was lately sent 
to the United States Senate for ratification. There are pay- 
ments due on the vessels under construction in China, and 
there are claims by Japanese steamship operators aggregating 
about $600,000. This last is a relatively small amount and 
the fact that settlement has not been made is explained by 
the inability of the Shipping Board auditors to make, to 
date, an examination of the accounts of the Japanese ship 
operators. The claims embody excessive time allowances for 
the employees on board the ships during the time they were 
within the war zone and it is the desire of the Shipping 
Board to check up on this. Set over against the claims 
against the Shipping Board by foreign countries or alien. 
subjects, the Board has certain accounts to collect from 
foreign powers, notably the $12,000,000 due from the British 
government for the transportation of fuel oil. 

ABLE SHIPPING Man For DirECTOR OF OPERATIONS 

The first confession of consternation over the magnitude 
of his new task which came from the new chairman of the 
Shipping Board took the form of an expression of determina- 
tion to draft for the division of operations the ablest prac- 
tical shipping executives that could be obtained and to pay 
in these positions salaries sufficient to compensate men of 
this caliber. The reorganized Board’s policy of ship opera- 
tion is one policy that is in a state of flux. It will not be 
Surprising if it undergoes, during the next few months, not 
one but a number of revisions, each more or less radical. 
This is due to the fact that there is the sharpest divergence 
between the policy of ship allocation, which has heretofore 
been followed by the Shipping Board, and the “bare boat” 
charter system which is favored by so many private ship 
operators. It is urged by members of the American Steam- 
ship Owners’ Association that the bare boat charter system 
would enable the Shipping Board to curtail to a considerable 
extent the heavy overhead with which it has been burdened 
and that its adoption would be a logical initial step in the 
transfer of the entire Government fleet to private ownership. 

It has been customary, in describing the routine that has 
heretofore been followed by the division of operations, to 
say that the Shipping Board, in execution of a policy of 
allocation, has granted or executed charters. This is not an 
entirely accurate designation. The bulk of the Shipping 
Board’s vessel now in commission has been placed in the 
hands of managing agents under an agreement called a man- 
aging agent’s agreement. At last account there was on the 
roster an aggregate of 83 managing agents of cargo steamers, 
7 tugboat operators and 3 tank steamer operators. Included 
among the managing agents are old-established steamship 
companies which operate vessels of their own as well as 
Shipping Board tonnage. Likewise there are companies 
that have been formed for the purpose of operating Shipping 
Board vessels. All told, the managing agents had in opera- 
tion, at the latest date of computation, 621 ships. The 
managing agent is, of course, paid a commission on the 
gross revenue of each ship regardless of whether or not the 
ship operation shows a profit. Different percentages apply 
to different classes of cargo. On a cargo of one commodity, 
loaded at a single port, the allowance has been 2.5 percent 
of the gross freight list whereas on a ship carrying general 
cargo, covered by numerous bills of lading, the commission 
has been 5 percent. This scale has prevailed though the 
income of the cargo ships has been equalled or exceeded 
by the actual cost of operation, save, of course, with cattle 
ships and refrigerator ships which have, in the deepest dip 
of the depression, earned small profits. 

(Concluded on page 589) 



Future Policy of the Shipping Board 
Shipowners and Operators to Co-operate—Mr. Lasker 

Given Authority to Draft Best Brains for Key Men 

By Harold F. Lane 

NEW plan of organization for the United States Ship- 
A ping Board was announced on July 11 by chairman 

A. D. Lasker by which the Emergency Fleet Cor- 
poration will be revived to operate the government-owned 
ships, with members of the board as trustees and Chair- 
man Lasker as president, and with a practical operating 
board consisting of five vice presidents who will be given 
full authority subject only to the decisions of the Shipping 
Board on questions of policy. The vice presidents will pro- 
ceed to reorganize the departments under them. 

Mr. Lasker announced the appointment of three vice presi- 
dents in charge of operations, J. Barston Smull, of the firm 
of J. H. Winchester & Company, ship brokers, New York; 
William J. Love, until recently manager in New York for 
Furness, Withy & Comany, Ltd., of Great Britain, and A. J. 

Frey, general manager of the Los Angeles Steamship Com- 
pany. They will have charge of the allocation and chartering 
of ships, traffic and physical operation, but the exact division 
of their duties has not yet been determined upon. Elmer 
Schlessinger, general counsel of the Shipping Board, will 
also be a vice-president of the Fleet Corporation and Chair- 
man Lasker went to New York on July 12 to select a vice 
president in charge of ship sales and salvage. There will 
be a new treasurer and Alonzo Tweedale will remain as 
general comptroller, while R. H. Montgomery will represent 
the chairman and the board in making a complete reorgani- 
zation of the auditing system and an inventory of the assets 
of the board, which it is hoped to complete within 60 to 90 
days. Clifford W. Smith, who has been connected with the 
Associated Press, has been appointed secretary of the board 
and of the Fleet Corporation, succeeding John J. Flaherty. 
W. B. Keene, the present acting director of operations, will 
remain in the operating department. 

AUTHORITY FOR REORGANIZATION 

The plan of organization was unanimously adopted by the 
board and approved in detail by the President. Under the 
Jones act there is authority for the use of the Emergency 
Fleet Corporation but there is a question as to its status if 
the president issues a proclamation terminating the technical 
state of war. However, the President has promised that if 
it becomes necessary he will undertake to obtain from Con- 
gress the legislation required. 

In making the announcement to the Washington corre- 
spondents Chairman Lasker took occasion to discuss in con- 
siderable detail the policy of the Board, which proposes to 
function in such a way as to turn the operation of the ships 
over to private enterprise as soon as practicable. 

“We have $300,000,000 in law suits and claims, which, 
of course, we will undertake to defend in such manner as to 
see that the government is protected and every claimant re- 
ceives his dues,’ Mr. Lasker said. ‘We have scores of mil- 
lions of property to salvage, and we will undertake to do 
that in such a way and at such a time that we will get its 
true worth. But, hypothetically speaking, if we gave away 
the salvage and if we lost all the law suits, the money cost 

would be measured and not continued. It would be the total 
amount already invested. But operations is another matter. 
The loss there cannot be measured; unless corrective measures 
are applied it would be continual and unending. And again, 
unless operations should be done efficiently, the American 

merchant marine will never be established on the high seas. 
So that while law suits and salvage can cost the Treasury 
a great deal of money if not efficiently done, in the end it | 
has nothing to do with the successful operation of the fleet. 
All in all it is the success or failure of operations that will 
furnish the final answer. 

SPIRIT OF COOPERATION 

“The Shipowners’ Association of America and the Ship 
Operators’ Association of America have shown the most mag- 
nificent spirit of cooperation with the new Shipping Board, 
and have by evidence proved to the new Shipping Board that 
they want to enter into a true partnership with it for the 
upbuilding of the American merchant marine. The ones who 
know best how to operate ships are the owners and operators, 
and they were unanimous in the recommendation that ship 
operations should be under one man. But it seemed otherwise 
to the board, because the operations of the fleet under its 
control are so infinitely greater than anything ever under- 
taken by other men, that the mere experience of the past 
could not be a sure guide to the future. The biggest privately 
owned fleet known today has, I think, 107 ships in it. Leay- 

ing out the wooden boats, we have 1,440 ships. It is no secret 
that our business and organization are not in smooth running 
condition; and no one man could possibly solve the problems 
presented, both because of lack of time and because they 
present such diversified problems that no one mind could 
grapple with them. 

“We asked the shipping world to recommend the best talent 
to us for the positions determined upon, and told them we 
would take no one save those recommended by them, though 
we did not promise to take the first, second or third that they 
recommended; and we would only take outsiders if they 
utterly failed to present to us men whom we could accept. 
I met with the men recommended by them, every one of 
whom came believing in one man for operations; and with 
one exception, after we showed our situation to this man, 

you could not have gotten that man to come if he was to be 
the only man. 

THREE MEN SELECTED 

“Mr. Smull is a half owner in one of the largest, if not the 
largest, ship brokerage firms in America. His firm has an 
income of about $500,000 a year, and his share is $250,000. 
He was the unanimous choice of the shipowners’ and ship 
operators’ associations for the position of chief of operations 
of the fleet, and to a man every shipowner and operator 
described him as the only man they could agree on to operate 
the fleet. I remained for 12 days in New York with Mr. 
Smull, getting his refusal day after day, and day after day 
telling him, ‘They have convinced me that you are the man 
who, if associated with us, will make the promise of success 
pretty sure, and without you I don’t think we can succeed.’ 

He not only has the confidence of owners and operators, but 
shippers as well, because he is known to every shipper. He 
was chairman of the chartering committee of the American 
ships during the war, and throughout the world it was recog- 
nized as the finest piece of chartering work done in any of 
the allied countries. Day after day, because of the great 
‘length of time he had given to the government before and dur- 
ing the war, and because of present conditions in his own busi- 
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ness, he refused to come. But on Saturday he yielded, on 
condition that he was satisfied with his interview with the 
board and the President; and he was satisfied. They put up 
to us several alternate men if we could not get Mr. Smull, but 
mone of these alternate men had a unanimous vote. After I 
met Mr. Smull I became convinced that he was in every way 
an ideal man. 

“Mr. Love, I might say, was the unanimous choice of the 
ship operators, and when he was selected, the shipowners 
joined in feeling that he and Mr. Smull represented the best 
that the eastern seaboard could put forward. Mr. Love is 
the New York manager of the largest British firm doing 
business in this country. He is an American citizen, born 
in. America, and considered possibly the best expert in this 
country on traffic matters in connection with ships, and knows 
conditions throughout the United States and the world, par- 
ticularly how the British have operated their merchant fleets 
‘so successfully. 

“From the West we have selected Mr. A. J. Frey, who 
was assistant to the president of the Pacific Mail Company 
when it had its large fleet, and at that time was the most 
successfully operated American-owned concern. 

To Have FREE HAND 

“The work will be divided among these three vice presi- 
dents, and the policies in connection with the operating, 
chartering and disposal of ships will be initiated by them 
to the board. The board has invited them in on the ‘basis 
of an absolutely free hand in the operation of the boats after 
a policy shall have been decided, and they have the assurance 
of the board and the President that there will be no political 
interference of any nature. The President has urged upon 
them the absolute necessity of operating these boats on the 
basis that they represent all the stockholders, who are all 
the people of the United States, and that efficiency alone, 
and that which lends to efficiency, should be compelling in 
their decisions on personnel and on their actions. 

“The President and the board feel greatly encouraged that 
men of the type announced have accepted these appointments. 
‘The sacrifice, such as Mr. Smull for instance is making, is 
beyond measure. The sacrifice Mr. Love and Mr. Frey are 
making in leaving their well-ordered business is the best 
evidence that we can get the best brains of the country into 
the operation of the Shipping Board; and the Shipping Board 
cannot excuse itself for failure, if it does fail, on the ground 
that it cannot get around it the highest type of men able to 
do the work. If we fall down in that direction it will be our 
own fault, and there will be no chance for an alibi. It will 
take a year of the hardest kind of work and of the most 
efficient kind of work to bring the first semblance of order 
‘out of the chacs that exists. But we do not only feel hopeful 
rand encouraged; we feel that the coming to us.at such sacri- 
fices of these men and other men with whom we are nego- 
‘tiating leaves us every reason to believe that the best ideals 
concerning the American merchant marine can, with patience 
on the part of the public and Congress, come to be a per- 
“manent reality. 

SALARIES AND DUTIES 

‘*“As to salaries, the three operating vice presidents will get 
between them a total of $95,000, which will be divided ap- 
proximately equally. The operating headquarters will be in 
Washington. Where we have branch offices each vice presi- 
dent will select his own district manager, who will be attached 
to the branch office, but the general manager for each branch 
office will be selected by all the vice presidents. Each vice 
president will have sole control of the selection of all the 
men under him. It has not been determined how operations 
will be divided, but Mr. Smull may have allocation and 
chartering of ships; Mr. Love, traffic, and Mr. Frey have 
physical operations. Each will select his own men. 

MARINE ENGINEERING Aucust, 1921 

“The Shipping Board loses no control whatsoever as con- 
templated by, the law. All the policies must be initiated by 
those men and submitted to the Shipping Board for the Ship- | 
ping Board to adopt. But, once adopted, these men will have | 
a free hand in their execution. Each operative head will be | 
in charge of a certain character of work, but they may change | 
it into territories. When it comes, however, to making recom- | 

mendations for policies, the three will have to be in agree- | 
ment. We are undertaking to make them as free in the | 
management as if they held similar capacities with any big | 

| 

| 
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corporation. 

Kry Men AVAILABLE ON REQUEST 

“The President, the Jones Act and the Shipping Board are 
all in accord that the Shipping Board must function so as 
to turn these boats over, as soon as good business judgment — 
dictates, to private owners. Unless Shipping Board boats are — 
very soon operated along the most correct business lines, we | 
will not have any operators or owners left in America who — 
can buy these boats. The operators and owners unanimously 
feel that way; and to get Shipping Board operations on an 
efficient basis is the quickest and shortest step to creating a 
situation whereby private people can buy these boats and get 
the government out of government ownership. It is for that 
reason that the shipowners and operators have unanimously 
agreed to something which I think is unique in government 
relations with private industry—that if they have any key 
men whom we want and who are vital to them, but who are 
vital to us, we are to get these key men on request, and they 
are not to let us know that it is a calamity to them. 

“New routes will be one of the assets we will try to sell. 
Another phase is this: Supposing there is a route and two 
ships are on it, one privately owned and one government 
owned, and it will only stand for one ship. It is our idea 

that we will take out of service the government-owned boat 
and leave in the privately-owned boat, because if we bust the 
private company, whom will we have left to buy the boats 
when business gets good enough to have two lines? 

“The appointment of Messrs. Smull, Love and Frey will 
mean a new day in the minds of shippers, and you don’t 
want to forget that in this equation. Shippers have lost con- 
fidence in the government-owned ships. They have not sailed 
on time, they have not arrived on time, and the goods have 
not always been in good condition when they have arrived. 
By the time they get the answer as to whether we will charter 
them a ship, that business is often loaded in foreign bottoms. 
The coming of Smull, Love and Frey will give a wholly dif- 
ferent atmosphere to American shippers. They will know it 
will not change the next day. And there is not a shipper 
who does not know these names as a music lover knows 
Caruso or a baseball lover knows Babe Ruth. And they will 
know that these men will do it; and that is what we mean 
when we say that through efficiency we will build up an 
American merchant marine.” 

President Harding has submitted to the Senate an arbitra- 
tion agreement providing for the adjustment of claims of 
Norwegians against the Shipping Board aggregating $14,- 
157,000 for 15 vessels taken over by the board during the 
war. The vessels were being constructed in American yards 
for Norwegians when they were requisitioned. The claims 
were taken up by the Norwegian Government through dip- 
lomatic channels after the claimants and the Emergency 
Fleet Corporation had failed to reach an agreement. 

BO 

The Shipping Board in response to appeals from the Wis- 
consin Legislature and states on the Great Lakes has dele- 
gated Commissioners O’Connor, Benson and Plummer to 
make an investigation of the operation of package freight 
boats on the Great Lakes. 



British Frozen Meat Cargo Steamer Tairoa 
This article describes in detail the method of insulating a meat refrigerator 

vessel with silicate cotton and cow hair as practiced at the works of Sir W. G. 

Armstrong Whitworth & Company, Ltd., Newcastle-on-Tyne, England. The “Tairoa” 

represents a class of vessel of which there is at present a shortage in the American 

merchant marine. 

HE Tazroa is a shelter deck type of vessel with a com- 
bined bridge and poop and a topgallant forecastle. 
Three decks are fitted, the second or main deck ex- 

tending from stem to stern except in way of machinery spaces 
and the upper and shelter decks are continuous the full 
length of the vessel. The main propelling machinery is lo- 
cated in two compartments amidships and consists of two 
surface condensing, vertical, quadruple expansion engines 
of 5,000 indicated horsepower. Steam is generated in four 
cylindrical boilers, two being of the single ended and two 
of the double ended type. 

Five main cargo holds are provided, three forward of the 
machinery spaces and two aft. Holds Nos. 1, 2, 4 and 5, 
with their adjacent ’tween deck spaces between the upper 
and second decks, are insulated for the carriage of refrig- 
erated cargo and cooled by an installation of the brine pipe 
system of CO, refrigeration. 

The particulars of the insulation fitted are as follows: 

MATERIAL 

The insulating material is silicate cotton of best quality 
with washed cow hair in certain portions. All grounds are 
of best quality white deal, coamings and all framings of 
pitch pine and the matching throughout of white deal of good 
quality. The matching is tongued and grooved but nct 
beaded. 

Bortom INSULATION 

Angles 4 inches by 3 inches with the large flange vertical 
are riveted to the tank covering plate, 3 inches inboard from 
the line of limbers, on each side for the complete length of 
the hold and calked watertight. After fitting, these angles 
and the tank top were coated with %4 inch of Wailes Dove’s 
bitumastic cernent. Coamings 2% inches thick of suitable 
depth are securely bolted to these angle bars and between 
these coamings, across the tank top, grounds 8 inches by 3 
inches are laid over each floor. In way of the hatchways, 
and extending two floor spaces beyond the hatch at each end, 
intermediate grounds are laid. On the top of these grounds 
two thicknesses of white matching, 1 inch and 1% inch re- 
spectively, are nailed and underneath the hatchways seasoned 
elm doubling 2 inches thick is spiked down, extending in 
Nos. 1 and 2 holds 2 feet further in each direction than the 
hatchway above, the edges being chamfered and the seams 
calked and payed with marine glue. 

In Nos. 4 and 5 holds the doubling extends between the 
tunnels to the forward bulkhead and is carried over the tunnel 
grounds and 4 feet on the floor from the outer side of each 
tunnel. 

TuRN OF BILGE 

Grounds 3 inches by 2 inches are bolted on the face of 
each floor and are carried up as far as the first stringer. 
Over these are nailed two thicknesses of 1% inch white 
matching with grounds 5 inches high by 3 inches thick in 
line with each floor and covered over with two linings of 1 
inch and 1% inch respectively, the space between being 
packed with silicate. 

BILGE SCUPPERS 

The trap scupper is fitted through the end bilge hatches, 
on-each side, in each insulated hold. ‘The scupper is ar- 

ranged vertically in the bilge 1 inch clear of the grounds 
when the hatch is in position, a wooden cage being built 
over the top of each scupper. 

LIMBER HATCHES 

A double line of limber hatches is fitted fore and aft in 
each compartment, also thwartship hatches between the 
tunnels in way of scupper pipes, etc., in Nos. 4 and 5 holds. 
Those into the bilges have a clear opening of 1 foot 9 inches 
and are constructed as follows: 

The sides of 2 inches, the top and bottom of 114 inch and 
1 inch respectively and the inner linings of 34 inch, the 
coamings 2% inch thick, each hatch being filled with 5 inches 
of washed cow hair. These hatches, which in no case exceed 
two frame spaces in length, are fitted with 2 inches by 5 
inches stiffening grounds, one in the center and one in way 
of each ring bolt. Each stretch has three key hatches and a 
plug in the bulkhead to give access to the end bays. Each 
hatch has two 34 inch galvanized iron ring bolts and nuts 
secured through stout washers with an oval hole in the top 
washer to permit the ring to lie flat on the hatch. Grating 
hatches of heavy material and Troop pattern are supplied, 
being fitted in way of all cargo hatches for ventilating 
purposes. 

MANHOLE OPENINGS 

Around each manhole a 4 inch by 3 inch angle bar with 
welded corners is riveted down to the tank top and calked 
watertight. Frame coamings 2% inches thick and of suitable 
depth are securely bolted to the underside of the angle bar 
into which are fitted hatches similar in construction to those 
specified for limbers. 

TUNNEL RECESS 

Top sides and end are fitted with grounds, etc., and in- 
sulated with 12 inches of silicate in a manner similar to the 
bulkhead adjoining, but the covering boards are each 1% 
inch matching. 

TUNNELS 

Grounds 10 inches deep by 3 inches thick were cut to the 
sweep of the tunnel and attached with 34 inch bolts to the 
stiffeners. ‘To these are secured two thicknesses of 114 inch 
matching, breaking joints, the intervening space being tightly 
packed with silicate cotton. A portable strake 12 inches wide 
on the crown of the tunnel is fitted for sight purposes, se- 
cured in place with stout brass screws. American elm hoops 
2% inches by 2% inches bent to shape and having the upper 
edges chamfered are secured round the tunnel spaced 9 inches 
apart. Elm chafing blocks, spaced 20 inches between 
centers, 3 inches thick and of sufficient depth to protect the 
brine grids are securely fastened to the side of the tunnel. 

Swe INSULATION 
4 

Grounds 3 inches by 2 inches thick are bolted to the face 
of the channel frames, these grounds being well bedded on 
thickly painted tarred felt and secured in place with 5@ inch 
bolts spaced not more than 3 feet 6 inches apart. On the 
face of the grounds two thicknesses of matching 34 inch and 
1 inch respectively are nailed, the space between the board- 
ing being tightly packed with silicate cotton. The first 
stringer above the turn of the bilge in each hold was made 
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British Frozen Meat Cargo Steamer Tairoa 
General Information 

Service: Refrigerated Freight 
Builder: Sir W. G. Armstrong Whit- 
wotth & Co., Ltd., Newcastle-on-Tyne, 
England 
Propelling Machinery: The North East- 
ern Marine Engineering Co., Ltd., Wall- 
send-on-Tyne, England. 
Owner: Shaw Savill and Albion Steam- 
ship Co., Ltd., London, England. 

Characteristics 

Lenin, Oneralll .cccocedacdcee00cs0c 494'-0)” 
Wen Sth By eA nica oexn ere 477'-0" 
Byrraaatia, molclcl cooccocodcccccccens 62'-9” 
Depth, molded, shelter deck........ 42’-10” 
Depth, molded, upper deck.......... 34/-4” 
Dratt sloadediiasi- care eee eee 28'-10” 
Dralt light ry tas sae oer ee nee 
Height, second to upper deck........ 11’-6” 
Height, upper to shelter deck........ 8-6” 
Height, shelter to bridge deck....... 8-0” 
Boke GASINGSM ooocaccoaccoscvgvoovccucc 
Midship section coefficient................ 
Wongitiudinallecochicientass eee eee eee 
Speedsmloadedtalnotseenee tenet 12.25 
Cruising radius, nautical miles....... 
NGaTinin os. (ceptions tari errane Transverse 
(GAG raaee ba .o's ce eee Lloyds * 100 Al 

Tonnages 

(In tons of 2,240 pounds) 

Aven: Or Jeleillsooccacccobccc000a0000000 
‘Weight Propelling Machinery........... 
DeadwieichtmnGapacitvaeneen ee nee 11,050 
IDisplacemen tamepctccmcus Cera e eer 

(In tons of 100 cubic feet) 

GIRO REVISE? scocossogvesvascondece 7,283 
Neti Reo iStermawerss arraniaee eye seen ee 5,048 

*Weight of Hull includes Hull Proper, Hull 
Fittings, Equipment, and Outfit. 

**Weight of Propelling Machinery includes En- 
gines, Boilers (Wet), Shafting, Propellers, and 
Machinery Space A+xiliaries. 

Canal Ratings 

(In tons of 100 cubic feet) 

Gross Net 

Sil OAS He ta 6 reitb Oe BeEOIse Des ae uid. G oro 
1 echabelvalcl, ceeamen A ORO ODO er elon aG eeu a 

Equipment 

2 Bower anchors, stockless..... 94 cwts. 
1 Bower anchor, stockless...... 81 “ 
1 Stream anchor, ex-stock........ D508 
1 Kedge anchor, ex-stock......... Was 
Calne, BOM!’ Seal Gyo csoococs 300 fms. 
Stream line, 5%4” steel wire....... 120 ee 
Towline, 6” steel wire............ 18%0) . 
8” Manila lines (4), each........ 1@Q © 

Rudder 

AEA LATE isis cots oho sia ac dakombptetane rete Raster aatae 
IDA, SwOOR cocsccocss 509000000900 0000000¢ 
(C, 1PRess, alors (Cy IL, jOTWIESso6 cocccncvccc 

Complement 

Deckizoficersimame rake cree Cree 6 
IDSC GRMN ooccncsvon06000000000000000 32 
SWAN OWNS oscocacv0ccc0gc00000c 9 
Bngineer che wacias ctor a ace eOeLe 34 
Purser’s and steward’s department.... 12 

Total officers and crew.......... 93 
unst-classy passengerse see None 
Second-class passengers............... None 
Mhind-classispassen Ceromeninniener tia None 

fhotalipassenSercieeeeneee rere N Ole 
Woy GormaMlOie sscovocoasv0000 93 

Handling Equipment 

No. Type Capacity Length 

Masts 2 Pole Steel 
Derrick posts 8 Steel ; 
Booms 12 Steel 12Ton 
Booms 8 Wood 6Ton 
Booms 2 Wood 3Ton 
Booms 1 Steel 30Ton 

Deck Machinery 
(Number, Size, Type) 

Steering Gear, steam, Wilson Pirrie pateat 
type, telemotor control. 

Windlass, steam, two cylinders, 10%” x 14” 
Capstans 
Winches¥istea min Gl) heen eee reece OY 3 Wa 
Whimenes, Sicam (2) occococcccosoces OW SMZY 
Whitneines, Sucanil (il))occacccceccc000s Sosa 

Life Saving Equipment 

No. Type Length 

ILIttSHOAMIS 45000000 2 26'-0” 
ILStIEIDORHS cosvo000 4 28'-0” 

Propelling Machinery 

Boilers 

Niu Deterrent: aeieee hen in ose eee eee + 
Type, 2 single ended, 2 double ended, Scotch 
LEME, cocdoc00ce ID), 18, Zilo”, S, 18, Wo” 
Diametersniaann. co coe eee 15’-0” 
URNA CES Hy need ch you tos ate Te 18 
Bitte leer setot aera jean vet ch Cea eee Coal 
DYER Ss oil te yA CED RIEL OEE Re Forced 
MotalBheatincssuntacemsquettaeerert ee 15,442 
Worl GIAO GOCE, Gal, Mlacococcocconc 356 
StMerneatt, Ges Is soococcccncd000006 
Working pressure, lbs. per sq. in....... 220 
Normal fuel consumption: 

ETUC AV AILONS ean seine rare ER errr 
Per horsepower hour, pounds........ 

Nermal steam production: 
Per hour per pound of fuel..... 6 ols, 
WO MSP INOW. ocoscoccvc0ccacc‘e Ibs. 

Engines 
IN tia oMOVETe | ok Beis od wis Gora MOET ecamon bo eae 2 
Type....quadruple expansion reciprocating 
Size......22”x314y" x 45” x 65’ x 48” stroke 
EVOGSEpOWielnmein dicated Meester 5,000 

Propellers 
IN Sera Os oe Boots URE at Onto On Gedo 2 
IDSADE co00 00 coocncc voc 0004 DAGaal Inevihieyy 
Wieich tapers crest areca ohhh se tun peer ep tert ae 
IDSENTTae” eee hao raere ane ah ob one sour e ak 
LESHAS Madara sd Res Oe RO ies tol Hala ooaeen 
Rast AMa ites pete ect ok Se A a EA eA 
Proj ectedtancaupetitso oak eee 
Developed Mancawes py ates trencso eee 

Auxiliary Machinery 
(Number, Size, Type) 

Machinery Space 
Main condensers, Uniflux type capable of 

maintaining a steady vacuum of 26” 
with barometer at 30” and sea water 
aye GP Ie, 

Auxiliary condenser (1); Uniflux type, 
550 sq. ft. cooling surface, with 18x 
10x10 air and 7 inch circulating 
pumps. 

Evaporators (2), 30 ton and 24 ton capacity. 
Distiller, capacity 1,000 gal. of drinking 

water per 24 hours. 
Bilterss Sak annie ok feed, 4 inch double. 
Feed water heater........25” direct contact 
Etrelivorllheaterstens. an eee eo ee 
Drainitankéan.ace atc CeCe 300 gallons 

Pumps 

Feed (2) ; 534x24. 
Bilge (2); 514x24, 
Sanitary (2); 5x24, double acting. 
Independent feed (2); 131%4x10x24, 
Circulating (2); 14” centrifugal direct- 

driven. 
Ballast (1); 10x12x12, double acting, 

vert. duplex. 
Fresh water (1); 4x4x5, double acting 

vert. duplex. 
General service (2); 914x7x21, single 

cyl., double acting vert. feed type. 
Forced draft fan 108” diam., driven by 2 

enclosed type engines 9x64, with 
forced lubrication. 

Refrigerating Machinery 
One duplex machine of Haslam type, car- 

bonic anhydride system; ice melting 
capacity per 24 hours, 114 tons; 4 
electric driven air circulating fans. 

Electric Equipment 

Generators (2), 20 k.w. at 100 volts, direct 
_ driven. 

Radioeee ner ce cues ee 1% k.w. installation 
Himergency, |-4/.akee Shs. ee eee 

Holds 
No Length Hatches 

Capacities 

Cargo Space 

Compartment 

oheeskehehehelololelololelelolel>weholehel<ielicichelcleiel iene 

Refrigerated Space 
Compartment 

Insulated cargo chambers 
Cu. Ft. 

314,345 

shemeheKokolebokeHolhehekeKoHeleNehoRolel olelelelel-iielell Hol ichelenete 

Bunkers 

Cu. Ft. *Bbls. *Tons Compartment 

C05 0CEb It fXSP WONS> c00ccuos00000 gals. per bbl. 

Tanks 

7~—Tons— 
Compartment Cu. Ft. F.W. S.W. 
Total capacity of double 

bottom tanks (F. W. 
& S. W. 
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BRITISH FROZEN MEAT CARGO STEAMER TAIROA 

A. 
Principal Dimensions 

| 

Length Overall 4943" 
q | i=l [4 crows Nest 

Length Between Perpendiculars a7: 9 1 STL Chart & Wheel House Top 
Breadth Extreme 631!" 

foo el 
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watertight with cement before the side insulation was put 
in place. 

BULKHEAD INSULATION 

The bulkhead at the fore end of No. 1 lower hold and 
tween deck was treated as follows: 

Twelve inch grounds 2% inches thick spaced 26 inches 
between centers were bolted to the angle lugs or stiffeners 
and two linings of 34 inch and 1 inch matching respectively 
were nailed thereto, the interior space being tightly packed 
with silicate. 

The bulkhead at the after end of No. 1 lower hold had 
8 inch by 2% inch grounds bolted flush with the face of 
the 11 inch channels spaced 30 inches between centers. Over 
this, two thicknesses of lining 34 inch and 1 inch respec- 
tively were worked. At the after end of No. 1 ’tween decks 
the grounds were 8 inches by 2% inches, the remaining 
details being as for the lower portion of the bulkhead. 

The bulkhead at the forward end of No. 2 has grounds 
3 inches by 2% inches thick spaced 30 inches between 
centers attached to the bulkhead by angle lugs and treated 
with matching lining and silicate as before described. The 
bulkhead at the forward end of No. 2 ’tween decks was 
treated similarly to the lower hold but with 4 inch instead 
of 3 inch grounds. 

The bulkhead at the after end of No. 2 lower hold and 
tween deck was treated similarly to the bulkhead at the 
after end of No. 1 lower hold. 

The bulkhead at the forward end of No. 3 lower hold and 
*tween deck has grounds 4 inches deep by 2% inches thick 
spaced 22 inches between centers and faced with two thick- 
nesses of matching 34 inch and 1 inch respectively filled 
with silicate cotton. The insulation in No. 3 hold is pro- 
tected by galvanized sheet iron No. 16 B. W. G. secured with 
stout button headed screws spaced close together. 

The forward bulkhead of No. 4 hold and ’tween deck has 
grounds 12 inches by 2% inches spaced 30 inches between 
centers, the matching lining and silicate being as before 
described. 

The bulkhead at the aft end of No. 4 hold and ’tween 
deck has grounds 4 inches deep by 4% inches thick spaced 
30 inches between centers attached to the bulkhead by angle 
lugs, the matching lining and silicate being as before. 

The bulkhead at the forward end of No. 5 hold and *tween 
deck has grounds 10 inches deep by 2% inches thick spaced 
30 inches between centers with similar lining and silicate. 

The forward bulkhead of No. 5 lower hold is similar to ~ 

the after bulkhead of No. 2 hold and the forward bulkhead 
of No. 6 hold similar to the forward bulkhead of No. 3 hold. 

In each case the faces of the channel bars, etc., were 

covered with thickly painted tarred felt. 

STRINGERS 

The projecting part of the stringer is covered with 34 inch 
hair felt cased in with solid nosing. 

Meat Ports 

These have heavy pitch pine frame coamings securely 
fastened to the frames and of suitable depth to allow of a 
plug of similar description to those described for manhole 
doors. Chafing plates of 3/16 inch galvanized steel, securely 
fastened with heavy brass screws, are fitted all round the 
coaming. Plugs are covered with Fearnought and retained 
in position with heavy galvanized iron bars bolted to the 
center plug and secured at the end with thumb screws. 

Bram KNEES 

On the outer edge of each beam knee 7 inch by 2 inch 
grounds projecting %4 inch beyond the face of the knee are 
securely bolted with two 54 inch bolts. Two thicknesses of 
lining, 34 inch and 1 inch, respectively, are run on the face 
of these and the space between filled with silicate. 
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Lower Hoip BEAMS, STANCHIONS, ETC. 

Grounds 7 inches by 2% inches projecting 1% inch beyond 
the lower end of each beam are secured to the beam by 34 
inch bolts spaced 3 feet apart. Under the beams dry hair 
felt 14 inch thick is placed, one thickness each of 34 inch 
and 1 inch matching nailed over all and the space tightly 
packed with silicate. 

All ventilator and ladderway openings are framed out 
with pitch pine coamings 2% inches thick and fitted with 
plugs and fastenings similar to those specified for meat ports, 
The tube pillars are insulated with 34 inch of hair felt over 
which is tightly served 2 inch manila rope. The stanchions 
and ladders are also served with 2 inch manila rope stopped 
at frequent intervals. 

SIDE GIRDERS 

The side girders have grounds of suitable depth bolted 
into position so as to give a minimum of 5 inch insulation 
and 34 inch of hair felt on the bottom, the whole being 
covered with two thicknesses of 34 inch and 1 inch matching 
lining. 

*T WEEN DrEcK BEAMS, STANCHIONS, ETC. 

In the tween decks the grounds project 1 inch below the 
beams giving 1 inch of hair felt, except in the brine tank 
room and 4 feet beyond, where the grounds project 2 inches 
below the beams giving 2 inches of hair felt. 

RiBpBon INSULATION 

The underside of the upper and main decks in Nos. 3 and 
6 holds and in the fore peak for one beam space are treated 
similarly as the overheads in the adjoining insulated holds, 

BRACKETS 

Brackets and gusset plates are covered on each cheek with 
dry hair felt % inch thick and clad with wood, through 
bolted. | 

PIPES 

Where pipes of any description pass through the insulated 
compartments suitable provision has been made for hanging 
them, together with plug ports for their examination. 

All brine leads, pumps, bilge suctions, sounding and air 
pipes, etc., throughout the four compartments are efficiently 
insulated with not less than 8 inches of silicate with grounds 
and linings to suit their position. 

HATCHES 

The upper and main deck hatches in the three compart- 
ments have coamings lined with sawn pitch pine timber 
bedded on thickly painted tarred felt and bolted through the 
coamings by 34 inch bolts sunk beneath the flush and 
dowelled. The sawn timber has a minimum thickness of 3 
inches at the top and increases in thickness to give a bevel 
of 4 inches at the foot, the lower corners being rounded. The 
underside of the hatch timber is rabetted out at the inner 
edge to receive the lower lining and matching in the over- 
head insulation and the bevelled sides are clad with 3/16 
inch galvanized steel bent to shape and secured with heavy 
brass screws. Heavy galvanized wrought iron pieces are 
fitted to the lower corners ‘of all insulated hatch coamings. 
Where wooden coamings project more than 2 inches below 
the iron coamings flat plate hangers are supplied. Hatch 
beams are treated in a similar way to hatch coamings. 

The insulated hatch covers are constructed as follows: 
Sides 2 inches pitch pine; top outer lining 114 inches; bot- 

tom outer lining 1 inch; inner linings of 34 inch matching 
fitted with 3 inch by 6 inch stiffening grounds, one in the 
center and one in way of each ring bolt; each cover has 6 
inches of washed cow hair firmly pressed inside; two 7% inch 
galvanized iron ring bolts with nuts secured through stout 
plate washers with oval holes in the top washer to admit of 
the ring lying flat are fitted to each hatch. 
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On each side of the tween decks and hold insulation, 

meat battens 2 inches by 134 inches with the edges chamfered 

and spaced 9 inches apart are secured from the underside 

of the deck in line with the limber hatches. 

BRINE SERVICE, ETC. 

Delivery and return brine leads serving the compartments 

are insulated with a minimum of 8 inches of silicate cotton, 

cased in with two thicknesses of 1 inch matching on grounds 

of suitable size, the whole being put together in sections 

which correspond to the lengths of pipes. The casings which 

pass through general cargo or bunker spaces are covered 

on the outside with galvanized sheet iron No. 16 B.W.G. 

carried up to the deck, fitted dust tight and neatly secured 

with brass screws. 

BRINE SERVICE PUMPS, ETC. 

The brine pumps, brine return tanks, brine distributing 

boxes and service pipes and also the brine mains are insul- 

ated in a suitable manner. The brine grids on the sides and 

bulkheads of all chambers, holds, ’tween decks and tunnels 

are substantially secured, this being effected by wood chocks 

suitably spaced and secured with coach screws into the 

grounds of the insulation, the heads of these being again 

covered with hard wood strips. The brine pipes in the bunk- 

ers in way of Nos. 4 and 5 holds are protected at the sides 

with closed pitch heavy wood chocks. Where brine pipes 

pass through the deck the 6 inch by 3 inch angle iron coam- 

ing is riveted and made watertight and the intersections 

between the brine pipes securely filled in and grouted flush 

to the top of the angle bar with Wailes Dove bitumastic. 

Suip’s PROVISION CHAMBERS 

In addition to the spaces previously described the ship’s 
provision chamber and vegetable rooms, etc., are located in 

the bridge space. The bottom of each compartment 1s 

covered with bitumastic cement 1% inch thick. The floor of 

34 inch and 1% inch match linings is laid on bearers 3 

inches wide by 2 inches thick spaced 18 inches between 

centers, the space between being filled with silicate. 
The floor is covered all over and 18 inches up the sides 

of all compartments with 8 pound lead, bedded on Stockholm 

tar all joined, carefully soldered and fastened with copper 

tacks close up along the upper edges of the flashing. The 

sides have grounds 3 inches by 12 inches set up on edge to 

the underside of the deck overhead and covered with two 

thicknesses of lining 34 inch and 1 inch thick, the space 

between being closely packed with silicate. 
The ceiling has grounds of suitable depth bolted to the 

beams, the lower edges of which project 12 inches below the 

deck plates and are faced with two thicknesses of 34 inch 

and 1 inch, respectively, the intermediate space being filled 

with silicate. 
The floor is covered with 114 inch tongued and: grooved 

matching on 1% inch bearers in handy sections for lifting 
out and cleaning purposes. The underside of the shelter 
deck in way of the meat chambers, etc., but extending at 
least 4 feet more in each direction than the compartments 
above, is treated similarly to the ceiling above mentioned and 
is covered with galvanized sheet iron of No. 16 B.W.G. 
secured by brass button headed screws. 

Hinged plug doors are fitted for access to the chambers. 
All insulated doors are fitted with Taylor’s galvanized iron 
hinges and door fasteners of suitable hasps and staples for 
locking purposes. 

Galvanized iron racks, shelves and meat hooks in both 
rooms are provided. ; 

The bulkhead dividing the vegetable from the meat room 
is framed with 6 inch by 2 inch grounds spaced 2 feet apart 
and faced on both sides with two thicknesses of 34 inch 
and 1 inch matching, the intervening space being filled with 
silicate. 
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The underside of insulation in way of limbers, etc., was 
given three coats of paint. 

All woodwork, except floors, received three coats of varnish. 

VENTILATING Ducts 

These are suitably insulated with the necessary plugs 
similar in every detail to those fitted in meat ports and 
secured in place with similar arrangements. 

All the wood used for grounds throughout the whole of 
the insulation, as well as lower linings at the turn of the 
bilge as high as the first stringer, were first treated with a 
zinc chloride or Burnettizing process. 

Acetylene for Ship’s Lighting 
HE Marine Department of the Board of Trade has 

just issued the following instructions to surveyors in 
respect of acetylene for lighting purposes: 

1. The generator should comply with the regulations as 
to acetylene generators issued by the British Acetylene and 
Welding Association. 

2. No copper, compo, or flexible piping should be used 
for conveying the gas from the generator to the burners. 
Preferably the pipes should be of solid drawn steel or brass, 
the former being tinned to prevent corrosion, but they should 
not be copper plated. After the pipes have been installed 
on board, they should be suitably tested, and in no circum- 
stances should a naked light be used. 

3. Each generator should be furnished with an auto- 
matic cock or other similar contrivance, so that the gas 
will be automatically shut off the main distributing pipes 
when the pressure in the generator is practically exhausted. 

4. A distribution box should be fitted near the generator, 
to which the distribution pipes conveying the gas to the vari- 
ous burners should each be connected by means of a shut-off 
cock, so that when the pressure of gas in the generator is 
exhausted the entire supply of acetylene can be shut off from 
the burners. A conspicuous notice should be affixed near 
the distribution box to the effect that: 

“When the pressure of gas in the generator is nearly ex- 
hausted, or the generator is out of use, the various cocks in 
the distribution box should be shut, and should not be 
opened again to any compartment until an assurance is given 
that the burners in that compartment are shut.” 

5. A properly constructed metal storage container fitted 
with a jointed cover so that it can be hermetically sealed, 
should be provided near the generator for the storage of the 
carbide of calcium. A conspicuous notice should be affixed 
near the generator and storage container to the effect that 
“No naked light is allowed near the generator or the carbide 
container.” 

6. It is understood that the carbide of calcium is usually 
delivered on board in the ordinary commercial drums weigh- 
ing 50 or 100 kilograms. For convenience of handling and 
safety, it is strongly recommended that smaller packages be 
employed for this purpose. No serious objection need, how- 
ever, be raised at present to the use of the larger drums pro- 
vided a suitable eye-bolt is fitted to the engine room skylight 
and blocks and tackle furnished. The owners should issue 
a warning to the engine man that immediately the carbide of 
calcium is delivered, or at any rate before the vessel proceeds 
to sea, the carbide should be removed from the drum in 
which it is delivered into the storage container, and further, 
that the blocks and tackle must be employed to lower the 
drums into the engine room. Neglect to adopt this simple 
precaution has resulted in one instance in loss of life and 
in serious danger to the entire crew. 

7. Carbide drums should not be opened by the use of a 
hammer and chisel, but a suitable carbide drum opener 
should be used. In handling carbide and charging the gen- 
erator, care must be taken to avoid the creation of sparks. 



Are You a Marine Engineer, Edison Standard ? 
Questions That Mr. Edison Might Ask His 
Engineers If He Were in the Shipping Business 

By “Old Scotch” 

HE publication of one hundred test questions for appli- 
cants for positions in Thomas A. Edison’s industrial 
enterprises aroused a wave of interest throughout the 

country. They are said to have floored honor men who had 
graduated from some of our leading colleges and universities 
and in general they kicked up a storm of adverse comment, 
because of their alleged unfairness. These questions to those 
familiar with them, and most readers of the daily press are, 
combined matters of history, general information and tech- 
nical subjects and as a whole were a very fair test of a man’s 
knowledge of a general character. To men of fair education, 
some years of experience and a good memory they were not 
very difficult: to young college or high school graduates, 
without much experience they appeared most difficult, and 
it is not at all strange that many such could not pass the test. 

Let us suppose that Mr. Edison was of as much importance 
in the shipping world as he is in the electrical, and that he 
wished to employ some marine engineers. He would probably 
then subject the applicants to such a test as given in the 
following questions. 

Many readers of his test questions gave themselves a con- 
scientious self-examination, and assigned appropriate marks 
for each answer they could, offhand, give to the questions. 
So, my brother marine engineers, here is a chance for you 
to do likewise, and I hope some of you will send in the 
standing which you will assign to yourself in answering the 
following: 

1. Who built the first triple-expansion engine in this 
country ? 

2. About what year was it installed and in what vessel ? 
3. Were marine boilers ever made of other material than 

iron or steel? 
4. If so, what material or materials was used? 
5. Name one large American passenger vessel which used 

a compound oscillating engine within the past thirty-five 
years. 

6. What is the largest American passenger vessel ? 
7. What is the largest American freight vessel ? 
8. What is the largest horsepower used in any American- 

built vessel ? 
9. What is the largest side-wheel steamer now in use in 

this country? 
10. Has any steamer ever been built in this country which 

used neither screw nor paddle wheels for propulsion ? 
11. If so, what method of propulsion was adopted ? 
12. Who invented the screw propeller? 
13. What vessel was known while under construction as 

the “dynamite gunboat” ? 
14. What is the largest tugboat in the United States? 
15. What is a hydrokineter and for what purpose is it 

used ? 
16. Why is bituminous coal used on steamships instead of 

anthracite ? 
17. What is cavitation and how is it caused ? 
18. How is the horsepower of a reduction geared turbine 

determined ? 
19. How is the horsepower of a Diesel engine ascertained ? 
20. What is €O,? 
21. What is the ideal percentage of CO, for efficient 

combustion ? 
22. What is “slip” and how is it determined ? 

23. What is forced lubrication, as applied to marine 
engines ? 

24. Does a triple expansion engine always have three 
cylinders ? 

25. How many barrels of ordinary fuel oil are equivalent 
in steaming value to a ton of ordinary bituminous coal ? 

26. What are the purposes of a deep tank on a freight 
vessel ? 

27. What is the mechanical equivalent of a heat unit? 
28. What other material than wrought iron or wrought 

steel is sometimes used for anchor chains? 
29. Who produced the first successful marine steam 

turbine? 
30. How many cubic feet are there to a ton of bituminous 

coal ? 
31. What is the temperature of steam corresponding to a 

gage pressure of 200 pounds per square inch? 
32. What is the generally adopted diameter of condenser 

tubes ? 
33. What type of condenser is almost universally used on 

Great Lakes steamers? 
34. What is meant by a triple effect evaporator ? 
330 

water contained salt ? ; 
36. What is meant by 28 inches of vacuum? 

37. What is meant by 2% inches of air pressure in a 
fireroom ? 

38. What is a single acting engine? 
39. What is an average temperature at the bottom of the 

smoke stack ? 
40. Were geared marine engines ever used before 1900? 
41. If so, wherein did they very materially differ from 

present types of geared turbines? 
42. What was the name of the first steam vessel which 

crossed the Atlantic? 
43. What firm, now in existence, built the original 

Monitor? 
44. Name an American educational institution entirely 

devoted to naval architecture and marine engineering. 
45. Who is the present head of the Steamboat Inspection 

Service and what is his official title? 
46. Name three well known manufacturers of marine 

pumps. 
47. What is a pneumercator, and what is its purpose? 
48. How many members are there to the Shipping Board? 
49. What is a red ink license, and why are they so called? 
50. What department of the Government has jurisdiction 

over the Light House Service? 
51. How much toll will have to be paid by a 5,000 net 

tonnage freighter going through the Panama Canal, loaded? 
52. How are the living quarters on a motorship heated? 
53. Is there any patent on a Diesel engine? 
54. What is the origin of the term “starboard” ? 
55. For what is a clinometer used on shipboard? 
56. State Simpson’s rule. 
57. What is a planimeter? 
58. For what length of time is a marine engineer’s license 

good ? 5 
59, What is the “deadweight” tonnage of a ship? 
60. What materials should be used for suction pipes in 

bilges ? 

How would you determine whether or not distilled 
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61. What is the approximate area of smoke stack in pro- 

portion to the grate surface? 
62. Why should the use of cylinder oil be restricted to a 

minimum ? 
63. From what is the term “monkey” wrench derived ? 
64. How many cubic inches are there in a gallon of oil? 
65. Why should not alternating current be used for the 

propulsion motors in an electrically driven ship? 
66. What is the average percentage of electrical loss be- 

_ tween generator and motor in an electrically driven ship? 
67. What is the proper proportions of glycerine and water 

in a hydraulic telemotor steering gear system? Why is 

glycerine used ? 
68. What is a fair steam consumption per horsepower for 

a turbine reduction main drive? é 
69. What material is mostly used to line stern bearings? 
70. Narhe four of the principal American manufacturers 

of turbine reduction marine engines. 
71. Who was the inventor of the most generally used bilge 

suction strainer? 
72. What is the principle on which an ordinary pyrometer 

works? 
73. What is the correct position to place a draft gage in a 

forced draft system? 
74. What should be the maximum chlorine contents of feed 

water for watertube boilers? 
75. The same for Scotch boilers ? 
76. How should a steam deck winch be safeguarded in 

freezing weather? 
77. Name three principal causes of excessive sparking of 

brushes on a marine generator? 
78. If three water gage glasses on a marine boiler should 

break within an hour, what would you think caused it? 
79. Why is zinc used in a boiler? 
80. When should zinc plates be used around the stern post 

and rudder post? 
81. Why are load lines fixed for sea-going vessels? 
82. What elements should be considered in certifying to 

the amount of fuel oil received, if the contract is by the bar- 
rel, and payments are to be made by the ton? 

83. What causes spontaneous combustion in a_ship’s 
bunkers ? 

84. What materials are generally used to filter feed water 
for marine boilers? 

85. What precautions should be taken before sending a 
man into a tank which has contained fuel oil? 

86. What superiority has a Diesel engine over a steam 
engine for marine propulsion? 

87. Wherein does a steam siren differ from an ordinary 
whistle ? 

88. What is cop waste? 
89. What treatment is best for bad steam burns? 
90. What is meant by a “feathering” paddle wheel? 
91. How are steam gages tested for accuracy? 
92. What is the difference between a tube and a pipe? 
93. What is a dynamometer? 
94. Will a gasoline engine work in a motor boat with- 

out a clutch? 
95. For what purpose is a devil’s claw used on board ship? 
96. Who is the president of the American Society of Naval 

Architects and Marine Engineers? 
97. Name three prominent marine papers published in the 

United States. 
98. What is the leading treatise on marine engineering 

published in America? 
99. What is a Naperian logarithm ? 

100. Give ten good reasons why marine engineers have to 
know more than locomotive engineers. Name one hundred 
if you like. 

Now, after you have read over the foregoing I can hear 
you say ‘“What’s the matter with this old guy, anyhow, to 
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ask such foolish questions?” or perhaps it will be “Any fool 
can ask questions which ten wise men cannot answer.” All 
right, I'l] admit it, and perhaps I cannot answer them all 
myself, but just the same they will give you a very good test, 
as there are no catch questions among them. If you can, with 
a clear conscience, give yourself a rating of 70 percent, “Il 
tell the world” that you are an up-to-date marine engineer, 
and will recommend you to Edison for a job—that is, if he 
goes into the steamship business. 

Reorganization of the Shipping Board 
(Concluded from page 580) 

When the new administration took command at the Ship- 
ping Board there were three or four boats out on the bare 
boat charter plan. However, the disposition under the old 

regime was to proceed cautiously in this direction on the 
theory that the bare boat charter plan, in its present shape, 
does not offer a solution for the problems of the Shipping 
Board. Nevertheless, it is conceded by the minor officials in 
the Shipping Board who have been closest to the operation 
of the bare boat charter system that the prevailing system 
has revealed grave defects or shortccm‘ngs. 

Bare Boat CHARTER PLAN 

It is admitted, for example, that there is some justification 
for the criticism by practical shipping men who have charged 
that the Shipping Board has, under its allocation program, 

indulged in a wasteful duplication of service to certain ports 
and that trade routes have been established which cannot 
be operated save at a loss. ‘The retort at the division of 
operations has been that the Shipping Board has striven 
consistently to eliminate the services which have proved to 
be unprofitable. 

That the Shipping Board’s vessels have been unnecessarily 
competing among themselves is due, so the officials contend, 
to the agreement that became effective March 1, 1920, which 
permitted the managing agents considerable latitude in the 
handling of ships. ‘The consequence of this granting of a 
free hand in operation was that there was concentration in 
the quarters where cargo appeared to be available and the 
outcome was the overtonnaging of certain berths. When 
the new management took hold, the division of operations 
was in the midst of an effort to correct this operation at cross 
purposes by eliminating a certain proportion of the managing 
agents and so combining services as to bring about co- 
operation instead of competition. This snuggling up process 
has already been inaugurated in the South Atlantic and the 
revision of North Atlantic schedules is under way. The 
whole tendency in the division of operations in recent months 
has been to cut down the number of trade routes rather than 
to increase the total, albeit a few additions have been made. 

The policy of gradual elimination has been based on the 
belief that the war created a heavy movement of tonnage on 
trade routes which could not be permanent. 

It is a foregone conclusion that the reorganized Board, 
with its determination to take the Shipping Board out of 
the shipping business as promptly as may be, will conform 
to the policy heretofore in force which contemplates the 
winding up of the shipbuilding program not later than April, 
1922. There has, however, been suggestion in Congress that 
the Shipping Board ought to shut down tight on its building 
operations in all yards for an interval of say six or eight 
months. The loss that would be entailed by such interrup- 
tion, not te mention the injustice to shipbuilders, has pre- 
vented the proposal receiving serious consideration. What- 
ever experimentation may be necessary, ere the reorganized 
Board “finds itself” the expressed determination of its chair- 
man is to justify the belief of President Harding that it is 
possible to place a permanent American merchant marine 
on a paying basis. 
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Fig. 1—200-Ton Floating Crane Mammouth 



Derricking Jib Type Floating Crane Mammouth 
200-Ton Floating Crane Acquired by the Mersey Docks 

and Harbor Board for Service in the Port of Liverpool 

N order to meet the increased demand in the port of Liver- 
[p<ot for a high capacity crane for dealing with heavy 

loads, the Mersey Docks and Harbor Board has acquired 
a floating crane capable of handling loads up to 200 tons. 
This crane, named the Mammoth, is of the derricking jib 
type and was built by the Werf Gusto, Firma A. F. Smuld- 
ers, Schiedam, Holland. The arrangement is such as to 
permit the handling of heavy loads over the gates of large 
graving docks, an asset of great value to the ship repair 
business. 

PONTOON AND CRANE STRUCTURE 

The crane structure is mounted on a self-propelled pon- 
toon, 154 feet in length and 88 feet 6 inches beam. The 
crane is carried on a tower about 66 feet high, built in the 
form of a truncated cone and strongly secured to the deck, 
sides and bottom of the pontoon. 

There are two principal parts to the crane, these being 
the framework and the jib. The framework may be divided 
into the upper platform, which rests on the top bearing, a 
lower platform in which the center rollers of the tower are 
placed and the connecting structure between. The jib is 
connected to the framework by two pins at the front of the 
upper platform and by two links to a movable counterweight 
located between the platforms at the back. Vertical guides 
are provided and the counterweight is operated between these 
by vertical worm shafts, the raising and lowering of the jib 
being accomplished in this manner. Behind the crane frame- 
work and cabin is another counterweight for further bal- 

| ancing the crane. 

CAPACITY 

The scope of action and lifting capacities of the crane 
are shown in the following table: 

Clear Over- Height 
side and of Blocks Speed 
Overstem Above of Lift, 

Load, Radius, Distance, Water, Feet Per 
Tons Feet Feet Feet Minute Remarks 
200 §110 Max. 6534 Max. 145 3%) Loads handled by 

Y 95 Min. 5034 Min. 170 3% blocks fixed on 
150 and less{ 143 Max. 9834 Max 98 3% crane jib. 

to 60 1 95 Min: 5034 Min. 170 3% 
Loads can be han- 
dled by trolleys 
along the full length 

60 {185 Max. 14034 Max. 115 16%4) of the jib, at a speed 
and less ) 120 Min. 7534 Min. 197 16%5§ of 12 feet per min- 

ute to a minimum 
_ radius of about 30 

feet. 

The crane is designed so that the loads can be revolved 
through a complete circle without the adding or removing of 
any special counterweight. 

OPERATOR’S CABIN 

A cabin is built at the top of the framework just below 
the jib hinge pins and from this point the various movements 
of the crane are controlled. Only one man is required in 
the control cabin even when handling the heaviest loads and 
he has a clear view of the load and the deck of the pontoon, 
being thus able to observe all movements of the weight he 
is dealing with. 

The simplicity in handling is accomplished by connecting 
up the electrical installation in accordance with the Ward- 
Leonard system. This system enables any load to be hoisted 
or lowered at extremely low speeds, a feature of great im- 
portance when handling heavy weights, erecting, etc., and 

also permits any weight to be moved at varying speeds with- 
out any change being made in the mechanical transmission. 
Other advantages of the Ward-Leonard system are that only 
weak currents are controlled, thus reducing the wear and tear 
of contacts to a minimum and practically eliminating loss of 
energy. The starting of the motors is accomplished without 
placing any undue stresses on the crane structure or the 

Fig. 2.—Floating Crane Mammouth in Action 

transmission gear and owing to the small number of con- 
trollers, switches, etc., the maintenance charges are low. 

WincH Room 

A winch room about 65 feet by 23 feet is located on the 
lower platform and in this room is located the machinery 
for operating the crane. 

All the movements are effected by electric motors of which 
there are ten in all. The power is transmitted from the 
motors by worm gearing and gear wheels and electrical 
brakes are fitted to all motor shafts. 

GENERATING PLANT 

The current for operating the electric motors is supplied 
by dynamos driven by one of the triple expansion steam 
propelling engines which, with their switchboards, are located 
below decks in the pontoon. 

Electric cables convey the current from the dynamos to the 
interior of crane tower. ‘The cables are connected to slip 
rings on the outside of the upper end of the tower and from 
these slip rings the current is collected by brushes and dis- 
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tributed to the various motors in the winch room and to the 
control cabin. 

Wherever possible, safety devices have been fitted such as 
switches for limiting the working range of each movement 
and the speed of trolleys, emergency switches, electrical 
brakes and automatic cut outs for guarding against too heavy 
currents. 

PROPELLING MACHINERY 

Twin screws are provided to propel the pontoon, the en- 
gines being of the triple expansion marine type working at 

a steam pressure of 150 pounds per square inch. 
One of the engines is arranged so that it may be uncoupled 

from the propeller shaft and used to drive the generating 
plant used for supplying current for operating the crane. 

In a trial trip conducted on the River Meuse an average 
speed of 4.85 miles per hour was attained. 

BoILers 

Steam is generated in.two boilers designed for a working 
pressure of 147 pounds per square inch and located between 
the engine rooms. 

ELEectric LIGHTING 

A very extensive electric light installation for the pontoon 
and crane is provided, the dynamo and switchboard for this 
purpose being located in one of the engine rooms. 

Deck MACHINERY AND FITTINGS 

The deck machinery is very complete and includes a wind- 
lass, four capstans operated by engines located below the 
deck of the pontoon, steam steering gear, bollards, etc. 

ACCOMMODATIONS 

Only three men are required for operating the crane, these 
being an engine-driver, deck hand and crane-driver. 

Cabins, galley and lavatory for the crew are provided. 
Provision for a lamp room, coal bunker, storeroom, water 

. tank, etc., is also made. 
The crane was towed from Schiedam to Liverpool without 

the jib being dismantled. 

Time and Labor Saved in Handling Freight at 

New York Barge Terminal by Installation 

of Modern Crane Equipment 

By Henry Cunningham, Jr. 

[ nae recently freight handling methods on Pier 6, 
East River, New York, the terminal of the New 

York State Barge Canal, were rather antiquated, con- 
sisting principally of a whip boom, block and tackle and a 
horse for motive power. The operation of raising the load 
from the hold of a barge consisted in walking the horse, 
which was at the end of the lift line, along a drive until the 
load reached a sufficient height, when the whip boom was 
swung around by hand and the load deposited on the apron 
of the pier. From here it was moved by hand under the pier 
shed. The inefficiency of this system, and the delays caused 
by it, made necessary the installation of modern equipment. 

The new installation includes two Shaw wharf cranes. 
manufactured by Manning, Maxwell and Moore, Inc., New 
York City. These cranes are of the overhead type, traveling 
on two tracks, one carried over the front row of the building 
columns and the other 10 feet back over the roof of the pier. 
Each boom, which has an outboard reach of 32 feet 6 inches 
and an inboard reach of 10 feet, is pivoted to the traveling 
frame. The capacity of each crane is 3,000 pounds with 
the boom horizontal or at any angle up to 45 degrees and 
with the trolley in any position on the boom. 
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3,000-Pound Shaw Wharf Cranes Installed at Pier 6, East 

River, New York 

As indicated, the cranes travel on tracks above the pier 
shed roof, and therefore do not obstruct the apron of the pier. 
While traveling, the boom is nearly vertical, in which position 
ample clearance is allowed between the pier shed and the 
ship’s rigging. When the location for action is reached the 
boom of. the crane is lowered, the outboard end being over 
the hatch of the vessel and the inboard reaching inside the 
pier shed. Packages frowa the barge or vessel may be hoisted 
from the hold and deposited inside the pier shed, thus reliey- 
ing congestion due to hand distribution. By utilizing simul- 
taneously the hook hoist and trolley movements the load may 
be carried in a diagonal line from loading to unloading 
points. 

The cranes are equipped with type “Z” ‘Shaw motors, 
operating on 220-volt direct current. The hook hoists and 
rack motors are of 18 horsepower, compound wound, and the 
boom and travel motors 8 horsepower series wound. All 
motors are equipped with a series wound solenoid operated 
band brake. The controllers are of the drum type with 
vertical handles. 

The hook hoist and rack have a speed of 125 feet per 
minute with the full load, and 200 feet per-minute with no 
load. ‘The boom may be hoisted from the horizontal to the 
vertical position in one minute. The traveling speed is 100 
feet per minute. The hook hoist, trolley rack and boom 
hoist machinery are located on the crane frame, well to the 
rear, where they act as a counterweight, thus giving stability 
to the crane. The operator’s cage is suspended from the 
crane frame at one side of the boom at a sufficient height to 
give the operator a clear view of the load. 

With the former method of freight handling at Pier 6 it 
took eight men with the whip boom, block and tackle and 
horse equipment four days to unload 175 tons of freight. 
With one crane and two men in the hold of the barge, 175 
tons of miscellaneous freight have been unloaded in an eight- 
hour day with the new equipment. As this record was made 
while the cranes were new and the operators somewhat slow 
in having the freight in the slings ready to be hoisted, the 
style of operations still offers an opportunity for further 
savings in time of loading and unloading barges. 



Japan’s First Merchant Vessel Equipped with 

Electric Drive an 8800 Deadweight Ton Freighter 

By C. Ano* 

Electrically Propelled Freighter Biyo Maru 

OYO KISEN KAISHA, under the presidency of Mr. 
Soichiro Asano, one of the most progressive and ener- 
getic business men of the Far East, has always been 

keen on improving the economy of their ships along highly 
technical lines. They have been the first steamship owners 
in that country to own and operate an ocean going turbine 
steamer and also a geared turbine steamer (Tenyo Maru in 
1908 and Anyo Maru in 1912, respectively) and probably the 
first steamship owners in the world to make practical use of 
mineral oil for the fuel of ocean going steamers. Now they 
are to have the honor of being the owners of the first elec- 
trically propelled merchant vessel in Japan. 

PRINCIPAL DIMENSIONS 

Length between perpendiculars....... 400 feet 0 inches 
Breadthwmold edmemeeaneereecenineniccrr 53 feet 0 inches 
Dein moked occcoo0ccec 00000000000 32 feet 0 inches 
Twyean Gedk INE. oooacocanca000a00 _ 10 feet 0 inches 
GRORS WOMRABE 660006000000000000000 5,479 tons 
Soadted ratte Nwaccmetveciassn cece an 25 feet 9 inches 

*Directer and chief.draftsman, Asano Shipbuilding Company. 

. 

Deadweight carrying capacity........ 8,800 tons 
Desigmecl Space! Ati Sn ooscccn0bec0ce 11 knots 

PROPELLING MACHINERY 

The propelling machinery is located amidships and ‘ts 
main parts consist of two sets of Ljungstrom turbines. each 
driving two electric generators and two induction motors 
which drive the propeller shaft through a helical toothed 
single reduction gear, all manufactured by the Svenska Tur- 
binfabriks Aktibolaget Ljungstrom, Finspong, Sweden. 

The turbines are the radial flow double rotation type and 
are designed to work with steam at a pressure of 225 pounds 
per square inch and superheated up to 650 degrees F. at the 
inlet valve and to discharge into a vacuum of 29 inches. 
Each turbine has two sets of blading turning in opposite 
directions coupled to two three phase alternating current 
generators of the revolving field and self exciting type. 

Each generator is designed to run at 3,600 revolutions per 
minute and to give a three phase alternating current of 1,000 
volts at 60 cycles. Each turbine, with the generator coupled 

Engine Room of S. S. Biyo Maru, Showing Starboard Turbine and Generator 

593 



594 

on, is mounted on a 
surface condenser, 

which rests on a strong 
steel plate girder foun- 
dation. 

Each of the induc- 
tion motors is to de- 
velop 1,360 horsepower 
with the current of 
1,000 volts and 60 cy- 
cles and at the normal 

speed of 600 revolu- 
tions per minute. 

REDUCTION GEARING 

The reduction gear- 
ing consists of a large 
helical toothed spur 
wheel and two pinions, 
each of which is coup- 
led to one of the induc- 
tion motors. The ra- 
tio of reduction is 
about 7.5, the normal 
rate of revolution of 
the propeller shaft be- 
ing 80 per minute 
which corresponds to a 
speed of about 11 knots 
when the ship is fully 
loaded. 
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The main maneuvering gear is in a rectangular pillar stand 
containing switches, electro meters and the liquid type re- 
sistances, and is worked with a large hand wheel in the 
front. 

ELECTRICALLY DRIVEN AUXILIARIES 

The auxiliary machinery, used in conjunction with the 
main machinery, is electrically driven, each unit being fitted 
with a separate induction motor taking current from the main 
generators. It consists of: 

2 sets of air pumps, fitted with cylindrical tanks and 
working on the kinetic system. 

2 sets of circulating pumps, of centrifugal type. 
2 sets of main feed pumps, of centrifugal type. 

Other auxiliary machinery in the engine and boiler rooms 
are steam driven and include the following: 

Donkey feed pump: one simplex double acting 7x5x12 
General service pump: one duplex double acting 7x4%x7 
Ballast pump: one duplex double acting 9x12x10 
Bilge pump: one duplex double acting 6x5x6 
Fuel oil shift pump: one duplex double acting 614x6x6 
Fan engine for harbor use 6x5 

Besides these, there is an ash hoisting engine, evaporator, 
auxiliary condenser, feed water heater, feed water filter, two 
fuel oil pumps and a small fuel oil gravity tank. 

PROPELLER 

- The propeller is 17 feet 9 inches in diameter with blades 
set at a pitch of 16 feet 14% inches. The blades, which are 
four in number, are made of manganese bronze and are at- 
tached to a cast iron hub. The thrust of the propeller is 
received by means of a large ball bearing attached to the 

-G¥ax 5 Fan Engine 
Fan Diam. 5'0" 

NO.2 BOILER ik 

= 

L 

1 

NO.I BOILER Loe 

a : U 

..}-Engineer’s 
Store 
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forward end of the gear wheel shaft in addition to an 
ordinary horseshoe type thrust bearing. 

BOILERS 

Steam is supplied by three single ended Scotch boilers, 
two of them being 14 feet 3 inches in diameter and 11 feet 

inches long, having three corrugated furnaces, and one 12 
feet 6 inches in length, having two corrugated furnaces. The 
boilers are designed for a working pressure of 225 pounds 
per square inch by gage and to burn either coal or oil alone 
or coal and oil mixed. Howden’s system of forced draft is 
adopted. Air trunks are led from the generators so that the 
air for cooling them is utilized. The fan engine mentioned 

‘above is to be used only when the generators are not working. 
The ship is lighted throughout by electricity and for this 

MARINE ENGINEERING 595 

Battleship Maryland to Be the Most 

Powerful Fighting Craft in 

the World 
HEN the United States battleship Maryland steams 
out of Hampton Roads early in November for her 
official trials, she will be the most powerful fighting 

vessel in the world as she will carry in four turrets of two guns 
each eight 16-inch guns, the largest ever mounted in a battle- 

ship. These guns are about 57 feet in length and fire a shell 
weighing 2,100 pounds for a distance of more than 20 miles. 

Displacing 32,600 tons, the Maryland, electrically driven, 
will have a speed of 21 knots and a cruising radius of 10,000 
miles. She will burn oil, her fuel capacity being approxi- 

q 

| 

United States Battleship Maryland 

purpose there is a set of motor generators taking the current 
from the main generators and from a steam driven generator 
when in a harbor. 

After the ship was launched several changes were made 
in the minor parts of the machinery as a result of the ex- 
perience gained by the engineers who were attending 
to the fitting out work and installation. She went on the 
trial trips early in May, 1921, the results of which were very 
satisfactory. She is expected to run very easily at over 11 
knots when fully loaded, with far less consumption of fuel 
than her sisters equipped with reciprocating engines, and at 
the same time gaining considerably greater cubic and dead- 
weight capacities of general cargo. 

MANAGEMENT ENGINEERING is the title of a new monthly 
publication issued by the Ronald Press, New York. Its con- 
tents are devoted to a discussion of problems of management 
and production, the object, as stated in the first issue, being 
“to help executives better to discharge their duties in pre- 
paring, organizing and directing industry to secure maxi- 
mum production.” L. P. Alford is editor of the magazine and 
E. W. Tree, associate editor. Mr. Alford was formerly editor 
of the American Machinist and later of Industrial Manage- 
ment. He is a vice-president of the American Society of 
Mechanical Engineers. 

mately 1,392,200 gallons. She is the third in the order of 
completion of the electrically propelled battleships for the 
Navy. She was built by the Newport News Shipbuilding and 
Dry Dock Company, Newport News, Va., and the electrical 
equipment was designed and manufactured by the General 
Electric Company, Schenectady, N. Y. The ship was 
launched on March 20, 1921, and has the following main 
characteristics : 

DOTS ELI e crepes tyre tas one eps eats vs aya loasciclayarm wlapereParenelsia wens 624 feet 0 inches 
BGA TI URs tiers cris R Tae paren eRe Ee 97 feet 6 inches 
IDS OehdE Ae Als eiod EOC GUR oon ea eth bes cerette nin chore cers a 30 feet 6 inches 
Displacementian merece ceo een 32,600 tons 
Snyercls ee Sn Pinta tata eere a aaeateG Ee tecraed oreo oae 21 knots 
INimbermotpropellersaeeeeeeeeeee cern re 4 
SIME INGHSCDOMIEPs 6 60606000000 00000000000000K 28,000 
OilGicapacityatanccine sete eee neice ane 1,392,200 gallons 
Ovil Deane? DOMIERS>s Go000d000000n000000000000 8 
(Gyre aoa BA Ae Oe Biatio Goat bos Guokoanee 67 
(Grenier aia ter ee RCL Oh eM ban A eee 1,400 
Maintibattenvanrusserce citer icine eet Eight 16-inch guns 
SECOMCAIAY IDAs o0cc00cbsap0c00000006 Fourteen 5-inch guns 

Like her prototype, the New Mexico, pioneer electric war- 
ship of the world, the Maryland is electrical throughout. Her 
main propelling machinery consists of two Curtis steam tur- 
bine generators, each designed to develop 11,000 kilowatts 
at a speed of 2,030 revolutions per minute to drive the ship 

21 knots. These supply power to four 7,000 horsepower Gen- 



596 

. 

View Looking Aft on Port Side of One of the Maryland’s 

Main Turbines, Showing Arrangement of Unloading Valve, 

Valve Board, Operating Governor and Oil Pumps 

and Open Type Check Valves 

Coupling End of 7,000 Horsepower Propelling Motor with 

End Shield Screens Removed 

eral Electric induction motors, directly connected with the 
four propellers and turning at 170 revolutions per minute. 
The motors, among the largest ever built, are 12 feet in 

diameter, weigh 62 tons, and the 28,000 horsepower thus 
available for propulsion purposes is enough to supply power 
to a city of 100,000 population. 

The two turbine generators, supplied with steam generated 
by eight oil burning boilers, can be run independently. Either 
is capable of driving the ship up to a speed of about 17 knots. 
The power generated by them is used for no other purpose 
than propelling the ship, electrical current for other needs 
being generated by six 300 kilowatt turbine generators. The 
electrical equipment includes radio telegraph, loud speaking 
telephones, ordinary telephones, gyroscopic compass, steering 
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Control Equipment of U. S. S. Maryland, Showing Electrical 

Instruments and Operating Levers for Field Steam Re- 

versing, Pole Changing, Field Selective Bus Tie 

and Emergency Trip 

Assembled Turbine Rotor of One of the Maryland’s Main 

Propelling Units 

gear, anchor windlass, capstan, boat cranes, winches, air com- 
pressors, air heaters, turret training, turret gun elevating, 
ammunition hoists, gun firing, range "signalling, powder test- 
ing oven, common deck fans, ice ‘machines, laundry equip- 
ment, carpenter shop, lighting, visual signals, motion pictures, 
sterilizer in operating room, potato peeler, ice cream freezer 
and other kitchen utensils, bake ovens, irons for laundry and 
tailor, storage batteries, motor boat ignition, etc. 

Four more battleships of this type are being built, the 
California, to be completed this summer; the West Virginia, 
to be ready for her trial trips in 1922; the Colorado and the 
Washington. In addition the Navy is building six 43,000 
ton, 60,000 horsepower battleships and six battle cruisers, 
rated at 180,000 horsepower each. 



10,500-Ton Tanker W. M. Burton: Length 735 Feet, Beam 56 Feet, Mean Draft 27 Feet, Depth of Hold, 33.6 Feet 

New Machinery for Atlantic Refining Tankers 
10,500-Ton Tank Steamers Refitted With De 

Laval Deuble Reduction Gears and Turbines 

IVE 10,500-ton tankers, the W. M. Burton, Herbert L. 
Pratt, J. HE. O'Neil, W. M, Irish and H. C. Folger, 

which were built for the Atlantic Refining Company in 
1917 and 1918 by the Union Plant (San Francisco) of the 
Bethlehem Shipbuilding Corporation, Ltd., are being fitted 
with new propelling machinery consisting in each case of a 
set of De Laval cross compound turbines of the impulse type 
divided into high pressure and low pressure sections and 
connected to a single propeller through a set of double reduc- 
tion one-plane speed reduction gears. The original geared 
turbine machinery installed in these vessels was rated at 
2,600 horsepower. 

In making the change, the Atlantic Refining Company 
decided to increase the horsepower in order to obtain higher 
speed from the tankers. The new propelling units, therefore, 
are rated at 3,300 horsepower each and are designed to give 
the vessels, which are 435 feet long, 56 feet beam and 33.6 
feet depth of hold, a speed of 11 knots on a 27-foot mean 
draft. 

Each turbine delivers its full power at a speed of 3,300 
revolutions per minute on both the high and low pressure 
elements. The reduction of this speed of the turbines to the 
90 revolutions per minute of the propeller is accomplished 
in two steps, making the total reduction ratio 35.5 to 1. 
The direction of rotation of the slow speed gear shaft is 
clockwise when viewed from the after end. 

THE TURBINES 

The high and low pressure turbine elements are so ar- 
ranged that they can be operated independently of each other 
in case of emergency by means of a flexible throttle control. 
Both high pressure and low pressure turbine rotors are con- 
nected to separate pinions. The high pressure turbine ele- 
ment for ahead operation is equipped with one velocity stage 
and seven pressure stages. The low pressure element for 

ahead operation consists of six pressure stages. One re- 
versing element is located in the high pressure turbine which 
Operates in series with a reversing element located in the low 
pressure turbine. 

Full power is developed at a steam pressure of 200 pounds 
gage with a superheat of 50 degrees F. and a yacuum of 28 
inches. Each turbine section develops one-half of the full 
rated power for running ahead. The astern power developed 
is two-thirds of the full ahead torque. 

OPERATION 

Steam is admitted through a strainer to a valve under con- 
trol of speed governors located on the forward end of both 
high and low pressure turbines. These governors are set to 
bring the governor valve into operation when the speed 
reaches 10 percent above normal. When brought into opera- 
tion this governor does not entirely cut off steam, as an 
emergency trip would do, but holds the speed below a safe 
limit without shutting down the unit. 

From the governor valve steam passes into the ahead or 
astern nozzle of the high pressure section, passes through 
the stages of this section and is returned through cross con- 
necting piping to either the ahead or astern nozzle chambers 
of the low pressure section, exhausting from there into the 
condenser. 

The maneuvering valves are balanced vertical spindle 
valves and control the steam to the ahead and astern elements 
of the turbine. The valves are operated by hand wheels and 
are interlocked so that only one of the valves can be operated 
at a time. Hand valves for further controlling the steam 
supply to the first stage nozzle of the high pressure section 
when less than full speed is desired are installed. 

Leakage through the throttle valve of steam to the astern 
element when driving ahead for considerable periods of time 
is prevented by a guarding valve which is operated from the 

97 
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“main _ operating 
platform. 

The cross con- 
necting piping be- 
tween the two tur- 
bine sections is so 
constructed that 
the operating engi- 
neers can make 
proper steam sup- 

ply connections so 
as to operate either 
the high pressure 
turbine or the low 
pressure turbine 
separately in case 
of emergency. 

The turbine 
wheel case is sup- 
ported in such 
manner that it is 
free to expand in 
all directions with- 
out changing the 
position of the 
axis, so that the 
centerline of the 
wheel case and the 
centerline of the 
shaft coincide un- 
der all conditions. It is therefore possible to start the turbine 
quickly and safely, without danger of rubbing, vibration or 
other troubles due to distortion by heat. 

Ample bucket clearances both axially and radially are 

ENGINEERING 

View Looking Forward from Above Propeller Shaft in Engine Room of 

S. S. W. M. Burton 

tooth pressure and ample factors of safety. 

Aucust, 192} 

bolted to the low 
pressure and the 
other to the high 
pressure sections of 
the turbines. De 
Laval pin cou- 
plings which pro- 
vide for free axial 
motion connect 
the turbines to the 
high speed pinions. 
The low speed 
gear with pinions. 
is contained in 
one casing. The 
high speed and low 
speed gear cases are 
entirely independ- 
ent of each other, 
the high speed 
gears being con- 
nected to the low 
speed pinions by 
means of a De 
Laval rubber 
bushed flexible 
coupling which 
gives proper com- 
pensation for any 
slight inequalities 

of alinement which may develop in the operation of the gear. 
Both high speed and low speed gears are designed for low 

The pinions are 
made from nickel steel forgings and the gears consist of cast 

De Laval 3\300-Horsepower Compound Double-Geared Marin Turbine; with Covers Removed to Show Turbine Rotors and 

Gears; Turbine Speed 3,200 Revolutions per Minute, Propeller Speed, 90 Revolutions per Minute 

provided so that the danger from internal rubbing is reduced 
to a minimum. 

THE REDUCTION GEARS 
The speed reduction gears are mounted directly abaft the 

turbines and are divided into two elements, the high speed 
element and the low speed element. The high speed reduction 
consists of two parts in two separate casings, one of which is 

iron centers upon which are shrunk seamless rolled steel. 
bands in which the gear teeth are cut. 

All parts entering into the construction of these propelling . 
units are manufactured to limit gages and are interchange- 
able. This feature will appeal particularly to marine engi- 
neers. The operation of these propelling units was uniformly 
successful on the trial trip of the W. M. Burton and a speed. 
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One of the Floating Dry Docks at the Danziger Werft 

of 11.77 knots was obtained. Since the trial trip, the W. M. 
Burton has been in continuous service and the propelling 
equipment has operated to the satisfaction of the owners. 

On account of the anticipated low steam consumption the 
original condensing equipment which was installed in con- 
nection with the original 2,600 horsepower propelling units 
was not changed as the total steam consumption of the new 
units rated at 3,300 horsepower was not greatly in excess of 
the total steam consumption of the original 2,600 horsepower 
units. On the trial trip the condenser was found amply large 
to take care of all the steam used by the new unit and satis- 
factory vacuum was obtained. 

Shipyards at Danzig Active 
HE Danziger Werft, Danzig, Germany, is at present 
engaged in building small craft and repairing and refit- 
ing certain of the cargo vessels and cruisers which Ger- 

many has been permitted to retain in service. Nearly 3,500 
men are employed at the plant. There are four building 
ways, each about 320 feet long, and three wet docks for fit- 
ting out vessels. Only one freighter of 2,050 British regis- 
tered tonnage is being built, but a number of small craft, 
including two seagoing steel tugs, six trawlers and four gun- 
boats for Poland, are under construction. The ways are 
equipped with four tower cranes each of five tons capacity. 

The engines for the ships are also built at the plant. In 
addition to this work, 115 Baldwin locomotives and 25 steam 
cranes of the Brown Hoisting Machinery Company have 
been assembled. 

In the repair section three obsolete type German cruisers 
are being rebuilt as freighters. Most of the repair work to 
be done at the port of Danzig is brought to this yard. In the 
repair section there are three drydocks 420, 390 and 250 
feet long of 5,800 tons, 3,500 tons and 1,200 tons capacity 
respectively., The punch and shear shops, the blacksmith 
shop, the foundry, the coppersmith shop, the boiler shop, the 
joiner and welding shops are all well equipped for this sort 

of work and located so that fabrication of parts can be 
carried out in the most expeditious and efficient manner. 

In the welding and cutting shop electrolytic cells of the 
Linde system are installed, which supply 18,000 cubic feet 
of oxygen and hydrogen a day. Air for the pneumatic tools 
is distributed over the yards in an extensive piping system. 

100-Ton Floating Crane at Danzig 

SSKER 

Repair Section of Danziger Werft, Danzig, Germany 
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Electrically Welded Motorship Esab IV’ 

By Oscar Kjellberg 

In order to gain experience in the application of electric arc welding to shipbuild- 
ing and to test the utility of the regulations for welding issued by Lloyds and other 
classification societies, the board of directors of the Elektriska Svetsnings Aktiebolaget 
(Electric Welding Company, Ltd.) at Goth nburg, Sweden, is building a 50-foot boat 
in which welding will be substituted for ri eting. Although the experimental vessel is 
of small dimensions, the form is such as to introduce a number of large flat plates with 
a view to obtaining information relative to the efficiency of welding for the flat bottom 
and sides usually found in modern steamships. 

ILANS for the steel motorship Esab IV, which is 52 feet 
6 inches long overall, 49 feet 9 inches length between 
perpendiculars, 13 feet 114 inches beam and 6 feet 

10% inches depth, were prepared by Professor A. H. Lind- 
fors for the Elektriska Svetsnings Aktiebolaget, Gothenburg, 
Sweden, and submitted to Lloyd’s Register, the Bureau 
Veritas and the Swedish Board of Trade for approval for con- 
struction of the vessel under special survey to the highest 
class. The shape of the bottom, bilges and, to a certain 
extent, sides is different from the usual practice, but this form 
was chosen for the purpose of obtaining some experience in 
this small vessel of the behavior of large plates and plane 
surfaces with welded connections which otherwise could be 
obtained only in a very much larger vessel. 

MetHop or WELDING 

As shown by the detail sketches the bottom plating is 
lapped on the keel and welded, the plates at the bilge over- 

*From a paper read before the Asscciation of Naval Architects, Stockholm, 
Sweden, May 4, 1921. 

Strin eal Ai pee “StringerAngle 
A f weldea 
poe : ' S la 

Stringer) 7 
Plate eck Bear cea 

oe welded to Deck Plating 

Bear | Fubbin full continuous welds at 
Knee pee a le E Heel ard Toe. 

Shell i toShell ' Rg <-Beam Hnee 
Plateml full continuous welds Skylight, 

both Sides 

Frame 

‘Tack welds- 

lapped and welded to an inside angle bar and all seams of 
the shell plating overlapped and welded. The butts of the 
bottom are also overlapped but at the sides the plates are 
placed end to end and butt welded, the frame flanges serving 
as butt straps. Butts and seams of the deck plating are also 
butt welded, the seams being strapped by a T-bar extending 
from beam to beam and the butts located on the deck beams. 

There are 5,850 feet of welded connections in the vessel. 

The welded overlaps are, however, considerably smaller than 
riveted overlaps. All welded connections are welded with 
full welds except in the engine casing, where broken or spot 
welding is appled. The full weld has great advantages not 
only in regard to strength, but also in preventing the parting 
of plates due to rusting between the surfaces. It is con- 
sidered advisable in regard to safety as well as maintenance 
to apply full welds to all connections below the main deck. 
For the welding of casings and bulkhead stiffeners, etc., the 
easier and cheaper system, which is approved by the classifi- 
cation societies, might be used. 

Full welds are made overhead without any difficulty so 
that the use of a 
light fillet is not 
necessary. 

All connections 
in the hull, includ- 
ing deck and cas- 
ings, are welded, 
only the skylight 
being bolted to the 

--~-Casing Top 

SECTIONS THROUGH ENGINE CASING 
Fi 

| / Shiffener’ 

Heel and Toe 

5 | casing top in order 
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Se > 
MIDSHIP-SECTION 

40 brake horse- 
power adapted for 
driving either the 
propeller or t wo 
generators for elec- 
tric welding. In 
addition there is 
an oil motor driven 
air compressor for 
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| vessel. Since the 
flukes were not 
held rigidly at an 

angle with the bot- 
tom and the shank 
simply rested on 
the ground without 
forcing the flukes 
to dig in as in the 
old type, the an- 
chor had a tend- 
ency to drag along 
the ground before 
it would grip 
effectively. 

tine device 
shown in the ac- 
accompanying _ il- 
lustrations was de- 

Welded Plates 
Protecting Stern Tube 

veloped to  over- 
come this difficulty 
by automatically 
locking the shank 

\ fz EX 

fudderpla e SL ie, 
(ch welded to Mainpiece 

SECTION E-E SECTION B-B 

Fig. 3—M. S. Esab IV: Details of Welded Connections at Stern 

uously but has been done in leisure hours. For this reason 

no accurate costs have been obtained and the actual costs 
have naturally risen somewhat higher than they would have 
if the work had been going on without interruption. Never- 
theless it can be said that the results of the comparisons which 
have been possible indicate that in shipbuilding on a larger 
scale electric welding is able to compare favorably with rivet- 
ing in regard to cost. Moreover there are the great advan- 
tages on the side of electric welding that the welded con- 
nections are considerably stronger and tighter than riveted 
joints and that a saving of material can be effected which is 
not to be despised. 

It might be stated that the welding in the Esab IV exceeds 
materially the demand of the classification societies. The 
reason for this is the special service for which the vessel is 
intended, for as a floating workshop it will often be moored 
between large ships and will in this position be serving as a 
fender between them. 

Locking Device Gives Stockless Anchors 

Positive Gripping Action 
N order to overcome the disadvantage experienced by the 
stockless anchor dragging over the ground without holding, 
a locking device has been perfected by the American Steel 

Foundries, Chicago, Ill., which restores what might be called 
the “hook” action possessed by the old type anchor. In the 
latter case the combined weight of the anchor shank, stock 
and chain tends to hold the point of one of the flukes in 
contact with the ground. When the stockless type was de- 
veloped this positive grip on the ground was lost because 
it was found necessary to swivel the shank to the flukes, so 
that the flukes might fall in the direction of pull of the 

D 
CAST STEEL STERN FRAME 

Shaft Tunnel 

N SECTION 
SS D-D 

of the stockless an- 
chor to the flukes 
when the anchor is 
in its holding posi- 
tion. It also auto- 
matically releases 
the flukes when the 
shank is in the 
vertical position. It 
accomplishes _ this 
by means of two 
count erweighted 
pawls attached to 

either side of the shank which engage with dogs on the 
flukes.. The pawls act in opposite directions, only one 
being engaged at a time so that whichever way the flukes 
fall, the shank is immediately locked. Now when the anchor 
drags, the angle which the flukes make with the bottom is so 

SS 

CONNECTION OF KEEL 
TO STERN FRAME 

} 

Fig. 1.—With Shank in Vertical. Position Counterweights Dis- 

engage Pawls Permitting Flukes to Rotate Freely 

in Either Direction 
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Fig. 2—With Shank in Horizontal Position Pawls Lock the 

Flukes at an Angle with the Shank Causing the 

Anchor to Grip the Bottom 

great that they are forced to dig in immediately. When the 

shank is raised to a vertical position the head of the pawl 

is carried out of a depression on the anchor and the counter- 

weight prevents it from dropping back into the depression 

until the anchor is again in the holding position and the 
shank lowered to the horizontal. When the anchor is brought 

up to the ship the locking device is automatically disengaged 
and the flukes are free to rotate. The device is designed so 
that the pawls will not interfere with the stowing of the 
anchor in the hawse-pipe. 

In a comparative test recently held with a 4,000 pound 
stockless anchor and a 3,000 pound anchor equipped with 
the locking device, the latter began to bury itself before it 
had been dragged more than two or three feet while the 
anchor without the lock was dragged about forty feet without 
showing any signs of digging in. The device has been ap- 
proved by both the American Bureau of Shipping and Lloyd’s 
Register of Shipping. This locking device was originated by 
A. Trevor Jones, American Steel Foundries. 

6,000-Ton Floating Dry Dock at Spar- 
row’s Point 

HE Bethlehem Shipbuilding Corporation, Ltd., com- 
pleted in February of this year their second floating 
dry dock at the Sparrow’s Point plant, Sparrow’s 

Point, Md., the construction of which was a part of the 
original project for the operation of two docks at that 
point, within the Baltimore district. The first floating dock 
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VAS 

The First Vessel to Be Docked in the New 6,000-Ton Dock 

at Sparrow’s Point 

at Sparrow’s Point (described on page 661, Marine Engi- 
neering, October, 1919) was put in operation in March, 
1919, and has a lifting capacity of 20,000 tons. 

The new dock has a capacity of 6,000 tons, is 418 feet 
in length by 100 feet in width, and is suitable for taking a 
vessel of 20-foot draft. It is located alongside of the 20,000- 
ton dock, making use of the pier and bulkhead planned and 
constructed for this purpose when the concrete work for the 
larger dock was put in. The piers at either side of the two 
docks have pile foundations and extend out into the bay a 
distance of 1,260 feet. Material in the new dock is handled 
by means of a locomotive crane. 

TYPE OF CONSTRUCTION 

In type of construction the new dock is similar to the 
20,000-ton dock, being of the pontoon type, with individual 
wooden pontoons and continuous side wings of steel. There 
are eleven pontoons, which are attached to the side wings in 
such a manner that the wings act as continuous girders 
extending the full length of the dock. Each pontoon is 

View from Bay Showing the Two Floating Dry Docks at Sprrrow’s Point Plant at Bethlehem Shipbuilding Corporation, Ltd. 
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divided into two compartments by a watertight bulkhead 
passing through its center lengthwise of the dock, and has a 
centrifugal pump located in each compartment for use in 
emptying the pontoons and raising the dock. The pumps 
are electrically driven, being direct-connected to motors verti- 
cally mounted in watertight casings on the decks of the 
side wings. 

A double control house on shore, from which the motors 
are controlled, houses the electrical switching apparatus for 
both the 20,000-ton dock and the 6,000-ton dock. Electrical 
connections are such that by means of individual switches 
the pumps of any pontoon can be operated independently 
of those of the others, or by means of a master switch the 
pumps of all pontoons can be operated simultaneously. This 
feature provides means whereby the stresses in the vessel 
being docked may be equalized by utilizing the individual 
control and bringing a decreased or increased upward pres- 
sure to bear on certain pontoons, as required. 

METHOD OF SUBMERGING 

For filling the pontoons and submerging the dock, a gate 
valve is located in each end of each pontoon so arranged 
that the water is allowed to enter through the pump ports, 
but is by-passed into the dock to avoid passing through the 
pumps. Suitable screens are provided to prevent any mate- 
rial entering that would interfere with the operation of the 
pumps. Operation of the gate valves is by hand from hand 
wheels located on the decks of the wings. 

The wings are 30 feet high and 12 feet wide at the base. 
They are of watertight construction and communicate at the 
base with the compartments of the pontoons. The dock is 
moored to the pier and bulkhead by moorings of steel con- 
struction anchored in the concrete. 

WARPING EQUIPMENT 

Three electrically driven gypsies are located on the deck 
of each side wing for the purpose of warping ships into the 
dock, a double bitt being installed at each gypsy for use as 
a fair lead. The electric motors for driving the gypsy heads 
are located in the wings below the decks and are direct con- 
nected by shafting and gears to the gypsies. 

William T. Donnelly, consulting engineer, of New York, 
prepared the plans for the dock and the construction work 
was done by the Sparrows Point plant of the Bethlehem 
Shipbuilding Corporation, Ltd. The first vessel docked was 
the Higho, on February 15. The operation of the dock has 
been very successful and its completion materially adds to 
the facilities of Sparrows Point for the quick handling of 
marine repair jobs of any calibre. 

Two Notable Features in a Propeller 
| Repair Job 

HEN the 8S. S. Trialos limped into Philadelphia some 
time ago minus one of its propeller blades it was 
feared the vessel would have to be dry docked. To 

avoid this expense the following expedient was successfully 
employed : 

By removing everything possible from the after portion of 
the ship the bow was sufficiently lowered so that water 
pumped into the hold would accumulate forward. The 
pumps were then started and, as the volume of water in- 
creased the load in the bow, the vessel gradually lifted astern. 
When the keel angle was such that the center of the propeller 
shaft cleared the waterline 12 inches, one section of the 
shaft was removed in the shaft alley and the aft section 
of the shaft jacked forward to provide clearance between 
the rudder post and the shaft end for wedging off the 
propeller. 

Everything went forward as planned until the wedging- 
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off process was attempted, when the hub was found to be so 
badly frozen to the shaft that it successfully resisted every 
attempt to budge it. After twelve hours of gruelling effort 
this mode of procedure was abandoned and an oxy-acetylene 
welding blowpipe was used in an attempt to heat the hub 
and loosen it by expansion; but, due to the size of the cast- 
ing and its partial immersion in water, nothing could be 
accomplished. 

New Metuop Triep 

Having exhausted the usual expedients in such cases, it 
was decided to try an entirely new procedure that until 
within the past year was thought to be impossible, and which 
even more recently was thought to have but little practical 

Broken Propeller Removed Without Dry Docking Vessel 

value commercially, viz.: oxy-acetylene castiron cutting. The 
hub was an iron casting, and if this could be cut without 
injuring the shaft the broken propeller could be removed 
and a new one shrunk on in its place. Upon the advice of 
the Oxweld Acetylene Company this method was tried. 

In 25 minutes’ actual cutting time a slot 5 inches deep and 
32 inches long was made across the hub, leaving about 
3 inches of the casting still covering the shaft, when the 
strain cracked the uncut portion through to the shaft. It is 
interesting to note that, when the cut had almost reached 
the opposite side of the hub, the wedges used caused the 
propeller to jump two inches on the shaft, after which: re- 
moval was a simple matter. Two hundred cubic feet of 
oxygen and about 60 cubic feet of compressed acetylene were 
consumed in the operation, which was accomplished in less 
than an hour. 

It is believed that this is the first time the blowpipe has 
been used for this specific purpose, but it is only one of a 
constantly increasing number of instances that conclusively 
disprove the early assumption that cast iron cutting is merely 
an interesting scientific discovery of no particular practical 
commercial value. It is very rapidly developing a definite 
field of usefulness in this day of advanced engineering 
economics. 



Piping, Valves, Flanges and Fittings 
By Horace Holden Thayer“ 

This is the third of a series of articles containing information regarding shipbuild- 
ing materials and their uses that is not readily obtainable from shipbuilding hand- 
books and other generally available sources. The articles are not intended to be a com- 

plete exposition of the subject but will be found to contain items of value to the vari- 
ous classes of workers who have to deal with these materials from the materials point 
of wew. Thais article covers the materials used in the various systems of piping on 
board ship. 

IPING, together with its accompanying flanges, fittings 
and valves, is of sufficient importance from a mate- 
rials point of view to warrant separate consideration in 

this series of articles. Although in many cases the material 
to be used is not determined by hard and fast rules, it is 
governed to some extent by the type of the vessel, the in- 
dividual preferences of the owner and other considerations. 
There are, however, definite requirements, outside of those 
of the specifications to which the vessel is built, which have 
to be obeyed and which should always be consulted. 
Those for this country are embodied in the Rules and Regu- 
lations of the United States Steamboat Inspection Service. 
Classification requirements also enter definitely where the 
vessel is classed and should be used as guides where not 
classed. 

The accompanying table covering pipes, flanges and fit- 
tings has been prepared as a guide to good merchant practice 
and will be found to be of value when so used. In cases 
where two or more materials are listed for a particular service 
they are of approximately equal value as far as good practice 
is concerned. Most of the following paragraphs are written 
to throw light upon the table and they contain information 
which is felt to be helpful to a proper analysis and use of 
the table. The table will be found on pages 608-611. 

PIPES 

The three principal pipe materials for the more important 
shipbuilding services are wrought steel, wrought iron and 
copper. ‘Their relative values from different points of view 
are as follows, the first mentioned having the highest value: 
(a) Strength for a given weight or cost .... Steel, Iron, Copper 
(ip) Ione SE GORE covosaacoonuconoagoodGds Steel, Iron, Copper 
(Re Resistancestomcorrosioneerereeererc Copper, Iron, Steel 
(A) elexibilityatreee cee andeee at ce ene Copper, Steel, Iron 
(@) GUESS GINOOWNTAESS cc ccqoacqoccsosc0e0e Copper, Steel, Iron 

On account of the last mentioned consideration steel pipes 
present a somewhat better appearance and less internal fric- 
tional resistance than iron pipes. 

The fact that properly made iron pipe resists corrosion 
better than steel pipe is well established, regardless of argu- 
ments that may be advanced as to why it should not do so. 
For this reason iron pipe is listed in the table in preference 
to steel pipe in all cases where internal or external corrosion 
is an important factor, not counterbalanced by the necessity 
for seamless pipe. 

The reliability of piping is largely a question of the man- 
ner in which it is made. Seamless drawn pipes are the 
most reliable. Steel of such sizes as are required on ship- 
board and copper and brass pipes up to and including 10 
inches, of this nature, can be readily obtained. Wrought 
iron pipes have to be welded; larger sizes of copper pipes are 
made up from sheet copper and brazed; and larger sizes of 
brass pipes are not used. ‘The sheet copper for the copper 
pipes should be hot rolled. Welded iron or steel pipes 2 
inches in diameter and over for almost all services should be 

‘lap welded. This is a requirement of the United States 

* Member of Rossell and Thayer, Naval Architects and Marine Engineers, 
Philadelphia, Pa. 

Steamboat Inspection Service for steam and water pipes over 
2 inches in diameter over which they have jurisdiction. Butt 
welded pipes can be used in most cases where under 2 inches 
in diameter and in the accompanying table no reference to the 
welding will be made where this is in order. Where lap 
welded iron or steel is specified in the table this type of 
welding should be used for all pipes down to and including 
1% inches in diameter. 

Copper pipes have the advantage of being readily shaped 
to accommodate necessary curves in the line of self incor- 
porated expansion bends and of reducing the use of fittings 
to a minimum. 

Lake Superior copper is the standard for copper pipes 
and it can be readily obtained 99.5 percent pure, which 
purity should be called for. The copper should be free from 
sulphur. 

In the fall of 1918 various users of copper tubing, includ- 
ing the United States Navy Department and the United 
States Shipping Board Emergency Fleet Corporation, agreed 
to reduce materially the great number of sizes and thicknesses 
specified by them up to that time and to adopt the sizes 
and thicknesses of copper tubing below listed and in the 
future to specify no other for ordinary purposes. 

STANDARD SIZES AND THICKNESS OF CopPpER TUBING 

Inside Diam., a_i LICK eS Sis ual 

Inches Tigh Pressure Low Pressure 
Tins serch ten eae tae 1, BS ders obolaniea neice ee 12 B.W.G. 
Ay aiden een crareanS BS We Gana eee oe 12 B.W.G 
PAW Seth Pes ea SOBAWEG tes otic 12 B.W.G 
TDD a deo ROS SPBAWE Gaim ciae donic nts 12 B.W.G 
upd 6 alin Ae ee TE BSWE GRA ure 12 B.W.G 
BH, Lona nee? OM BSW? Gree seeeasehe Ss 12 B.W.G 
CY cS aktons BSCE Oe ADB AVWVAG eras acti: 12 B.W.G 
SY Sh SOR er TAS IEE NNT Gratin te nee ae 12 B.W.G 
OPE eerie cocaine 6 ODBAWEGH ae htetacen 11 B.W.G 
Ties bie Ae ae eRe OOORBSWEG Stat action 11 B.W.G 
Cites s ssiieioe (OOCO IB Wiis codocosevanoe 10 B.W.G 
OS? Bingen adoro ces OOO IN coooccsovco0ce 9 B.W.G 

IO): Ssapadeesadi dee OSGZ ta ococococcvecee 9 B.W.G 

As regards transmission of heat through the walls of the 
pipe, copper is in a class by itself, its conductivity being 
about two and one-half times that of iren and greatly superior 
to that of brass alloys made from it. 

Provision for expansion should be made in all steam, 
exhaust and hot water pipes and in long leads of large pipes 
generally, either by expansion bends or expansion joints. 

On account of the difficulty of properly coating the inside 
of pipes by electro galvanizing, pipes should be galvanized 
by the hot process. Galvanized flanges should be used with 
galvanized pipes and the ends of the pipes should be dipped 
after the flanges are on. 

Pipes should be arranged to avoid pockets as far as 
possible and provision should be made for the proper drain- 
age of all low points. The main value of this is to guard 
against damage from freezing but pocketed liquids in pipes 
are also objectionable on other grounds. 

As a general rule piping 2 inches in diameter and over 
should have flanged end connections and fittings; piping 
under 2 inches in diameter, screwed end connections and 
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fittings. Screwed fittings are allowable for low pressure serv- 
ice up to and including 3 inches in diameter, but 3-inch 
screwed fittings are not standard practice except for such 
service as bilge piping. There are also special cases where 
standard screwed end connections under 2 inches in diameter 
are not permissible. 

FLANGES 

Flanges for steel or iron pressure piping are generally of 
forged steel, and for copper pressure piping of brazing metal 
or forged steel. Cast iron flanges are generally used for 
steel, or iron, and copper low pressure piping. 

The connection of Hanges to the more important pipes has 
to satisfy United States Inspection Service requirements. 

FITTINGS 

Unions used in place of flanges on pipes of small diameter 
are classed as fittings. ‘They are generally of malleable iron 
and such unions should haye ground joints and brass or 
brass to iron seats. It will therefore be understood that 
where cast iron fittings are called for in the table the unions 
used on the pipes under 2 inches in diameter are of malleable 
iron. Where other fittings are of brass the unions are usually 
of brass to correspond. Where other fittings are extra heavy 
the unions are also extra heavy. 

A general guide to the selection of fittings is as follows: 
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Flanged Screwed 
fittings filtings 

(a) Boiler pressure steam lines Cast Steel or Forged Steel 
X Hvy. Com- or Cast Iron 

(b) Boiler pressure water lines 

position, or 
Cast Iron to 
suit pressure 
Cast Steel or 

to suit pres- 
sure 

Cast Steel or 
xX Hvy. Com- X Hvy. Com- 
position position 

(c) Reduced pressure steam Cast iron to Cast iron to 
lines on open deck and suit pressure suit pressure 
supply or pressure lines 
generally 

(d) Reduced pressure steam X Hvy. Cast X Hvy. Mall. 
lines other than (c) and Iron Tron 

- fuel oil discharge lines 
(e) Brass pipe Brass Brass 
(f) All others including suc- Std. Cast Std. Mall. 

tion lines generally, ex- Iron Tron 
cept for ammonia and sim- 
ilar special services 

It will be noticed that malleable iron is extensively used 
for the screwed fittings on small pipes but that cast iron is 
considered preferable for such fittings when on pressure 
lines. 

Galvanized fittings should in general be used with gal- 
vanized pipes but when they are of cast iron and have a 
metal thickness of 14 inch or more the galvanizing may be 
dispensed with. 

VALVES 

Valves for superheated steam have cast steel body and 
bonnet and forged steel crosshead, the other parts being pref- 
erably of compositions stated in the writer’s article on “Non- 
Ferrous Metals and Alloys” in the July issue. Other high 
pressure valves and low pressure valves are preferably com- 
positions as there stated, although the latter in most cases 
when in sizes of 2 inches and over may have cast iron bodies. 
Moderate pressure valves, except for superheated steam, may 
also be of some such composition as ferrosteel. Valves 2 
inches and above should in general be flanged and those 
below 2 inches screwed. The catalogues of standard manu- 
facturers of valves are excellent guides to a proper selection 
of valves of the various types, as these manufacturers produce 
for the many uses only what will meet the requirements of 
the different classification societies and the United States 
Steamboat Inspection Service. 

The following is a good guide to body materials for the 
general run of valves: 
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Cast Steel— All valves subject to superheated steam; 
steam valves and feed discharge valves 
2 inches and above subject to boiler pres- 
sure; boiler blow valves at boilers; 
throttle valves. 

All valves below 2 inches subject to full 
boiler pressure except boiler blow valves 
at boilers and valves in superheated 
steam lines. 

Valves 2 inches and above in reduced 
pressure steam lines except on open 
deck; oil pressure valves, 2 inches and 
above; ammonia valves. 

Extra Heavy Bronze— 

Ferrosteel or equal— 

Bronze— Valves below 2 inches in reduced pres- 
sure steam lines except on open deck; 

: oil pressure valves below 2 inches; sea 
valves and cocks. 

Brass— Valves and cocks for all except a few 
special services, if not in any of the 
above lists, when below 2 inches. 

Cast Iron, Composition fitted—Valves and cocks for all except 
a few special services, if not in any of 
the above lists, when 2 inches and above. 

As stated in the writer’s earlier article, the bronze valves: 
should be gun metal when 4 inches and over but may be of 
valve bronze when 31% inches and less. 

STEAM POWER SUPPLY SYSTEM 

Starting with the boiler we may note that tubes, drums 
and other piping parts of watertube boilers are supplied by 
the manufacturers of the boilers in accordance with their 
standard practices and that the only piping materials custo- 
marily required for fire tube boilers are the tubes and mount- 
ings. ‘The tubes should preferably be of charcoal iron on 
account of its superior resistance to corrosion. When char- 
coal is used as the fuel for melting and refining the material 
from which the iron is made, there are no impurities intro- 
duced by the fuel into the metal with which it comes in con- 
tact; hence the superiority of charcoal iron over iron pro- 
duced by the use of coke as fuel. 

The best steel tubing for boiler tubes is that which has 
been spellerized. ‘The spellerizing process consists in alter- 
nately rolling the piece of metal from which the pipe is made 
through rolls having regularly shaped projections on them 
and through smooth faced rolls. ‘This works the surface of 
the metal in a manner somewhat similar to the puddling of 
wrought iron and gives to it a uniformly dense texture better 
adapted to resist local corrosion, such as the pitting of 
boiler tubes. 

As previously stated, copper is the ideal material for 
pipes where a rapid transmission of heat through the metal 
is desired. Other considerations operate to prevent its -ex- 
tensive use for boiler tubes in marine boilers, but the United 
States Steamboat Inspection Service allows copper tubes of 
small diameter and copper steam drums in the construction 
of watertube boilers where liquid fuel is used. 

Seamless drawn steel is generally specified for main steam 
pipes of high pressure installations, on account of the pre- 
viously mentioned reliability of this piping. It is desirable 
even for pipes of small diameter in the machinery spaces 
on account of the greater probability of serious results from 
defective pipes in these spaces. Copper main steam pipes 
are also good practice and have the advantages previously 
referred to. By-pass connections are usually of copper and 
cast iron. It should be remembered that the copper should 
be ordered hot rolled. 

In connection with the use of brazed flanges on copper 
steam pipes the writer recalls having to deal with a main 
steam pipe on a steamship which had for the second time 
given way at a brazed flange. ‘There was perhaps more 
than the usual amount of vibration to be dealt with. The 
writer authorized the fitting up of a new section of pipe in 
a manner to make the flange merely a backing piece and 
coupling. When the vessel was in port again, some months 



Auecust, 1921 

later, the writer ascertained that this had remedied the 
trouble. 

Engine receiver piping is generally of copper or cast iron 
but seamless drawn steel is sometimes used. The copper 
pipes have brazed metal flanges. 

Copper is the most approved material for auxiliary steam 
pipes where exposed to the weather; but an installation con- 
sisting of main deck lines of lap welded iron, galvanized, 
with copper branches to the individual machinery units and 
copper expansion bends, affords slight grounds for legiti- 
mate unfavorable criticism. 

Where the appearance is of sufficient weight to warrant 
the additional expense, brass pipes, unions and fittings are 
used for exposed steam and exhaust piping to steering en- 
gines, etc., in quarters; and good practice calls for such 
piping in the pilot house for this reason as well as to have 
the piping of non-magnetic material. 

STEAM PowER ExHAuST SYSTEM 

The principal factors determining the material for main 
exhaust piping are the sizes and forms of conduit necessi- 
tated by the particular installation. In many cases copper 
is found to be most desirable, in others cast iron, and in 
others conduits built up of steel plates and angles. 

The remarks in the next to the last paragraph of the 
preceding section dealing with the “Steam Power Supply 
System” apply also to exhaust piping. Where not exposed 
to the weather, large sizes of auxiliary exhaust piping are 
usually of copper, and small sizes of standard iron or steel, 
preferably the former. 

STEAM HEATING SYSTEMS 

Steam heating pipes in the pilot house should be of 
brass on account of the desirability of having them of non- 
magnetic material. 

Steam pipes for heating cargo or bunker oil are of stand- 
ard black iron unless the pipes are bent to make the grids or 
formed into coils, in which case they should be extra heavy. 
The piping is put together in suitable lengths for easy re- 
pairs and removal, with joints made by the use of flange 
unions. 

On account of the high heat conductivity of copper, pre- 
viously referred to, this metal is generally made use of for 
heating coils where high efficiency or compact installations 
are factors. Copper is, however, attacked by fuel oil and 
cannot be used for heating that liquid; it has been found 
that rigidity is a sufficient factor in some cases to make 
brass tubing preferable in evaporators. 

PowrER PLANT FRESH WaTER SYSTEM 

Feed pipes for donkey boilers and other small powered 
installations are sometimes of brass, iron pipe sizes, with 
brass fittings. 

_ A point to be borne in mind with the use of copper feed 
water piping is that if there are any low places or pockets 
not properly drained, which retain the water, it will become 
acidified and this acidification is a factor in producing boiler 
corrosion. 

Power PLant Sart WarTER SysTEM 

Circulating water suction and discharge piping for steam 
engine installations is preferably of copper on account of 
the forms required or the vibration to be dealt with. Sec- 
tions of cast iron may be employed in many cases without 
evil results. 

Condenser tubes are preferably of Admiralty metal. 
Tinned Muntz metal tubes can be used, but they are inferior 
to the Admiralty metal tubes and have little or no advan- 
tage in first cost. 

In some cases condenser tubes are drawn or pierced from 
a hollow casting in the nature of a short, thick walled tube; 
in other cases the metal is rolled into slabs from which 
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blanks are cut, after which these blanks are cupped and 
then drawn or pierced as in the operation first mentioned. 
The proper condition of the inside of the tube can be more 
definitely assured and a uniform thickness of the walls 
can be more readily obtained when the tube is formed from 
a rolled slab of uniform thickness, both sides of which are 
exposed to plain view, than when formed from a tubular 
casting. 

The working of the condenser tubes in the process of 
their manufacture produces internal strains which, unless 
removed by proper treatment, result in cracks. A sure 
method to determine if a run of tubes has been properly 
so treated is to immerse a section of the tubing in a 10 
percent solution of mercurous nitrate for fifteen minutes. 
If there are strains in the metal, cracks will develop which 
will gradually disintegrate the piece of tubing. If there 
are no internal strains, the tubing will not be affected at all. 
Another means that is sometimes specified as a guarantee 
of freedom from internal strains is based on the great dif- 
ferences in the grain structure of all brass compositions, 
as the metal passes through the various processes from the 
original casting to hot and cold working, drawing, annealing, 
etc. These specifications call for the taking of micrographs, 
which for Admiralty mixture condenser tubes will show a 
grain size generally from .015 to .035 millimeter diameter, 
with .055 millimeter as a maximum size. The method of 
measuring the size of the grains is that adopted by the 
American Society for Testing Materials. This specification 
is also of value in securing tubes having that uniformity 
of structure which tends to reduce local corrosion and pitting 
to a minimum. 

BILGE AND BALLAST SYSTEMS 

Usage makes bilge piping an exception to the general 
practice of having flanged fittings on pipes over 2 inches 
in diameter, and the better practice of including the 2-inch 
pipes in this category, as malleable iron screwed fittings are 
usually employed. It should be installed in suitable lengths 
to admit of ready removal for cleaning, repairs, etc., the 
lengths being connected by flange unions. 

Expansion and terminal bends generally are standard 
lead pipe, which should be 99% percent pure, with gal- 
vanized cast iron flanges; but copper should be used for 
expansion bends where the exposed piping is run through 
deep tanks. The writer has had considerable experience 
with collapsed lead expansion bends in such spaces. 

The practice of galvanizing the flanges and ends of piping 
after the flanges are on is particularly important in the 
case of the bilge and ballast piping. 

In many cases the ballast system has to serve as an oil 
fuel system, and it should in such cases be laid out te 
satisfy the requirements of that service. 

SANITARY SYSTEM 

In installations where the sanitary main makes connec- 
tion to the engine water service, the sanitary pump dis- 
charge piping should be of brass, iron pipe sizes, with gal- 
vanized cast iron flanges and brass fittings. 

DRINKING WATER SYSTEM 

The circulating water coils in the distiller should be 
heavily tinned. 

PLUMBING 

Butt welded iron or steel pipes are entirely satisfactory 
for waste pipes of any size. 

LUBRICATING Ort SysTEM 

Piping may be of brass, copper or seamless drawn an- 
nealed steel. The piping on reciprocating engines is prefer- 
ably of brass. 

All screwed piping should be reamed at the ends to 
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remove burrs and all iron or steel pipes and fittings should 
be thoroughly cleaned by pickling, and cast iron fittings 
also cleaned by sand blasting, before being installed. 

Flanged joints should be made to all tanks, strainers, 
filter or separator, pumps, turbines, gear casings and mani- 
folds, and in all cases in brass piping connections. Flanges 
should be brazed to copper pipes. Sufficient flanged joints 
and unions should be provided to facilitate inspection and 
disassembling of piping. 

Ort FuEL System 

Diesel engine fuel oil piping is preferably of seamless 
drawn steel tubing properly annealed and thoroughly freed 
of burrs, dirt, etc. 

Copper piping or bends cannot be used for ordinary fuel 
oil service. 

Carco Om SYSTEM 

Standard weight piping is in most cases suitable for the 
whole installation, including the discharge pipes. ‘This does 
not, however, include the sliding pieces in expansion joints, 
which should be of extra heavy pipe, turned true. 

REFRIGERATING SYSTEM 

The pipes are lap welded iron, or steel, preferably the 
former; and to guard against any possible porosity of the 
welds of the iron pipe it should be double welded. Copper 
or brass cannot be used with ammonia for piping, fittings 
or valves. Carbonic acid, on the other hand, is absolutely 
neutral toward metals. 

Some manufacturers of iron 
ammonia pipe for refrigerating service, and this is particu- 
larly advisable for iron pipe which is to be bent. For 
pipes 2 inches and larger special ammonia or redrawn pipes 
are also advisable. 

To insure against leaks- in the cooling lines in holds 
and ships’ refrigerated rooms the coils or grids are prefer- 
ably in continuous electric welded lengths. The screwed 
couplings at grid terminals should be faced off at both ends 
and provided with faced locknuts and grommets. 

One or more of the classification societies specifies that 
brine circulating pipes shall not be galvanized on the inside. 

and steel pipe have special 

AIR PIPING 

Starting and injection air piping for oil engines is in 
general seamless drawn steel tubing properly annealed and 
pickled. Copper tubing is used where conditions are such as 
to require it. 

Piping from air pump to air tank and from tank to 
whistle may be of steel, copper or brass. Steel piping ex- 
posed to the weather should be galvanized. 

The only satisfactory materials for voice tubing thus far 
discovered are of the nature of the brass compositions speci- 
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fied in the writer’s article on ‘“Non Ferrous Metals and 
Compositions” in the July issue. Voice tubes made of 
vulcanized fibre have been tried out, but it was found, as 
might have been expected, that the voice would not carry 
in them. ‘The writer understands that the Bureau of Con- 
struction and Repair of the Navy Department has been 
experimenting along other lines with a view toward obtain- 
ing substitutes for the standard voice tubing. 

GENERAL Utiniry PIPING 

The table does not cover the great variety of piping that 
is used on a ship for purposes other than as conduits. Such 
pipes are mainly of iron or steel, galvanized when exposed 
to the weather. Brass is used where the magnetic effect 
of iron or steel has to be avoided, or where desired for the 
sake of appearance. The most important of such uses are 
the standard weight galvanized steel pipe used for rails 
and stanchions, awning supports, hand rails and pipe berths, 
the standard and extra heavy black steel pipes used for 
masts and booms, chain pipes and hold stanchions, and the 
double extra heavy black steel pipes used for long and 
heavily loaded hold stanchions. 

CONSUMABLE STORES 

The following is a good list of engineer’s consumable 
stores of pipes, fittings and valves, for one ship: 

Pipes 
Quantity, 
in Feet 

lars IPS, I, 12, Sy 3A", tha Wsttooyt heneiNGsc occoccoocncoon 24 

2”, two 12-foot lengths each lap welded where 14” and 
OVER ac isena enone AU OI OIOE oe nino Seri ae ee en eee 144 

Pipe Fittings 

Malleable Iron Bushings, galvanized, reducing one size, 3%”, 
We SA’, M7, BA, WB? 2, Soe GON SOs oncnacoscncoocos 42 

Malleable Iron Elbows, galvanized, 90 degree, 14”, 34”, 14”, 
MRI /iL, AU, (Eh a I on 2 48 

Cast Iron Flanges, galvanized, threaded, st’d companion, 1%”, 
12% 26 fourm each, faced) and) drilled)... oe. oe ree 12 

Wrought Iron Nipples, ciose and shoulder, 14", 34”, Yn", 34", 
IM, Wares CAPR Swe andl TVDEs 0000000000000 0c 000 cee ben ne 30 
WA", WA”, 2”, tw@ CHO sia BNE! THDEsooococacccccccoocus 12 

Iron Plugs, galvanized, 1%”, 34”, 14”, 34”, 1” six each...... 30 
Lr wl 2 eto ipied Chie ene ny Reiner att ns Sean eae ts Cone 12 

Malleable Iron T’s, galvanized, %4”, 36”, 14”, 34”, 1", six each 30 
IB is A) DAA ZO, “SHON ENC Ving dbo oOo So eu On cere one aoe 12 

Malleable Iron Unions, ground joint, brass to iron seats, gal- 
wemeeal, A", 98", 3A", SAM, I", Howse CAPs oonccoccccnncocc 20 

Table of Requirements for Ships’ Piping Systems 

Steam Power Supply System 

Service Pipes 

GW Boaoiler tubesieartyrecrtcemcreter ins MEFACOAM IGRI soooceddcse 
(2)) ISXOVUEKe THTOLTNOUES 5 oo00v00000000000000 Gopper 4: 208000000000 

X Hvy. Lap Welded Iron. 
()wMainsteamieerer ee Ee Re Ceeeee reer SCiDeSteeleeciwetenn ine 

Copper ix. spaeciereteeieen ete 

(4) By-pass and receiver piping.......... Copper! wasiceriatismientoace 
(5) Aux, steam in machinery spaces— 

(a) Full pressure 2 inches diameter S. D. Steel.............. 
and over 

Copper) sate eee eee 
(b) Full pressure under 2 inches.... Lap Welded Steel or Iron, 

to suit pressure 
(c) Reduced pressure .............. Std. Lap Welded Iron.... 

(6) Steam to deck machinery............ Copper. Aaa ecco eerie 
Lap Welded Iron to suit 

pressure, galyd., with 
copper- branches 

()) Sige me) SGI ogadodso0n000000000 Copper anes ane cen 
Sb IDL Stiesh gall, cooacco 

Brazing Metal 
Forged Steel 

Forged Steel 

Brazing Metal 
‘Forged Steel 

Brazing Metal 
Forged Steel, galvd...... 

LA Me OURS Ome Chime eeten CRORE atone bet cock) NDR SE 6 

Valves 

Brags IRet Codks, I inamalleg, A" .oncovccoccncnccoccccdence 12 
Brass Valves, angle and globe, union bonnets, screwed ends, 

wt 2 _ . extra heavy, %4”, 38”, 34”, 1”, three each size and type 24 
WAM, a", 2", wiwO CAO SWE aml ADEs ccascocscccscoucas 12 

Flanges Fittings 

Brazing Metal...) S605. eee en Oe ees 
INereael Sueal coocanc0s000 Cast Steel or X Hvy. Composition 
Imorneceel Steal Gocsoccovcce Cast Steel for flanged fittines:; Forged Steel for 

; screwed fitttings 
lve IMIGEl oe Iomyal sdscqdccc0c0ccdno000 0000040 0000u00 

Steel 
Brazing, iMetall® sy ctseewerentrc eee CT Son ie ane ore oar rere ee eae 

iRorsedSteellemermittereitete Cast Steel cr X Hvy. Comp. or C. I. to suit 
pressure 

Aarts Forged Steel or C. I. te suit pressure 

X Hvy. C. I. for flanged fittings, X Hvy. Mall. 
Ivon for screwed fittings 

: . to suit pressure ocd flanged fittings, 
X Hyy. C. J. galvd. for screw fittings 

! Seth Bistoiets 

iron pipes and Brazing 
Metal for copper pipes 

Cast Steel or C. I. to suit pressure, galvd. 
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Service 

steam other (5), (6) 

inches diameter 

than 

pressure 4 
and over 

(b) Full pressure 
diameter 

(c) Reduced pressure 

under 4 inches 

(9) 
(0) 

Steam jet 
Expansion bends 

(11) Escape pipe— 
(a) Where exposed to the weather... 
(b) Branches to safety valves........ 

Main exhaust to condenser........ 00,0 (12) 

(13) Exhaust from deck machinery........ 

(14) Aux. exhaust generally.............. 

(15) Expansion bends 

(16) Lines to holds, lamp lockers, etc..... 

Heating accommodations 

Heating oil in holds and dbl. bottom—- 
(a) Supply and drain pipes.......... 
(b) Straight pipes in tanks.......... 
(c) Coiled or bent pipes in tanks.... 
Heating water tanks, galley sink, etc. 
Galley steam service................. 
Feed water heater coils.............. 
DYAROEUCP? GOIG cocccc00cc0000000000 
iBrinepheatercolls renee 
Pipe in fuel oil heaters.............. 

Boiler blows 

Evaporator blow 

Air and condensate pump suction and 
discharge 

Vapor from evaporator............-- 
Feed and general service pumps stiic- 

tion from feed and filter tank, con- 
denser or tanks 

Feed and general service pumps dis- 
charge to boiler-feed lines 

Pump reliefs— 
(a) Pressure lines 
(b) Non-pressure lines 
Feed and general service pumps dis- 

charge overboard or to feed and 
filter tank 

(33) Feed ppurap discharge to reserve feed 
tan 

(34) Injector suction from reserve feed tank 
(35) Injector discharge to boiler or aux, 

feed lines ‘ 
(36) Injector discharge to deck or engine 

room : , 
(37) Boiler circulating pump suction and 

discharge 
(@E) losgreMgio Wels coqooodo00000000000 

(39) Circulating -water suction and dis- 
charge piping 

(40). Condenser tubes ........-......+--.- 
(41) Pump sucticns generally ............ 
(42) Pump discharges overboard and circu- 

lating water 

(43) Evaporator feed pump suction....... 

(44) Evaporator feed pump discharge to 
> evaporator 

GD) Team cABCIS ococcv0000000000000000 

GS) IBS MENS oo0000000000000000000000 

GY) BENE: TES cooacc000000000000 oe 
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Pipes Flanges 
Galvanized where exposed to the weather _ 

See he Steelers eelaekerecie Horcedmstcelmernieiiiicteters 

Lap Welded Steel or Iron Forged Steel ............ 
to suit pressure 

Std: Lap Welded Iron.... Forged Steel ............ 

X Hvy. ap Welded Iron Forged Steel ............ 
Coppermine eecrerct Brazing Metal or Forged 

ial eeer eon enone eaos 

Steam Power Exhaust System 

(COPS o99200000000000000 (C. ze PAMGlEGoagaodo0D 
(Chis aquocedadeubodebod (CG lgaaouvsonoobore soaes 
Std. Lap Welded Iron... an Steel.or G@..T-... 
(COMES o0o00000000000000 [Cai WA iaescatietoind moe ceare 
(CER IGINN coocbo0p'DS00000 ©b.o0d00g00060000000003 0006 
Riveted Steel ........... SteeliAnelesimemienecetoriete 
(COYNE? o00000000000000000 (Cy le Gellittla Gonsnoubc cago 
Std. Iron, galvd. with cop- Forged Steel or C. I 

per branches FAUNGE ne gobo Gee OUnS 
(COIS Goonanscoccndds06 Forged Steel or C. IJ...... 
Skxel, Ib oooosonocoagone KGa WeGnooessoooonoooddc0d 

Iron pipes, flanges and fittings galvanized where exposed 
to the weather 

Copper ee een: Iheseexeal Stral oocacovoao0o 

Steam Smothering System 

Std. Lap Welded Iron, Forged Steel, galvd...... 
galvd. 

Steam Heating Systems 

Si JER Guo dodoodUodOe!. nono DOUE and OUeUedooneed 

Brass 

Std. Lap Welded Jrcn... Forged Steel or C. I..... 
Std. Lap Welded Iron.. ‘ CBE yA Ce eflangce 
X Hvy. Lap Welded Iron 1IN1ONS) Meer 
Suck Ion, Gallitlooconcon00  ao00dGedd0poD00Nb00000b00 
Stdaelronsecalv.dtrercreriemmecicttiietieisteriicisisierereneiereie 
Gopperr einstein eicricreleie s Sie isiecciaysiersisivie sreveve 
Coppa OF ISAGSccon000000  0000000000000000000000000 
(Copy raeagaeoooccsdcHooom | GopabaacomM aoa bootocnnone 

IDB IGH condo odo U nuG, Mode BoUO De De OO ao Denaens 

Blow Piping 

(COMME ooccacco00G00000 - Brazing Metal or Forged 
Steel 

(CONE sonaRGa090000R000 Brazing, Metall epee 
Sieh lion, Gael, co o00000 - Forged Steel, galvd...... 

Power Plant Fresh Water System 

GOppen, : izcccreicyersteloteucteveretere Forged -Steel cr G I., 
galvd. 

Stdivlronsealy. dapper ceMmone miner ieee ce 

Gopper ssc cr srr CRIS oalv. di cccscesie nceverte 

Stdeslronwcalvdererrrrerier (Ce is: CHUNG RowocoooGEnte 
Coppers sia Oe Grazing Metal or Forged 

; Steel, galvd. 
S. D. Steel, galvd. 2 inches Forged Steel, galvd....... 

and over; 
X Hvy. Iron, Lap Welded, Forged Steel, galvd....... 

under 2 inches, galvd. 

Copper isiciswaceeeioioreteryrate Bring Metalic 
Sick Ion, ceAlWielococscocn ee al vce ye everepavcie ctate 
(CONN? cooocoan0000 Cc ls. Celkitlaaciancuuadeona 

Stduelnonseealy. depp Cape raly dt attietcrce chic 

Std. Iron, galvd CAplerealy.demermsceiurccciacs 
Copper terme ore serene IMIG 55690000000 

Sicl, Ibe, eAbel, cosgaacce (Co 1k celhnelasgooanoccsoaoee 

Copper | siacnnceehnise ae iBrazince Meta ler ererrericte 

(COME occc00c0060000000 Brazing Metal or Forged 
Stee], galvd. 

Power Plant Salt Water System 

COMMSE adoococcceo000000 CG, I GANG og cae 

Ackotetke MEX “ococosae  ‘ovogoaoongsccng00ed06 
SNe osodoUOGUGooaOnG (Co li, galKgdlo oo 5000 000 A 

(Coppypyare’ Goooco00000000000 (Ca 1 Cekidlaaocgucodsenuan 

Stel, Ibe, GAVNGloooco00000 Forged Steel or C. f. i Saly d. 
Brass I. Spocunodenes Ceisealvde HoaoogedaCd 
Niel, Uirer, eVNGl6 oooba 0000 Goslealvdla sees aoee soe 
BEES IB NA OS daococsoo00  aooodoboodsodbdoaaDOD 

Stal, Ibe, GEIL oo c06d'000 Gee Mgalv.dis teria cistscveross 
Qik, Imo, GIG! cocon0d0d) oncceg0004000000000000000 

Bilge and Ballast Systems 

Std. Iron, galvd,......... (Mall. Iron flange unions, 
galvd.) 

Stdeulinonyecalviderrtertereisrts ¢. I.» or Forged Steel, 
galvd 

x Hvy. C. I. for flanged fittings; 

— 
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Fittings 

Cast Steel or C. I. 

C. 1. to suit pressure for flanged fittings; X 
C. I. for screwed fittings 

X Hvy. C. I. for flanged fittings; X Hvy. 
Tron for screwed fittings 

Forged Steel 

to suit pressure 

Hyvy. 

Mall. 

Sid, Co V 

C. I. galvd. to suit pressure. for flanged fittings; 
Std. C. I. galyd. for screwed fittings 

Std. C. I. for flanged fittings; Std. Mall. Tron for 
screwed fittings 

X Hvy. C. I. for flanged fittings; X Hvy. Mall. 
Iron for screwed fittings 

Brass 

X Hvyy. Mall. 
Tron for screwed fittings 

X Hvy: Mall. 
X Hvyv. Mall. 
Special unions 
Special quick detachable joints 
Special unions ° 

Iron, galvd. 
Iron, galvd. 

Stal, (C, 1G calbyal 

Std. Mall. Iren, galvd. 

Std. Mall. Iren, galvd. 

steel, galvd. or X Hvy. Composition 

Std. Mall. Iron, galvd. 77 

Std. C. I. galvd. for flanged fittings; 
Iron for screwed fittings 

Std. Mall. Iron, galvd. 

Std. Mall. 

Sie Cy IG 
Std. Brass 
tc. Mall. 

d. Mall. 

. Mall. 

galvd. 

Iron, galvd. 

Tron, galvd. 

Tron, galvd. 

. Mall. 

Sick, Cth 

Tron, galvd. 

galvd. 



610 

(48) 
(49) 

(50) 

(51) 

(52) 
(53) 

(54) 

(55) 
(56) 

(57) 
(58) 

(59) 

(60) 
(61) 

(62) 

(63) 

(64) 

(65) 

(66) 

Service 

Expansion bends in deep tanks....... 
Expansion and terminal bends gen- 

erally 
Pump and syphon suctions in machy. 

space or holds 
Pump and syphon discharges......... 

leith FRONSD o0p00000000000000000000 
Hand pump suction and overbcard 

discharge 

Mains i Aierodeisvotorsvevetetegeishers (oletetrsteyetorerene vers 

INRA MERI) SUC. ogocgo00D0n000000 
Fire pump discharge to fire main..... 

IMD WD SHAS po 00000090000090000 
Hand pump discharge to fire main... 

Mains errircrscsiecterererenictetel lettres 

Sanitanyspumpesuctionemneryeeriseiiite 
Sanitary pump discharge to mains.... 

Sanitarvaapumrpeenelletelmprtectrreereette 

Pressure lines 

Suction, gravity and drain lines..... 

F, W. pump suction and relief....... 

BeWen Dumper dischare euciiseielrereieiieiete 

Distiller coils 

Supply piping where not exposed to 
view 

Deck and other drain pipes where not 
exposed to view 

Exposed supply piping in petty 
officers’, engineers’ and crew’s quar- 
ters 

Exposed drain piping in petty officers’, 
engineers’ and crew’s quarters 

Exposed piping in passengers’ 
officers’ quarters 

and 

INTER AAG WIDE oooccocoGG0000000 

Air 

Srmebine PhIESb ooc0000000000000000c 
Airspumpetc-standmpipes sulesieieeiiee 

Pump discharge to: water service..... 
Steaml/engineipiping: jessie soe 
OillVenginespipingsee eee eee een 
(a) 2” and over 
(b) Under 2” 

ADEE | A oo0G00000000000000000 
ine) shaft tbearings=.-sssaveneoueees 

Drain piping to bilge................ 
Cooling coil in thrust bearing......... 

Wier A? eRel CHS 6o000b0000000000 
Wainsmunderecererereen iin ceria 

Engineers’ tank filling pipes.......... 

Mubessinvoilsteedaboxesunnreeiaeeties 
Oil¥coolerdtubes eee eee eee 

Steam plant suction piping........... 

Steam plant pressure piping.......... 

Expansion bendsterrerts steps ttre 
Diesel plant piping from pump to cyl- 

inders 
Willing pipesfrom) deck...) sss eee 

OilSheateratubes reece 
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Pipes Flanges Fittings 

(ChyprsP basoocgooesodeoco (On Gare e RonetE AA ocd cHEC CH OnGO abo onUOn GMO roo Obed aban bod 
Std teleadieacrcierrieniiiecer COB gal dics ieiiaciets cele ai Ul ieee eee eon ener ene 

Stdaelronsgalvdsretsceiteart CAltealv.diy-rticrretinicr 
Std. C. I. for flanged fittings and Std. Mall. Iron 

Stdaelronsmcalv.dbrenienciereret Forged Steel or C. I. galvd. for screwed fittings 
Copperisanitineeee ene (Cnn Ber che AnCon ROR OOML CObT GON GU Codd oooh cob or onbo000 ono 
Sick ler, GAN coonc0000 © ©g0000d0050D00000000000000 Std. Mali. Iron, galvd. 
Stdaelron sealy denen Gh Evgalvdyincaansens Std. Mall. Iron, galvd. 

Fire and Deck Wash System 

Sb, Lap Welded Iron, Forged Steel, galvd....... Std. C. I. galvd 
galy 

Copper) meee erciere sree Gos igalv diese eitacnieiee, MOT Ce OO OT eis c ener eee 
Sib Lap Welded Iron, Forged Steel, galvd....... Std. C. I. galvd 

galv 

Sel irr, EAN sooocco08 © ©ad00000000000200000000000 Std. Mall. Iron, galvd. 
Stdelrontcalvidimrerreereiered (Cy a or Forged Steel, Std. C. I. galvd. 

galv 

Sich ikon, Gelhialososccao0e (C, ‘ or Forged Steel, Std. C. I. galvd. 
galvd. 

(CONS? Goooossnpoou000NON Gamliealvd tiie acrerscctepetyvolen ma reer ereeeretreirereaeletelenscrreteiettsts 
Stdaelronsmcalv. demerit C. I. or Forged Steel, Std. C. I. galvd 

galv 
Sick, ikea, caltlocooconc00 ocopoca0s000d09eD000000000 Std. Mall. Iron galvd. 

Fresh Water System 

Sil, Mra, Calls ococ00000 C. TenOs Forged Steel, Std. C. I. galvd. 
galvd. 

Std. Iron, galvd.......... Ging GaKiGlooo vb 0000000000 Std. C. I. galvd. for flanged fittings; Std. Mall. 
Iron galvd. for screwed fittings ~ 

Stdyelronhegaly.derrreriretste GSLs calv.d'rcrrsieecretestesieks Std. C. I. galvd. for flanged fittings; Std. Mall. 
Iron galvd. for screwed fittings 

Stdaelronscalv.demeneerietier C. I. or Forged Steel, Std. C. I. galvd. 
galvd. 

Drinking Water System 

(Same as fresh water system) 

COpperdycctersiocreverlecelpreleisnvahe ieveleteterel afeteystevste(ohetaretshen teksty Special unions 

Plumbing 

Std Trontigalv. deat, Goshen evcoreisienieisiote neuter Std. C. I: galvd. 

StdaLronyarealv.diycreperocens, 0 eversvs terevaniete ater sterecererseteboeters Std. C. I. galvd. for flanged fittings; Std. Mall. 
Iron galvd. tor screwed fittings 

Std ‘Steels egal-vdisie..ssvs vores). oiciorerensserats leverentrieterciateretepereieye Std. C. I. galvd. 

Stdi-; Steels (walvydsppad cou Ha Pitensisreesetelsrosisstversioereeereteve Std. Mall. Iron galvd. 

SOS GEIR COMO AD ooocooansngG0000000000060 To match pipes 3 
Benedict nickel 

BIC, MOG MEUEKGLoooode  0000000000000000000000000 ue match pipes 
Sil, ivr, gelhxalocooocc0e (CY 1G ealhgtbonsons0b000006 Std. GC. I. galvd. 
WeadwAdaathickemeveriereeieiete (QB TThiehesganscooboon00  ‘BoooodbodopobobDanon SoD DO00D00b0000 

Filling, Air and Sounding Pipes 

Shick, 1brOm, ' GAIA, oo co 0000 Cis igalw di qe tspsseieree pre Std. C. I. galvd. for flanged fittings; Std. Mall. 
Jron galvd, for screwed fittings 

Stdaelronymcalv.deremrrererrere Cis, (galvdi cee ene td. C. I. return bends above deck; Std. Mall. 
Iron galvd. generally 

Std, Troms... wal vids vereicterscaras Ghar ststore ra leave at oyartetiae tare Oe oo eee nn See eye 
Sieh Ibs, KARKEIG oo cQ0000% 0900000000080000000000000 Std. Mall. Iron, galvd 

Machinery Water Service 

Brasswlinbss Sieatyertersisirye (Gaplemcalvdeennrr incr nos Std. Brass 
Brass! EPs Sy rasivsenswistaniL keciinmontc cre eee ne LEn Std. Brass 

Std. Iron, gale s008s8en0e C. J. or Forged Steel, gelvd: Std. C. I. galvd. 
BIAS Io 125 Sacco ol, DuYe evellers ave navies eel ec a Std. Brass 
Coppers Brazing Metal z.cncnstet ee enna OGG nee 
Brass I. Bi S* seth ; Std. Brass 
Brassm le lom One Std. Brass 
Ise Ws IR, Soc Std. Brass 
Std. Iron, galvd. Std? @s DT. galvd: 
Sieh rer, GANGlooo0000000 an00000000000000000000000 Std. Mall. Iron galvd. 
Copper. cise a svsroeiscerse eee ees SHS ee oe ene Brass unions 

Lubricating Oil System 

SVD Steeles selureteriete Forged Steel............. Sal, ©, io 
legGEE) dh 184 Slooceoodd000c (Brass flange unions)..... Std. Brass 
Gopperhitsieist aceon Brazing Metal! Ai Nlevacteen paella lee sisi Toceveleveueie clainra acteborevaeiseere 
Swi DS Steeleye ree we Cee ee eee Suck, Cy Ul, 
SIADNSteele Santee eee Chol Sade sens aoeraeentedoets Std. C. I, for flanged fittings; Std. Mall. Iron for 

screwed fittings 
33: EDA eC OMOEA GOO CHU ASOT OCdOG, | bo Gda DDO DOO Oud pou DoUsOb Odes en Gone 
Ci) REO CTIA OE EMAAR DOMCAaGOOo CA boa! bods poopobodaoO sooMaGbo boc oho goes 

Oil Fuel System 
StdiiSteelaseeeyeverneyae Forged Steel or C, I...... Std. C. I. for flanged fittings; Std. Mall. Iron for 

screwed fittings 
X Hvy. Lap Welded Steel. (X Hvy. C.I. flange unions) X Hvy. T. for flanged fittings; X Hvy. Mall. 

Iron fer screwed fittings 
Samepfashpipin caer Forged ‘Steeliion!| ©. vlayerrevayuy etcetera eee eae ees 
Copper! Pa neee anne eiars layevabys? MIGEILD odba000000%, C0D00000000000000'00000000000000000 

StdGaSteelMeetreayaaerecrre Forged Steel or C. I...... Std. C. I. for flanged fittings; Std. Mall. Iron for 
screwed fittings 

CC en ei ei i a ii in ie iene y 
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(97) 

(98) 
(99) 

(100) 
(101) 

(102) 
(103) 
(104) 

(105) 

(196) 

(107) 

(108) 

(109) 

(110) 

(111) 

(112) 

(113) 
(114) 

(115) 
(116) 
(117) 
(118) 

(119) 
(120) 
(121) 

22) 
23) 

(124) 

(125) 

Service 

CACAO DIN. 000000090 000006000000 

illingapipesmmerecereieiecr nics 
IDEAS SNA Go 090000000000 
Overboard discharge pipes.... 
Expansion bends............. 

Pump discharge to ice machine....... 
Circulating water piping...... 
Ammonia piping and dbl. pipe con- 

denser 
Carbonic acid piping and dbl. 
condenser 

Ammonia or carbonic acid coils in brine 
coolers 

Brine piping coils or grids........... 

pipe 

Brine piping feed and return pipes.... 

Coils in carbonic acid shell type of con- 
denser or cooler 

Some WERE COIS. 0gc000see000ub00000 

Starting and injection air piping for 
oil engines 

Air piping generally-w:.23........... 

Diesel engine relief piping. ... 
Oil engine exhaust piping... 

Piping to ash ejector..... 
Ash wetting piping...... 
Engine indicator piping.. 
Feed pump gage piping. . 

Gage piping generally................ 
Turbine drain piping...... 9 
Drain piping generally. 
Hydraulic telemotor--piping......... 
Woicenttubin gicin enceiee insole oie 
Fire extinguishing systems other than 

steam or water ie 
DIGEST CaAGketiGooosac00000000000000 

(CASE IBRANS a0 000 

MARINE. 

Pipes Flanges — 

Cop periscicterterretervetlacreverte 
133209 Mo IBS Sos oo000000000 

Cargo Oil System 
Sick Sys be casodosnookbao “Caw! Gonoodagnocpeocun 
Steel to suit pressure..... C. I. or Ferrosteel.... 
Stal SEboooo00 (Cy Ihog soup dbo nebo ¢ 
Steel to suit pressure..... CC. I. or Ferrosteel.... 

Refrigerating System 
C. 1. galvd. Std. Tron, galvd. 

Stdielrontwcalydrenrirerteiioe 
X Hw Lap Welded Iron, Forged Steel ‘special, 

galvd. 
X Hvy. Lap Welded Iron, CG. I. galvd........... 

galvd. 
X Hvy. Lap Welded Iron 

Std. Lap Welded Iron, 
galvd. 

X Hvy. Lap Welded Iron, 
glvd 

Copper 

X Hvy. Lap Welded Iron, 
galyd, 

Cee eee 

Oablagoalvideserieirciie 

Cee ee a en) 

Miscellaneous 
S. 1D, SMielloodovocccc00a0 loreal MSs oc oo ov00 

Std. Lap Welded Steel... ... 
BAGS I IR Sooccoca00000 
Copper 
Copper ..... ee Brazing Metal.. ropa ata 

Forged Steel or C. Tie 
Forged Steel, galvd.. 

Std. Steel..... 
Std. Iron, galvd 
Std. Iron, Wich 0000 
IBMAGS MW 1 Soocadc00e 
Brass, I: PR? Ss to suit 

pressure 
Steel to suit pressure...... 
(CONSE Gooacoo0cc 
Stdaplronsecalvderrercrteen 
Copper 
Specialmbrassaneerren 
Sil, Steal gallo ocsdadoo 

Brazing Metal. ; Sono 
. on 

C, Me ealvd.. 

Special Steel Tubing, galyd. ... 
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Fittings 

Brass unions 
Std. Brass 

Std) €. I. 
C. L. to suit pressure 
Sixel, Cy Ia 
Ce i Se ey 

Std. C. I. galvd. 
Std. C. I. galvd. 
Mall. Cast Steel return bends; Semi-steel flanged 

fittings: Mall. Iron screwed fittings special 
Semi-steel flanged fittings; Mall. Iron screwed fit- 

tings special 
Special couplings 

Special couplings 

Std. C. I. galvd. 

Special couplings 

Std. C. I. galvd. 

Cast Steel 

C. JT. to suit pressure 
Brass 
Brass unions 

Sich Co Ib 
X Hvy. C. I. galvd. 
Std. €. 1. galvd. 
Brass 
Brass to suit pressure 

C. I. or Mall. Iron to suit pressure 

Mall. Iron, galvd. 
Special ccuplings 

Cc. T. galvd. special i some sizes 

Special couplings } 

(Phctograph copyright by N. G. Moser, N. Y. 

Former German Battleship Ostfriesland Recently Used by the United States Navy and War Departments as a Target for 
Bombing Tests Off the Virginia Capes 
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Electric Motors for Merchant Ship Auxiliaries 
By Walter E. Thau and William H. Easton* 

It would undoubtedly surprise a marine engineer to enter a modern American 
hotel and discover that the elevators, ventilating fans, vacuum cleaners and other 
machines scattered through the building were driven by steam engines and that steam 
pipes ran along the corridors and passed through the rooms. Yet this is the system 
that is in use on practically every American merchant ship today, and this in spite of the 
fact that the desirability and reliability of the electric motor have become so wel! esiab- 
lished that there is now no reason why steam engines should continue to be used on 
-shipboard in ways that no one would think cf using them on land. 

HERE are many reasons why the electric motor should 
take the place of the steam engine for driving winches, 

windlasses, capstans, steering gear, pumps, blowers and 
other auxiliary ship machinery. ‘The motor is more efficient 
than the steam engine, more compact, more readily applied 

in the pipes and regardless of whether the engines are being 
operated or not. But with motor drive, power is trans- 
mitted by cables and wires that are easily laid, occupy no 
valuable space, are unaffected by cold weather and when 
properly installed cannot be injured in ordinary service. 

BY « 

to a given machine and more easily controlled. It is sup- 
plied in types with so wide a variety of speed and power 
characteristics that exactly the right type can be obtained 
for driving any given machine. All of its parts that need 
attention are light, easily accessible and readily repaired or 
replaced at sea. It can be provided with automatic devices 
that prevent injury to the machinery because of improper 
operation. It is safe, clean and quiet in operation. 
When steam driven winches are used, thousands of feet 

of steam and exhaust pipes must run through the ship. 
These pipes are expensive to install, are usually in the way 
and frequently cause undesirably high temperatures in holds 
or living quarters; also exposed portions are liable to freeze 
up in cold weather. Furthermore, the loss due to condensa- 
tion and leakage is very large and occurs whenever steam is 

*Westinghouse Electric and Manufacturing Company. 
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Electric Winches on the Motorship William Penn 

The losses, in transmission are small and absolutely cease 
when the motor stops running. 

GENERAL REQUIREMENTS OF Morors ON BOARD SHIP 

But the chief reason why motor driven auxiliaries will 
eventually be used on all ships is that they will in time 
greatly expedite the handling of the cargo and thus cut 
down the idle time in port. It is freely conceded that in 
the present early stages of development the motor driven 
winch is not greatly superior to the steam driven winch in 
this respect. But the steam winch is at the end of its de- 
velopment, while the motor driven winch is just at the begin- 
ning; and unless the history of electricity on shipboard is 
vastly different from that of its application in every other 
field, it will eventually revolutionize our methods of cargo 
handling and will introduce economies now undreamed of. 
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It is, however, impossible to get satisfactory results from 
a motor on shipboard unless it is specially designed to with- 
stand the peculiar conditions encountered at sea and 
properly selected to do the particular work it is to be called 
upon to do. Much trouble has resulted from the attempt 
to use ordinary land motors on ships and only by careful 
study and experience have engineers been able to produce 
motors that are thoroughly reliable for sea service. 

All electrical apparatus on shipboard must be sufficiently 
rugged to withstand the rough handling it is bound to re- 

Motor-Driven Winch on the U. S. S. Tennessee 

ceive. All insulation must be impregnated with water-proof- 
ing compounds to prevent injury from salt and moisture, 
and all light metal parts ordinarily made of steel, such as 
springs or bolts, must be either made of a non-corroding 
metal or be protected by a suitable finish. ‘The bearings of 
motors, generators and other rotating machines must be 
designed to operate when tilted at a large angle by the roll 
of the ship. Everything mounted on the deck must be 
capable of withstanding total submergence for short periods 
and special care must be taken with deck motors to prevent 
leakage around the ‘shafts. 
Resistors for deck motors present a special problem be- 

cause they heat under load. The usual practice is to enclose 
them in water-proof boxes with watertight doors, which 
are removed when the motor is in use; arnal these doors are 
sometimes electrically interlocked with the motor control 
circuits so that unless they are removed the motor cannot 
be started. In some applications, however, the resistor boxes 
have been designed with sufficient radiating capacity to per- 
mit operation without ventilation. 

Direct CURRENT VeERSUS ALTERNATING CURRENT 

Although direct current is being used almost exclusively 
for ship auxiliaries, alternating current has also found some 
application, so that it is desirable to consider the relative 
merits of the two systems. 

In Favor of Direct Current: 

Generating system simpler and more familiar to the average 
marine engineer. 

Speed of direct current motors is high on light loads and 
low on heavy loads, whereas the speed of alternating current 
motors is about the same for all loads. In consequence, direct 
current provides “livelier” operation. 

Loads when being lowered can be effectively controlled by 
“dynamic” braking when direct current is used, whereas a foot 
brake is needed with alterating current. 

In Favor of Alternating Current: 
Alternating current motors are somewhat simpler and more 

rugged. 
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i They are ideal for constant speed applications, such as pump 
Tives. 

The squirrel cage alternating current motor is sparkless in 
operation. 

All things being considered, therefore, direct current is 
preferable for ship auxiliaries, though alternating current 
may be used for special services, such as on tankers, where 
the absence of sparking may be desirable. The chief reason 
why alternating current is used so generally on land is that 
it can be economically transmitted over long distances, but 
this advantage does not apply to ship auxiliary service. 

It is well to mention in this connection that alternating 
current is used in the steam-electric system of propelling 
battleships, because of the ease with which large amounts 
of power can be transmitted by alternating current at high 
voltages and because of the inherent suitability of the alter- 
nating current generator for high speed turbine drive. But 
the auxiliary system of a ship is in all cases entirely separate 
from her propelling system, and standard United States 
Navy practice is to use direct current for the former, even 
on ships propelled by alternating current. 

DEcK WINCHES 

The motor that is best adapted to the requirements of 
the deck winch is a compound wound, direct current ma- 
chine, with just enough shunt field to keep the no-load speed 
within safe limits. This motor develops high torque in 
starting, operates at slow speed with heavy loads and at 
high speed with light loads, and can be gorteatltea! by 
dynamic braking when lowering a load. 

Dynamic Braking—Inasmuch as “dynamic braking” is 
not a generally familiar term, a short description of this — 
process may be of interest. It is well known that the same 
direct current machine can be used either as a motor or a 
generator, depending upon circumstances. If electric power 
is supplied to it, its armature will rotate and deliver me- 

Warping Winch Operated by an Alternating-Current Motor. 

The Motor Is Enclosed in the Watertight Box. 

Operated, the Screw Plugs Are Removed to 

Provide Ventilation 

When 

chanical power and the machine becomes a motor. If, on 
the other hand, the armature is turned by means of me- 
chanical power while the fields are excited, the machine 
delivers power and becomes a generator. 

Consequently, when the load of a motor driven winch 
is allowed to descend, it turns the motor armature; and if 
proper connections are made, the motor becomes a generator 

and delivers current back into the power line or to a re- 
sistance load. Now, the speed with which a given weight 
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can turn the armature of a generator depends upon the 
amount of current permitted to flow—the greater the flow 
of current, the greater the magnetic drag on the armature 
and the lower the speed. Hence, by controlling this current 
by means of the controller used to control the speed of the 
motor, the speed of the armature (and therefore the speed 
of the lowering of the load) can be controlled with extreme 
nicety. The advantages of this process are (1) the ease of 
control of the lowering speed and (2) the elimination of 
the foot brake, with its wear and maintenance expense. In 
some cases there is actual economy in the method because 
of the current returned to the line, but this need not be con- 
sidered on ship installations. | 

' Dynamic braking cannot be used to bring a load to a full 
stop and hold it suspended, because it is essentially a method 
of speed control and is operative only when the load is in 
motion; but in connection with it an electric brake is used 
which is automatically applied when the current is cut off, 
and is released when the current is turned on. Dynamic 
braking is in general and highly successful use in many 
services, ranging from ‘the control of electric railroad trains 
to the handling of ladles filled with molten metal in steel 
mills, and its reliability is beyond question. 

The controller generally used in connection with motor 
driven winches is of the ordinary drum type arranged for 

~ reversing and for dynamic braking. A knife switch should 
be provided in the case so that the controller can be discon- 
nected for inspection or repairs without opening the main 
switch and stopping all of the other winches. The overload 
and no-voltage protective devices for the motor should also 
be located in the controller case, so as to make the entire 
installation self-contained. If the gypsy head method of 
hoisting is to be used (in which the gypsy head revolves 
slowly in one direction and the operator hoists, lowers and 
controls the speed of the load by tightening or loosening 
the rope coiled several times around the head) it is advisable 
to make provision for an especially slow speed. 

Where alternating current is used, the winch motor should 
be of the wound motor type with a drum type controller and 
a foot brake. 

The ordinary deck winch requires a motor of from 15 to 
30 horsepower, but as larger motors can be readily used 
and the speed of handling the cargo thereby increased, the 
tendency is in that direction. This is an instance of the 
manner in which the use of electricity improves operation. 

CAPSTAN 

The electrical equipment for a capstan is in general simi- 
lar to that of a winch. The controller should be of the 
reversing type and should provide dynamic braking points 
for use in passing out a line under strain. If the capstan 
is of the overhauling type, an electric brake is needed. 

A so-called “jamming” resistance is sometimes used in 
connection with the control of capstan motors. The p.rpose 
of this resistance is to permit the motor to maintain its pull 
even though it is overloaded by the strain on the hawser 
and the overload protective device has operated. When the 
jamming resistance is omitted the motor will be completely 
disconnected from the line under the above circumstances 
and will relax its pull until the controller is moved to the 
off position and electrical connection re-established. The 
jamming resistance, however, permits a little current to flow, 
thus retaining some tension on the hawser at all times. 

As the electrical equipment of a capstan is usually 
mounted below deck, complete water-proofing is not essen- 
tial. The capacity of a motor for the average capstan is 
from 25 to 35 horsepower. 

ANCHOR WINDLASS 

The electrical requirements of anchor windlasses are the 
Same as those of capstans. As the equipment is usually 
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mounted on the deck, it must be perfectly water-proof. 
Windlass motors range from 30 to 70 horsepower. 

STEERING GEAR 

Electric motors are used to operate several different types 
of steering gear. 

Mechanical Screw Gear—In this type the motor is geared 
to a screw shaft which engages right and left nuts which 
slide on bars connected to the tiller arm. Starting the 
motor in one direction turns the rudder, say, to the left, 

Anchor Windlass Driven by a Direct-Current Motor of 
Waterproof Construction 

and reversing the motor turns the rudder in the opposite 
direction. 

This service imposes very severe loads on the motor, as 
there is no special compensation for the rudder resistance 
in the hard-over positions. The motor must therefore be 
especially strong and rugged, have ample overload capacity 
and be suitable for frequent reversals. Ordinarily overload 
protection is undesirable, for the motor must still be opera- 
tive even under unusual conditions of overload, as when 
the rudder fouls with an obstruction or is turned to its 
extreme limit in either direction and is exposed to unbalanced 
water pressure. Consequently, the automatic overload de- 
vices must operate only under abnormal loads and must then 
connect the motor across the line through a jamming re- 
sistance (or if the motor is overhauled, set an electric 
brake) so that it will hold its grip on the rudder and auto- 
matically return to its proper functioning condition on the 
removal of the overhead. For small motors the ordinary 
rheostatic method of control is satisfactory, but for large 
ones the Ward-Leonard system is preferable. 

The controller for the steering gear motor must be of the 
automatic type; that is, the actual motor connections are 
made by magnetic switches located near the motor, while 
the operation of these switches is controlled by a small 
master switch (which can be operated by a wheel or in any 
other desired manner) in the hands of the helmsman. Master 
switches can be located at any desired number of stations. 
Either a follow-up or an indicator system can be used to 
determine the actual setting of the rudder, though the latter 
seems to be gaining in popularity. 

Limit switches must be employed which stop the motor 
at the extreme limit of the rudder in either direction, but 
permit operation in the opposite direction. 

Differential Gear—In this system the motor turns a worm 
shaft and the worms move cranks which are connected 
to each arm of a double armed tiller, the proportions being 
so selected that the cranks turn through an angle of 180 
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Motors Operating Hydraulic Steering Gear Mechanism 

degrees while the tiller arms turn 70 degrees for the hard- 
over position, The service is similar to the screw gear, 
except that the loads on the motor are less severe. 

Hydraulic Gear—The hydraulic steering gear has met 
with great favor in the Navy and is being used more exten- 
sively in the merchant marine. The rudder itself is turned 
by means of two double acting ram cylinders supplied with 
oil at high pressure from a continuously operated motor 
driven pump, the flow of the oil to the cylinders being con- 
trolled by a “tilting box” operated by a small pilot motor. 
The operation is as follows: 

When the helmsman wishes to turn the rudder he moves 
a master controller in the desired direction. ‘This starts the 
pilot motor, which moves the tilting box so as to admit the 
oil from the pump into the proper ends of the ram cylinders. 
The pistons then move, turning the rudder in the. desired 
direction, and will continue to move as long as the pilot 
motor is in operation. An indicator in front of the helmsman 
shows the motion of the rudder, and when it has turned to 
the proper angle the helmsman moves his controller to the 
off position, which stops the pilot motor and also the rudder. 

From the standpoint of motor drive, this application is 
very simple. The pump motor operates continuously in one 
direction at constant speed and can be either a shunt wound 
direct current motor or a squirrel cage alternating current 
motor. The small pilot motor must be suitable for con- 
stant reversals. 

Motor Driven Ventilating Fan 

‘ 

Motor Driven Pump 

Limit switches must be used to stop the pilot motor when 
the rudder reaches the limit of its travel. 

The drives of pumps, ventilating fans, refrigerating ma- 
chines and other auxiliary machinery on a ship do not differ 
materially from similar applications on land and standard 
motors and controllers (with special marine protection) are 
used for these applications. 

The capacity of the auxiliary generating equipment for 
a ship depends upon the amount of power she will need 
when loading or unloading in port, as her sea load will be 
from 35 to 50 percent of this amount, and her load when 
entering port will be from 60 to 75 percent. 

It would, of course, be possible to install a single genera- 
tor to take care of this entire load, but actually it must be 
split up among at least two, and preferably three, duplicate 
units, while good practice calls for at least one additional 
spare unit. ‘The reasons for this sub-division are: (1) the 
safety and the efficiency of the ship would be endangered, 
if additional spare units were not available for instant use 
in case of the failure of a unit; and (2) the most economical 
operation can be obtained by proportioning the number of 
generating units to the load requirements, thus loading the 
units in operation at or near their full capacity. All of the 
units should be exactly alike to simplify maintenance and 
the supply of spare parts. 

Generators—Standard generators, of either the direct cur- 
rent or alternating current type, can be used in this service, 
provided they are protected against moisture and have bear- 
ings that can be tilted at an angle. As the transmission 
distances are short, no compensation for line drop is neces- 
sary and direct current machines can be flat compounded. 
The generators must be arranged for parallel operation and 
should be selected with liberal overload capacities. 

Prime Movers—On steamships reciprocating engines have 
so far been generally employed for driving the generators, 
but turbines are now being preferred because of their lighter 
weight, smaller dimensions, quieter and cleaner operation 
and higher operating efficiency. 

On motorships oil engines are preferable; and since the 
operation of alternating current generators in parallel by 
means of oil engines under the conditions encountered on 
board ships is not entirely satisfactory, only the direct cur- 
rent system should’ be employed. 

Switchboards—The switching equipment for a_ ship’s 
power plant does not differ materially from that used on 
land. It is believed, however, that it is especially good 
practice to use safety enclosed switches, dead-front switch- 
boards, safety panels and other protected devices, which pre- 
vent accidental contact with live parts. 



Problem of the Hull and Its Screw Propeller 
Formulas for the Design of the Propeller—Determination 
of the Design Point — Ratio 

By Rear-Admiral C. W. 

HE data supplied the designer in order to determine 
upon the proper propeller to meet any given set of con- 
ditions usually come in one of three forms: 

1. Required speed, effective horsepower for this speed, 
and revolutions of propeller desired at this speed. 

2. Effective horsepower curve for the ship, designed 
power of the engines and revolutions of the propeller at this 
power. 

3. Designed power of the engines and revolutions of the 
propeller, desired speed of vessel. 

With each of these are supplied the hull characteristics of 
the vessel, together with distance between center of propeller 
hub and skin of ship or between center of hub and limiting 
dimensions of the propeller well. 
When data of form 1 are given the problem consists in 

determining not only the characteristics of the propeller but 
also the engine power necessary to drive the vessel at the 
required speed. 

When data of form 2 are given, in addition to the char- 
acteristics of the propeller, the maximum speed of vessel 
which can be obtained with the designed power of the en- 
gines is also determined. 

Finally, with form 3 data, the propeller designer is in the 
hands of the naval architect. So far as the designer of the 
propeller is concerned, the ship may or may not make the 
desired speed with the designed power at the designed con- 
dition of load. He can only feel confident that she will make 
it at some load condition. To call on him for a guaranteed 
performance is, to say the least, an absurdity and to blame 
him for failure is to carry injustice to the extreme. 

In selecting the point upon which to base the design Fig. 8 
is used and the preliminary point or points taken will depend 
upon the type of vessel and the derived basic slip of the 
vessel. The point or points taken should be at sufficient 
height above the cavitation curve for the basic slip and the 
value of K as to insure that for any probable increase in 
resistance of the hull, due to deep loading, foul bottom or 
ordinary heavy weather conditions, the value of v ~ V will 
not be reduced to such an extent as to lower the performance 
point below the curve of cavitation. 

Ratio oF PircH To DIAMETER 

The limitation for this ratio is not definitely known but 
for safety it is recommended that a lower value of about .75 
be taken as a limit, although conditions may arise where it 
will be found necessary to go even lower than this value. 
The curve E, Fig. 8 (see May issue), need not be adhered to 
rigidly as the upper limit of design but this limit and the 

e.h 
maximum limit of used for the adopted point of 

18; Jal, 12, 
design should be regulated by the values of P — D and of 
P. A. + D. A. which are obtained in the calculation. It is 
undesirable to use a basic value of P. A. ~ D. A. of less than 
approximately .23 on account of the bluntness of blade sec- 
tions which result with the smaller values. 

FORMULAS FOR DESIGN 

FORM I: DATA AS PER I 

(1) vw (required speed)...... v Uv U (Const.) 

*Paper read before the Society of Naval Architects and Marine Engineers, 
New York, November, 1920. 
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of Pitch to Diameter 

Dyson, U. S. N. 

(2) n X e.h. p. (required ef- 
fective horsepower) .... n are eh pp wxXe.hi pn I ‘ 

£3. n suk of propellers). : n eG i oer (ease 
(4) e. Dp. (on 1 propeller)... e. ire p- e. kh. p. 210 785 ist. ee eh Be it eS ie I enhsp (Const.) 

ractions used) ........ Wal. 1 Val. 2 Val. 3 Jari 
(6) “for COE fraction 3 (Variable) 

z or values of (5) )..... 1 2 3 (Variabl 
(7) 18. P. = (4) = ©). 1 2 3 (varicbls> 
(8) V =v  (Mooosngnco 1 2 3 (Variable) 
(9) S Ghasic slip irom Fl hull 

characteristics . c S) S S é 
(10) D (proposed diameter) .. D D B feonsiand) 
(11) E..T.p X (PLA. = Dz A.) 1 2 (Variable) 
E. T.p X (PA. J (2.88 X E.H.P.) = (D? XP) for 3- pected propellers. 

= 1Dy, JN =o 1D) a (2.491 * E. H. Pp) > (D? s _V) for 4-bladed propellers. 
: | (3.84 XE. WP) = 2x V 2 CB) BA, = Din. ess (D ) for 2-bladed propellers. 

Bigs) ih aierotverchite ese 1 2 3 (Variable) 
(12) = projected area ratio if th le s = : 69) USO ES RSS i e propeller is 3-bladed = basic. 

(oul Booiected area 
ratio for 4 blades)..... 1 0 2 4 

(14) 2/3 (P. A. = D. A) = 2 Wesabe) 
CoN. Erol cred area 
ratio for 2 blades)..... 1 2 Were 

(15) P. C. (propulsive coeffici- 3 Warieble) 
a for (12), “(13)” or 

)) wooonoonososo6ud 1 2 5} Variab 
@6) LHP. = BHP. we. 

ae (Cy SS WAG 1G Il, 156 1 2 3 (Variable) 
(i) Ss ish 12, SS G2 SX I H. 

YP. = ‘basic shaft horse- 
power SOLE an fore 1 2 3 (Variable) 

(18) Zp = Power factor for 
e. h. p. 

--— G3, )ooooa0 1 2 3 (Variable) 
13, Jal, 

(19) K = Power augment 
GRige vA) oasterclersiseveys os K K K (Constant) 

(AO) If, Ist, IPai oe So Tal 2 SS 
(I. H. P. + 10Zp or S. 
Jal, 12, “6 WO) Se IK 
= 3% O8 POWEPoocc0cc 1 2 3 (Variable) 

(Zi) SS —Eeipsspeedi tor 
(Gl) Maat dnedos Doo oee 1 2 3 (Variable) 

(22) 1— $= 1— (9)...... (1 — S) (1— S$) (1—S) (Constant) 
(23) 1P = GAD) Xx IY Se Wils3)) 

- CoS X& GM—S)) 
= Ritch@ecncccikrr rere: 2 3 (Variable) 

(24) Z5 = Speed factor for 

— Ine, 7, Cease i. 1 2 3 (Variable) 
Ve 

()s =] W@W & i, leh Pa X& 
1045) = I, isl 1) SS 
G-x*« SL led 5K 
Zs) 2] kL = pa 
apparent) slip) suse eee eee 1 2 3 (Variable) 

(26) Ra = (v XK 101.33) = 
CP S< Gl = 9) ) = Site b re 
mated revolutions ..... 1 2 3 (Variable) 

Should the revolutions obtained be less than those desired 
and a good ratio of P — D exist, the revolutions may be in- 
creased in two ways, both of which produce a reduction in 
efficiency. 

(a) Retain original diameter and increase values of 

Y= WV 
(b) Reduce the diameter and retain the original values 

of v — JV. 
By the (a) process the projected area ratio will be increased 

and the values of P ~ D and of s will be reduced but the 
safety distance above cavitation will increase. 

By the (b) process the values of the projected area ratios 
will be increased, P — D will remain constant and s will 

be increased while the safety remains as originally. 
(c) A third method may also be used; that is, the rise 

above the original point may be made by keeping the effective 
thrust constant. This will maintain constant projected area 
ratios, reduced efficiency, decrease in s and increase in revo- 
lutions but the reduction in efficiency will not be so great 
as In (a). 

Should the revolutions obtained be higher than those de- 
sired follow the opposite course to (a), (b) or (c) and the 
effects will be opposite. Care must be taken to preserve suffi- 
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cient safety clearance above the cavitation curve and to do 
v 

this it may be necessary to hold the — constant and use a 
V 

@ IN, fO 
lower value of 

1B, 1G, 1, 

FORM 2: DATA AS PER 2 

(1) wv (covering zange of expected speed). 1 2 3 (Variable) 
(2) n X e. h. p. (total effective H. P. 

te? GY) coooposn00000bg90006000500 1 3 (Variable) 
(3) » = number of propellers.......... n n n (Constant) 
(4. c. kh. p. = effective H. P. on one 

MROTANE? o000000000000000000000000 2 3. (Variable} 

Proceed as in form 1. Should the revolutions for the de- 
signed power be greater or less than those desired, proceed 
as in (a), (b) or (c¢). 

The expected speed will be that corresponding to the de- 
signed power and revolutions as determined by the calcu- 
lations. 

FORM 3: DATA AS PER 3 

(1) » S. H. P.a (designed 
shaft horsepower) ..... x» S.H. P.e nS. H.P.a nS. H.P.a (Const:) 

(2) n I. H. P. (designed I. 
BL, 1%) S mm Sb WsG 1d 
a, LY socagdo000g00 600 ni,H. Pa wt. WH. Pia nI.H.P.a (Const.) 

(3) » (number of propellers). 1 n n (Const.) 

(2) Ik, 18, IP Cio) isl 4 Ga 
one propeller) ......... JI. H.P.a if, Jal, IP I, H. P.a (Const.) 

(5) uv (expected speed).....- ut v v (Const.) 

(6) e. h. p. + E. H. P. (as- 
sumed load fractions).. 1 2 3 (Variable) 

(7) v + V = Speed fractions 
at assumed points on (6) 1 2 3 (Variable) 

(8) D (assumed diameter)... D D D (Constant) 

(9) § (basic slip for hull con- 
Chin)  scoocccgcdd0Kn0 AS} S§ S§ (Constant) 

10) V=Sv+=w=V)= 
OM) basic speed .........-- 1 1 1 (Variable) 

(11) K = Power augment.... K K K (Constant) 

(12) Zp = Power factor for 
e.h. p ee 

— (Cine, Dooocac 1 2 3 (Variable) 

1D, lal, 12% 
Qi) Th, Tl 1% SS Jb del, lea 

S10Zp = K = basic ‘ 

POWEL «12+. ses eeeeeeee 1 2 3 (Variable) 

(14) I a > GS Noosa 1 2 3 (Variable) 
( (2.88 X I. H. P.) + (D? X V+) for 3-bladed propellers. 

Tf, 7h, SS Glo) = (2.491 * I. H. P.) + (D? X V) for 4-bladed propellers. 

(3.84 <I. H. P.) = (D? X V) for 2-bladed propellers. 

(15) P. ate D. A. re Bios 
t area ratio for 

(a4) IK, Da0090000000 1 (Variable) 1 2 3 

15) = Projected area ratio of the propeller if 3-bladed = Basic. 
( 

16) 4/3 (P. A. + D. A.) i 

ip 3 tp A. ~D.A.) = Total prejected area ratio for 2-bladed. 

(18) P. C. = eT ENG ne 

oN et We me ‘ Cae 2 3 (Variable) 

(GQ) 19, 18h, IP, =] A, 1b 15 OX 
Pp. C. = Basic effective Leos 

horsepower ......---::- 1 2 3 (Variable) 

(20) newhwps — hs Ee PaX(e 
5 yc IB Lala Bo) & 

GEN UE ener 2 3 (Variable) 
(21) p: ic. = Fron) ave co- 

SE LD Ot a ee 3 (Variable) 
= Ii f 

CP TS) Retna settee 2 3 (Variable) 
(23) 1 — § = 1 — (@)...... (1 —S) (1—S) (1—S) (Constant) 

= V X 101.33) : 
ae ies aN (—S$)).1 2 3 - (Variable) 

(25) Zs = Speed factor fer 

ite Fig. 7, curve l...... 1 2 3 (Variable) 

V 
(26) s = orn (1. aL i or 

Ci, He Por 8. HP). 1 2 3 (Variable) 

a Rx a uA Bera 1 2 8 (Variable) 

If proper revolutions are not obtained, proceed as before. 

Attention should be called to one danger that is incurred 

where I. H. P., or S. H. P.q are used in obtaining the char- 

acteristics of a propeller. This danger is produced by an 

incorrect estimate of K. Should the K used be too small the 

propeller obtained will be too large while the efficiency 

promised will be greater than will be realized. The propeller 

will, however, be lifted higher in the safety zone than ex- 

pected. Should K be too large the opposite results occur. 

In many problems that arise the permissible diameter of 

propeller will be too small to reduce the revolutions under 
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standard conditions of design to so low a number as the 
problem requires. In such cases it becomes necessary to 
resort to what may be called a method of reduced diameter. 

PROPELLERS OF REDUCED DIAMETER 

There are two of these methods, as follows: 
1. Method by changing form of blades to fantail. 
2. Method by changing form of blades to broad tip. 

By the first method, the propeller, by using the actual ef- 
fective horsepower to be delivered or a modification of the 
propelling I. H. P.a or S. H. P.a is designed for a larger 
diameter and lower number of revolutions than specified. 
The tips are then cut off the blades and the original pro- 
jected areas retained by widening the blade tips beyond the 
centers of pressure by an amount of area equal to that cut off 
from the tips. This method produces higher pitches, con- 
siderably lower revolutions and slightly less efficiency than 
the standard method of design and must be used when the 
reduction in revolutions is considerable. 

By the second method the propeller is designed for a 
greater diameter than can be carried using a higher effective 
or engine power than required for the ship. The tips are 
then cut off the blades reducing them to the diameter allowed. 

This method maintains practically constant efficiency with 
the basic full diameter propeller with a higher pitch and 
lower revolutions than would be obtained by the regular 
method of design but the revolutions are not decreased to the 
same extent as by the first method of reduction. 

FORMULAS FOR REDUCED DIAMETER 

FORM I: FANTAIL 

(i) 2D = iDkamase MESIIG scocoscode D D D (Constant) 
(2) D; = Assumicd diameter > D. 1 Z 3. (Variable) 
(3) Di =D 1 2 3 (Variable) 
(4) (Dy 1 2 3. (Variable) 
(5) e.h. p. (effective horsepower on 

OD OPCW) Gooooso000090000 e.h.p. e.h.pf. e.h.p. (Constant) 

Now proceed as in preceding methods, using D,, until 
I. H. P.,! or S. H. P.a! have been obtained. The actual 

corrected power will then be 
D, 

IG al, ya (Gaara!) 3 IL lel ee DK 
D 

Use D, in obtaining the pitch and then proceeding to the 
apparent slip use the uncorrected value of I. H. P.q* or 
S. H. P.,!. Use this slip in obtaining the revolutions for the 
propeller with diameter D, then corrected revolutions equal 

D.\% 
Ra (corrected) = Ra’ X (By 

When the basis of design is engine power instead of effec- 
tive the power must be reduced as follows: 

D 
[eel Eean engine power x i=) 

Dd, 
FORM 2: BROAD TIP 

(1) D = Diameter possible .......... D D 1D (Constant) 
(2) D, = Assumed diameter > D..... 1 2 3 (Variable) 

(8) GD SIDE cascodooso0000d000000 1 2 3. (Variable) 

(C)) (Cok, 5 Ja) RYhs Gbocade00 MTA Roo 1 2 3. (Variable) 

®) @&in pn SG Ie f Goel ee 

Con 2 IDI) ocaccavdovce000000 1 2 3. (Variable) 

Use D, and e. h. p., in designing the full diameter pro- 

peller. Calling the speed of ship v, then by the regular 

method of design, using e. h. p., for v, the derived power for 

the full diameter propeller required for the speed v will be 

I. H. P.g, and the actual power required for the reduced 

diameter propeller will be 

il, Tk, Py = i, EL Pay X (Fe) 

The actual revolutions will be 
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ale 

Ry = Ra, (estimated revolutions, full diameter) < (B:)' 

Where the engine power forms the basis of the design this 
D.\? 

power should be multiplied by ) for the power to 

use in obtaining the full diameter screw. 
Such broad tip propellers have one peculiarity, so far as 

can be ascertained, and that is encountered when they are 
used on submarines having slips of the first order: 
When running on the surface the revolution correcter is 

D,\# ; 
(2: as given above. When running submerged and 

CONCLUSION 

The paper as submitted embraces the results of many years 
of study by the author so far as what may be considered 
orthodox forms of hulls with orthodox propeller conditions 
are concerned. The questions of small diameter propellers 
carried as deeply as possible in the cases of deep draft vessels, 
propellers for double enders, propellers for tunnel boats, etc., 
have not been touched. All of these various problems require 
special study to determine the particular values of K and of 
S to use in the designs of the propellers. 

The problems involved in so recording the results and con- 
clusions of years of study and experience in such a manner 
that all may readily make use of them have not been easy 
ones and even in the final results as submitted there are 
ranges of indefiniteness which the author, due to lack of 
reliable data, has no means of clearing up as they should 
be cleared up. 

Several of these regions of indefiniteness are the de- 
termination of the ranges of fineness of hulls covering the 
transition from hulls of type 2 to those of type 1 and from 
those of type 1 to those of type 3, also the shght range of 
speed fraction values at the curve B, Fig. 8, in which the 
apparent slips pass from slips of the first order to those of 
the second. 

Commander McEntee, with his hull models driven by 
model propellers, has provided a means by which some of the 
problems may be solved and by which, when propellers are 
designed in the safety zones, the true values of K may be 
obtained, but it is stated that this method of Commander 
McFEntee’s is of no use in the cavitation ranges although the 
author does not agree with this statement where dispersal of 
the thrust column occurs. 

PROBLEMS OF THE FUTURE 

For a complete solution and accurate representation of the 
phenomena that occur it is necessary to look to the future, 
trusting that it will bring with it a vast amount of per- 
formance data of ‘sufficient value that it can be used with 
confidence and the complete life history of the hull with its 
propeller plotted in such a manner as to provide an infallible 
guide to success in the solution of later problems regarding the 
propulsion of ships. 

It is hoped that the material which has been opened up for 
inspection will thoroughly impress the student with the fact 
that the hull with its propeller must be treated in conjunction 
in the solution of the problem of propulsion. To treat of the 
propeller without its accompanying hull is to lose time in the 
ultimate complete solution of the problem involved. The 
perfect solution of the “Problem of the Hull and its Screw 
Propeller” rests in the hands of the shipowners, naval archi- 
tects and marine engineers and without their hearty and in- 
telligent cooperation in the future the problem may never be 
entirely solved. 
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The Radio Compass on Ship Board 

HE method of radio direction finding, or radio fog sig- 
ale nals, which has been developed by the United States 

Lighthouse Service and the Bureau of Standards, is 
based on the peculiar properties of the so-called ‘coil aerial” 
when used for the reception of radio signals. This coil con- 
sists of about 10 turns of insulated copper wire upon a ro- 
tatable frame approximately four feet square. When the 
plane of the coil is parallel to the direction from which a 
radio signal emanates, the intensity of the signal received will 

be a maximum. As the coil 
is revolved, the intensity of 
the signal diminishes until 
a minimum is reached when 
the plane of the coil comes 
to a position at right angles 
to the line of direction from 
the signal. This minimum, 
which is well defined, may 
be determined with  suffi- 
cient accuracy’ for naviga- 
tional purposes, and is used 
in taking radio bearings. 

The coil aerial mounted 
upon a vertical spindle pro- 
vided with a pointer, and a 

graduated circle below the 
pointer for determining the 
position of the coil with re- 
spect to a known direction, 
constitutes what is known 
as the radio compass or 
radio direction finder. This 
apparatus, and the neces- 
sary radio receiving device, 
are installed on the vessel, 
preferably in a_ position 
easily accessible to the 
navigator. 

In the installations which 
bave been made on light- 
house tenders, the coil is_ 
mounted on the roof of the 
pilot house. The spindle 
extends through the roof 
and is provided with a» 
hand wheel for rotating the 
coil. The lower end of the | 
spindle terminates directly 
above the center of a stand- 
ard ship’s binnacle « and 
carries a pointer so ar- 
ranged that the position of 
the coil may be read direct- 
ly upon the compass card, 
thus giving the magnetic 
bearing of the radio signal 
station at a glance, when 
the minimum point is 
reached. 

After the radio direction 
finder has been installed. on 
the vessel, a careful calibra- 

tion is necessary to elimi- 
nate errors caused by dis- 
tortion of the radio signal 
by the vessel itself. Simul- 
taneous radio bearings and 
sight shots with an azimuth 
circle are taken on a con- Installation Radio Compass 
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venient radio signal station at intervals of approximately 
five degrees while the vessel is swung several times in a 
complete circle. The deviation of the radio bearing from the 
true bearing is thus obtained for all positions of the coil with 
respect to the ship’s axis. These corrections are then recorded 
on a circular frame of metal attached to the top of the 
binnacle and surrounding the magnetic compass, and applied 
to all subsequent readings of the radio direction finder. 

The ordinary telephone receivers, if used by the operator 
of the direction finder, by reason of their close proximity to 
the magnetic compass, would cause a deflection of the needle. 
This difficulty is overcome by installing a special receiver 
at some distance from the magnetic compass, and conducting 

Il Turns, 4 feet square 
8 Spacing 

10 V. 
D.C. 

== Ground 

Circuit for Radio Direction Finder 

the sound therefrom to the operator by means of rubber 
tubing. 

In order to obtain satisfactory results from radio compass 
navigation, it is essential that the compass be properly con- 
structed, installed and calibrated, and that only receivers and 
amplifiers of the special type required be used in connection 
therewith. Until commercial apparatus of this nature has 
been standardized and tested, care should be exercised to 
avoid the installation of compasses of improper design. The 
Bureau of Standards is now preparing a standard specifica- 
tion for this purpose. 

Precaution must be taken by the navigator in applying 
bearings taken at any considerable distance to ordinary navi- 
gation charts on the mercator projection, as the line of bear- 
ing on such a chart is not a straight line excepting in the 
meridian. © 

Foc SIGNAL STATIONS ESTABLISHED 

Three stations for sending radio fog signals are now in 
commission, Ambrose Channel Light Vessel, Fire Island 
Light Vessel and Sea Girt (N. J.) Light Station. These 
stations were selected so as to enable vessels approaching or 
leaving New York to locate themselves conveniently by cross 
bearings. The stations are identified by the characteristics 
of the signals, thus Ambrose Channel sends one dash, Fire 
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Island a group of two dashes, and Sea Girt a group of three 
dashes, with brief intervals between the groups. The par- 
ticular lighthouse on which a radio bearing is being taken 
in a fog is by this means just as definitely known as is the 
light on which a sight bearing is taken by the navigator of a 
ship identified by its order of flashes or color. ‘The radio 
fog signals will be repeated so long as fog or thick weather 
lasts, and perhaps will be sent at certain specified times in 
clear weather to permit testing of radio compasses. 

Future DEVELOPMENT 

After a reasonable service test of the present group of sta- 
tions in the vicinity of New York, the Lighthouse Service 
proposes, as means are available and needs are developed, to 

. install similar groups in the vicinity of important entrances 
on the Atlantic and Pacific coasts of the country and on the 
Great Lakes, as well as on some of the principal intermediate 
capes and light vessels. For the successful utilization of the 
system, it is of course indispensable that the more valuable 
vessels at least be equipped with radio compasses, and it is 
believed that the additional safeguards resulting from such 
equipment will bring this about, particularly in view of the 
growing familiarity with the value of radio apparatus to 
shipping. 

As a result of further investigation still in progress by the 
services mentioned and others, and of actual test and ex- 
perience, it is expected there will be improvements in this 
system, and further applications of radio signalling for the 
safeguarding of navigation. It is not probable, however, 
that as a result of anything now in sight, the extensive 
system of sound fog signals, such as sirens, whistles, horns 
and bells, can be dispensed with, as these are of great value 

to vessels and boats of every size and description, many of 
which are not likely to be equipped for receiving radio 
signals; and furthermore, these furnish warning signals, the 
use of which is not dependent on the operation of any in- 
strument other than the human ear. 

Gas Engine Driven Arc Welding Units 
for Intermittent and Heavy Duty 
WO new types of gas engine driven arc welding sets, 
one for medium or intermittent duty, the other for 
heavy duty, have been designed by the General Electric 

Company, Schenectady, N. Y. These units are specially 
adapted to marine and industrial plants where work to be 
done is located in out of the way places and is not sufficient 
to warrant the installation of permanent equipment. 

The medium duty equipment was designed particularly 
for intermittent duty. The generating unit consists of a 
type “W-D” 10-4 kilowatt, 1,200 revolutions per minute, 
60/20 volt 200 ampere generator directly connected by a 

SEA 

Medium Duty Welding Set 
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flexible coupling to a Matthews, Model F, 4 cylinder, 4 cycle, 
20 horsepower gasoline engine. The engine, radiator, gen- 
erator and welding panel are assembled on a rigid cast iron 
base, which in turn is mounted on wooden skids. The set 
is 86 inches long, 28 inches wide, and has a net weight of 

about 2,000 pounds. The gas engine used with this outfit 
has been especially adapted to the requirements of inter- 
mittent welding service. It is of the overhead valve type, 
having cylinders cast in a block with the upper half of the 
crank case. The lubrication is a combination of splash and 
forced feed, and the cooling a thermo-siphon system. 

The generator is self exciting and regulating, giving prac- 
tically constant energy throughout the working range. It 
gives a no-load, or striking, voltage of 60 which automatically 
decreases to the proper welding voltage (usually 18 to 20 
volts) when the are is struck: It is driven at a speed of 
1,200 revolutions per minute, has a normal output of 4 
kilowatts and delivers a maximum working current of 200 
amperes. ‘The panel carries the generator field rheostat and 
series field dial switch by which the current can be adjusted 
from 200 to 75 amperes in 25 ampere steps. A reactor choke 
coil mounted on the set and connected in. the welding circuit 
protects the generator from current surges. 

Heavy Duty WELDING SET 

The heavy duty equipment can be arranged to supply either 
one or two welding circuits. It consists ordinarily of a 20 
horsepower 2 cylinder opposed Reliable Heer, Model 00, 

‘ 

Heavy Duty Welding Equipment 

gas engine, a type “WD”-9 generator and welding panel, 
the whole mounted on a welded structural steel base 
with a net weight of 2,400 pounds for the single operator 
equipment and 3,200 pounds for the double operator unit. 

The generator is driven by a silent chain running in oil, 
and except for the speed its characteristics are similar to the 
“WD”-10 which forms part of the medium duty outfits. 
These generators run at 1,750 revolutions per minute, and 
differ somewhat in the windings because of the difference in 
speed and service requirements. An ammeter is mounted on 
the panel of each heavy duty equipment, but in other respects 
they are identical with the medium duty sets. 

Deck Machinery for Standard Oil Tanker to 

Be Built at Moore Plant of Bethlehem 

Shipbuilding Corporation, Ltd. 
The deck machinery for the 2,650-ton Standard Oil Com- 

pany tanker, contract for which has been awarded the Bethle- 
hem Shipbuilding Corporation, Ltd., will be built at the 
Moore plant of the Bethlehem Corporation, at Elizabethport, 
N. J., and will consist of a 7-inch by 7-inch Bethlehem 
spring quadrant type steering gear with horizontal engines, 
an 8'%-inch by 8-inch Bethlehem spur-gear windlass suitable 
for taking 134-inch anchor chain and a 6%-inch by 8-inch 
Bethlehem steam self-contained gypsy. 
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ae) Dock Capstan Designed for 

Heavy Loads 
DRY dock capstan of the reversible, gypsy head type 

A has recently been developed by the Wellman-Seaver- 
Morgan Company, Cleveland, Ohio, for general dry 

dock use. The machine is designed to handle rope loads of 
30,000 pounds at 30 feet per minute, 10,000 pounds at 90 
feet per minute, and 1,000 pounds at 200 feet per minute. 

Two-Speed Dry Dock Capstan Built for United States 

Bureau of Yards and Docks 

The vertical barrel of the capstan is electrically driven 
through a worm and gear, and through two speed reductions 
of spur gears which make possible the load speeds given 
above. The speed gears are engaged by two C-H magnetic 
clutches produced by the Cutler Hammer Manufacturing 
Company, Milwaukee, Wis. These are in turn operated by 
a selective switch arrangement. Intermediate speeds are ob- 
tained by operating on resistance points of the controller. 

The capstan barrel and operating mechanism are mounted 
on a heavy cast iron bed plate, the entire mechanism forming 
a self-contained unit. The driving motor is of the direct 
current, series wound mill type totally enclosed and splash 
proof, operating at 230 volts and having a continuous rating 
of 40 horsepower and an intermittent rating of 65. horse- 
power. The two C-H magnetic clutches used to obtain the. 
speed reductions are each 28 inches in diameter and have a 
pull-out torque of 3,920 pound feet. One clutch connects 
the motor with the proper gearing to provide the slow speed 
and the other with suitable gearing for high speed. When 
the current passes through the magnetic clutch coil, the clutch 
is engaged and as soon as the current through the coil is 
broken the clutch immediately becomes disengaged. This is 
accomplished by mounting one of the clutch members on a 
spring plate or circular steel disk. When the clutch is en- 
ergized the two parts are drawn together and the spring plate 
becomes slightly dished. When the clutch is de-energized the 
plate springs back flat again and draws the two members 
apart. The capstan is equipped with a C-H reversible drum 
type controller enclosed in a waterproof case and having the 
operating shaft extending through the pit cover. The outer 
end of the motor jack shaft is provided with a C-H elec- 
trically operated disk brake fully enclosed and waterproof. 

This type capstan has been adopted by the United States 
Navy for the navy yard dry docks at Norfolk, Va., and Phila- 
delphia, Pa. The Commonwealth of Massachusetts has also 
installed one of these capstans in the dry dock at South 
Boston. 



Lubrication of Marine Diesel Engines 
By Louis R. Ford* 

The chief difference between the lubrication systems on Diesel engines designed 
for service on land and the marine type Diesel is the almost universal application to the 
latter type of the principle of forced feed of lubricant to the surfaces to be lubricated 
and the more common use of gravity and wick feed oiling system on the former. Iso- 
lated cases of builders who still cling to the old gravity and wick feed systems may be 
found in marine practice but in the majority of installations all of the more important 
bearings are fitted for forced oil feed and only the small bearings, in which the pres- 
sures and the rubbing speeds are low, are oiled by wick, drip or hand feed. 

HE design of lubricating systems has become so nearly 
standardized that practically all builders of marine 
Diesel engines use the same general arrangement and 

only in minor details does its application to different engines 
vary. The main bearings, crank pins, crosshead pins, 
crosshead guides, cam shaft drive gears and thrust bearing 
are suppli' ° ~th oil through the low pressure system, in 
which the same oil is used over and over. For the power 
cylinders and air compressor cylinders a separate high pres- 
sure system is used and it differs from the low pressure sys- 
tem in that the oil cannot be recovered after it is once applied 
to the rubbing surfaces to be lubricated. 

In the low pressure system each of the bearings served is 
supplied with a large excess of oil over the amount required 
for adequate lubrication, the oil being forced into the bear- 
ings under sufficient pressure to cause it to spread over the 
entire surface of each bearing, and the excess flows out 
through the ends of the bearings. About the only definite 
requirement as to the quantity of oil that must be circulated 
through the low pressure system is that it must be sufficient 
to maintain a constant flow through all the oil passages to 
the various bearings, but the excess over actual lubrication 
requirements should be quite large in order to prevent drain- 
age of any branch of the system through a bearing that may 
develop too much clearance. It should be borne in mind, 
however, that the larger the amount of oil circulated the 
greater will be the power consumption by the pump. From 
one and a half to two gallons per brake horsepower per hour 
will be found sufficient. 

CourRSE OF OIL IN Low PRESSURE SYSTEM 

The working supply of oil for the low pressure system is 
carried in a sump tank located in the double bottom just aft 
of the engine. The lubricating oil circulating pump draws 
the oil from this tank and discharges it through a cooler to 
the distribution system on the engine. A large oil main runs 
fore and aft, parallel to the engine bed, with a branch pipe 
leading to each main bearing and to the thrust bearings, cam 
shaft drive gears, or to any other special points to which it 
may be desirable to apply oil under pressure. The branch 
pipe to each main bearing is usually carried into the journal 
from the top, for the reason that more clear space is avail- 
able there. A better arrangement is to bring the pipe in 
through the bottom of the journal, so that the oil may be 
forced between the shaft and the bottom bearing shell while 
the shaft is at rest, but this is somewhat difficult because of 
the small clearance between crank web and the cross mem- 
ber that carries the main bearing. A circumferential groove 
in each main bearing shell registers with a radial hole in 
the crank shaft and the oil flows through this groove and 
hole to an axial hole in the shaft, thence through a hole in 
the crank web to an axial hole in the crank pin and into the 
crank pin bearing through a radial hole in the pin. This 
radial hole registers with a circumferential groove in the 

*Worthington Pump and Machinery Corporation, New York. 

crank pin boxes through which the oil flows into an axial 
hole in the connecting rod and up to the crosshead pin bear- 
ings or the piston pin. 

In the case of crosshead type engines a portion of the oil 
flows from the crosshead pins through a hole to the crosshead 
guide. From the crosshead guide and the crosshead pins the 
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Course of Lubricating Oil Through Trunk Piston Engine 

oil discharges into the crank pit and drains by gravity back 
to the sump tank. In some trunk piston engines part of the 
oil that goes to the piston pin bearing flows through suitable 
passages into the piston, for the purpose of cooling the piston, 
and discharges from the piston to the crank pit. 

STRAINING Out IMPURITIES 

The end of the suction pipe in the sump tank should be 
fitted with a strainer to prevent entry of rags, waste or other 
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foreign matter into the suction pipe and a second strainer 
should be placed in the discharge line of the pump. This 
latter strainer should be of the duplex type, so arranged that 
one side can be opened up for cleaning without interfering 
with the operation of the other side, and with the strainer 
elements made in the form of baskets of fine wire gauze. As 
an additional precaution against clogging up the system each 
of the openings in the crank pits through which the oil drains 
to the sump tank should be covered with a perforated plate. 

It is almost impossible to prevent some trash from falling 
into the crank pits during overhaul of the engine, and in spite 
of the most vigilant supervision it will sometimes happen 
that the pits are not thoroughly cleaned out before the engine 
is closed up. ‘These various strainers take care of only such 
‘matter as may clog up the system and are not intended for 
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oil purification or the removal of suspended matter. This 
is the function of the filter or separator, which will be dis- 
cussed later. 

Owing to the fact that there will nearly always be some 
variation in the clearances of the various bearings, and the 
clearance regulates the amount of oil that will flow through 
the bearing and out of the ends, there will be some variation 
in the amount of oil taken from the main by each of the 
branch pipes that lead to the main bearings. This will 
cause a variation in the pressure in the different parts of the 
system, so that some of the bearings at the ends of the lines, 
particularly the crosshead pin bearings, may not get as much 
oil as the others. 

CORRECTING UNEQUAL DISTRIBUTION 

This unequal distribution may be corrected by placing 
some sort of restriction in each of the pipes leading to the 
main bearings, such as a washer or plug with a small hole 
drilled in it, thus permitting only as much oil to flow into 
each pipe as will pass through the restriction. In addition 
to this the oil discharge line from the circulating pump 
should connect to the oil main at the center of its length 
rather than at one end. This arrangement insures the group 
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of bearings under each cylinder getting the same amount of 
oil but the equal distribution of oil to each of the bearings 
in each group depends upon the correct proportioning of the 
oil passages and the maintenance of correct clearances in 
the bearings. 

The clearance of main bearings is particularly important 
in this connection; these bearings will run noiselessly with 
considerable clearance and, without giving any indication of 
their looseness, they may allow so much oil to flow out of 
the ends that not enough will reach the crank pins and cross- 
head pins. Little if any grooving of bearing surfaces should 
be done where forced lubrication is used; usually one longi- 
tudinal groove at the point of greatest pressure in each bear- 
ing being sufficient to distribute the oil. 

The fitting of shims between the faces of the bearing boxes 
should receive very careful attention. The edges of the shims 
abutting on the shaft or pin must be cut well back so that 
they will not interfere with the flow of oil around the bear- 
ing, but this relieving must not be carried out to the ends of 
the shims, otherwise large holes will be formed at the ends 
of the bearings and so much oil will flow out through them 
that normal pressure cannot be kept in the system. 

It may sometimes happen that a good flow of oil is ob- 
tained through all bearings when the oil circulating pump is 
operated while the engine is not in operation but the supply 
to the crosshead pin bearings or piston pin bearing is insuffi- 
cient when the engine is running. This may be due to the 
inertia effect of the oil in the connecting rod, whereby the 
oil is forced down out of the rod when the rod suddenly 
changes its direction of motion as it passes bottom center. 
This effect is most noticeable in high speed engines. On the 
United States submarines this trouble was corrected by plac- 
ing a simple ball check valve in the bottom of each connect- 
ing rod. This check valve promotes circulation of oil for 
the reason that when the rod moves upward the oil in the 
central passage is accelerated, the velocity thus built up as- 
sists the pump pressure after the rod passes top center and 
starts on the down stroke, and acceleration in the downward 
direction that would force the oil back against the pump 
pressure is prevented by the valve. 

Wuy A TIGHTLY CLOSED-IN ENGINE Housine Is 

ESSENTIAL 

When the engine is in operation the oil flowing out of the 
rotating and reciprocating bearings is dashed in all direc- 
tions, and every part of the interior of the housing is filled 
with a heavy oil mist or spray. Unless the housing is very 
tightly enclosed a large quantity of oil is thrown out of the 
engine and lost in the bilge. A tight housing is essential not 
only from the standpoint of economy but also from that of 
safety and “‘liveableness” in the engine room. An open 
housing engine with forced lubrication results in a most un- 
comfortable engine room, and oil covered ladders and floor 
plates offer very precarious footing in a seaway. Engines 
of the trunk piston type, as ordinarily constructed, require no 
special precautions against loss of oil by splashing out of 
the housing but in order to prevent a large amount of bear- 
ing oil being burned in the cylinders it is good practice to fit 
splash hoods over each crank. These hoods are made in 
sections and bolted to the cross members that carry the main 
bearings. In spite of the most careful precautions against 
splashing some of the bearing oil will work into the cylinders 
of the trunk piston engine. 

The housings of crosshead type engines are closed by fit- 
ting sheet steel or cast iron plates between the frames, these 
plates being drawn down on cork or canvas gaskets to pre- 
vent leakage around the edges. The ease with which the oil 
searches out minute cracks or small openings left when fitting 
the splash plates is surprising and when an engine is placed 
in service it may be necessary to calk packing into such 
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Openings to prevent a large waste of oil. If the design of 
an engine provides a closed partition between the lower ends 
of cylinders and the crank cases, so that no oil is lost by 
being carried into the power cylinders, there should, theoret- 

ically, be no loss of oil and it should not be necessary to add 
any additional oil until the supply in the system has been so 
contaminated as to render it unfit for further use; actually, 
however, some oil is lost by leakage at various points and the 
amount of make-up required depends upon the amount of 
care exercised in stopping small leaks in the engine housing, 
oil piping, pumps, strainers, etc. Even under the best con- 
ditions the loss by leakage may amount to about six quarts 
per day in a large engine. 

An objection frequently raised against the tightly closed-in 
housing is the impossibility of observing and feeling the 
bearings. In attempting to meet this objection some builders 
resort to various devices such as electric flow indicators 
placed in the branch pipes to the main bearings; thermom- 
eters placed in the main bearing boxes, with temperature in- 
dicating scale at the operating platform; circumferential 
grooves in the ends of the main bearings to watch the over- 
flow and conduct it through pipes to a point near a door in 
each splash plate through which the temperature of the oil 
flowing out of the pipes may be felt with the hand. Each 
of these devices has the defect that it does not give an indica- 
tion of the condition of the crank pin and crosshead bear- 
ings, which are the bearings most likely to overheat. As a 
matter of fact, if the proper precautions regarding fitting of 
shims, testing out the entire lubricating system before getting 
under way, maintaining correct oil pressure and keeping the 
oil clean are observed, overheated bearings will be so rare 
that the engineer will cease to worry about their being out 
of sight. 

The temperature of the oil in the return flow pipe from the 
crank pit should be closely observed as any overheating of 
bearings would be indicated by an abnormal rise in this tem- 
perature. In engines with the cylinders partitioned off from 
the housing and with a separate cooling system for the pis- 
tons the temperature of the oil returning from the crank pits 
should be only very slightly higher than that of the entering 
oil and the use of an oil cooler becomes unnecessary. In the 
trunk piston engines, however, the oil becomes heated by 
being splashed against the hot pistons and by contact with 
hot gases that sometimes leak past the pistons, so for this 
type an oil cooler is necessary. If the pistons are cooled by 
circulating lubricating oil through them this oil may be dis- 
charged into the crank pit when it mingles with the bearing 
oil and, of course, raises its temperature and requires the use 
of a cooler. 

_ The oil cooler may be of either the straight tube or coil 
type and the cooling effect is obtained by circulating sea 
water through the cooler. For this reason the oil must be 
tested frequently for chlorine, the presence of which indi- 
cates that salt water is leaking into the oil, the most probable 
location of the leak being in the cooler. It should be remem- 
bered, however, that this salt water may enter the system 
from the bilge, through a defective manhole gasket on the 
sump tank. 

TROUBLE FROM WATER OR CARBON IN THE OIL 

By far the greater part of the lubrication difficulties with 
Diesel engines have been caused by water or carbon in the 
oil. For pistons above 20 inches diameter some form of cool- 
ing must be used. Because of its superior heat absorption 
characteristic, water is the most desirable cooling medium, 
and because it is available in unlimited quantity, sea water 
is the logical choice for marine engines. Its use, however, is 
restricted to engines in which the designer has eliminated all 
possibility of water leakage into the crank pits, because even 
the best lubricating oils will emulsify when salt water is 
added and the emulsion thus formed will clog up the lubri- 
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cating system. For this reason many designers prefer to 
use fresh water for cooling the pistons, so that any small 
amount of leakage from the joints of the piston cooling 
system will do no serious damage. 

Even with the fresh water system some trouble will be ex- 
perienced, if the water gets into the oil, for an emulsion will 
in time be formed, though this emulsion can be broken down 
and the oil and water separated. In this connection it is in- 
teresting to note that this emulsion is very difficult to break 
down, if it contains oxide of iron. For this reason all the 
metal parts inside the housing should be kept free from rust. 
This leads to some designers using a portion of the lubri- 
cating oil for cooling the pistons. With this arrangement 
lubrication troubles are sometimes caused by carbonized oil 
flaking off from the interior of the pistons and mingling with 
the oil in sufficient quantity to clog small passages in the 
lubricating system. The tendency to carbon formation on 
the underside of the piston top is greatly reduced, if the 
cooling oil is given a high velocity through the piston. 

In trunk piston engines a great deal of carbon and so 
called “black oil” from the cylinders will work past the pis- 
ton rings into the crank pits and mix with the lubricating 
oil. This cylinder carbon interferes with lubrication both 
by retarding circulation in the system and by reducing the 
lubricating qualities of the oil. Although it is commonly re- 
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ferred to as carbon it actually consists of a mixture of carbon, 
metal dust and other impurities, such as sodium sulphide, 
that may be deposited out of insufficiently washed fuel oil. 

Or FILTers 

It is customary to include some sort of filter in the low 
pressure lubricating system, and the connections are so ar- 
ranged that continuous filtering may be carried on or a por- 
tion of the oil may be taken out of circulation and filtered 
then returned to the system. In these filters the oil is usually 
heated, then passed through muslin, flannel, felt or fullers 
earth, and in some cases separate compartments are provided 
in which the oil may be treated with chemical reagents for 
the removal of suspended carbon. A comparatively recent 
development in this line is the centrifugal separator which 
utilizes the difference in specific gravities of the oil and any 
foreign matter contained therein to cause separation by cen- 
trifugal force in a whirling chamber. A simple method of 
removing water from the oil is to provide a tank in which a 
portion of the oil may be allowed to stand without agitation 
so that the water will settle to the bottom. Rapid separation 
of water is promoted, if a steam coil is placed in this tank 
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for heating the oil. If the ship les in port any considerable 
length of time and the oil in the sump tank is not disturbed, 
the water contained in the system will settle to the bottom 
of the tank. For this reason a pump connection at the bot- 
tom of the sump tank should be provided so that this water 
may be pumped out before the lubricating oil circulating 
pump is started. ‘This connection will be found useful in 
case a large water leak develops while under way at sea, to 
prevent water accumulating in the sump tank in sufficient 
quantity to raise the oil above the circulating pump suction. 

For drainage of oil from the crank pits to sump tank a 
hole is usually provided in the bottom of each crank pit, con- 
necting with a fore and aft duct cast in the under side of 
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the bed or with a pipe main flanged to the bed. The best 
method of applying strainers to these openings is to cast a 
pocket in the bottom-of each crank pit and cover the pocket 
with a perforated plate. 

HicH PRESSURE LUBRICATING SYSTEM 

The high pressure lubricating system supplies oil to the 
power cylinders and air compressor cylinders and consists 
essentially of a number of multiple unit pumps, commonly 
referred to as mechanical oilers, and the necessary pipe leads 
to the points of application of the oil. The usual form of 
mechanical oiler is a group of pumps mounted in an oil 
reservoir, the pumps receiving their motion through an eccen- 
tric or gear connection to some rotating part of the engine, 
usually the cam shaft, and the number of pumps in one oiler 
may vary from one to twenty-four, depending on the number 
of points to which oil may be applied simultaneously. Each 
pump is a double unit and so arranged that the first pump 
in the unit draws oil from the reservoir and delivers it into 
the suction of the second pump which in turn delivers it to 
the point to be lubricated. ‘The amount of oil delivered is 
regulated by throttling the suction of the first pump by 
means of a hand regulating screw. These mechanical oilers 
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are mounted on the fronts of the engine frames or in some. 
other easily accessible place. A very necessary pump char- 
acteristic in any type of mechanical oiler is the ability to 
handle a very small quantity of oil in one stroke. 

The number of inlets to each cylinder, and consequently 
the number of pumps required for each cylinder, is largely 
a matter of opinion. Some engines have been built with as 
many as eight oil pipes entering the cylinders while others 
operate very successfully with two. In the latter case oil 
grooves of ample length should be cut in the cylinder liner, 
extending on both sides of the inlet hole, to distribute the oil. 
In order to reach the cylinder liner the oil pipe must pass 
through the jacket water space. For this reason the pipe 
connection at this point is usually by means of a short tube 
screwed into the liner and passing through a stuffing box 
in the cylinder jacket. If this tube is rigidly connected to 
both liner and jacket, trouble may be experienced due to the 
expansion of the tube when hot causing it to push against the 
liner hard enough to deform the liner and cause. the piston 
to jam. This connection even when made up carefully is a 
source of considerable trouble in service. In the case of large 
engines where the liner thickness is sufficient and the lower 
end of the liner is accessible the oil pipe connection may be 
made at the bottom of the liner, as shown on this page. In 
this case no expansion difficulties will be experienced, there is 
no water joint through which water may leak into the 
cylinder. 

CYLINDER LUBRICATION 

The oil hole in the cylinder liner should be so located that 
when the piston is at the bottom of its stroke the top piston 
ring is above the hole; if located higher than this, some of 
the lubricating oil will be deposited on top of the piston 
where it serves no useful purpose. Were it not for the neces- 
sity of discharging the oil into the cylinders at a definite time 
in the cycle all the lubricators could be grouped into one large 
unit, with a single operating gear. It is necessary, however, 
to time the pumps to each cylinder so that the oil will be 
forced into the cylinder when the piston is at the bottom of 
its stroke and in four cycle engines this should be at the end 
of the power stroke so that there will be a minimum of pres- 
sure in the cylinder during the time the oil is being spread 
over the surface of the liner by the movement of the piston. 

No definite rule can be stated for the amount of oil re- 
quired to lubricate any one cylinder other than to say that 
the condition to be aimed for is a light coating of oil over the 
entire surface of liners and rings with no carbon or gummed 
oil in the ring slots. The rate of feed to which the pumps 
must be adjusted to maintain this condition can be deter- 
mined only by experience in each particular case, but it 
should not be necessary to use more than one gallon of oil 
per ten thousand horsepower hours. 

Whenever a cylinder is opened up the lubrication condi- 
tions should be carefully observed as a guide to lubricator 
adjustment. In two cycle engines the surfaces of the liners 
in the vicinity of the exhaust ports and the bridges between 
the exhaust ports are most difficult to lubricate owing to the 
tendency of the exhaust gases to sweep the oil off of these 
surfaces as they rush out of the ports at high velocity. The 
metal in this vicinity attains a high heat that tends to interfere 
with lubrication and this condition is met in some designs 
by making the exhaust port bridges hollow and passing water 
through them. This arrangement has a good effect in reduc- 
ing heat stresses in the structure but its value as an aid to 
lubrication is negligible since it has no influence on the chief 
lubrication disturbing factor, the sweeping of oil off the sur- 
faces by the rapidly moving exhaust gases. 

In locating the mechanical oilers it is desirable to place 
them below the level of the oil inlet holes in the cylinders, 
so that the oil will not drain out of the pipes while the engine 
is shut down. The pumps deliver very small quantities of oil 
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into the pipes per stroke and, if the pipes between pumps and 
cylinder are empty when the engine is started, the length 
of time required for the oil to get to the cylinders may be 
great enough to cause considerable damage to the cylinder 
liners and rings. Ii the oil lines to the cylinders have been 
disconnected at the pumps for any reason while the engine 
is shut down, the pump operating gear should be discon- 
nected and the pumps operated by hand, before the engine 
is started, long enough to fill the pipes. 

In the case cf the trunk piston engines one of the most 
common troubles is the admission of an excessive amount of 
oil to the power cylinders due to the oil spray in the housing 
depositing on the cylinder walls and pistons. It has been 
found in recent years that with the engines of this type the 
mechanical lubricators may be dispensed with and depend- 
ence placed on the oil spray for lubricating the cylinders. 
The highly successful German submarine engines are not 
equipped with mechanical lubricators for the power cylinders. 

LUBRICATION OF AIR COMPRESSOR CYLINDERS 

The air compressor cylinders are lubricated by mechanical 
oilers similar to the ones used for the power cylinders, but 
the pumps should be adapted to handle a smaller quantity of 
oil per stroke than is the case with the power cylinder lubri- 
cators. Not only is less oil per stroke required for adequate 
lubrication of the compressor cylinders but there are two 
other important reasons for reducing this oil supply to a 
minimum. The moisture contained in the air forms an 
emulsion with the oil and if an excessive amount is supplied, 
this emulsion will form a jelly that will clog piping and 
valves and interfere with the spraying of fuel into the power 
cylinders. With excessive oil supply to the compressors there 
is the ever present danger of an explosion of the mixture of 
oil vapor and air that may be formed in the high pressure air 
system. When the air compressor piston is made in the form 
of a single acting differential piston with the lower end of the 
cylinder open to the crank case it is customary to place the 
second stage next to the crank case so that the pressure in the 
cylinder will tend to prevent oil vapor from the crank case 
being drawn up into the compressor, but even with this ar- 

_rangement it will be found that a large amount of oil will 
sometimes work up into the cylinder, in spite of the pressure. 
To guard against this a scraper ring should be placed near 
the bottom end of the piston to scrape the oil off the cylinder 
wall on the down stroke. This matter of oil in the air com- 
pressor and spray air system is one that should receive very 
serious. consideration from the operator and it should be 
made a rule to steam out the whole air system at least once 
a year. 

SELECTION OF LUBRICATING OIL 

There has been so much written about lubrication from 
the scientific standpoint and there are so many lubrication 
hobbies exploited that the marine Diesel operator confronted 
with the selection of the proper kinds of oil to use is likely 
to be somewhat puzzled. As a general rule it is safe to accept 
the recommendation of reliable manufacturers of oils as to 
the most suitable oils for Diesel engine use, for these com- 
panies have given a great deal of expert attention to the pro- 
duction of these oils and their laboratory work has brought 
out some very interesting facts concerning the behavior of 
various lubricants under the conditions met in Diesel engine 
practice. The operator should not, however, depend too much 
upon the mysterious virtues of some particular brand of oil to 
solve his lubrication difficulties, but rather give a little in- 
telligent thought to the requirements of his machine and the 
characteristics of the oil necessary to meet these particular 
requirements. 

Fundamentally the function of a bearing oil is to maintain 
an unbroken film between the moving surfaces so that there 
can be no contact between these surfaces. It has been demon- 
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strated experimentally that the metal surfaces in a bearing. do 
not slide upon this film; both surfaces of the film adhere to 

the metal, so that one surface is stationary while the other is 
in motion and somewhere between the two the oil is pulling 
apart and sliding upon itself. The force required to tear 
this film and permit the two parts to slide upon each other 
represents the friction load in the bearing and its amount 
depends upon the viscosity of the oil. From this it follows 
that the lower the viscosity of the oil, or in other words the 
more fluid the oil, the less will be the friction and the most 
fluid oil obtainable will be best lubricant, if we consider only 
the internal friction of the oil. This conclusion is modified 
however by the fact that the more fluid the oil is the more 
easily it is squeezed out from between the bearing surfaces 
by the pressure on the bearing. It is necessary then to use 
oil the viscosity of which is high enough to prevent squeezing 
it out of the bearing. 

It may be stated as a general rule that the best oil for 
any bearing is the lightest oil that will stay in the bearing 
under the maximum pressure to be expected in that bearing. 
Theoretically each bearing on the engine should be supplied 
with the oil best suited to its particular service, but this is 
impossible, due to the complicated equipment and multiplicity 
of oils that would be required. Actually the requirements of 
the major bearings, such as main journals, crosshead pins 
and crank pins determine the kind of oil to be used through- 
out the engine, excepting the interior of the cylinders which 
must be considered separately. 

For use in the forced lubrication system a prime requisite 
is that the oil must not emulsify, when water gets into the 
system, to a degree that will not permit restoring it to its 
original state, neither must it foam too much when beaten 
up in the system and mixed with air. This eliminates 
vegetable, animal or compounded oils from consideration and 
necessitates the use of straight mineral oils. The oil must be 
free from acids that would attack the metal of the bearings 
and must, of course, contain no solid matter. 

For power cylinder lubrication the oil must have a high 
flash point, over 500 degrees F., to prevent it being burned 
off the cylinder walls too quickly, must be free from acid 
and its viscosity should be high enough to make it a good 
sealing agent between piston rings and cylinder walls. If an 
engine has been in operation long enough to have badly worn 
cylinder liners or piston rings, it may be found desirable to 
use an oil of much higher viscosity than was used while the 
engine was new. This oil will tend to prevent leakage of 
gases past the rings. Investigators in England have found 
that when using fuel oil with a high sulphur content the 
sulphur reacts on the lubricating oil and causes a sticky 
deposit in the cylinders. 

The conditions to be met inside the air compressor cylinders 
are, from the standpoint of lubrication, the most difficult of 
any in the engine. In addition to the heat resisting qualities 
and piston ring sealing qualities required in the power cylin- 
ders the air compressor oil must be able to adhere to the metal 
surfaces in a very wet medium. A great deal of moisture is 
deposited out of the air in the compressor and this moisture 
tends to wash the oil off the cylinder walls. For this reason 
it is desirable to use an oil that will form an emulsion with 
the water and stick to the metal. As previously pointed out 
the emulsified oil is sometimes a cause of considerable 
trouble in the air system but it is necessary for it to emulsify 
in order to have any value as a lubricant in the compressor. 
For this service a compounded oil is desirable. 

A great many engineers are partial to clear oils and are 
inclined to think that an oil with a nice amber color must 
necessarily have good lubricating qualities. As a matter of 
fact color and lubricating value have no relation to each 
other; the normally dark oils are treated in order to lighten 
their color only because of the general trade preference for 
the light color. 



Motorship Yngaren on Her Sea Trial, June 14, 1921 

The Motorship Yngaren | 
By Our Special London Correspondent 

No event of recent months has aroused so much interest among the shipping, engi- 
neering and shipbuilding community in Great Britain as the trial trip of the motor- 
ship VYngaren which was carried out in the middle of June. The reason 1s that this 

vessel is the first of a series of standard ships which William Doxford and Sons are 
building and equipping with their remarkable opposed piston oil engines. 
in the Yngaren 1s the highest powered set that has yet been installed in any 

The motor 

vessel 
and the great confidence of builders and owners is indicated by the employment of a 
single screw installation. 

ITHERTO there has been some hesitation in the 
adoption of only one engine in a motorship but all 
fear now appears to be dispelled, and, even in the 

case of a motor which is the first of its type, shipowners 
are quite prepared to install only one set and not take advan- 
tage of the safeguard afforded by a twin screw arrangement. 
Naturally there is a good deal to be said for the employment 
of single screw cargo ships, especially when, as in the case 
of the Ynugaren described in this article, the motor runs at 
what is practically steam engine speed, namely 77 revolutions 
per minute. 

Nothing could illustrate better the real attitude of ship- 
ping men and shipowners towards the motorship than the 
fact that the Doxford type of motor has been designed in 
such a way that it can be installed in a very large number 
of existing steamers in replacement of the steam engines. 

In fact, the Yngaren so far as the hull is concerned is a 
sister vessel to the famous Doxford standard steamships, 
and it is no secret that the builders hope in the course of 
time that all the standard vessels which they have built 
will be converted into motorships fitted with their oil engines. 

The Yngaren carries 9,350 tons of cargo on a draft of 
25 feet 6 inches, being 420 feet in length with a beam of 54 
feet and a depth molded of 37 feet. She has been con- 

structed for the Transatlantic Steamship Company of 
Gothenburg, which is the owner of a number of Burmeister 
and Wain | engined vessels. So convinced are the owners 
of the success of this type of engine that they have two 
more vessels under construction, the first of which will be 

completed in the next few months. 

THE OpposED PISTON ENGINE 

The propelling engine of the Yugaren has already been 
described in MARINE ENGINEERING. The designed output is 
3,000 indicated horsepower, and owing to the fact that no 
air compressor is used and most of the auxiliary pumps are 
separately driven, the high mechanical efficiency of 90 per- 
cent is attained giving a total shaft horsepower of 2,700. 
As is well known the Doxford engine adopts the opposed 
piston principle and there are four cylinders, the diameter 
being 580 millimeters and the stroke of each piston 1,160 
millimeters. On the trials it was amply demonstrated that 
the opposed piston motor possesses definite advantages. ‘The 
cushioning effect was very notable, giving an almost com- 
plete absence of vibration, and the engine is without ques- 
tion the quietest running Diesel motor that has ever been 
built for marine work. 

From the standpoint of the man operating the engine 
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the simplicity of the control is an outstanding feature. As 

most engineers are aware, on the majority of Diesel engines 

there are at least two levers or wheels to be used for starting 

and maneuvering. Often there are three, but in the Doxford 

opposed piston engine there is merely one, a large hand 

operated wheel. The engineer has therefore to do nothing 

more than he would in starting a steam engine. To go in 

the ahead direction, he turns the wheel to the right, and 

the more he turns the wheel, the faster the engine runs until 

full speed is attained. For the astern direction, he merely 
turns the wheel to the left with the same result. Moreover, 

the engine does not start off with a rush as is usual but 
slowly picks up, and if the order comes to go slow ahead, 
the engineer merely turns the handwheel until he sees the 
speed counter indicating about 20 revolutions per minute. 
The engine will 
then continue to 
run at this speed 
as long as is re- 
quired. It is not 
necessary in the 
first place to speed 
the engine up to 
the maximum and 
then bring it down, 
as is the ordinary 
method. ; 

The only thing 
against the engine 
so far as can at 
present be judged 
is that it requires 
three hours’ warm- 
ing up by steam 
before it can be 
started, this being 

due to the low 
compression pres- 
sure adopted— 
about 300 pounds 
per square inch. 
The solid injection 
is effected at about 
8,000 or 9,000 
pounds per square 
inch and during the trials this seemed to operate perfectly. 

An arrangement is made whereby, in the event of a failure 

of the fuel pumps which are driven off the crankshaft, an 

auxiliary set operated by an electric motor can immediately 

be brought into action. There is thus little likelihood of any 

failure arising due to a breakdown of pumps. 

Control Station of Doxford Engine 

THe AUXILIARIES 

Even in the engines used for driving the dynamo Dox- 

fords have employed the same principle as in the main 

‘machinery. Three opposed piston oil engines with two cylin- 

ders 7 inches in diameter are installed and these also operate 

‘on solid injection at 8,000 pounds per square inch. They 

develop 100 brake horsepower and must have been some- 
what difficult sets to design; on the trials they showed 
some signs of bad governing. However, it is understood 
that the builders had to produce the engines at very short 
notice on account of a change of plans’and no doubt this 
‘small defect will be readily overcome. 

Moror “TRAMpPsS” 

Although in some quarters the possibility of America mak- 
ing great strides in connection with motorship development 
is scouted, this is not the general view as instanced in a 
tecent lecture given by Mr. Barfoed, one of the directors of 
Burmeister and Wain of Copenhagen. He remarked that 
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he considered American shipowners would very shortly build 
up a fleet of motor vessels and that with the low price of 
oil fuel in America these ships would sweep all the European 
coal fired steamers out of competition. He therefore con- 
cluded that the only hope for European steamship owners to 
meet this fierce competition, which would undoubtedly arise, 
was for them to convert their steamers to motorships. 

Mr. Barfoed also brought forward some very interesting 
facts in connection with motor tramp ships. He pointed 
out that although hitherto the Diesel vessel had generally 
been considered as specially adapted for long voyages and 
fixed routes, recent developments have shown that it would 
make an admirable tramp on account of its low fuel consump- 
tion with the consequent possibility of carrying sufficient 
bunkers for a voyage around the whole world. He produced 
figures relating to some tramp ships which are now being 
built, showing that the motor vessel could carry freight at a 
price over 60 percent lower than was possible with a corre- 
sponding steamer. ‘This paper has attracted considerable 
attention in European shipping circles, for the idea of a 
motor tramp ship is somewhat new and in many respects 
attractive. 

THe New Tost ENGINE 

Hardly a month now passes without some entirely new 
development in the evolution of the motorship being made. 
While perhaps chief interest centers round the construction 
of new types of two cycle Diesel motors there are still some 
novel four stroke engines being produced and among these 
none is more interesting or more important than the Tosi 
design now being constructed in Great Britain by Beard- 
mores. 

Their first engine is complete and is now running tests. 
It develops 1,200 brake horsepower in six cylinders 243¢ 
inches diameter and 383 inches stroke and those who have 
seen it in operation say that it is something very original 
and promising. It has an entirely new design of fuel valve, 
eliminates one of the valves in the cylinder cover, leaving 
only three to be actuated, and is controlled and maneuvered 
by hand without the use of compressed air. The exhaust 
gases are discharged from the same valve which admits the 
atmospheric air on the suction stroke. ‘This is effected by 
the intermediary of what is called a director semi-rotary 
valve arranged within a Y-shaped pipe leading from the 
valve. 

There are many other new features in this engine and it 
is hoped to give a fuller description in the course of a short 
time. 

Experiments with Semi-Diesel Engines 

Using Vegetable Oils as Fuel 
By Commander Eugenio Normand 

OME interesting experiments have been completed in the 
Ansaldo San Giorgio Works, at Turin, Italy, where 
some very successful tests on a semi-Diesel engine were 

made using certain types of vegetable oils instead of the 
usual heavy mineral oil. 

The engine used in the experiments was a mono-cylinder 
engine of 20 brake horsepower running at a speed of 400 
revolutions per minute. It was taken from stock and it is of 
the same type that is normally built and sold by Ansaldo 
San Giorgio. 

These engines present the two following remarkable 
features: 

1. No injection of fresh water. 
2. Controlled admission of scavenging air. 

The injection of water, according to the opinion of some 
eminent technicians, among whom may be mentioned Pro- 
fessor Eng. R. E. Mathot, of Bruxelles, who assisted in the 
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experiments, is a matter that is no longer necessary. - This 
proceeding was only a remedy to a defect of cooling in the 
combustion chamber and as this defect has been eliminated 
there is no need for the remedy. 

In the engines on which the experiments were made, this 
elimination was effected by a convenient disposition of the 
circulating water, which also cooled the cylinder cover. This 
was accomplished in the cylinder cover by a large oblique 
canal which connected the interior of the cylinder to the hot 
bulb fitted directly on the cover. This arrangement prevented 
the bulb from reaching too high temperatures and requiring 
the injection of water into the interior of the cylinder. 

ADMISSION OF SCAVENGING AIR 

Controlled admission of scavenging air is secured by a 
device by means of which the volumetric efficiency of the air 
drawn into the cylinder can be maintained as high as possible 
and always in proportion to the quantity required for the 
scavenging work. In this way better combustion is secured, 
a higher efficiency of power obtained and the resistance 
offered to the air by the ordinary automatic valves suppressed. 
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With this device (see rotary cylindrical valve B, Fig. 1), the 
working conditions were observed for charges varying from 
20 to 120 percent of the normal. 

The engine founded on the two cycle system, with the 
consequent absolute absence of valves, will work with any 
type of mineral heavy oil, and it was therefore anticipated 
that the same engine would also work successfully with 
vegetable oil. 

RESULTS OF First SERIES OF EXPERIMENTS 

The first series of experiments with an engine of 20 brake 
horsepower at 400 revolutions per minute was made employ- 
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ing ordinary heavy oil with a specific gravity of 0.9. The 
results were as follows: 

Consumption 
Jie Je AU 1} Jal, I? per H.P. Hour 

405 23.5 260 
411 27.3 293 

It is to be observed that the consumption of fuel is note- 
worthily low for a high speed engine working at an overload. 

The second series of experiments has been made with 
Winter cotton oil having the following characteristics: 

Color = yellow (straw). 
Limpidity = opalescent. 
Density at 15 degrees = 0.920. 
Inflammability temperature = 185 degrees Centigrade. 
Ignition temperature = above 250 degrees Centigrade. 
Reaction = neutral. 
Calorific power = 9,573. 

RESULTS OF SECOND SERIES 

The experiments carried out with the cotton oil have given 
the following results: 

Consumption 
IR, IP, MI. lela IP. per H.P. Hour 

412 22.8 299.1 
413 25.7 340.9 

With heavy oil the discharge of the burnt gases was abso- 
lutely invisible, but with cotton oil there were slight smoky 
traces. 

The third series of experiments was made with palm oil 
having the following characteristics: 

Color = yellow. 
Consistency = buttery. 
Density at 15 degrees = 0.9. 
Engler viscosity at 50 degrees = 3.5. 
Inflammability temperature = 280 degrees Centigrade. 
Ignition temperature = 325 degrees Centigrade. 
Calorific power = 9,350. 

As may be seen, the values of the viscosity and density, and 
the points of inflammability and ignition are all high in com- 
parison to the heavy oils usually employed. The use, there- 
fore, of vegetable oil as fuel does not appear to be possible 
with all types of engines. 

RESULTS OF THIRD SERIES - 

The results of the third series of experiments were as 
follows: 

5 Consumption 
R.P.M lel, JP per H.P. Hour 

423 Pil al 312 
395 24 328 

The consumptions, compared with those of heavy oil, are 
higher but the ratio is nearly equal to that of the calorific 
powers. 

With palm oil as fuel the discharge of burnt gases was 
nearly invisible. 

After the experiments, the bulb was removed and only 
very slight traces of carbonaceous deposits were found. 

The above experiments are very important owing to their 
essentially practical nature leading to a further extension of 
the use of hot bulb engines. Moreover, the characteristics of 
solidity, simplicity and easiness of operation of such engines 
have caused them to be widely adopted. There is a still 
wider field for their employment in the extended colonial 
territories, as well as in all those countries where vegetable 
oils abound, and where natural conditions of the ground, 
difficulties and lack of transports and distance from the oil 
wells make the supply of mineral fuel oil difficult and dear. 
These conditions have heretofore nullified to a large extent 
the economical advantages offered by the hot bulb engines. 

Esxit Bere, of the General Electric Company, Schenec- 
tady, N. Y., sailed from New York Saturday, July 23, fora 
two months’ vacation trip abroad. Mr. Berg was a pas- 
senger on the steamship Dottningholm. He will tour 
Scandinavia and England. 



Diesel Electric Propulsion’ 
By J. B. Bassett; 

Those who have made a broad study of the subject of ship propulsion recognize 
that the type of drive best suited for a given ship depends upon the characteris- 
tics of the ship, its trade route and the cargo to be carried. These factors are so 
diversified that a definite rule cannot be set. Each class of ship must be considered 
separately, and very often particular ships must receive individual study. Because of 
these uncommon factors, there must be more than one type of propulsion, at least for 
the present. 

HE prime requisite of propelling apparatus is relia- 
T bility. Important, but secondary considerations are 

economy, simplicity, cost, weight and space. The ideal 
drive, therefore, is that which combines reliability with all 
of the secondary considerations. Reliability, however, must 
not be sacrified for any other consideration and one must not 
be unmindful of the fact that the lives of the crew and 
passengers and the safe transport of the ship and its cargo 
depend absolutely upon the successful performance of the 
propelling machinery. The machinery must operate con- 
tinuously for days and weeks, and sometimes for months, 
without shutting down. It is recognized that no machinery 
has ever been built that must not be overhauled and repaired 
occasionally, and since this is necessary, maintenance and 
repair must be given careful consideration. All parts of the 
machinery must be designed to be accessible without un- 
necessary preliminary disassembling. 

For the present, it is probably best to limit the capacity 
of Diesel electric drives to approximately 6,000 horsepower, 
on account of the development of high speed Diesel engines. 
It is difficult to predict, however, the maximum capacity 
which this drive will reach as the present limiting factor is 
the engine. The electrical machinery offers no obstacles as 
it has been developed to a high state of reliability and per- 
fection over a number of years. 

MULTIPLE GENERATING Units May Bre USsep 

With the Diesel electric drive, any reasonable number of 
generating units may be used, independent of the number and 
arrangement of the propellers. It is, therefore, possible to 
use a number of relatively small, reliable, high speed Diesel 
engines driving direct connected generators. The use of 
small engines eliminates practically all of the disadvantages 
of large engines, as the bores are small, thus reducing the 
heat stresses in the cylinder walls and piston heads to a 
minimum, and cooled pistons are not necessary. A number 
of small engines have a direct advantage in the way of re- 
pairs, as most of the overhauling could be done at sea, if 
necessary. 

Most SuITABLE Type oF ELECTRICAL MACHINERY 

Let us now consider the type of electrical machinery which 
is best suited for Diesel electric propulsion. Relatively 
speaking, Diesel engines of capacity suitable for ship pro- 
pulsion are inherently slow speed machines as compared with 
turbines. Their speed regulation under varying loads and 
their. capability of speed control are limited especially 
when operating in parallel, and these features have a direct 
bearing on the type of generators. To successfully operate 
alternating current generators in parallel necessitates very 
close speed regulation of the prime movers and unless the 
angular displacement between two alternating current gen- 
erators operating in parallel is kept within plus or minus 
approximately three electrical degrees (6 electrical degrees 

_*From_ a paper read before the Ocean Marine Engineers’ Beneficial Asso- 
ciation No. 80, New York, February, 1921. 

General Electric Company, Schenectady, N. Y. 
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total), there will be an interchange or surging of current 
between the generators. As 360 electrical degrees constitute 
the space between like poles, it is very evident that the 
engine governors would have to be highly refined and always 
in perfect operating condition. Further, considerable fly- 
wheel effect would have to be incorporated in the engine in 
order to reduce the angular variation in speed to the required 
minimum. 

To obtain an idea of the small displacement, let us con- 
sider a 50 cycle installation in which the engines operate 
at 300 revolutions per minute. For this frequency and speed, 
the generators would have 20 poles total, or 10 pairs of poles. 
The permissible angular variation in mechanical degrees 
would, therefore, be 0.6 degree. 

While such operation is successfully carried out in several 
land installations where the prime movers operate at con- 
stant speed, it is not considered safe practice on board ship 
where speed of all sets would have to be varied simultane- 
ously. It is for this reason that alternating current is not 
suitable for use with Diesel electric propulsion. On the other 
hand, direct current not only obviates all these difficulties 
but possesses many decided advantages in the way of con- 
trol and reserve power. With alternating current, the pro- 
peller speed would have to be varied by varying the engine 
speed, whereas with direct current the propeller speed is 
varied by adjusting the generator voltage with the engines 
operating always at constant speed. 

Although parallel operation with direct current is not im- 
practical, it does encounter some difficulties when voltage 
control is used, which are not easy to overcome. For in- 
stance, as the propeller speed is most economically and con- 
veniently controlled by varying the generator voltage, parallel 
operation would necessitate very closely and carefully ad- 
justed generator field rheostats, or generators with practi- 
cally identical saturation curves and close regulating engines. 
For small powers where little maneuvering and practically 
no reduced speed running are required, armature rheostatic 
starting and control could be used but for large powers this 
adds unnecessary weight and complication besides being 
wasteful at reduced speed operation. 

SERIES OPERATION OF GENERATORS IDEAL 

The series operation of generators, however, is ideal from 
every standpoint such as operation, control, economy, sim- 
plicity, flexibility, etc. From the engine standpoint, series 
operation of generators offers the best arrangement as close 
regulation is not required, and thus simple governors are 
entirely satisfactory. From the electrical system standpoint, 
the series system has certain decided advantages over the 
parallel system, particularly as it permits the most simple 
and convenient arrangement of the voltage control system. 
The operation is independent of variation in voltage between 
the different generators. 

With the series arrangement, more power can be obtained 
from remaining generator units in case of failure of one 
or More generator units, without providing excess capacity 
in the motors. The reason for this is that each of the re- 
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maining.generators can be operated at normal voltage and 
the field of the motors weakened to increase the propeller 
speed to a value which will load the remaining generator 
units to their full capacity. With parallel operation, it would 
be necessary to lower the voltage of each generator a certain 
amount, thereby operating them at reduced capacity; or else 
to operate the remaining generators at full voltage and pro- 
vide additional field capacity in the motors so that the speed 
could be lowered the required amount by increasing the motor 
field. ‘Thus, in case of failure of a generator unit, parallel 
operation would either afford slightly less power than series 
operation, or would necessitate slightly larger and heavier 
motors. 

Series connection of the generators with the motors inter- 
posed to reduce the ground voltage to a minimum has cer- 
tain advantages over parallel connection of generators. For 
the purpose of discussion, let us assume a single screw drive 
consisting of six generators and a motor consisting of two 
separate units mounted on the same shaft. Electrically, the 
machines would be arranged in series as follows: Three gen- 
erators, one motor unit, three generators, one motor unit. 
On the basis of 250 volt generators, the maximum ground 
voltage would be 750 volts, although from the standpoint 
of current, the system has all the advantages of a 1500 volt 
circuit. This arrangement of generators and motors is in- 
dependent of the number of either, even with an uneven 
number of generators in a series, the motor units may be on 

different screws, as in the case of a twin screw drive, and 
still permit independent control of the port and starboard 
screws. However, with the same or opposite rotation of the 
screws, the amount of speed difference obtainable is some- 
what limited, although wholly within requirements. In this 
case, the speed difference between the propellers is obtained 
by adjusting the motor fields. An even number of genera- 
tors is preferable, however, with twin screw ships as it 
affords more flexible control. 

SPEED CONTROL SIMPLIFIED 

An important operating advantage of the Diesel electric 
drive is the simple and convenient manner in which the 
speed is controlled. ‘The motors and generators being simple 
wound shunt machines, it is practical to control the speed 
of the motor by what is known as the Ward-Leonard system. 
With this system, the motors are separately excited at con- 
stant voltage in one direction and the generators separately 
excited from the same source, but at a value and direction 
to suit the results desired. The speed of the motors under 
these conditions is directly proportional to the voltage of the 
generators. Therefore, any speed from zero to the maximum 
in either direction of rotation is obtained by simply manipu- 
lating the generator field rheostat. Since only the excita- 
tion power which amounts to 1 to 1% percent of the generator 
rating is handled in the rheostat, the simplicity and economy 
of the system are evident. ‘The type of rheostat usually used 
in such cases is permanently connected across the line and 
the leads to the field connected to adjustable arms so that 
it is not even necessary to open the generator field in going 
from full speed ahead to, full speed astern. The armature 
circuits are connected through knife switches and circuit 
breakers. The latter are provided merely to protect against 
abnormal overloads. When it is desired to operate one 
screw of a twin screw ship in the reverse direction, it is 
merely necessary to reverse the motor field excitation. These 
operations are very conveniently controlled by simple levers 
at the control stand in the engine room. ‘The switches and 
levers are easily interlocked in order to prevent improper 
operation. 

FLEXIBILITY OF RESERVE POWER 

The Diesel electric system of ship propulsion possesses a 
flexibility of reserve power in the case of failure of prime 
movers which far surpasses any other type of drive. For 
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example, assume a case in which there are three generators 
and one motor. Should one of the engines fail, the remain- 
ing two units could be operated at full capacity, giving two- 
thirds the total voltage and the motor speed increased by 
weakening its field to a point where the propeller would 
require two-thirds of full power, with a resulting ship speed 
of approximately 88 percent. In the case of two engines 
failing, the available speed of the ship would be approxi- 
mately 70 percent of full speed. And to assume the remote 
case of all main engines failing, the ship could make steer- 
age way on one of the auxiliary generating sets. By auxiliary 
generating sets is meant the sets furnishing the excitation 
and power for sea auxiliaries. 

The multiplicity of units of the Diesel electric system 
affords another advantage of great importance, namely that 
units can be overhauled at sea without entailing any serious 
loss of speed. 

With Diesel electric drive there would be no necessity 
for having any steam aboard the ship as all auxiliary ap- 
paratus can be more efficiently driven by electricity and the 
heating of quarters, cargo space and fuel or cargo oil, when 
necessary, could be done electrically. 

With the Diesel electric drive it is not necessary to use 
starting air during maneuvering, as the engines are not 
stopped; all the control and movements of the propeller be- 
ing done through the electrical machinery. The only time 
starting air is used is when the engine is started in prepara- 
tion for “stand by.” It is unnecessary to call attention to 
the importance of this advantage. 

AUXILIARIES 

Mainly for reasons of control, it is decidedly preferable 
to isolate the propelling equipment when at sea and to pro- 
vide a couple of small auxiliary sets, each having sufficient 
capacity to furnish the sea load and excitation. As the 
ship’s motor driven auxiliaries are usually designed for 230 
volts, the auxiliary generators should be either of the 3-wire 
type wound for 240/120 volts so as to provide 120 volts 
for lighting, or a motor generator set should be installed 
for lighting. It is desirable, of course, to have duplicate 
sources of power for lighting. A second alternative for the 
lighting circuits would be to have separate sets for lighting 
only. 

While in port, the main propelling sets may be used to 
supply the auxiliaries and for this purpose they are provided 
with series windings which are connected in circuit so that 
the machines will operate as compound wound generators 
when so used. When used for propelling purposes, the series 
winding is not in circuit and the generators, as well as the 
mctors are operated as pure shunt machines. These sets are 
usually of the 250 volt class. 

Where the number of main sets is relatively large, it would 
not be necessary to carry duplicate auxiliary sets for the sea 
auxiliary load, as in case of failure of the auxiliary set one 
of the main sets could be separated from the propeller load 
and used for supplying the auxiliary load without an ap- 
preciable loss in ship speed. 

The flexibility of arrangement. of the Diesel electric driv- 
ing machinery is so great that any emergency can be easily 
taken care of. Of the two arrangements of Diesel drive, the 
Diesel electric has the following advantages: 

Less weight and consequently more cargo, 
Better arrangement of machinery, 
Propeller speed can be selected for best performance, 
Extreme flexibility of reserve power, 
Simplicity and extreme flexibility of control, 
Should show lower maintenance costs, 
Equal or higher net return on investment, 
No starting air required during maneuvering. 

COMPARISON OF PRINCIPAL DRIVES 

As a summary, the following table of comparison of the 
various principal drives will be of interest. In arriving at 
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the figures given, all items of machinery and supplies neces- 
sary to the main propelling machinery were considered; 
foundations, water, fuel, etc., were taken into account. How- 
ever, it was necessary in some cases to make certain assump- 
tions, but an effort was made to place such assumptions on 
the conservative side, so as not to show an exaggerated com- 
parison. Further, certain major figures are at great variance 
in practice, and the table is, therefore, given as indicative of 
the trend of this comparison rather than actual proportions. 
The figures for turbine electric drive and geared turbine drive 
are based on the same steam conditions. 

The figures are based on a 3,000 horsepower ship operating 
over a 4,000 mile course at a speed of 11 knots, and making 
a total of 14 single trips per year. The geared turbine ship 
is taken as unity. Owing to the present unsettled conditions, 
it is hardly possible to make an intelligent cost comparison. 

Fuel Machinery 
Drive Consumption Weight 

Gearediturbineeaseeeeeeeeenee 1 1 
shunbinemelectri Caen: 1.06 1.05 to 1.10 
Direct connected Diesel...... 0.49 1.10 to 1.25 
IDNESEIl GIOCHI soscoaoodonoccs 0.57 0.75 

Motorship Kennecott Makes an Eco- 
nomical Voyage From the Pacific 

Coast to New York 
HE largest American built motor vessel in actual service, 
the Kennecott, owned by the Alaska Steamship Com- 
pany, a subsidiary of the Kennecott Copper Corpora- 

tion, recently arrived in New York from the Pacific Coast 
with a cargo of about 3,000,000 feet of lumber and ingot 
copper. The vessel is of about 6,500 tons deadweight, 360 
feet long, 49 feet 6 inches beam and draws 22 feet 3 inches 
loaded. She was built by the Todd Shipyards Corporation, 
at Tacoma, and is propelled by two McIntosh & Seymour, 
four cycle, marine oil engines, each. of 1,200 indicated 
horsepower. 

The engines of this vessel successfully burn the same 
heavy grade of fuel oil (of from 14 to 16 Baumé gravity) 
that is ordinarily burned under boilers. The daily fuel 
consumption of the Kennecott is 55 barrels, driving the ship 
at a sea speed of over ten knots. This is equivalent to only 
10 gallons of oil required to drive the ship one nautical mile. 
The engine room staff consists of eight men. 

An interesting engineering feature is that all the auxiliary 
machinery on this ship is electrically driven. The winches 
for handling the cargo, as well as the anchor windlass, the 
capstan and the steering gear, are all driven by electric 
motors, the current for which is furnished by two McIntosh 
& Seymour engines, each of 100 horsepower driving a General 
Electric generator. 

Fig. 1—One of the Kennecott’s 1,200 Horsepower Diesel 

Engines 

MARINE ENGINEERING 

Fig. 2.—View of the Engine, Showing Valve Gear 

A lesson to be learned from this vessel is that she requires 
less than half the quantity of fuel oil burned under the boilers 
to generate steam in a turbine or reciprocating engine driven 
ship, and furthermore, requires a less number in the engineer 
crew than is needed on a vessel of the same size, steam driven. 

Chuck for Holding Broken Drill Shanks 
In reducing the small tool equipment expense in shops 

where twist drills are used in large quantities, a new chuck 
produced by the Wayne Tool Manu- 
facturing Company, Waynesboro, Pa., 
for holding drills which have been 
broken at the shank will be found quite 
useful. 

The chuck is of a simplified design, 
consisting of but six parts: a shank, 
the chuck casing, two pawls, two screws, 
and a casing plate. Drills formerly 
discarded when broken may be ground 
to a 60 degree point at the broken end, 
which permits this end to automatically 
center itself in a corresponding 60 de- 
gree recess in the shank of the chuck. 
By turning the casing the pawls are 
brought into action and grip the drill 
above the grooves, thus locking it se- 
curely in the chuck. No wrenches are 
required to tighten or release the chuck, 
the hand twist of the casing alone be- 
ing sufficient to cause a positive grip 
of the pawls on the drill end. 

Chuck Designed for 
Broken Drill 

Shanks 

Industrial Research Laboratories 
ESEARCH facilities and the development activities of 
American industries are to be described in the forth- 
coming revision of Bulletin of the National Research 

Council Number 2, “Research laboratories in industrial es- 
tablishments of the United States of America.” Only 300 
such laboratories were listed in the first edition but it is hoped 
that several hundred new names will appear in the revision 
and that a more nearly complete reference list will thus be- 
come available. The Council requests particulars of their 
staff, equipment and facilities from directors of research who 
have not already supplied it. This material should be fur- 
nished as promptly as possible to the Research Information 
Service, National Research Council, 1701 Massachusetts 
avenue, Washington, D. C. The general demand for the first 
edition of the Bulletin shows the wide interest in this subject 
and the importance of having every laboratory which devotes 
even a portion of its time to research properly listed. 
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Quay Steamship Terminal Design 
Plan by Which Great Speed Can Be Attained 

in Handling Freight at Quay Terminal 

By H. McL. Harding* 

prise a waterfront length of 300 feet and a width of 
150 feet or 300 feet. The 300-foot width would in- 

clude warehouse and approaches. 
Of this 300 feet unit length from left to right the first 

50 feet as shown in the plan is for rail and dray approaches 
and for open storage; the next 200 feet is occupied by the 
transit shed with its front wall at a distance of 50 feet from 
the water’s edge, and the remaining 50 feet is reserved for 
additional rail, dray approaches and storage. Fifty feet + 4 
(50 feet) + 50 feet = 300 feet. 
The 300-feet of width is reserved as follows: 
The first 50 feet from the outer edge of the quay wall to 

the shed is for railway tracks and for drayways, chiefly for 
outbound freight; the next 50 feet is for the shed; the third 
50 feet is for railway tracks and drayways, chiefly for in- 
bound freight; then 100 feet is for the warehouse location 
and the next 50 feet for railway tracks and drayways. Fifty 
feet + 50 feet + 50 feet + 2 (50 feet) +- 50 feet = 300 feet. 

Another unit of 300 feet would be similar to the first unit. 
Originally it was the custom to make the shed and ware- 
houses each 400 feet long, but the necessity of greater dray- 
ways and less length of detours to the waterfront rendered 
the changes necessary. The one unit of 300 feet is generally 
of ample length for river barges. Two units each of 300 feet, 
that is 600 feet, would be required for ocean ships. 

The shed is 200 feet long and 50 feet wide and the ware- 
house 200 feet long and twice 50 feet, or 100 feet, wide; the 
distance from the warehouse to the ends of the unit is 50 feet. 

This use of 50 feet as a measure will enable all dimen- 
sions to be easily remembered. All plan distances are 50 feet 
or multiples of 50 feet. There are two railway tracks in 
front of the shed and three railway tracks in front of the 
warehouse, that is between the shed and the warehouse, 
three tracks to the rear of the warehouse. There are also 
two railway tracks within the warehouse. Of the three tracks 
to the front and rear of the warehouse the center tracks are 
for switch connections. The various tracks as shown are 
connected by crossovers. 

All external tracks and drayways in front of and between 
the buildings are spanned by traveling bridge cranes. These 
bridge cranes sustain foot bridges, monorails with hoists and 
revolving derricking jib cranes, all of which travel with the 
cranes. Attached to the derricking jib cranes are in addition 
the usual types of whip hoists. Within the warehouse in the 
center are two elevators with 20-foot by 10-foot platforms. 
Between the two elevators are spiral chutes and stairways. 
Motor drays are becoming larger. 

The drays or tractors and trailers enter at one end of the 
warehouse on the ground or first floor and pass upon the 
platform of either of the elevators. In leaving they depart 
through the doors at the other ends of the elevators. 

At the ground floor besides the doors at the end of the 
elevators, there are doors at the sides whereby freight can 
be unloaded from cars directly upon the elevator platforms 
or from the elevators through the same openings into or upon 
the cars. Should there be a basement of the warehouse, one 
of the elevators would have one of its shafts extended into 
the basement. 

O* E unit area of a quay terminal may be said to com- 

* Terminal Engineer, New York, former president, Society of Terminal 
Engineers. 

It will be noticed that the average distance from the ele- 
vators to any part of a floor is about 60 feet. It is therefore 
obvious that considering the fact that warehouse freight may 
not be moved for several months, and also the short distances 
of the average freight movements, little horizontal transfer- 
ring machinery will be required. 

The movement, however, to and from the different floors 
of the warehouse, that is, the hoisting and lowering as well 
as the approach movements to the warehouses, should be with 
great speed and without congestion. 

The second unit in line with the first is similar. Therefore 
there are 100 feet between the ends of two sheds and 100 feet 
between the warehouses. 

On account of the fire risk it is necessary to have these 
buildings separated. The fire risk is far greater in the shed 
than in the warehouse and the two should be separated. The 
shed is of steel but the warehouse is of reinforced concrete. 

Should there be a second line of warehouses they will be 
parallel to the first line. Yo the rear of the last line of 
warehouses is a traveling bridge crane, the same as the first 
with the outer end of the bridge crane supported on rails on 
a steel trestle. 

CoNCLUSIONS 

First: From six external parallel railway tracks, three on 
each side of the warehouse, freight can be transferred to or 
from any of the six floors of the warehouse, serving about 
60 cars. 

Second: From two dray areas each 50 feet in width and 
about 400 feet in length drays can be similarly served. 

Third: From cars on two internal parallel railway tracks, 
freight may be directly delivered to or taken from elevator 
platforms. 

Fourth: Drays on the ground floor can enter or leave large 
elevator platforms for any floor of the warehouse. 

Fifth: For certain classes of freight spiral chutes can be 
advantageously utilized. 

Sixth: The latest type of warehouse is the one space type 
with only one floor, that is the ground floor, and with a 
clear height of 50 feet. Such a warehouse is for cargoes of 
few consignments, as bags of coffee, rice and sugar, bales of 
cotton and wool, boxes of lemons and oranges, boxes of tea, 
cases of dry goods and barrels of liquids. There are also 
the combined warehouses—part being of multi floors and 
the rest of one floor. The cost of the one story warehouse 
equal in capacity to the five story is about one-fifth; the 
operating expense is about one-third, and the time for trans- 
ferring and handling about one-fourth. The one story type 
may be said to be derived from the high studded terminal 
shed. 

Measuring the Salinity of Boiler Water 
METHOD of measuring the salinity of boiler water 

A and incidentally of surface condenser leakage by 
means of the variations of resistance offered to the 

flow of an electric current through water of varying degrees 
of salt concentration has been developed by the Leeds & 
Northrup Company, Philadelphia, Pa. The method, briefly 
stated, consists of providing for a continuous flow of the 
condensates and boiler waters around suitable electrodes 
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Fig. 1.—Measuring Apparatus as Installed in Engine Room 

of Cargo Véssel 

arranged in pairs. The resistance offered to the flow of 
electric current between each set of electrodes is then measured 
with a Wheatstone bridge. A selector switch is provided for 
connecting the measuring apparatus to any one of the pairs 
of electrodes in the various condensates and boiler waters. 

Fig. 1 shows the measuring apparatus as installed in the 
engine room of a cargo vessel. When in operation, switches 

F 

\ 

Fig. 3.—Cell for Measuring Fig. 4.—Cell for Insertion in 

Salinity of Condensate Condensate Pipe Line 

A and B are closed and the selector switch S turned to the 
position corresponding to the boiler in which the salinity is 
to be determined. The circuit is then closed and knob C 
adjusted until the galvanometer pointer D comes to rest at 
zero. Then the salinity may be read directly from the dial E 
in grains of chlorine per gallon. By adjustment of the selector 
switch the salinity in any other boiler may be determined. 
Fig. 2 shows a photograph of the boiler water cell installed 
on the Babcock & Wilcox marine boiler. 

Fig. 3 shows the installation of the cell for measuring the 
salinity of the condensate. Two electrodes are mounted in a 

MARINE ENGINEERING Aveust, 1921 

Fig. 2—Boiler Water Cell Installed on Babcock & Wilcox 

Marine Boiler 

perforated case at the end of a brass tube. The lead wires 
are brought out at the other end through a rubber bushing 
The tube is then inserted vertically inside the outer tube to a 
depth sufficient to place the electrodes beneath the level of 
the water in the filter box. 

Fig. 4 shows a smaller cell equipped for insertion in a 
condensate pipe line. The cell tube is mounted in the form 
of a gate valve, ground union and stuffing box in such a 
manner that the cell may be withdrawn and inspected with- 
out leakage of the condensate or interruption of service from 
the turbines. 

Reciprocating and Turbine Pump 

Governors 

“Ideal” marine pump governors have been made by 
the engineering staff of the Atlas Valve Company, 

Newark, N. J. In former designs of this governor, a goose- 
neck containing an oil trap was used. In both the new types 
this gooseneck oil trap has been eliminated, the trap being 
cast into the body of the governor itself, thus reducing the 
number of parts and eliminating the danger of leakage. The 
method of feeding oil to the oil bath has been much simpli- 
fied. In the case of the constant pressure type governor, one 
stuffing box on the top has been removed. 

In general the governor consists of two moving parts, a 
steam valve which slides backward and forward within a 
valve body of the double balanced valve type, and a control 
piston which moves backward and forward in a bath of oil 
within the control cylinder. This oil bath serves to lubricate 
the operating piston and also to prevent the liquid being 
pumped from entering the control cylinder. It also eliminates 
the possibility of the piston sticking due to corrosion or sedi- 
ment. The variable pressure type governor is equipped with 
an emergency control lever which provides a means for 
manually operating the governor so that it can be held wide 
open or shut off tight regardless of the pump pressure. 

No designs of constant pressure and variable pressure 



Questions and Answers for Marine Engineers 
Inquiries of General Interest Regarding Marine Engineer- 

ing and Shipbuilding Will Be Answered in This Department 

Conducted by James L. Bates 

This department is maintained for the service of practical 
marine engineers, draftsmen and shipbuilders. All inquiries 
should bear the name and address of the writer. Anonymous 
communications will not be considered. The identity of the 
writer, however, will not be disclosed unless the editor is 
given permission to do so. 

Wind Resistance of Vessel’s Topside and 

Superstructure Surfaces 
Q. (1126).—Flease advise as to the effect of great topside and super- 

structure areas upon the performance of large cceangoing vessels. 

A. (1126).—This effect is manifested in several ways, 
each being more or less apparent as the causes to which it is 
attributable are present in greater or less degree in a given 
case. If it be assumed that the vessel has sufficient stability 
in all conditions, the question of the effect of the vertical 
distribution of the weight involved may be dismissed at once. 

It then becomes necessary to consider the effect of the wind, 
induced or not by the vessel’s speed, upon the ship. This 
may be manifested in the effect upon steering when under 
way, in the position assumed when riding to a mooring, in 
the effect upon the vessel’s position relative to the vertical 
when at sea, in a tendency to drift to leeward under the 
action of a beam wind and in decreased speed when steam- 
ing into head winds. 

Large vessels usually operate on a fixed schedule and 
make straight runs between ports so that maneuvering is not 
important. Provided the distribution of both topside and 
immersed surface fore and aft is reasonably symmetrical, 
steering characteristics should be satisfactory. High struc- 
tures and light draft forward combine to make it difficult 
to keep a course with a wind from either bow. In this con- 
nection, note the losses which have sometimes occurred among 
the Great Lakes freighters after a heavy storm. ‘These ves- 
sels have machinery aft and, when light, trim deeply by the 
stern. They are then difficult to control in a heavy blow. 

Such an arrangement of superstructure as referred to above 
results in yawing when moored by the bow. This is objec- 
tionable because of the probable loss of ground tackle and 
the danger resulting to both the vessel itself and to other 
vessels anchored near by. 

In considering a vessel’s behavior under the action of a 
beam wind, we have a condition somewhat analogous to that 
of the sailing ship. The drift to leeward, other things being 
equal, will depend upon the ratio of the area of topside to 
that of the immersed lateral plane. When the value of this 
ratio exceeds about 2.25 we may expect some difficulties in 
handling, due to the small hold of the ship upon the water 
and the large hold of the wind on the ship. If, in addition 
to the above, the vessel in hand has been given a small value 
of metacentric height in order to secure easy motion in a 
seaway, we may expect her to assume and maintain uncom- 
fortably large angles of heel for such periods of time as the 
wind may continue to act. 

The retarding effect of head wind upon a high speed vessel 
with lofty upper works may be very pronounced. Experi- 
ments carried out upon the model of the Mauretania indicate 
that with a head wind equal to the maximum ahead speed 
of the vessel, about 25 knots (the velocity of the wind rela- 
tive to that of the ship thus being 50 knots), an increase of 

12 percent over the resistance of smooth water at maximum 
speed might be anticipated. 

The following table shows some interesting values of rud- 
der area ratios and ratios of areas of topside to areas of 
immersed planes for several large vessels: 

Ratio 
a SSS) 

Topside Area of 
areato central 
area of immersed 

Length Freeboard Freeboard central plane to 
IB IP.  IDyeaitz, ose. Aft, immersed rudder 
Feet Feet Feet Feet plane area 

Leviathan ..907.5 38 , & 37 2.0 90 
Aquitania ..865 36 48 38 1.95 75 
Olympic ...850 34.5 50 42 1.88 50 
Collier, ; 
loaded..... 520 28.0 29 24 86 65 
Collier, 
HEIR. oooo00 520 16.0 45 31 2.26 114 

The above figures are not taken from the detailed plans 
but are believed to be sufficiently close for the purpose in 
hand. Deck houses and stacks have been included in ob- 
taining the projected area of the above water portion. Masts, 
boats, etc., have been omitted. 

The collier, when light, not only has a high topside ratio 
but the freeboard forward is relatively very great. In ser- 
vice some difficulty has been experienced in handling her. 
This has necessitated special ballast arrangements and the 
fitting of the present relatively large rudder. 

Speed of Ship and Revolutions of Propeller 
QO. (1129).—I would appreciate knowing the rule or formula for figuring 

the miles per hour made by an ocean steamer by using the following data 
from the engineer’s log: 

4.00 P.M. 86770 R. P. M. 

92750 5.00 P. M. 5980 60 99.6 
The officer of the watch would read the patent log at 5.00 P.M. and 

get his miles per hour as, say 10.8. If he wanted to check the distance 
run by using the revolutions per minute or the revolutions per hour from 
the engine room counter, how would he go about it from the above data? 

If the chief engineer told him that the ‘‘slip of the propeller” was 15 per- 
cent for that particular ship, in what manner would it enter the calculation? 

A. (1129).—There is no formula by means of which the 
speed of a vessel may be accurately ascertained, having given 
only the revolutions of the screw. In his book, “Practical 
Marine Engineering,’ Seventh Edition, pages 593 to 602, 
Admiral Dyson gives a brief discussion of the principles in- 
volved in the problem of propulsion. A careful study of 
these pages will be of value. 

In order to find the speed of a ship, the following data are 
required: 

The pitch of the propeller, expressed in feet—p. 
The revolutions of the propeller per minute—R. 
The slip ratio or slip, expressed as a percentage—s. 
The procedure is then as follows: 
(a) Multiply the pitch by the revolutions. 
(b) Subtract the slp percent from 1.00. 
(c) Multiply together the results from (a) and (b). 
(d) Divide the result in (c) by 101.3. 
If V represents the speed of the ship in knots, we may 

express the foregoing as follows: 
pR (1.00 — s) 

Y= 
101.3 
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It will be noted that the above method depends for the ac- 
curacy of its results upon an exact knowledge of the pitch 
of the propeller and the slip (the revolutions being taken 
from the counter as stipulated). 

As made and. installed propellers are subject to variations 
in pitch in a given blade and in the different blades of the 
same propeller. In actual service, the ship herself will vary 
from time to time as to displacement, trim, condition of bot- 
tom. Further, the hub of the propeller and the after body of 
the vessel itself may be so designed as to cause abnormal 
eddy losses. The propellers may also be so located with ref- 
erence to the hull as to work inefficiently. It will accord- 
ingly be apparent that neither the pitch of the propeller nor 
its slip is susceptible of accurate determination from the de- 
sign data and that even with the greatest care, their measure- 
ment from the actual vessel can be closely accurate for only 
a given set of conditions. 

The most satisfactory method of relating revolutions and 
speed of ship for convenient reference is by means of curves 
of speed and revolutions. The data from which these are 
plotted are obtained from standardization trials, made over 
a carefully measured course, under favorable conditions of 
weather and bottom and at known displacements. Such 
curves, of course, take into consideration pitch and slip and, 
if carefully prepared, are substantially accurate for the con- 
ditions obtaining at the time of the trials. 

Characteristics of Curve of Transverse 

Metacenters 
QO. (1130).—Is i+ possible for a curve of transverse metacenters to drop 

as the lower drafts are approached? If so, what is the cause and is a form 
which gives a curve having such a characteristic a desirable one? 

A. (1130).—Such a curve is easily possible, though it is 
seldom met in large steam vessels of the present day. 

The cause is to be found in the relationship which the 
height of metacenter bears to the form and displacement of 
the vessel. The position of the metacenter in any floating 
vessel is determined by the value of the B. M. (that is the 
distance between the vertical center of buoyancy and the 
metacenter) and the vertical height of the center of buoyancy. 
This relationship may be expressed thus: 

IW LE WW (Cn 18 S'S 13}, IE 
In which M is the height of the metacenter from a fixed ref- 
erence line, as the bottom of keel or the load water plane. 
V.C.B. is the height of the center of buoyancy relative to 
the reference line. B.M. has been defined above. 

moment of volumetric displacement about refer- 
ence line 

Now I% C. B= 
volume of displacement 

moment of inertia of water plane 
and Bi, =— 

volume of displacement 

The transverse immersed sections of the modern steam ves- 
sel approach rectangles throughout the length of the vessel’s 
middle body which generally accounts for the greater portion 
of her displacement. These sections in some modern de- 
stroyers, in certain tugs and in many cruising yachts pro- 
pelled by sail approach more nearly the triangle. If we con- 
ceive two vessels, one having a constant rectangular cross 
section from end to end and the other having a constant tri- 
angular cross section from end to end, a study of the trans- 
verse metacentric curve of each will aid in bringing out the 
differences and the reasons therefor (see Figs. 1, 2 and 3). 

In Figs. 1 and 2 the waterlines are numbered 1, 2, 3, 4, 5. 
In Fig. 3 the ordinates indicate the number of units above 
the base while the abscissas correspond to the waterlines. 

Note that the curves of V.C.B. are similar in shape and 
that for Fig. 1 is the higher. The curves of metacenters are 
entirely dissimilar, that for Fig. 2 having a low point between 
waterlines 3 and 4, rising gradually from this point to the 
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upper waterlines but increasing in height rapidly toward the 
lower waterlines. For Fig. 1 the curve of metacenters is a 
straight line. The differences between the two curves are 
largely due to differences in the values of B. M. (the value 
of B. M. at any point being the vertical distance between the 
curve of metacenters and that of the center of buoyancy). 

In general, then, it may be said that vessels with flat 
floors have curves of transverse metacenters which rise rap- 
idly at the lighter drafts because the volumes of displace- 
ment decrease much more rapidly than the inertia of water 
plane. 

Vessels with great rise of floor have curves of transverse 
metacenters that drop rapidly at the lighter drafts because 
the volumes of displacement decrease more slowly than the 
inertia of water plane. 

The form of cross section appropriate to a given type 
of vessel is generally fixed by considerations of cargo capac- 

—rapa 
_____ Base _Line 

F1G.1. FIG.2. 

Units Above Base. 

Waterlines. 

FIG. 3. 

ity, resistance, behavior in a seaway, etc., and the beam is 
fixed at a figure such that a proper value of metacentric 
height will result. It may be said, accordingly, that the form 
of metacenter curve is a minor consideration in the choice of 
shape of cross section. 

Str JOHN Harvard Brxe£s is shortly retiring from his 
position as third occupant of the John Elder Chair of Naval 
Architecture and Marine Engineering at the Glasgow Uni- 
versity, which position he has held since 1891. Professor 
Biles is a well known architect and has been for a long time 
identified with the Clydebank Shipbuilding Works, where 
he did original work in designing, notably the Atlantic liners, 
the S. S. Paris and the $. S. New York, the Russian destroyer 
El Destructor and the Spanish cruiser Reina Rienta. Pro- 
fessor Biles acts as consulting naval architect to the India 
office, is a past master of the Worshipful Company of Ship- 
wrights and has been president of a number of professional 
and scientific societies. He has also published many works 
on naval architecture and marine engineering. 
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PERSONAL MENTION 

A. J. Frey, a practical ship operator of twenty years’ ex- 
perience, has been appointed one of the three vice presidents 

of the Emergency Fleet Corporation who will be on the board 
directing the Shipping 
Board fleet. For sixteen 
years previous to 1918 he 
was with the Pacific 
Mail Steamship Com- 
pany for the last eight 
years of which term 
he was assistant general 
manager. In May, 1918, 
he joined the forces of the 
United States Shipping 
Board Emergency Fleet 
Corporation, at San Fran- 
cisco, and thereafter suc- 
ceeded district manager 
Pillsbury, in charge of the 
Ship Construction Di- 
vision of the Southern 
Raciticny Districts leheNs 
position he held until July, 
1920, when he entered the 

employ of the Los Angeles Steamship Company as gen- 
eral manager of that concern, operating passenger vessels 

between San Francisco and Los Angeles, a position 
which he resigned in order to come with the Shipping 
Board. Mr. Frey is 43 years of age, and is regarded by 
practical shipping men as an exceedingly competent executive, 
‘thoroughly familiar with ship construction and operations. 
While with the Pacific Mail Steamship Company Mr. Frey 
managed the operation of the largest fleet of steamships 
plying between the Pacific Coast and Oriental ports. His 
record with the Shipping Board has been unexcelled. 

A. J. Frey 

Wr11aM J. Love of Furness, Withy & Company, Ltd., 
has been appointed one of the three vice presidents of 
the Emergency Fleet Corporation who will be on the board 

directing the Shipping 
Board fleet. Mr. Love was 
born in Baltimore in 1873. 
He is the son of Colonel 
William H. Love, who is 
an authority on the history 
of Maryland and early 
American shipping. He 
was educated at St. Mar- 
tin’s Academy and subse- 
quently prepared for the 
Naval Academy, but de- 
cided to enter the employ 
of Christopher Furness, 
who ran lines of steamers 
from Baltimore and New- 
port News to the United 
Kingdom. After two 
years’ experience he en- 
tered the employ of the 
Atlantic Transport Com- 

pany, Baltimore, and remained with this company until 
1917, passing through the various departments, becom- 
ing manager of the American flag steamers of the Interna- 
tional Mercantile Marine Company. Later he resigned to 
become the assistant manager in the United States for Fur- 
ness, Withy & Company, Ltd., one of the largest shipping 
firms of Great Britain. During the war Mr. Love was the 
Director of Trades and Allocations under the Shipping Con- 

Wm. J. Love 
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trol Committee, and for a time acted as advisor to the Chief 
of Embarkation, under General Goethals. Following the 
armistice, Mr. Love returned to New York, re-entering the 
employ of his former firm as assistant manager in the United 
States. Mr. Love’s experience has been exceedingly compre- 
hensive, covering every aspect of the entire shipping world. 
He is especially familiar with competitive trade conditions 
throughout the world, and. likewise has a large acquaintance- 
ship with the merchants and exporters throughout the United 
States. His expert knowledge and acquaintanceship will be 
invaluable to him in the performance of the duties he has 
undertaken in connection with the operation of the fleet. 

J. Barston Smutty, of J. H. Winchester & Company, 
has been appointed one of the three vice presidents of the 
Emergency Fleet Corporation who will be on the board di- 

recting the Shipping 
Board fleet. Mr. Smull 
was born in the City of 
New York in 1874. His 
parents were Baltimorians. 
He was educated in the 
Harvard School, New 
York, and afterwards at 
Columbia College. He 
later entered his father’s 
shipping business in 1894, 
and in 1907 he joined the 
firm of J. H. Winchester & 
Company, steamship 
agents and ship brokers, 
which firm was incorpo- 
rated in 1913, when he be- 
came vice president of that 
corporation. The firm of 
J. H. Winchester & Com- 
pany was established back 

in 1856 and is now the largest ship brokerage company in 
America. Mr. Smull has been closely identified with the 
work of the New York Produce Exchange and has been on 
the Board of Management the last six years, and for the last 
two years has been vice president of the New York Produce 
Exchange. He is also chairman of the Committee on Har- 
bors and Shipping of the Chamber of Commerce in the State 
of New York and serves on the executive committee of that 
organization. During the war Mr. Smull was associated with 
the Shipping Board as a member of the Chartering Committee 
which functioned at New York. This committee had to pass 
on all the charters for all steamers—whether American or 
foreign flag—which sailed from or to an American port. 
During the war period that committee passed on upwards of 
20,000 charter parties. Mr. Smull has had a wide experi- 
ence in all branches of shipping and is thoroughly familiar 
with all questions in connection therewith, as well as with 
questions of trade routes, ete. He is recognized by all ship- 
ping interests as a foremost expert in ship operation, includ- 
ing trans-oceanic and coastwise. 

J. B. Smull 

IsAAc Harter has been appointed general superintendent 
of the Babcock & Wilcox Company, New York, to succeed 
the late James P. Sneddon. Mr. Harter was born in Mans- 
field, Ohio, in 1880, and was educated in St. Paul’s School, 
Concord, N. H., and the University of Pennsylvania. Imme- 
diately upon graduation in 1901 from the latter institution, he 
entered the employ of the Aultman & Taylor Machinery 
Company, a corporation of which his father had previously 
been president. He began at the bottom in the boiler depart- 
ment as a gang boss on inventories, and was transferred later 
to the cost department, where he became familiar with the 
details of each branch of the business. He was elected a 
director of the company while in this department, and a little 
later was appointed acting superintendent of the boiler de- 
partment. In September, 1905, the company sold its boiler 
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business to the Stirling Company, and Mr. Harter joined the 
staff of E. R. Stettinius, the business head of the latter com- 
pany, which was absorbed by the Babcock & Wilcox Com- 
pany in 1907. When L. I. Summers resigned the position of 
superintendent of the Stirling works at Barberton, Mr. 
Harter succeeded him, and in 1911 became superintendent of 
the Bayonne works. He served in this capacity until about a 
year ago, when he became assistant to the president, at New 
York, where his office will remain as general superintendent. 

JupcE WALTER D, Meats, former associate justice of the 
Appellate Court of Ohio, has been appointed chairman of the 
United States Shipping Board Claims Commission, which is 
to settle all unliquidated claims, amounting to $211,000,000, 
which the new Shipping Board has inherited. ‘The associate 
members of the commission are Homer Ferguson, president 
of the Newport News. Shipbuilding & Dry Dock Company; 
IF. W. Wood, former president of the Maryland Steel Com- 
pany; Captain Richard M. Watt, Construction Corps, 
United States Navy; and Arthur W. Teele, of the accountant 
firm of Patterson, Teele & Dennis. The secretary of the 
commission will be O..P. M. Brown. The commission will 
probably not begin active functioning until September 1, as 
the new Shipping Board will require that length of time to 
get its cases ready. In the meantime, the commission will 
send notices and forms to all claimants so as to expedite the 
findings of the commission, once it is in session. 

LETTERS TO THE EDITOR 

Superheated Steam on Steamships 
In connection with the article by Dr. Peabody in the July 

issue of Marine Engineering, I would like to draw attention 
to a few points in connection with the form in which data 
are frequently presented to show comparative performances of 
superheated and saturated steam installations. The data 
given by Dr. Peabody on page 541 show clearly the fuel 
saving effected by using superheat on two tow boats, but the 
article gives insufficient information for the use of a designer 
who is trying to gather data for use in proportioning new 
installations. 

The thing that is almost always lacking in the information 
published about performances with superheated steam is the 
boiler data. 

There are two main divisions of the steam plant which can 
behave more or less independently to either raise or lower 
the over-all plant efficiency, namely, the boiler and the main 
engine or turbine. To compare the saving due to superheat 
for two ships or for the same ship with and without super- 
heat, without giving the relative boiler and engine efficiency 
in each case, does not benefit the designer very much. 

It is a characteristic of boilers that the efficiency is in- 
creased if the normal evaporation per square foot is reduced. 
In cases where a ship is converted from saturated to super- 
heated steam, due to the lower engine water rate, the steam 
flow will be reduced and with the same boilers the required 
evaporation is reduced so the boiler efficiency will be in- 
creased. Therefore, in such a case, the saving due to super- 
heat is due to higher boiler efficiency as well as higher engine 
efficiency. 

Where useful data are to be published regarding fuel saving 
with superheat, it would be an advantage to the reader (since 
the boiler efficiency and engine water rate are probably not 
known), if the type of boiler and total heating surface were 
given. 

In connection with the increased efficiency of the recipro- 
cating engine due to the use of superheat, we may naturally 
expect considerable variation for different designs, but the 
different text books and technical magazines seem to average 
up about the same in giving one percent gain for every ten 
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degrees of superheat from 0 degree up to 100 degrees and 
one percent for every twelve degrees from 100 degrees to 
200 degrees. 

It is generally considered necessary in order for an engine 
to develop the same mean effective pressure with superheated 
as with saturated steam, to increase the high pressure cutoff. 
This view is not at all consistent with the generally supposed 
economy gain due to superheat as is shown by the attached 
curve sheet. 

Curves 1 and 2 are plotted from the values in Marks and 
Davis’ tables for steam at 225 pounds per square inch abso- 
lute. Curve 3 is obtained by dividing 1 by 2. Curve 4 repre- 
sents the percent reduction in ordinates of curve 3 based on 
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Properties of Superheated Steam 

B.T.U. per cubic foot for saturated steam. Curve'5 is the 
increase in efficiency based on one percent per 10 degrees 
up to 100 degrees superheat and one percent per 12 degrees 
from 100 to 200 degrees superheat. 

- The practical coincidence of curves 4 and 5 shows that if 
the actual saving in. steam due to superheating is as great 
as curve 5 indicates then an engine will give the same power 
for the same high pressure cutoff regardless of superheat. On 
the other hand, when experience shows that the volume of 
steam supplied to an engine has to be substantially increased 
for the same power using superheat then the increase in 
efficiency is not as great as curve 5 shows. 

For any other boiler pressure a similar set of curves can 
be deduced and the conclusion to be derived will be the 
same as we have shown for the case of 225 pounds per square 
inch absolute. 

It seems to the writer that there is a very broad field for 
valuable investigation in the matter of superheating. We 
need much more reliable data than we now have for the rat- 
ings and efficiencies of marine boilers and engines using 
superheat. 

Newark, N. J. James L. Haynes. 



Shipbuilding and General Marine News 
Contracts for New Ships—Shipyard Improvements 
—Engineering Projects—Improved Appliances 

Marine Societies Combine to 

Hold Big Exposition in New York 
During Third Week of November 

First Annual Exhibit Will Be Held in Central Mercantile Building— 

“American Marine Week” Promises to Be Epoch-Making 
Occasion—List of Committee Members 

At a meeting of the Executive Commit- 
tee of the Marine Equipment Association 
of America, held in the office of the presi- 
dent, Col. Edward A. Simmons, Wool- 
worth Building, New York City, on July 
21, it was decided to hold the first annual 
exhibit at the Central Mercantile Building, 
New York City, during the week begin- 
ning November 14, next. 

The Central Mercantile Building, more 
familiarly known as the Greenhut Building, 
is located on the east side of Sixth Avenue, 
between 18th and 19th Streets. For some 
years it was occupied by a retail dry goods 
store and during the war was taken over 
by the War Department and used as a 
hospital for sick and wounded soldiers re- 
turned from overseas. Each floor of the 
building contains more than 80,000 square 
feet of space with a floor load of 190 
pounds per square foot. The first two 
floors have been laid out by the Manufac- 
turers’ Exhibition Company, Inc., for per- 
manent exhibits of machinery and mechan- 
ical appliances much like the one that has 
existed in the Bourse Building, Philadel- 
phia, for several years. The marine show 
will be held on the third floor; and all 
exhibits will be installed under the direc- 
tion of the Exhibits Committee of the 
association, of which W. M. Wampler, of 
the Coen Company, is chairman. Applica- 
tions for space as well as for membership 

in the association should be addressed to 
the secretary, K. L. Ames, Jr., American 
Steel Foundries, McCormick Building, Chi- 
cago, Ill. 

The by-laws of the association provide 
that only members may exhibit. The an- 
nual dues are $25 a year; and each ex- 
hibiting member will be charged a given 
price per square foot for such space as he 

may contract. The cost for this year has 
not yet been determined. 

It is the plan of the association to lay 
out the exhibit spaces in given standard 
units of uniform design, which may be 
easily put up, taken down and stored, and 
to buy and own all of the material for use 
in future years. 

The action of the Marine Equipment As- 
sociation in deciding to exhibit during the 
week in which the Society of Naval Archi- 
tects and Marine Engineers will hold its 
annual convention and the appointment by 
the Council of that society of a committee 

consisting of Captain C. A. McAllister, 
chairman, J. Howland Gardner, W. H. 
Todd, H. H. Raymond and F. L. DuBosque 
to act with a like committee of the Marine 
Equipment Association in laying out a 
joint program for a big “American Marine 
Week,” will mean much to the shipbuilding 
industry of this country directly, and will 
also stimulate public interest in the Ameri- 
can merchant marine. Also, the American 

Society of Marine Draftsmen has changed 
the date of its annual meeting to November 
14 and it is believed that other organiza- 
tions in the marine field will decide to meet 
during that week. 

The members of the executive committee 
are: New England District: E. B. Williams, 
manager marine department, B. F. Sturte- 
vant Company, Boston, Mass., and F. L. 
Andrews, vice-president, Hyde Windlass 
Company, Bath, Me. New York and New 
Jersey District: M. L. Katzenstein, man- 
ager marine .department, Worthington 
Pump & Machinery Corporation, New 
York; W. M. McFarland, manager marine 
department, Babcock & Wilcox Company, 

New York; H. C. Davis, treasurer, Row & 
Davis Engineers, Inc., New York, and 
Frank Hatch, vice-president, Shepard Elec- 
tric Crane & Hoist Company, Montour 
Falls, New York. Pennsylvania, Maryland, 

Delaware, District of Columbia, Virginia 

and West Virginia District: G. W. Selby, 
secretary-treasurer, Marine Decking & 
Supply Company, Philadelphia, Pa.; J. C. 
McQuiston, director of publicity, Westing- 
house Electric & Manufacturing Company, 
East Pittsburgh, Pa.; William Stayton, 
president, Baltimore Steamship Company, 
Baltimore, Md., and W. P. Smith, superin- 
tendent of sales, Wm. Cramp & Sons Ship 
& Engine Building Company, Philadelphia. 
South Atlantic and Gulf States District: 
Paul Jahncke, vice-president, Jahncke Dry 
Docks & Shipbuilding Company, New Or- 
leans, La. Great Lakes District: F. C. 
Bradbury, manager marine department, 

Crane Company, Chicago; J. D. Sarles, 
manager marine department, Pyle-National 

Company, Chicago; H. L. Hibbard, man- 
ager marine department, Cutler-Hammer 
Manufacturing Company, Milwaukee, Wis. ; 

and J. H. Redhead, assistant manager of 
sales, National Malleable Castings Company, 
Cleveland, Ohio. Pacific Coast District: 
W. M. Wampler of the Coen Company, 
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San Francisco, and H. F. Alexander, presi- 
dent of the Pacific Steamship Company, 

Seattle. 
The Finance Committee consists of W. 

M. McFarland, Babcock & Wilcox Com- 

pany, chairman, and J. R. Tiebout, Jr., of 

W. & J. Tiebout. 

SUCCESSFUL TRIP 

Steamship ‘George Washington” 

Satisfactory on Trials 

On Saturday, July 16, the George Wash- 
ington sailed for Boston for the double pur- 
pose of dry docking—New York not having 
a dock large enough—and trying out her 
machinery and equipment. She carried on 
this trip a total of 650 persons divided as 
follows: crew, 414; mechanics and watch- 

men, 193; shipping men and representatives 
of the Shipping Board, United States Mail 
Steamship Company and manufacturers of 
marine equipment, 43. 
On the way up the time was devoted to 

checking and adjusting the compasses, rud- 
der indicators, annunciators and all the 
equipment used in working the ship. Al- 
though full speed trials were not attempted 
on this leg on account of the condition of 
the vessel’s bottom, her engines were well 
tested for various combinations of maneu- 
vering power such as going ahead with one 
engine while reversing with the other. 
Upon her arrival at Boston on Monday 

morning she immediately entered the 1,200 
foot Commonwealth Dry Dock where a 
train of pontoons was quickly arranged 
along her sides so that the workmen could 
start scraping her underbody as the water 
was being pumped out of the dock. She 
was cleaned and painted before three o’clock 

Tuesday, when she was again floated and 
ready to proceed on her return trip. 

After passing Boston Light on her 
way back the engines were turned up to 
full speed, turning over at 82 revolutions 

per minute, which corresponds to a speed of 
18% knots. The ship was kept at practi- 
cally full speed for the entire return trip, 
showing that the machinery is in excellent 
working order. Very little vibration is 
noticeable at full speed, but around 11 or 
12 knots there is a point where there is 
considerable vibration, 

The stewards’ department was also under 

trial, having to care for 650 men, and we 
are glad to say that the service and food 
compared favorably with those of the old 
established lines. 

The George Washington will be in ex- 

cellent shape for her initial trip on August 
3, as the reconditioning work is now prac- 
tically complete. She will take 250 mem- 
bers of the American Legion to France on 
this voyage, where they will be the guests 
of the French Government. They will be 
royally entertained for seventeen days. 
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“Archer” and “Independence,” Electrically 
Driven, On Sea Trials 

Sea trials for two electrically driven ships 
were run off by the new trial board of the 
United States Shipping Board outside of 
Sandy Hook, N. J., when the newly con- 
verted ships Archer and Independence were 
given their official tests on July 21 and 14, 
respectively. Commander V. V. Wood- 
ward is chairman of the recently named 
trial board, the other members being H. B. 
Taylor, chief turbine engineer; A. K. Nich- 

ols, local Shipping Board manager at Phil- 
adelphia, and A. Conti, manager of the 
technical department at New York. In the 
absence of other members of the board on 
various assignments, the two electric drive 

of the Independence, Captain Crozier. 
“Everything proved entirely satisfactory,” 

Mr. Taylor said upon the return of the 
Archer. “The electric drive mechanisms 
and all the auxiliaries functioned perfectly 
and the trial was one of the most success- 
ful we have ever run. The propeller de- 
veloped between 100 and 102 revolutions 
per minute, giving the ship a speed of about 
11 knots. She carried and maintained easily 
between 200 and 210 degrees of superheat.” 

In addition to a large number of ship- 
ping men, naval architects and engineers 

attending both trials, representatives were on 
board from the General Electric Company, 

Independence Completing Trials 

trials were conducted by Chief Turbine En- 
gineer Taylor. Both trials were announced 

as being highly successful. 
Both ships are of 11,868 deadweight tons, 

440 feet in length, and were built by the 

Bethlehem Shipbuilding Corporation on the 
west coast. The General Electric Company 
supplied the electrical equipments, the in- 
stallations being by the Tebo Yacht Basin 
Company, Brooklyn, N. Y., one of the Todd 
Shipyards Corporation plants. 
The results of the trials of the Archer, 

which was commanded by Captain 
F. A. Branen, were coincident with those 

NEW FERRIES 

New York to Spend Close to Half 

Million on Boat Lines 

With a total of $995,000 expected to be 

made available in the immediate future— 

$695,000 for the Grand Street Ferry Line 

and $300,000 for the Dyckman Street Ter- 

minal—the Department of Plant and Struc- 
tures of the City of New York will prob- 
ably spend close to half a million dollars 
for boats, terminals and equipment, accord- 
ing to official information obtained by 
Marine ENGINEERING. In addition, the de- 
partment carried on the work of blowing 
up the sunken ferryboat Queens, which had 
been an obstruction in the College Point 
slip for some time, and Commissioner 

the Superheater Company, White Fuel Oil 
Engineering Corporation, Wilson & Mona- 
han, Diamond Power Specialty Company, 
Chadburn Ship Telegraph Company of 
America, American Navigator Log Cor- 
poration, the American Bureau of Shipping, 
and the Todd Shipyards Corporation. 

The Archer and Independence are sister 
ships of the Eclipse and Invincible, which 
have already made successful voyages as 
electrically propelled cargo carriers. In 
each case the electric equipment has been 
installed under the supervision of the Ship- 
ping Board. 

Whalen is said to be seriously considering 
the building of the Dyckman Street ter- 
minal with department labor and engineers. 
“We have met with such success in over- 
coming unexpected obstacles,’ Commissioner 
Whalen said, “that we can probably save 
about $75,000 by building the Dyckman 
Street terminal ourselves.” 

The contract for the construction of a 
pontoon, to cost about $5,000, is expected to 
be given out for bids during the course of 
the Dyckman Street work, and the $300,000 
appropriation includes outside bids for such 
equipment as gears, etc. 

In connection with the Grand Street 
Ferry Line, $695,000 has been voted, of 
which sum $444,000 is for the construction 
or the purchase of boats, $45,970 for the 
purpose of contracting for pontoons, gears 

and similar equipment; $125,030 for labor, 
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CHANGED MODEL 

Satisfactory Results Favor Trial 

of West Lewark on 

Pacific Coast 

Attended by Meyer Lissner, one of the 
recently appointed members of the United 
States Shipping Board, William Chisholm 
and F. C. Brandt, respectively manager and 
district comptroller of the Pacific District, 
Emergency Fleet Corporation of the 
United States Shipping Board; also by 
officials of the shipbuilding company, and 

a number of friends, the sea trials of the 
West Lewark, run the middle of June, 
proved eminently satisfactory. 

This 11,500-ton flush deck freighter is 
the first to be completed of the five of her 
class being built and engined by the Los 
Angeles Shipbuilding & Dry Dock Com- 
pany under contracts with the United 
States Shipping Board. Four hundred and 
fifty-five feet and nine inches over all, the 
West Lewark type is engined by the same 
3,500 I.H.P. marine engine designed and 
built in the shops of this company for 
twenty-seven out of a total of thirty-five 
cargo carriers, which their contracts with 
the Shipping Board call for. The first 
thirty of these ships, twenty-two of which 
have the same type of engine as the above, 
were of 8800 tons. Their over all length 

was 423 feet 5 inches. Considerable interest 
was, therefore, shown by all officials in the 
speed to be developed by the changed model 
with increased length in a ship designed to 
carry nearly 3,000 additional tons and with 
exceptionally efficient cargo storage and 
handling arrangements. 

The West Lewark has been chartered by 
the Williams, Diamond & Company, Pacific 
Coast shippers. Capt. W. C. Ansell has 
been appointed master for the new ship 
by the operating company, and has arrived 
here to take charge of the ship and prepare 
for immediate sailing to San Francisco, 
Columbia River and Puget Sound points to 
load general cargo for the maiden voyage 
to London, Liverpool and Continental ports. 

Notwithstanding the number of Shipping 
Board vessels reported as idle, the excep- 
tional cargo storage and cargo handling 
facilities provided by the West Lewark 
made her particularly attractive to ship- 
pers for the Pacific-European trade. 

Tanker Launched 

The “Eurana,” a single screw 63,000, 
42-gallon barrel oil steamer, built at the 
plant of the New York Shipbuilding 
Corporation, Camden, N. J., was launched 
at 12:25 P. M., Saturday, July 16, 1921. 
It was christened by Miss Mary Eurana 
Ward, daughter of Dr. and Mrs. M. R. 

Ward, of Wayne, Pa. and niece of Mrs. 
Charles M. Schwab, of New York. 

The over all dimensions of the ship are 
435 ft. 8 in. in length, beam 56 ft. 3 in, 
and depth 25 ft. 10 in. She is equipped 
with 3 single end, Scotch, return tubular 

boilers. The main engine is of the ver- 
tical inverted triple expansion type, sur- 
face condensing, with three cranks at 

angles of 120 degrees. It is designed to 
develop sufficient power to propel the 

ship at least eleven (11) knots per hour with 
ship loaded to a mean draft of 25 ft. 6 in. 
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Steamship “American Legion” on Maiden 
Voyage After Trial Trip 

Visiting Party on Board 

On Saturday, July 16, the flag of the 

United States Shipping Board on the 

steamer American Legion was replaced by 

that of the Munson Steamship Line, with 

nearly every cabin occupied by guests of 

Mr. Munson. The steamer left the yards 

of its builders, the New York Shipbuilding 

Corporation, Camden, N. J., at 5:30 p. m.,, 

eastern standard time, and arrived at Pier 3, 

Hoboken, N. J., the following day at 4.30 
p. m., daylight saving time. 

The steamship American Legion, named 
in honor of our victorious soldiers, is one 
of the nine craft of 21,250 tons displace- 
ment being built at the plant of the New 
York Shipbuilding Corporation, Camden, 
N. J., for the United States Shipping Board. 
Since its launching, the American Legion 
has been allocated for operation to the 
Munson Line and will be run in the fast 
passenger service between New York and 
South American ports. Owing to the par- 
ticular service to be performed by this ves- 
sel, it was necessary to make certain struc- 
tural changes to meet the requirements for 
a maximum of air, light and space neces- 

sary for comfort in tropical travel. The 
vessel measures 535 feet over all and has 
a beam of 72 feet. It is equipped with 
twin turbines of 12,500 horsepower which 
will give it a speed of 17% knots and has 
accommodations for 280 first class passen- 
gers, 194 third class passengers in addition 
to a crew of 198 officers and men, 

In the party, besides Mr. and Mrs. Frank 
C. Munson were A. M. Neeland, president 
of the New York Shipbuilding Company 

and Mrs. Neeland; Shipping Board Com- 
missioners Edward C. Plummer and Meyer 

Lissner; R. D. Gatewood, director of con- 

struction and repair; Harry C. Gahn, mem- 
ber of Congress from Ohio; Col. Thomas 
W. Miller, alien property custodian, and a 
number of members of the American Le- 
gion, including Col. Henry D. Lindsley, past 
national commander; William F. Deegan, 
vice-commander of the Department of 
New York; James M. Blackwell, chairman 
of the executive committee of the First Dis- 
trict; George F, Kelly, adjutant, Depart- 
ment of New York; Col. E. A. Simmons, 

chairman of the American Legion Com- 
mittee for the Reception and Disposition of 
Bodies from Overseas and also Commander 
of Kings County Post No. 500; Donald C. 
Strachan, chairman of the executive com- 

mittee, Kings County; J. Noble Braden, 
vice-chairman, executive committee, Queens 

County; Col. Frank E. Evans, Lt. Col. 
‘Robert M. Watkins and Thomas W. Ward, 
er, 

The American Legion sailed on its maid- 
en voyage to South America on July 23. It 
is expected that her regular running time 
to the first port at. which she will stop, 
Rio de Janeiro, will be approximately 10 
days, which is some two days better than 
the record now held by the Aeolus, also of 
the Munson Line. 

Sideways Launching a Success 
The first sideways launching of a large 

ship in Baltimore occurred June 25, when 

the oil-burning tanker San Leopoldo, built 
by the Globe Shipbuilding & Dry Docks 
Company for the Eagle Oil Transportation 
Company, of London, went into the water 
at the Globe plant, Fairfield. 
The San Leopoldo js the first of two tank 

steamers contracted for by the Eagle Oil 

Transport Company of London. The 

launching of this vessel for British in- 

terests is particularly significant in con- 
nection with the contract recently secured 
by the New York Shipbuilding Corpora- 
tion for the construction of a large vessel 
for the Japanese government, as it shows 
that the American shipbuilder is a factor 

to be reckoned with in the world market for 
the construction of vessels. 
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ASKS $300,000,000 

Chairman Lasker Makes 

quests for Shipping Board 

Re- 

A comprehensive statement of the results 
of operation by the United States Shipping 
Board during the past year, which he said 
revealed a most deplorable system of ac- 
counting and gross incompetence and in- 
efficiency in operation as a result, was 

made public by Chairman A, D. Lasker 
on July 18 as a preliminary to a conference 
with the chairmen of the Appropriations 
Committees of the House and the Senate 
on July 20 to ask for an appropriation of 
approximately $300,000,000 for the coming 
year. Of this he estimated that about 
$150,000,000 would be required to meet 
operating losses and $150,000,000 to pay 
claims. Before outlining the situation in 
a statement to the Washington newspaper 
correspondents Mr. Lasker had gone over 

the financial statement with the President, 
who, he said, was “shocked and dismayed” 
at the portrayal of conditions, and who 

had directed that the state of affairs be 
made public. The situation was presented 
as being so bad that the administration does 
not purpose to inherit it without acquaint- 
ing Congress and the public with it in 
order that they may understand under what 
conditions the new board is beginning its 
work and in order that they may be fully 
informed of the results for the future. 

According to the statement, the net ex- 
penditures of the Shipping Board for the 

year ended June 30, 1921, were $380,000,000, 
of which $220,000,000 represented a clear 
loss from operation, and it was announced 

that a reversal of policy had been decided 
upon so that cash realized from the sale 
of capital assets may no longer be expended 
for operating purposes, but shall be turned 
into the Treasury so that the direct loss 
from operation shall be known. This will 
make it possible to ascertain what it costs 
to operate a merchant marine and whether 
it will be necessary for the government to 
adopt some form of paternalistic aid. 

While referring frequently in his state- 
ment to the deplorable bookkeeping and in- 
competency in the past management of the 
board and the “deception” of Congress and 
the people, Mr. Lasker said he was not 
intending to place the blame upon anyone, 
but to emphasize the conditions which face 
the new management. He said that even 
the $300,000,000 estimate of the require- 
ments for this year was merely the most 
intelligent “wild guess” that could be made. 
The statement was made in the presence cf 
Alonzo Tweedale, the general controller, and 
two of his assistants, and Mr. Lasker said 
that neither they nor Admiral Benson were 
responsible for a condition which they had 
inherited from the war emergency and had 
not had time to straighten out. 

“The books are in deplorable condition,” 
Mr. Lasker began; “in any commercial 
institution they wouldn’t be called books 
at all. They were started in the stress 
of war and continued in the stress of incom- 
petency until Mr. Tweedale and the others 
are now trying to straighten them out. Any 
of our great corporations would have been 
in receivers’ hands long ago as a result of 

the way the books alone have been kept. 



Marine Construction News of the Month 
Ship Contracts —New Ship Concerns and Shipyard 
Improvements—Terminal Projects—Government Contracts 

SHIPS AND SHIPBUILDING 

Oil Barge, Charleston, S, C.—It is reported that 

the Charleston Navy Yard has been authorized to 

construct an oil barge of 1,000 tons carrying 

capacity. 

To Build Yacht, Morris Heights, N., Y,—-The 

Consolidated Shipbuilding Corporation has received 

a contract to design and build a fast day cruiser 

for a prominent New York City yachtsman. 

Standard Co, Awards, Shooters Island, N. Y.— 
On bids totaling approximately $2,500, the Stand- 

ard Shipbuilding ‘Corporation was awarded con- 

tracts for repairing the steamers Major Normoyle 

and Cantigny of the Army Transport Service. 

Contract Award, Brooklyn, N, Y,.—The James 

Shewan & Sons Company was awarded the con- 

tract for repairs to the steamer Buffalo Bridge, 

bids for which were opened at 45 Broadway, New 

York, on July 8. The price was $1,540. 

To Repair Steamer, Seattle, Wash,—A contract 

for repairs and alterations tu the steamship Key- 

stone State was let to the Pacific Coast Engineer- 

ing Works at a bid of $11,500. 
Repairing Sound Steamer, Hoboken, N. J,—The 

W. & A. Fleteher Company has been awarded the 

contract for repairing the side-wheel Sound steamer 

C. W. Morse, of the Hudson Navigation Company. 

Repairing the broken starboard shaft is included 

in the work which it is understood will total close 

to $10,000. 
Contract Award, Hoboken, N. J,—The Shipping 

Board steamer Sarcoxie, was awarded to the Tietjen 

& Lang Dry Dock Company for repairs, on a bid of 

$1,079. 
Tanker Repair Contract, Baltimore, Md,—The 

Standard Oil Company on Wednesday, July 18, 

awarded the contract to dock and repair the tanker 

Muskogee to the Globe Shipbuilding & Dry Dock 

Company at its bid of $5,100. 

Ferryboat, Ont., Canada,—It is reported that a 

company is being organized to build an automo- 

bile ferryboat to operate between Sarnia, Ont., and 

Port Huron, to handle the large motor tourist traffic 

across the St. Mary’s River. 
To Alter and Repair Wenatchee, Seattle, Wash, 

—Extensive alterations and repairs on the Shipping 

Board steamer Wenatchee will be recommended as 

a result of the trial run on Puget Sound recently 

in which the vessel showed many faults. 

To Convert Steamers, Portland, Ore,—According 

to G. EF. Matthews, shipbuilder, negotiations are 

under way for the financing by Eastern capital of 

the conversion of four more Ferris type Shipping 

Board wood hulls into sailing schooners at Port- 

land, Oregon. Mr. Matthews has just completed 

the conversion of a Ferris type hull into the 

schooner Undaunted. Mr. F. C. Knapp, president 

of the Peninsula Lumber Company, is on the east 

coast conducting the negotiations. 

Repair Contract, Shooters Island, N, Y.—The 
Standard Shipbuilding Corporation was awarded the 

eontract for dry docking, painting and overhauling 

the Shipping Board steamer Cokato at a price of 

$4,041. 
To Repair Destroyer, San Diego, Cal.—Six weeks’ 

repairs will be necessary to place the United States 

destroyer Dent in cruising condition, according to 

an official announcement received by the com- 

mandant of the 11th naval district. The Dent was 

struck by a torpedo recently during smoke screen 

exercises off San Clemente Island. 

Ship Repairs at Baltimore, Md.—The steamer 

Inland, in port from Portland, was docked at the 

lower plant of the Baltimore Dry Docks & Ship- 

ping Company for overhaul. The Baltimore Dry 

Docks & Shipbuilding Company was awarded the 

contract by the Shipping Board for repairing the 

steamer Hlmsport at a bid of $1,113. 

To Repair Lightships, Baltimore, Md,—A con- 

tract to dock and repair lightship No. 101, Cape 

Charles Station, has been awarded to the Baltimore 

Dry Decks & Shipbuilding Company. The Norfolk 

Shipbuilding & Dry Dock Company was awarded the 

contract for docking and painting light vessel No. 2. 

Shipping Board Contracts, Brooklyn, N, Y.—The 

Robins Dry Dock & Repair Company with a bid of 

$4,181 has been awarded the contract for repairs 

to the Shipping Board steamer Old North State; 

the W. & A, Fletcher Company, Hoboken, has been 

awarded the repairs for the steamer Oronoke at a 

price of $3,530; the National Dry Docks & Rersir 

Company has been awarded repairs on the steamer 

West Point at $2,544. Bids for these contracts 

were opened by the Shipping Board on July 6. 

Will Launch Combination Vessel, Sparrows Point, 

Md.—Harly in July the Sparrows Point. plant of 

the Bethlehem Shipbuilding Corporation launched 

the largest vessel ever built at a Baltimore ship- 

yard, and which was the first of four combination 

oil and ore carriers now on the stocks. This vessel 

is being built for the International Petroleum Com- 

pany. All of the vessels are 550 feet long, 72 feet 

beam and 82 feet molded depth, to have a dead- 
weight capacity of 20,500 tons. This vessel, as 

well as the other three, are being built on the 

Bethlehem Frear patent combination for carrying 

oil, ore, coal and merehandise. They will be driven 

by reciprocating engines with steam supplied by 

three Scoteh boilers. 

Hulls as Pile Rafts, Seattle, Wash,—Declaring 

that the hulls of many wooden ships now lying in 

Lake Union cap earn millions if properly handled, 

Captain EB. D. Barrett, of 2846 Alki Avenue, Seattle, 

is completing arrangements by which three hulls 

which he already owns will be used as molds or 

carriers to transport part of the immense piling 

order which New York will need to carry out her 

newest $15,000,000 harbor improvement plan. The 

hulls will necessarily have to be towed. It will 

cost approximately $16,000 to dock and fit the 

Ferris and Geary hulls for the trip and the out- 

fitting and repowering of the steamer Roosevelt 

for the towing job involves more capital, which 

Captain Barrett is at present negotiating for. In 

towing these hulls to the Bast Coast with their 

eargo of piles, valued at $4,500,000, it is believed 

that Captain Barrett can deliver the full lot of 

80,000 piles at a saving of $2,000,000. After un- 

loading, the hulls are to be pumped out and towed 

back to the Sound in light ballast for another 

cargo. 
Merchant Yard Activities.—The activity of the 

Merchant Shipbuilding Corpo.ation in the general 

engineering field is eyidenced by the consummation 

of two contracts running into large sums of money. 

One contract calls for the construction of two struc- 

tural steel radio towers at Annapolis and for the 

remodeling of four existing towers. ‘The towers 

contemplated are 600 feet in height. 
The other contract provides for the construction 

of ‘sixteen movable steel platforms for the con- 

struction firm of Snare & Triest, of New York. 

The latter firm is at present building some docks 

at Stapleton, S. I., and it Is in connection with 

this work that the platforms are needed. 

The Merchant Shipbuilding Corporation has filed 

bids for some 55 different kinds of construction 

work. ‘These two are the successful bids that were 

announced thus far. 

Light Vessels, Math, Maine,—Official announce- 
ment is made of the awarding of the contract for 

five light vessels by the Department of Commerce, 

Bureau of Lighthouses, Washington, D. C., to the 

Bath Iron Works, Ltd., in the amount of $920,000, 

this being the lowest bid received, ‘The award is 

based upon the proposal of this company to build 

the first three vessels for $200,000 and additional 

vessels up to and including five ships for $160,000. 

The lightships are to be 182 feet 4 inches in length, 

30 feet beam molded, of 775 tons, and will be 

equipped with one compound 16 inch by 31 inch 

engine, developing 400 indicated horsepower with a 

boiler working pressure of 120 pounds. 

Steamer Repairs, Brooklyn, N. Y.—Tenders were 

opened at 3 P. M., on July 13 at the office of 

Seott & Surtees, Consulting Engineers, 80 Broad 
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Street, New York, for reparrs to the steamship 

Fort Morgan, of the Di Georgio Line, which was 

recently damaged in collision with an unknown 

schooner at sea. The contract was awarded to the 

Morse Dry Dock & Repair Company on a bid of 
$8,650 and ten days. 

Recondition Tanker, Brooklyn, N, Y.—The con- 

tract for overhauling and cleaning the tank ship 

Delmira, bids for which were opened on Monday, 

July 11, was awarded to the Robins Dry Dock & 

Repair Company on a total bid of $10,505. The 
Delmira recently arrived at New York in tow from 

the south. The large quantity of oil floating in 

her hull is to be removed, the specifications beiug 

in two sections. 

Repair Tankers, Newport News, Va.—The New- 

port News Shipbuilding Company was awarded con- 

tracts for docking and repairing the Danzig oil 

tankers Zoppot and Baltic wnich have been oper- 

ated by the Standard Oil Company in the Mexican 
oil trade. ‘The company was the lowest bidder at 

a price of $6,250 for the Baltic and $7,412 on the 

Zoppot. Other bids for the Baltic were: Baltimore 

Dry Docks & Shipbuilding Company, $6,996; Globe 
Shipbuilding Company, $9,116; Bethlehem Ship- 

building Corporation, $13,908; and for the Zoppot, 

Baltimore Dry Docks & Shipbuilding, $7,975; Globe, 

$10,686; Bethlehem, $16,920. 

Repair Contracts, Baltimore, Md,—Contract to 

dock and repair to steamer Cushnoe was awarded 

by the Shipping Board to ths Globe Shipbuilding & 

Dry Dock Company, Baltimore, Md., on a bid of 

$5,280. The steamer West Lasraway was awarded 

to the Bethlehem Shipbuilding Corporation, Spar- 

rows Point, Md., on a bid of $4,160. Five other 

dock and repair contracts were also awarded this 

week by the Shipping Board, as follows: Steamer 

Sutherland to the Baltimore Dry Docks & Ship- 

building Company, at $8,277; steamer Capulin, to 

the Bethlehem Shipbuilding Corporation, $2,470; 

the Belvedere, to the Baltimore Dry Docks at 

$1,244; repairs to the Des Moines Bridge to the 

Spedden Shipbuilding Company, at $167 and the 

National Bridge to the same company at $531. 

Activities at Fletcher Yard, Hoboken, N. J,—The 
Fletcher Company has been awarded the repair 

work incidental to scbeduled voyages on five ships 

of the United Fruit Company’s fleet. ‘The vesseis 

are the Santa Marta, Zapaca, Tivivies, Sixaola and 

Carrillo, of about 5,000 gross tons each. ‘These 

ships ply between New York and South American 

ports. 

The Fletcher Company has also been awarded the 

contract for repairs and a special No, 3 American 

Bureau suryey on the steamship Transportation of 

the Coastwise Transportation Company at an esti- 

mated cost of $10,000. Other awards to the same 

company include the Shipping Board steamer Pan- 

handle State for the opening of all main and 

auxiliary machinery for inspection and survey in 

addition to local voyage repairs, at a figure of 

$2,300; the Shipping Board steamer Gaffney for 

dry docking and yoyage repairs, about $2,000; and 

the revenue cutter Seneca for dry docking, gen- 

eral overhauling and reconditioning. It was stated 

that although the Fletcher Company’s dry dock 

will be moved from the north side of pier 3 to 

the south side of the same pier, the dry dock will 

continue in operation without interruption, the 

removal being for the purpose of providing suffi- 

cient depth in the slip so that the dock will lift 

ships of greater draft than any other dock of: its 

Size in the port. 

Repair Ship.—Bids were opened on June 28 for 

repairs to the United American Line steamer 

Suffolk, and the Morse Dry Dock & Repair Com- 
pany was announced as having been awarded the 

contract at a price of $20,500. Other bidders were: 

Standard Shipbuilding Corporation, $18,500; James 

Shewan & Son, $21,000; Newport News Shipbuild- 

ing & D. D. ©o., $21,400; Atlantie Basin Iron 
Works, $23,000; New York Harbor Dry Dock Co., 

$23,667; National Shipbuilding Company, $24,184; 

W. & A. Fletcher Company, $26,800; Crane’s Ship- 

yard, $34,000; Merchant Shipbuilding Corporation, 

$53,080. 
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CONSTRUCTION FOR NAVY 
Vessels under construction for the United States Navy and 

their degree of completion as reported June 30, 1921, by the 
Bureau of Construction and Repair, Washington, D. C., are 
as follows: 

Per Cent. of 
Completion 

Type Number and Name Contractor July 1 
Total 

BATTLESHIPS (BB) 
44 California ....:; : Mare Island Navy Yard 98.0 
45 Colorado ....New York S. B. Corpn. 75.4 
46 Maryland ...... Newport News S. B. & D. D. Co. 99. 
47 Washington .-New York S. B. Corpn. 
48 West Virginia ...Newport News S. B. & D. D. Co. 
49 South Dakota ...New York Navy Yard 
50 Indiana ..-New York Navy Yard 

5 

2 
51 Montana Mare Island Navy Yard 3 

2 
092 North Carolina ..Norfolk Navy Yard 
DSMLOW ditctelerctatepererey: Newport News 8. B. & D. D. Co. 
54 Massachusetts ...Beth. S. B. Corpn. (Fore River) 

BATTLE CRUISERS (CC) 

wo lor} 

WAAPSYANS > C2 COFCO bD Wor 

1 Lexington ......Beth. S. B. Corpn. (Fore River) 21.1 
2 Constellation ...Newport News S. B. & D. D. Co. 11.5 
8 Saratoga .......New York S. B. Corpn. 24.2 
ULM? nodadcod Newport News S. B. & D. D. Co. 2.0 
5 Constitution . Philadelphia Navy Yard 9.2 

’ 6 United States ...Philadelphia Navy Yard 9.2 

SCOUT CRUISERS (LIGHT CRUISERS CL) 

4 Omaha ........ Todd D. D. & Const. Corpn. 93.0 
5 Milwaukee ...... Todd D. D. & Const. Corpn. 90.5 
6 Cincinnati ......Todd D. D. & Const. Corpn. 84.4 
f WEIGEN goood Beth. S. B. Corpn. (Fore River) 59.7 
8 Detroit... 2... . S. B. Corpn. (Fore River) 59.8 
9 Richmond . Cramp & Sons Co. 67. 

10 Concord ....... . Cramp & Sons Co. 64, 
11 Trenton ....... . Cramp & Sons Co. 47. 
i2 Marblehead Cramp & Sons Co. 45. 
13 Memphis ....... Cramp & Sons Co. 39. 

*Battle cruiser No. 4—Keel laid 6-23-21. 

AUXILIARIES 

Fuel Ship No. 18, Pecos 
(Oiler AOG) ... - Boston Navy Yard 97.2 

Repair Ship No. 1, Medusa 
INB))  Soopadagdasds pS Sound Navy Yard 63.6 

Dest. Tender No. 3, 
joi UNDR)  cacooccon emer Navy Yard 64.8 

Dest. Tender No. 4, Whit- 
Neva CAD 4) rterverstebetets Boston Navy Yard 28.9 

Sub. Tender No. 3, Hol- 
lesa) (O88) coosncas Puget Sound Navy Yard 20.2 

Aircraft Tender, Wright 
(VAL) ogg oaoctooo Tietjen & Lang 80. 

PATROL VESSELS 

Gunboat No. 22, Tulsa 
QH6EM) scoobG0n0000 Charleston Navy Yard 69.2 

Authorized but not under construction or contract. 
(1) Transport No. 2 

DESTROYERS 

838 Wasmuth ...... Mare Island Navy Yard 98.1 
339 Mrever.......- Mare Island Navy Yard 95.0 
340 Perry ........ Mare Island Navy Yard 63.3 
Sil WEA Sooo000 Mare Island Navy Yard 59.5 
Destroyers authorized but not under construction or contract, 

(12) Nos. 348 to 359 inclusive. 

SUBMARINES 

115 S-10 Portsmouth, N. H., Navy Yard 92. 
116 S-11 Portsmouth, N. H., Navy Yard 88.4 
117 S-12 Portsmouth, N. H., Navy Yard 82.8 
118 S-13 ... Portsmouth, N. H., Navy Yard Wo 
123 S-18 . Electric Boat Co. (Quincy) 97. 
124 S-19 . .Electric Boat Co. (Quincy) 96.5 
125 S-20 ........Electric Boat Co. (Quincy) 98.5 
1X3 KEPIL  Goaco0d0 Electric Boat Co. (Quincy) 94.9 
127 S-22 ........ Electric Boat Co. (Quincy) 95.8 
10%} SPB} Goooabce Electric Boat Co. (Quincy) 94.0 
129 S-24 ........ Electric Boat Co. (Quincy) 93. 
130) S=25) 3. see ..-Electric Boat Co, (Quincy) 93.5 
sil SAB aoaccn0de Electric Boat Co. (Quincy) 92.4 
1B EBAY oao0000d Electric Boat Co. (Quincy) 91. 
8%} SEPA Gooo0d0s Electric Boat Co. (Quincy) 91.6 
134 S-29 ........Electric Boat Co. (Quincy) 90.5 
136 S-31 -- Electric Boat Co, (San Fran.) 97.5 
137 S-32 - Electric Boat Co. (San Fran.) 95.9 
138 S-33 Electric Boat Co. (San Fran. ) 99.2 
139 8-34 Electric Boat Co. (San Fran.) 95. 
140 S-35 Electric Boat Co. (San Fran.) 91.2 
141 S-36 Electric Boat Co. (San Fran.) 87.2 
142 §-37 - Electric Boat Co. (San Fran.) 84.5 
143 S-38 Electric Boat Co. (San Fran.) 75.2 
144 §-39 ‘lectric Boat Co. (San Fran.) 72.3 
145 S-40 Electric Boat Co. (San Fran.) 72.6 
146 S-41 Electric Boat Co. (San Fran.) on 
153 S-42 ++-Wlectric Boat Co. (Quincy) 67.7 
154 §-43 -+Electric Boat Co. (Quincy) 67.9 
155 S-44 Electric Boat Co. (Quincy) 66.3 
Ui S45) Gagod000 Electric Boat Co, (Quincy) 67. 
lsh, BEEK Goodooos Electric Boat Co. (Quincy) 65.4 
UGS SEY a gooood Electric Bost Co. (Quincy) 64.9 
UD OMS-48ivenevelersteleire Lake T. B. Co. (Bridgeport) 93.3 
G0 REO eaoondde Lake T. B. Co. (Bridgeport) 86.2 
Gil KAD. Bosocces Lake T. B. Co. (Bridgeport) - 85.3 
G2 Sebel ooaG0000 Lake T. B, Co. (Bridgeport) 78.2 

FLEET SUBMARINES 

60 T-2 (SF 2)....Electric Boat Co. (Quincy) 98.7 
163 V-1 (SF 4)....Portsmouth, N. H., Navy Yard 2.8 
164 V-2 (SF 5)....Portsmouth, N. H., Navy Yard 208 
165 V-3 (SF 6)....Portsmouth, N. H., Navy Yard 2.8 

Note: Submarines’ authorized but not under construction or 
contract. 

Fleet submarines (6) Nos. 166 to 171. 
Neff submarine (1) No. 108. 

Ferryboat, Seattle, Wash.—It is announced that 
bids wil! soon be asked for a passenger ferry to ply 

between Seattle and Puget Sound Navy Yard, for 
Which plans have already been approved. The vessel 

will have a large passenger and auto earrying ca- 

pacity and will cost about $500,000. 

MARINE ENGINEERING 

Overhauling Vessels, Seattle, Wash.—For annual 

overhauling and repairs the steamships Norwood and 

Redwood of the Pacific American Fisheries Com- 

pany’s fleet are now drydocked at the Todd Ship- 

yards, and surveys to determine the extent of the 

work being made. A new stern frame is being in- 

stalled on the Shipping Board freighter West Jester, 

and it is expected the vessel will be ready for her~™ 

sailing on August 1. The surveying of the big 

transpacific passenger liners Wenatchee and Key- 

stone State continues at the Todd yard. As soon as 

this is done bids for repairing the vessels will be 

asked and let at once. 

Repairing Steamer, Baltimore, Md.—The Balti- 
more Dry Docks & Shipbuilding Company was the 

lowest bidder for the contract to dock and repair 

the steamer Eastern Importer of the United States 

Shipping Board, at a bid of $2,757. The Bethlehem 

Shipbuilding Corporation bid $2,850, and the Globe 

Shipbuilding & Dry Dock Company, $2,999. 

Tanker Repairs, Hunters Point, Cal.—The hull of 

the new tanker Scopas was damaged when the vessel 

was recently launched from the ways of the South- 

western Shipbuilding Company, and will be repaired 

at the No. 2 graving dock of the Bethlehem Ship- 

building Corporation. The vessel has a tonnage of 

8,400. 

Repair Contract Awards, Baltimore, Md.—To dock 

and repair the steamer Lake Elon, the Shipping 

Board awarded the work to the Baltimore Dry 

Docks & Shipbuilding Company on its bid of $1,687. 

The Globe Shipbuilding Company bid $2,257, and the 

Bethlehem Shipbuilding Corporation $1,868. The 

steamer Labette was awarded by the Shipping Board 

to Obrecht & Company at $370; and the Lake Felden 

to the Union Shipbuilding Company at $458. 

Battleship to be Launched, Camden, N, J,—Ac- 
eording to an announcement from the Navy Depart- 

ment the Washington, the third American battle- 

ship having electric propulsion, will be launched at 

Camden, N. J., early in September. The new 

Washington is a sister ship of the Maryland, which 

it is expected will be turned over to the Navy early 

in August, and the Colorado and West Virginia, now 

in the course of construction, all mounting 16-inch 

guns. 

New Cable Ship, New York.—Plans and specifica- 

tions have been sent to various shipbuilders by J. 

W. Millard, naval architect, of 17 State Street, New 

York City, for the construction of a Western Union 

eable ship which is to be equipped. with four Diesel 

engines, driving electric generators and motor with 

a brake horsepower for the main engine estimated 

at 2,000. The vessel is to have twin screws. She 

will be 324 feet between perpendiculars, 356 feet 

over all length, 42 feet 6 inches molded breadth, 

25 feet molded depth. 

Alterations on Liners.—It was reported in marine 

cireles that specifications will be forthcoming for 

alterations to the steamship Panhandle State to pro- 

vide for accommodations for 600 steerage passengers 

and incidental repair work which it was thought 

would reach the approximate total of $100,000. It 

is also understood that plans are being prepared for 

the carrying out of betterments for the steamship 

America in the amount of about $60,000. 

New York.—Maurice Nicholls, of 90 Ferryboats, 
West Street, New York City, is in the market for 

two double-ended side wheel or screw 

having a speed of about nine or ten knots. 

senger carrying capacity of 1,500 is desired. 

ferryboats 

A pas- 

N, J,—The Federal 
Shipbuilding Company announces the completion of 

New Dry Dock, Kearney, 

its new dry dock. The dock measures 488 feet from 

tip to tip in length with «an over-all width of 

110 feet. It is of the Donnetiy type made up of 

nine pontoons and will take a vessel of 9,000 long 

tons and up to 460 feet in length. 

May Purchase Plant, Harriman, Pa,—It is re- 

ported that the Merchant Shipbuilding Corporation 

is negotiating with the United States Shipping 

Board, Washington, D. ©., for the acquisition of 

the plant, of which the company owns the land and 

the Government the buildings. A new structural 

department was established recently and the com- 

pany has started work in this new department, 

To Build Diesel Engines, San Francisco, Cal, — 

The Bethlehem Shipbuilding Corporation is putting 

in facilities at its local plant as well as at the 

company’s works in Alameda for the manufacture 

of American-Diesel marine engines on a large scale. 

J. J. Tynan is general manager. 
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New Dry Dock to be Installed, East San Pedro, 
Cal.—According to an announcement made by J, A. 
Talbott, vice-president and general manager of the 
Southwestern Shipbuilding Company, a new 12,000 
ton floating dry dock will soon be installed at the 
plant of the company. This organization’s huge 
plant at East San Pedro will not be dismantled 
upon the completion of its present contract on Oc- 
tober 1, but will continue in the shipbuilding and 
ship repair field. 

———___———————_ 

PORT IMPROVEMENTS 
rs 

Wharf, Etc,, New Orlears, La.—The Dock Board 
will expend $275,000 on a wharf for Alabo and 
$57,000 on the Government barge terminal, 

Dock, Houston, Texas,—W. (C. Hogg and asso- 
ciates contemplate the construction of a dock and 
handling plant for coal and other heavy commo- 
dities. 

Building Dock, Kalama, Washington.—Captain 
Jack Reid of the Reid Transportation Company has 
a new landing dock under construction at Kalama 
between the depot and the Hoven ferry dock for 
the use of his ferryboats. 

Harbor to Be Improved, Port Lavaca, Tex.—The 
city plans to improve its harbor with an expendi- 

ture of about $125,000. Address the mayor. 

To Improve Channel, Lincoln, Ill.—The Commis- 
Sioners, Upper Salt Creek, D. D., plan to im- 

prove the channel, involving 1,000,000 cubic yards. 

Kelker, Gates and DeLeuw, Conway Building, Chi- 
cago, are the engineers. 

Wharf, Etc., Orange, Tex.—The city, W. EB, Lea, 

mayor, voted $250,000 bonds to construct additional 

wharf and dock facilities, 

Dock, Mobile, Ala.—Harry Pillans, mayor, wil! 

complete the construction ot the Arlington docks 

and contemplates the yoting of bonds for this pur- 

pose in the amount of $500,000. 

Dredging, Cleveland, Ohio.—The city plans to 

dredge three miles of the Cuyahoga River, involy- 

ing the expenditure of about $1,000,000. R. Hoff- 

man, City Hall, is engineer. 

Dock, Houston, Tex.—The Humble Oil and Re- 

fining Company plans to build a 20 by 100 foct 

concrete pile and slab construction dock near Mor- 

gan’s Point for bunkering and loading oil barges. 

Bulkhead, Baltimore, Md.—The Public Improve- 

ment Commission in compliance with a request 

from the United States Engineers, will construct 

a temporary bulkhead to cost $4,000, across the 

river frontage of Mud Island space. Bancroft Hill 
is harbor engineer. 

Pier, Bayonne, N, J.—The Union Sulphur Com- 

pany, 17 Battery Place, New York, has awarded 2 

contract for the construction of a pier to cost 

about $20,000, to Henry Steers, Inec., 17 Battery 

Place, New York. 

Wharf, New Orleans, La,—The Dock Board is 

planning the construction of a $400,000 wharf be- 

hind which a warehouse will be built by the 

Mississippi Warrior Barge Line at New Orleans for 

the purpose of developing that port as a clearance 

port for flour and cotton. The proposed wharf 

will be approximately 600 feet long and 75 feet 
wide. 

Seawall, Scituate, Mass.—J. H. Williams, 76 

Faysant Street, Boston, Mass., has been awarded 

a contract by the Department of Public Works for 

building 2,300 feet of concrete seawall, 13 feet 

high, and involving 4,300 cubic yards of concrete. 

Pier, Bradentown, Fla.—W. Curry, administrator 

of the Curry Estate will construct a pier at the 

foot of Sunset Drive, on the Mantee River. 

To Dredge Channel, Portland, Ore.—The Port of 

Portland Commission has received from the United 

States Army Engineers, Washington, a permit for 

the proposed improvement of the North Portland 

harbor by the dredging of a channel 25 feet deep 

and 300 feet wide, and by the construction of 

Wwing-dams, according to plans. 

Dredging, Etc., Mass.—The estate of J. R. Burke, 

28 School Street, Boston, Mass., has been awarded 

a contract for dredging, placing rip-rap, and re- 

moving boulders in Harwichport, Harwich, Hyannis- 

pert, Falmouth, Inner Harbor, Osterville, North 

Falmouth, and Martha’s Vineyard. The work will 

involve the expenditure of $67,612. 

Bulkhead, New York.—Murray Hulbert, Commis- 

sioner of Docks, Pier A, North River, New York, 

has let a contract for reconstructing the sheet pile 

bulkhead along Shore Boulevard, Sheepshead Bay, 

eontract No. 1715, to G. W. Rogers & Company, 

Ine., 29 Broadway, New York City. The job in- 

volves the expenditure of $47,370. 
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Piers, Miami, Fla.—The city will construct addi- 

tional piers at the Municipal docks, and will re- 

ceive bids until July 20 for part of the $400,000 
project development which will double the capacity 

of the present docks. Charles W. Murray is en- 

gineer in charge. 

Freight Handling Equipment, Orange, Texas,— 

Freight handling and conveying machinery will be 

installed on the new wharf and dock which the 

City Council plans to construct in the near future. 

Bonds in the amount of $250,000 have been voted 

for this project. 

Bulkhead, Boston, Mass.—W. L, Miller, 171 Al- 
ford Street, Charleston, Mass., was awarded the 

eontract for the construction of a 2,400-foot oak 

pile and hard pine timber bulkhead on Common- 

wealth Flats, at a price of $56,000. 

Deepen Channel, Tallahassee, Fla.—The city has 

asked for an appropriation of at least $100,000 for 

the purpose of deepening the channel of the Black- 

water Bay and the Blackwater River up as far as 

the town of Milton in Santa Rosa county, The 

bill has been taken up for consideration. 

Dumping Board, New York.—Murray Hulbert, 

Commissioner of Docks, Pier A, North River, New 

York, has let a contract to the Phoenix Construc- 

tion Company, 41 Park Row, for building the sub- 

structure for the proposed dumping board on East 

85th Street. This work will cost about $69,797. 

Docks, Port Arthur, Ont.—The Palentine Mining 

& Development Company proposes to buy 200 acres 

on the Stratcona property near Bare Point for 

$10,000, including the water rights for the con 

struction of four ore docks with a capacity of ap- 

proximately 500,000 tons, rack dock to be 100 feet 

wide and about 1,000 feet long. They are to be 
of concrete and steel on an elevation, including 

trestles, of 80 feet. The foundations will be of 

concrete and the hoppers and main sections of 

steel of the same type as the ore docks at Duluth 

and Two Harbors, Minn. A by-law is to be sub- 

mitted to Port Arthur taxpayers shortly concerning 

this proposed construction. 

Dredging, Cloverdale, B. C.—The municipality of 
Surrey has let a contract for dredging and dyking 

on the upper part of the Serpentine River to H. B. 

Sullivan & Company, 47 Albert Crescent, New West- 

minster, to cost $34,000. 

Hydraulic Dredge, St. Louis, Mo.—The Mississippi 

River Commissioner, International Life Building, is 

receiving bids for furnishing a 12-inch hydraulic 

dredge for the Mississippi to cost about $112,000. 

Sub-structure of Pier, Philadelphia, Pa.—George 

F. Sproule, director of the Department of Wharves, 

Docks and Ferries, 550 Bourse Building, will receive 

bids endorsed ‘‘Bids for the construction with ap- 

purtenant work, of the sub-struecture of Girard Pier, 
No. 3, North Delaware River,’’ until 12 o’clock noon 

(daylight saving time), Monday, August 1, 1921. 

Plans and specifications and blank forms upon which 

bids must be made can be obtained at the office of 

Director Sproule upon the deposit of a certified 

check in the sum of $25. 

Wharf, Houston, Tex.—Mayor Holcombe has 
authorized the construction of Manchester wharf and 

has directed City Engineer to prepare plans and 

specifications. 

Bulkhead, Etc., Tampa, Fla.—The city will ex- 

pend about $1,000,000 for harbor improvements to 

include a bulkhead, ete. A. W. D. Hall is city 

manager. 

GOVERNMENT WORK 

Machine Shop, Fort Crockett, Tex.—Vhe Bureau 

of Yards and Docks, Navy Department, has award- 

ed a contract to J. N. McCannon, Fort Bliss, Texas, 

for the construction of a one-story addition to the 

machine shop. 

Dump Scow, New York.—The Phoenix Construc- 

tion Company, 41 Park Row, New York, was the 

lowest bidder for the construction of a dump scow 

at the Navy Yard, New York, (1) work complete, 

$20,897, sixty days; (2) add $40, deduct $20; (3) 

ah $0.05, deduct $0.25; (4) add $1,553 (5) deduct 
50. 

Quay Wall Extension, San Diego, Cal.—Specifica- 
tion 4484, the Bureau of Yards and Docks, Navy 

Department, Washington, D. C., plans to construct 

a@ quay wall extension involving the expenditure of 

about $106,000. 

Dredging, Etc,, San Diego, Cal.—Specification 

4485, the Bureau of Yards and Docks, Navy De- 

partment, Washington, D. C., plans to dredge, fill 

and repair the base. 

Dock and Piers, St. Louis, Mo.—The War De- 
partment, Washington, D. C., has leased a site 

on a profit-sharing basis to erect a $40,000 dock 
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of wood construction and two conerete piers, each 

to cost $90,000, which will connect with Wiggins 

Ferry. 

Dispensary, Washington, D. C.—Specification 

4486, the Bureau of Yards and Docks, Navy De- 

partment, Washington, D. C., plans to construct 

a dispensary estimated to cost about $75,000. 

- Steam Cranes, Puget Sound, Wash.—Specification 

4478, the Bureau of Yards and Docks, Navy De- 

partment, Washington, D. C., plans to construct 

two 50-ton steam cranes for the dry dock at Puget 

Sound, at an estimated cost of $320,000. 

Road to Dry Dock, South Boston, Mass.—Specifi- 

cation 4477, the Bureau of Yards and Docks, Navy 

Department, Washington, D. C., plans to construct 

a road to the drydock. 

Machine Shop, San Diego, Cal.—The Bureau of 

Yards and Docks, Navy Department, Washington, 

D. C., let the contract for constructing a machire 

shop, fire engine house, etc., at the Naval air sta- 

tion to the K. E. Parker Company, 519 California 

Street, at a figure of $121,400 and 210 days. 

Radio Towers, Sitka, Alaska.—Specification 4445, 

the Bureau of Yards and Docks, Navy Department, 

Washington, D. C., let a contract for constructing 

two 300-foot steel radio towers and one 200-foot 

Guyed Tubular Mast at the Naval Radio Station to 

the Hurley-Mason Company, 4 North Main Street, 

Seattle, Washington, at a cost of $22,220 and 

175 days. 

Contract Let for Machine Shop, Hampton Roads, 
Va.—W. F. Martins, 53 Franklin St., Rochester, 

N. Y., was awarded the contract, Specification 

4382, by the Bureau of Yards and Docks, Navy 

Department, Washington, D. C., for constructing 

the machine and carpenter shop at a price of 

$108,484 and 165 days. 

Electric Power Plant, Craney Island, Va.—The 
United States Shipping Board, Washington, D. C., 

plans to construct a new electric power plant near 

Norfolk, Va., and to install an electrically op- 

erated pumping plant. 

Repairs to Dredge, Charleston, S, C.—The United 
States Engineer Office, Munitions Building, Wash- 

ington, D. C., has let a contract for repairing the 

dredge Barnard to the Charleston Dry Dock & Ma- 

chine Company at a price of $22,599. 

Machine Shop Foundation, Pearl Harbor, T, H.— 
Specification 4396, The Bureau of Yards and Docks, 

Navy Department, Washington, D. C., has rejected 

bids received on June 29 for constructing a founda- 

tion for a machine shop. 

To Sell Vessels, Washington, D, C.—The Shipping 

Board will receive proposals up to August 2 at its 

office in Washington for three ex-German ships ‘‘as 

is and where is,’”’ now at New York. These are the 

Amphion, deadweight tonnage &,950; the Freedom, 

6,800 tons, and the Philippines, 13,312 tons. 

Dredging, Buffalo, N. Y.—The United States En- 

gineer Office will receive bids until 11 a. m., Aug: 

ust 18, 1921, for dredging and rock excavating in 

the Black Rock Channel. Further information may 
be obtained upon application. 

Dredging, Philadelphia, Pa.—The United States 

Engineer Office, 815 Witherspoon Building, will re- 

ceive bids until August 22, 1921, for dredging a 

35-foot channel in the lower part of the Delaware 

River. Further information may be obtained upon 

application. 

Jib Cranes, Brooklyn, N, Y.—C. L. Cadle, super- 

intendent of Public Works, Capitol, Albany, N. Y., 

will receive bids until August 17, 1921, for furnish- 

ing and installing two 38-ton electric semi-portal re- 

volving jib cranes on the barge canal terminal, 

Gowanus Bay; Contract No, 118. 

Piers and Abutments, Dayton, Ohio.—The Com- 

missioners of Montgomery County will receive bids 

until August 20 for building piers and abutments 

for a three-span steel highway bridge across the 

Miami River on Sheperd Road, involving 5,000 

eubie yards mass. concrete, and costing about 

$60,000. P. S. Bookwalter is county engineer. 

Chimney, Bellevue, D. C.—Specification 4483, the 
Bureau of Yards and Docks, Navy Department, 

Washington, D. C., plans to construct a chimney 

at Bellevue, D. C. 

Portable Water Supply, Lakehurst, N. J.—Speci- 

fication 4424, the Bureau of Yards and Docks, 

Navy Department, Washington, D. C., let a con- 

tract for constructing a portable water supply at 

the Naval Air Station to the H. E. Crock Company, 
28 Light Street, Baltimore, Md., the work to be 

completed in ninety days at a cost of $12,339. 

Radio Towers, Annapolis, Md.—Specification 4400, 
the Bureau of Yards and Docks, Navy Department, 

Washington, D. C., let a contract for building steel 

towers at the Naval High Power Station to the 

McClintic Marshall Construction Company, Munsey 

building, Washington, D. C. This job amounts to 

$112,255. 
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NEW INCORPORATIONS 

The Algiers Dry Dock & Ship Repair Company 
is to be organized in Algiers, La., shortly, accord- 

ing to a report coming from the leading factor in 

the new enterprise, Edward Berhaut, proprietor of 

the Algiers Iron Works and the. Algiers Electric 

Welding Company. Mr. Berhaut is said to have 

asserted that the new concern will represent an 

investment of $1,000,000 and will be financed by 
local capital. 

The firm of Rinelli & Guardino, Ine., Wilming- 

ton, Del., has been incorporated with a capital of 

$500,000 to conduct a business of scaling and clean- 

ing ships, ete. 

The Munrio Steamship Corporation, Wilmington, 

Del., has been incorporated with a capital of 
$275,000 to carry on a shipping business. 

The Floating Marine Stores, Inec., Brooklyn, N. Y., 

has been incorporated with a capital of $10,000 by 

R. Simon, 2231 Emmons Avenue, Sheepshead Bay, 

to conduct a marine and ship supply business. 

The Astoria Shipping Company, Astoria, Oregon, 

has been incorporated with a capital of $10,000 by 

C. K. West, B. IF’. Stone, and O. B. Setters, to con- 

duct a general shipping business. 

The Automatie Clutch & Transmission Company, 

Wilmington, Del., has been incorporated with a 

capital of $1,200,000 to manufacture clutches, power 

controlling mechanism, ete. 

The Graham Sloan Company, Inc., 15 Exchange 

Place, Jersey City, N. J., has been incorporated 

with a capital of $250,000 to carry on a business 

of building, construction, dredging and demolishing. 

The Frontera Fruit & Steamshin Company, Wil- 

mington, Del., has been incorporated with a capital 

of $150,000 to own and operate boats. 

The Benson Electric Company, Superior, Wis., 

has been incorporated with a capital of $1,000,000 

by M. B. Johnson, Arthur W. Highfield and Horatio 

V. Gard, Superior, Wis., to do a contracting busi- 

ness; attorney, Corporation Trust Company of 

America. 

The International Marine Life Sayings Equipment 

Corporation has been incorporated with a capital of 

$520,000 to carry on a business of marine special- 

ties; Kyriajos Souliotis, John E. Ellys, Far Rock- 

away, N. Y., and Michael Johnell, New York, are 

the ineorporators; attorney, U. S. Corporation Com- 

pany. 
The Iroquois Navigation Company has been incor- 

porated with a capital of $500,000 by Harry C. 

Hand, Samuel B. Howard, and Robert K. Thistle, 

all of New York; attorney, U. S. Corporation Com- 

pany. 

FOREIGN ACTIVITIES 

Graving Dock, Sunderland, Eng.—A new graving 

dock is to be constructed in the port of Sunderland 

by Messrs. T, W. Greenwell & Company, Ltd. The 

dock will be 550 feet long and 71 feet wide at the 

entrance, and will be able to accommodate the 

largest vessels built on the Wear. 

Clyde Output for May.—In May Clyde shipbuild- 

ing companies launched nineteen vessels aggregat- 

ing 22,752 gross tons, bringing the totals for the 

five months of the year to date up to 102 vessels 

and 195,429 tons gross. During the month two 

yessels of 186 tons were launched from Forth yards 

and a vessel of 500 tons from a Scottish Northeast 

Coast yard. 

Converted Cargo Vessel, Newcastle-on-Tyne, Eng, 

—The Newcastle Engineering Company, Ltd., Tyne 

Dock, recently completed an interesting conversion 

job. The coasting vessel Cargo Shipper, owned by 

Cargo Carriers, Ltd., of London, which was an 

auxiliary schooner, 1386 feet in length, was turned 

into a motor ship by the installation of a 152 brake 

horsepower Vickers-Petter oil engine, directly re- 

yersible, of the latest type. The auxiliary machin- 

ery is driven by a small Petter oil engine and is 

entirely self-contained. 

Dredging, Alexandria.—The Great Pass at Alex- 

andria is to be dredged to a depth of 45 feet in 

connection with the proposed scheme for the con- 

struction.of new docks and berths alongside which 
the depth of water is to be 40 feet, and which will 

be able to accommodate vessels 1.000 feet long. 

The estimated cost of the scheme for the construc- 

tion of new berths is £E.1,400,000, and it is one 

which is greatly welcomed by the shipping industry. 

Naval Programme, France.—The new naval pro- 

gramme, passed by the French Chamber on the 10th 



Aucust, 1921 

of June, provides for the construction of six light 

cruisers, twelve destroyers, twelve torpedo boats 

and thirty-six submarines, and the conversion of 

the battleship Bearn into an aircraft carrier. 

Wharf, Acapulco, Mexico,—The Mexican Govern- 

ment has approved the expenditure of 75,000 pesos 

(equal to about $37,500 United States currency) 

monthly for the construction of a wharf, work upon 

which is to be started shortly. Plans and speci- 

fications may be obtained from the Ministro de 

Communicaciones y Obras Publicas, Mexico. 

New Shipyard, Belgium.—A shipyard is being 

Jaid down on the Ghent-Terneuzen Canal by the 

Societe Anonyme Anglo-Belge de Constructions 

Navales. A number of berths will be constructed 

for the building of vessels from 350 feet to 660 feet 

in length. The depth of water at the yard is 28 

feet. 

German Shipyard Expansion, — The Deutsche 

Werft, A. G., which was founded in 1918 and whose 

yard is at Finkenwarder, is still engaged in laying 

out its works. It is reported that during the past 

year it has amalgamated with the Hamburger Werft 

laid out at Tollerost in 1916 and has thereby be- 

come the largest shipbuilding establishment in the 

country. Ship construction work began last year 

in May when the keels for three 2,000 ton vessels 

and three 4,000 ton vessels were laid. In June the 

nine 750-foot building berths were sufficiently ad- 

vanced for an 8,000 ton turbine steamer to be laid 

down. The contracts in hand on December 31, 1920, 

numbered 28 steamers of 183,350. tons deadweight, 

10 motorships of 61,200 tons, eight barges of 8,000 

tons, and two floating docks of 6,500 tons, in all 

209,250 tons, providing employment to June, 1922, 

At the present time there is renewed inquiry for 

motorships, tankers, and floating docks. The gross 

profits for 1920 totalled 9,932,910 marks, and the 

net profits 692,373 marks. 

Activities at Krupp’s, Germany.—The Germania 

shipbuilding plant of Krupp’s at Kiel-gaardon is 

building passenger and freight steamers. At its 

various other establishments the company is manu- 

facturing a great variety of work, including loco- 

motives and railway supplies of all kinds, machines 

for the textile and paper industry, dredgers, float- 

ing docks, pneumatic tools, Diesel engines, ete. 

tions are doing this work and today the company is 

The same workmen who during the war made muni- 

actually employing more men than before the war. 

Cargo Steamers, Nantes, France,—The latest keel 

down at Nantes, where considerable activity in 

shipbuilding is very evident, is that of the cargo 

steamer Mellinet of 4,500 tons deadweight. The 

Chantiers de Bretague have just completed the 

cargo boat Ceyennes, the last of seven sister ships 

ordered by M. M. Delmas Freres, of La Rochelle. 

Harbor to be Dredged, Malmo, Sweden.—The free 

harbor at Malmo is to be dredged to a depth of 30 

feet. The necessary financial support has already 

been agreed to, and it is hoped that the work will 

be completed by the first of July of next year. The 

work will be expedited as much as possible in order 

to have it ready for opening at the same time as 

the free harbor at Gothenburg. 

Swedish Tonnage Output.—The ‘‘Swedish Export’’ 

states that the total tonnage of vessels launched in 

Sweden for the year 1920 was 42,000 tons gross. 

This figure is practically the same as for the pre- 

vious year. Before the war the record figure 

reached was 22,000 tons in the year 1913. 

New Shipyard, Italy.—A new shipyard has been 

constructed by the Italian Limited Company Ernesto 

Bread with a share capital 1.100,000,000 fully paid. 

The principal works and plants of the yard are now 

practically complete and production will soon begin. 

The site occupies an area of 130 acres and it is 

near the new harbor and industrial zone of Venice. 

The yard is equipped with the jiatest appliances 

with modern and powerful machines and vessels up 

to 950 in length can be iaid down in the building 

berths. 

Shipbuilding and Repair Plant Wanted, Bahama 

Islands,—According to a statement aceredited to the 

Bahamas Development Board, there is an opening 

for the establishment of a shipbuilding and ship re- 

pairing plant at Nassau. The present ways are 

eapable of accommodating small vessels only, but 

with the development of the port a dry dock or slip- 

way to accommodate vessels of 1,000 tons or over 

will be necessary. 

Floating Dock, New South Wales.—It is reported 

that the Commonwealth Government of Australia 

may build a floating dock of 55,000 tons capacity to 

improve its ship repairing facilities. 
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British Shipbuilding Figures.—The report of 

Lloyd’s Register of Shipbuilding for the quarter 

ended June 30 shows a gross tonnage of 3,578.153 

of new shipbuilding in the United Kingdom to date. 

From this a total of 1,179,000 tons, representing 

contracts suspended and postponed has to be de- 

ducted, leaving the net total building of 2,351,047 

tons. Adding tonnage under construction in the 

Empire, the British total is 2,528,959 tons, or more 

by 87,450 tons than all the rest of the world to- 

gether. The total includes 89 oil tankers of 585,980 

gross tons. The total tonnage building in the 

United Kingdom is 268,000 tons less than at the 

end of the March quarter and 48,000 tons less than 

a year ago. The total tonnage launched during the 

second quarter of this year amounts to 321,690 

tons, while the launching for the first quarter was 

425,700 tons. The launchings represent only 2 per 

cent. of tonnage in hand. 

Baltic Reconditioned.—Looking as fit as on the 
day she left Belfast on her first trials in 1904, the 

White Star liner Baltic has sailed from Messrs. 

Harland & Wolff’s, after undergoing six months’ 

reconditioning by the famous Queen’s Island firm. 

During her stay in Belfast the Baltic has been en- 

tirely overhauled. The first-class accommodation 

has been improved by the provision of additional 

private bathrooms, while there have been numerous 

alterations in the accommodation with the object 

of bringing everything into line with the most 

modern requirements, and the public rooms have 

been redecorated. The machinery has also been 

thoroughly overhauled, and the ship is as good as 

new. The only White Star tonnage now in hand in 

Belfast is the Doric, which is on the berth in the 

North yard, but owing to prevailing conditions is 

not likely to be launched for some time. 

Nereus Launched,—There was launched from the 

yard of the N. V. Ijselwerf, at Kampen, on June 

22, the steamship Nereus, under construction for 

the Koninklijke Nederlandsche Stoomboot Maat- 

schappij, of Amsterdam. The dimensions of the 

Nereus are: Length between perpendiculars, 226 ft.: 

breadth, 34 ft.; depth to the main deck, 15 ft. 

Triple expansion engines, developing about 600 

i.h.p., and all the auxiliary machinery and winches 

are being supplied by the Machinefabriek Utrecht, 

of Utrecht. 

Steamer Building.—The China Reederei A. G., in 

its report for 1920, states that it has a steamer of 

8.200 tons gross, building at the Howaldtswerken at 

Kiel, for delivery early in 1922. 

LAUNCHINGS, 

Tilthorn.—The steamer Tilthorn, built to the 

order of Messrs. Dampskibaktieselkapet, ‘‘Britan- 

nia,’’? Bergen, was recently launched from the yard 

of William Doxford & Sons, Ltd., Sunderland, Eng- 

land. She is 420 feet in length, 54 feet breadth 

and 387 feet in depth, of the closed shelter deck 

type, and 10,800 tons capacity on 2814 feet draft. 

with a speed of 12 knots. She was built under the 

supervision of Messrs. Arnesen, Christensen, & 

Smith, and Captain Larssen. 

Conde de Churruca.—This new twin screw motor 
vessel, which was built to the order of the Sociedad 

Commercial de Oriente de San Sebastian by Sir W. 

G. Armstrong, Whitworth & Company, Ltd., Eng- 

land, was launched from the Walker shipyard last 

month. The vessel is of the twin-deck type with 

poop, bridge and forecastle, and has a raked stem 

and elliptical stern. She is 370 feet in length, 48 

feet, 7 inches in breadth, 80 feet deep and is of 

4,500 gross tons. Her propelling machinery consists 
of two sets of Armstrong-Sulzer Diesel engines, 

working on the two-cycle principle. 

Sierre Morena.—The~ Burntisland Shipbuilding 

Company, Ltd., has launched the cargo steamer 

Sierra Morena, which was built for Danish owners. 

The vessel is of the single deck type, with a long 

bridge, and of 6,400 deadweight tons. She is 341 

feet 6 inches long, 48 feet, 9 inches in breadth, and 

27 feet, 3 inches in depth. She is built to comply 

with the highest classification of Lloyds. 

British Viscount.—The British Viscount, which 

has been built and engined by Swan, Hunter & 

Wigham Richardson, Ltd., at their Neptune Engine 

Works, Neweastle-on-Tyne, sailed from the River 

Tyne on Monday, June 20. She is a large oil tank 

steamer, with all the latest improvements, built to 

the order of the British Tanker Co., Ltd., of Lon- 

don, being about 455 feet in length by 57 feet beam, 

and is designed to carry over 10,000 tons of oil. 

She has been constructed to attain the highest class 

in Lloyds Register, and is very fully equipped with 
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the most modern and improved appliances for her 

service, including steam winches for working cargo 

and warping, installation of wireless telegraphy, 

Hele-Shaw steering gear, ete. The accommodation 

for the captain, officers, engineers and crew is of a 

very comfortable description, and there are a limited 

number of spare rooms. The propelling machinery 

consists of a set of double reduction geared tur- 

bines of the Metropolitan-Vickers Rateau type, 

supplied with steam by three large boilers fitted 

with Howden’s forced draught. The auxiliary ma- 

chinery in the engine room is driven electrically. 

Mont Viso,—Steel screw steamer Mont Viso, built 

by Sir Raylton Dixon & Co., Ltd., at their Cleve- 

land Dockyard, Middlesbrough, to the order of La 

Societe Generale de Transports Maritimes a Vapeur, 

Marseilles, has proceeded to sea for her official 

trials. The vessel has been built to a very com- 

plete specification and is of the two-deck type with 

bridge and poop combined and forecastle, her prin- 

cipal dimensions being 370’ x 53’ x 28’ 6”, moulded 

with a deadweight carrying capacity of about 7,800 

tons on a light draft of water, and she has been 

constructed under special survey to receive Lloyds’ 

highest classification, also to meet the requirements 

of French law, including fire extinguishing. 

SHIPBUILDING AND REPAIRING SITUATION. 

The situation in the shipbuilding and repairing 

industry on the Clyde, Scotland, shows no improve- 

ment. Nearly all shipyards and marine engineering 

shops remain open, but many of them may as well 

be closed, for four days per fortnight is but a frac- 

tion of the working capacity of any engineering 

shop or shipyard, and it is only tbe desire to keep 

their works nominally open and their staffs together 

that many firms have not closed down before now. 

Yet behind all this depression, so far as work is 

eoncerned, there is a definite feeling of confidence 

in the future. It is believed that as soon as the 

costs of materials fall to a reasonable level and 

wages questions are settled, there are very good 

prospects of obtaining further contracts. Another 

difficulty with which they are confronted is the coal 

strike. Their stocks of coal are nearly exhausted, 

and although their orders are small they cannot ob- 

tain anything like satisfactory deliveries. Further 

the long strike of the shipyard joiners is helping 

to hold up work, and vessels are having to be sent 

to foreign yards to have their joinery work com- 

pleted. 
During the month of May there were only five 

cargo carrying vessels launched on the Clyde, three 

of which were over 1,000 tons each. The total ton- 

nage of these five was 21,905 tons. There were 14 

other small vessels launched of a total tonnage of 

22,750 tons. 

IN THE NORTHEAST. 

The situation on the North-east Coast 

shown by the following figures: 

On the Tyne during May only four vessels were 

launched of a tonnage of 11,200 tons, as against 

12 of 18,328 tons for the month of May, 1920. The 

total for the five months of this year is now 35 

vessels of 102,966 tons, as compared with 388 vessels 

of 108,823 tons for the same period last year. 

On the Wear during the month of May four ves- 

sels of 22,645 tons were launched, making 13 ves- 

sels of 61,427 tons for the five months of the 

present year, as compared with 134,018 tons for the 

corresponding period of last year. 

may be 

There are about 170,000 adult workers unemployed 

on the North-east Coast, and approximately 26,500 

adult workers on short time. 

At the commencement of May there were no fewer 

than 226 vessels lying idle in the Tyne, the ma- 

jority of them awaiting coal cargoes, and in May 

the total amount of coal shipped from the river as 

eargo was 109 tons, or 1,747 tons, including 

bunkers. 

IN SPAIN, 

Shipbuilders in various parts of Spain are opposed 

to the plan of the Minister of Public Works de la 

Cierva for permitting the sale of vessels con- 

structed in Spain under Government subsidy on con- 

dition that the builders return the subsidy. Sev- 

eral of the builders have visited the Minister, point- 

ing out to him loopholes in the scheme which, they 

argue, fayor certain shipbuilders and is not likely 

to solve the shipbuilding crisis. The Parliamentary 

Committee, which has the subject in charge, is tak- 

ing the shipbuilders’ objections into consideration 

and probably will change the plan, making it of 

wider scope. 



648 

BUSINESS NOTES 

A. G. Briese, 30 Church Street, New 

York City, has been appointed Eastern 

sales agent by the Consolidated Shipbuild- 
ing Corporation for their speedway gaso- 
line engines, medium and high duty. The 
Consolidated Shipbuilding Corporation, 
Morris Heights, N. Y., formerly the Gas 
Engine & Power, and Charles L. Seabury 
& Company, are the originators and man- 
ufacturers of speedway engines, and at the 
present time it is stated the facilities avail- 
able will allow the manufacture of four 
times the usual output without attempting 
to manufacture the motors on a production 
basis. 

The new building of the Western Elec- 
tric Company, at 395 Hudson Street, New 
York City, was officially opened last month, 
several departments of the company having 
already moved into their new quarters. 
The building is an eleven-story structure, 
with a total floor space of 706,000 square 
feet. The company’s New York shops and 
the great supply divisions of the eastern 
district territory, which include New York, 
New Jersey, Pennsylvania and the New 
England States, and the International 
Western Electric Company will move into 
the new building as their quarters are com- 
pleted. Several new inventions will be 
used for the first time in this building. Mr. 
Walter Drury is the New York sales man- 
ager. 

Mr. John D. Hurley, president of the 
Independent Pneumatic Tool Company, 
600 West Jackson Boulevard, Chicago, 

Ill., sailed from New York City on the 
steamship Olympic, Saturday, July 16, 
for an extended trip throughout Con- 
tinental Europe. Mr. Hurley was accom- 

panied by Mrs. Hurley, his wife, and will 
make his trip one of combined business 
and pleasure. The Independent Pneu- 
matic Tool Company are manufacturers 

of Thor Air and Electric Tools. 

TRADE PUBLICATIONS 

Electrical Products—Catalogue No. 23 
illustrating and describing the products 
of the Benjamin Manufacturing Com- 
pany, N. Y., has just been sent out. This 

catalogue lists such material as sockets, 
attachment plugs, reflectors and reflec- 
tor fixtures, signals, portable lamps, 
panel boards, water and moisture proof 

fittings and marine panels and cabinets. 

Fire Protection Systems.—The latest 

bulletin of the Grinnell Company, New 
York, contains articles outlining the use 

of Grinnell apparatus and sprinkler sys- 
tems where low pressure water only is 
available; examples of the application 

of the systems to industrial plants 
through the South are also given. 

Low Pressure Expansion Joint.—The 
general construction of low pressure ex- 

pansion joints recently developed by the 
Griscom Russel Company, New York, 

is clearly illustrated and explained in a 
bulletin issued by the company. These 
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joints are of the low pressure type espe- 

cially adapted for use on steam lines 

' between the turbine and condenser of 
a power unit. 

Pneumatic Tool Accessories.—A book- 

let covering all the various accessories 
used in connection with air tool service 
has been sent out by the Ingersoll Rand 
Company, New York, makers of “Little 
David” pneumatic tools. The booklet 

describes air hose, hose couplings, hose 
clamps and menders. air drill chucks, 

rivet sets and blanks, wire brushes, 
grinding wheels. rail drilling equipment 
and the like. Convenient tables of di- 
mensions of all rivet sets and chisels are 
given. 

Renewable Fuses——The Trico Manu- 

facturing Company, Milwaukee, Wis., is 

distributing a number of small envelope 
folders devoted to the illustration and 
explanation of the Trico renewable car- 
tridge fuses. The renewable element 
consists of a fuse length surrounded by 
an are choking powder which kills any 
gases generated and prevents violent ex- 
plosions. 

Electric Hoists—A new bulletin de- 
voted to descriptions and applications of 
electric hoists to industrial purposes has 
been issued by the Electric Hoist Manu- 
facturers’ Association of New York. The 
pamphlet contains numerous photographs 
showing various types of electric hoists 
and hoisting apparatus in actual opera- 

tion in plants having to handle a wide 
variety of materials. 

Characteristics of Copperweld Wire. — 
A bulletin has recently been issued by 
the Conner Clad Steel Company, Rankin, 

Pa.. which includes the loading: tables 

and the characteristics of copperweld 

wire. These tables afford complete in- 
formation as to the diameter, cross sec- 
tion, breaking load, allowable tension, 
load per lineal foot, elasticity and re- 
sistance of stranded, solid-bare, and solid 
weather proof copper clad wire. 

Engineering Service Talks—A number 
of folders are being distributed by War- 

ren D. Spengler, Inc., Cleveland, Ohio, 
which give a series of electrical service 
talks. The first folder explains the ad- 
vantage of periodical tests of equipment 
insulation, the second, drying electrical 
equipment to restore insulation value, 
and the third emphasizes the importance 
of analyzing power costs. 
Alarm Systems.—A pamphlet sent out 

by the Holtzer Cabot Electric Company, 
Boston, Mass., describes some of the 

electric apparatus developed by the com- 
pany as a result of its forty-five years’ 
experience in this industry. 

MARINE SOCIETIES 

AMERICA 

AMERTCAN SOCIETY OF NAVAL 
ENGINEERS 

Navy Department, Washington, D. C. 
President—Canpt. A. J. Hepburn. U. S. N. 
Secretarv-Treasurer—Commander J. SS. Evans, 

U. S. N.. Bureau of Engineering, Navy De- 
partment, Washington, % 

Annual meeting and election. first Tuesdav in 
October. other meetings at call of the President. 

Aucust, 1921 

SOCIETY OF NAVAL ARCHITECTS AND 

MARINE ENGINEERS ‘ 

29 West 39th Street, New York. 
President—Rear Admiral W. Cc Htc. C, 

UESINN anid ‘a 
Secretary and Treasurer—Daniel H. Cox, 

NATIONAL ASSOCIATION OF ENGINE 

AND BOAT MANUFACTURERS 

29 West 39th Street. New York City. 

UNITED STATES NAVAL INSTITUTE 
Naval Academy, Annapolis, Md. 

President—Rear Admiral Bradley A, Fiske, 
WARSSeNe 

Secretary and Treasurer—Commander H, K, 
Hewitt, U. S. N. 

NATIONAL ASSOCIATION OF MASTERS, 
MATES AND PILOTS 

National President—John H. Pruett, 423 Forty- 
wninth St., Brooklyn, N. Y. i 

National Treasurer—A, B. Devlin, 187 Randolph 
_Ave., Jersey City. N. J. 

National Secretary—M, D, Tenniswood, 308 Vine 
St., Camden, N. J. 

LIST OF OFFICERS. AMERICAN 
SOCIETY OF MARINE DRAFTSMEN 

President—C, E. Deiser, 6124 Nassau Road, 
_ Philadelphia, Pa. 

Vice-President—E, H. Monroe, 902 Virginia Ave., 
. Washington, D. C. 
pects a agg: G. Barnes, 47 Saville Ave., Quincy, 

ass. 
Treasurer—J. B. Sadler. P. O. Box 987, Nor- 

folk, Va. 
Executive Committeemen—G., W. Nusbaum, Wash- 

ington, D. C.; A. H. Haag, Baltimore, Md.; 
John Thomson, Bethlehem, Pa, 

NATIONAL MARINE ENGINEERS’ BENE- 
FICIAL ASSOCIATION OFFICERS 

National President—Wm. S. Brown. 356 Ellicott 
Square Bldg., Buffalo, N. Y. 

National _ Secretary-Treasurer—Geo. A, Grubb, 
356 Ellicott Square RBldg.. Buffalo. N. Y, 

ATLANTIC COAST SHIPBUILDERS’ 
ASSOCTATION 

1701 Walnut Street, Philadelphia, Pa. 
Secretary—C. S. King, 

AMERICAN STEAMSHTP OWNERS?’ 
ASSOCIATION 

: _.17 Battery Place, New York 
Vice-President and General Manager—Winthrop L. 

Marvin. 

AMERICAN STEAMSHIP OPERATORS?’ 
ASSOCIATION 

17 Battery Place, New York 

CANADA 
GRAND COUNCIL, N. A. OF M, E. OF 

CANADA 
Grand President—E. Read. Rooms 10-12, Jones 

Building, Vancouver, B. C. 
Grand Vice-President—Jeffrey Roe, Levis, P. Q. 
Grand  Secretary-Treasurer—Neil Morrison, 

Box 886, St. John, N. B. ; 
Grand Conductor—E. A. House, Box 333, Mid- 

land, Ont. 
Grand Door Keeper—Lemuel Winchester, 306 

Fitzroy Street, Charlottetown, P, E. I 

GREAT BRITAIN 

INSTITUTION OF NAVAL ARCHITECTS 

5 Adelphi Terrace, London, W. C. 

INSTITUTION OF ENGINEERS AND 

SHIPBUILDERS IN SCOTLAND 

39 Elmbank Crescent, Glasgow. 

NORTHEAST COAST INSTITUTION OF 

ENGINEERS AND SHIPBUILDERS 

Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 

INSTITUTE OF MARINE ENGINEERS, 

: INCORPORATED 

The Minories. Tower Hill, London, 

ITALY 
COLLEGIO DEGLI INGEGNERI NAVAL 

E MECCANICI IN ITALIA. 

Via Carlo Alberto 18, Genova. 
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Enlarging Our Scope 

ITH the main object of fighting for those conditions 

W in the United States which will make it possible to 

successfully operate ships under the American flag, 

for otherwise they will not be designed and built in Ameri- 

can shipyards, MARINE ENGINEERING has been gradually 

broadening its policy by adding more and more material 

relating to shipping legislation and ship operation. 

In doing this we have in no way reduced the quality or 

character of the engineering articles, and we never shall. On 

‘the other hand the up-to-date naval architect and marine 

engineer knows that there is a close relationship between the 

construction of a ship and its machinery and the problems 

that must be met in maintaining and operating it. In order 

that he may design the most efficient and economical type of 

vessel he realizes that he must know the physical and traffic 

conditions of the berth on which she is to operate. 

For the above reasons we are adding SHippinc AGE to our 

title. It does not mark a radical change in our editorial 

policy but, rather, it is only a step in the natural develop- 

ment of the scope of this publication. The war and recon- 

649 

U y / 

<5. PATENT grt Number 9 

struction periods have brought new problems to shipping as 

well as to the industries and we shall meet them as they 

occur with the best articles that can be obtained from well 

known experts who are specialists in their particular field. 

In making this change we believe that we are giving the 

subscriber to MARINE ENGINEERING an added service and 

that in the future the publication will be even more valuable 

to him than it has been in the past. 

MariNE ENGINEERING has always stood at the top of the 

list of marine papers both in this country and in Europe and 

with this enlargement of scope it will stand pre-eminent as 

the Marine Paper of the World. 

Buyers Marking Time 

HE condensed opinion of a man who has just completed 

a world tour and who has made a thorough analysis 

of the conditions in all the principal cities in the inter- 

est of a steamship company is that the present depression in 

business is due to the action of buyers who are marking 

time in anticipation of further price readjustments. In this 

country the widespread agitation for reductions in the railway 

rates now in force on freight shipments undoubtedly accounts, 

in part, for the hesitancy of the buyers. It is known that a 

number of shippers have deferred moving goods in the expec- 

tation of lower transportation rates, in spite of the fact that 

there is no prospect of any early general reduction of rates. 

However, the railroads and the Interstate Commerce Com- 

mission will probably reach an agreement in the near future 

regarding both domestic and export rates. Mr. F. W. Davies 

of the North Atlantic and Western Steamship Company has 

gone so far as to predict that there will be a decided revival 

of trading in the month of September and he bases this opin- 

ion upon the plans of leading Eastern merchants who are 

shaping their course to meet more favorable 

conditions. 

business 

Government Contracts 

HE Government has apparently suspended work on the 

i; major portion of the 1916 naval program and the 

Bureau of Construction and Repair in its monthly 

report posts the date of completion of these ships as indef- 

inite. Congress authorized the construction of these vessels 

and the Navy Department executed contracts with the ship- 

yards to build them. The shipyards entered into contracts 
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with hundreds of sub-contractors for machinery and equip- 

ment, and these sub-contractors in turn contracted for 

material. 

We are in sympathy with efforts of the Government to 

economize, and acknowledge that it has a perfect right to 

scrap all programs that are under contemplation, but we 

are strongly opposed to using economy as an excuse for the 

suspension of contracts entered into in good faith. Where 

work has been started, and while it is under execution, a 

stoppage means financial loss and, in some cases, ruin. At 

this time it means that thousands of men must be laid off, 

personnel organizations must be broken up and equipment 

and material must be paid for and carried in stock. 

If we do not enter into a satisfactory disarmament agree- 

ment, we will need these ships badly for the protection of 

our thousands of miles of seacoast. If we do arrive at an 

agreement, the position and wealth of this country demand 

that we supply as great a share of the international sea police 

force as any other nation. We will be criminally negligent 

in the present state of world affairs if we neglect to insure 

our country’s safety and tranquillity, for we have not 

reached the stage where we may be sure that any nation or 

any group of men will arbitrate any question or issue that 

they have the power to enforce. 

Criticism 
HAIRMAN LASKER told the House Committee on 

© Appropriations that the Shipping Board fleet in the 

time it had operated had saved the country millions of 

dollars in freights and that if Congress and the press gave 

them half a chance they would put the Board on its feet. 

He is quite right in both instances. The Board has not only 

kept freight money in this country that would have gone 

abroad but it has, by holding its vessels at a high figure, 

prevented a series of financial shipping disasters that might 

have killed our merchant marine. It has been expensive for 

the taxpayer but our merchant marine is absolutely necessary 

and the Government is the only organization that is strong 

enough to carry the bag until normal trade is resumed. 

Let us hope that Congress will grant the Board reasonable 

appropriations for it will cost us more in the end if it does 

not. But most of all let us hope that the press will do its 

part in educating the people on the relation of our ships to 

business prosperity rather than indulging in destructive 

criticism, which not only destroys our shipping but also the 

opportunity to market American time sheets abroad. Boiled 

right down, we cannot expect capital to invest in shipping 

ventures until we cease to poison public opinion with scandal- 

ous and sensational misrepresentations which give the im- 

pression that American shipping cannot be established on a 

profitable basis. 

We venture to say that England’s success on the sea is 

largely due to the support that it has received from the entire 

English people, and until America learns to give whole 

hearted backing to those men who make great personal sacri- 
fices for the development of our shipping it has no one to 
blame but itself if our merchant marine is not successful. 

In this connection, we cannot too strongly urge shipping 
men in their comments about their colleagues to give most 

careful consideration to the effect upon the opinion of 

the American public and the world of criticism or in- 

ferences that are not of the constructive sort. We are 

sorry to note that the new Shipping Board finds it’ 
necessary or politically expedient to establish a zero 

mark as an index of the efficiency of the previous 

Board. Admiral Benson fought a great battle, single handed, 

without proper support and it can do no good to belittle his 

work, for we all know him to be a game fighter representing 

the best type of our naval tradition. The new Shipping 

Board has already accomplished a great deal but there will 

be plenty of glory for it, and certainly more enthusiastic 

support, if it dates the achievements of the Shipping Board 

and the Emergency Fleet Corporation from 1917 instead 

of 1921. 

English Recognition of Mr. Schwab 

NE of our English contemporaries, the Shipbuilding 

‘@) and Shipping Record, in referring to the testimonial 

dinner given to Mr. Charles M. Schwab by his former 

associates in the United States Shipping Board Emergency 

Fleet Corporation, expressed the wish that Great Britain 

had been represented at this function. It was pleased to 

state that, when the Allied Nations considered ships a vital 

factor for the safety of the cause and the preservation of 

our civilization, Mr. Schwab, when he was _ responsible 

for the carrying through of the great shipbuilding campaign 

in the United States, did fine work for which this reception 

was a fitting recognition. 

The construction of our merchant marine was the greatest 

industrial achievement of the war and we believe that Mr. 

Schwab is prouder of the fact that he was director general 

of the Emergency Fleet Corporation when this work was 

accomplished than of anything else that he has ever done. 

The tribute from a representative English shipping paper 

will be greatly appreciated by Mr. Schwab and his friends, 

and especially so in view of the fact that the ships he con- 

structed are now competitors of the British merchant marine. 

Employment Bureau for Engineers 
F equal interest to both employers of professional men 

@) and to engineers of every grade of training and experi- 

ence is the recent establishment of an employment 

bureau for technical men by the Federated American Engi- 

neering Societies, 29 West 39th street, New York, which 

represents a combined membership of about 50,000, includ- 

ing the best and most representative professional engineers 
in the United States. 

This service, which is rendered free to either party by the 
Employment Bureau, means much more to an engineer than 
a mere method of securing work, important as that may 
happen to be. It means that the Bureau through its com- 
prehensive classification of records compiled from the appli- 
cations received, which must contain both educational and 
professional experience, will be able to designate the right 
man to fulfill the special requirements of any particular 
position, 

Although the poet probably did not have the engineer in 
mind when he wrote “Full many a flower is born to blush 



SEPTEMBER, 1921 MARINE ENGINEERING 651 
AND SHIPPING AGE 

unseen,” nevertheless there has been a vast number of tech- 

nical men who have never had the opportunity to engage in 

the particular kind of work for which they were best suited 

and for that reason, in many instances, they have failed to 

succeed; and it is also true that there has been many a firm 

and many a project that has failed for no other reason than 

an inefficient personnel. Therefore we look upon this service 

as the establishment of a reserve and a reservoir of potential 

economic wealth which will be mutually beneficial to 

employee and employer. 

Tax on Yachts and Motorboats 

HE present tax of ten percent on all pleasure boats, if 

Ale sold for more than $15, has had a destructive effect 

upon the yacht and motorboat industry. Not only has 

this industry fallen to a point where it is doing only about 30 

percent of its pre-war business but, in view of the addition of 

a ten percent tax on top of the increased cost of labor and 

material, there are very few prospective purchasers in the 

market. 

The tax is oppressive and discriminatory because the tax 

on automobiles, which is a competitive and much more power- 

ful industry, is only 5 percent. They both furnish outdoor 

recreation but the yachtsman not only must pay 10 percent 

instead of 5 percent but he must also indirectly pay the 

special taxes upon the accessories and equipment which are 

installed in his boat. 

When it is remembered that a total of 1,675 members of 

American yacht clubs volunteered their services to the Gov- 

ernment in the great war and that their experience and skill 

as navigators and boatmen was invaluable, it ought to be 

apparent that the country should encourage this form of 

sport. The Naval Reserve needs the yachts and motorboats 

as well as the men who man them, and the Navy Department 

is well aware of the value of these craft as an adjunct to 
their warships. 

But getting down to business facts, the tax is so oppressive 

that it destroys its own source of revenue. So long as it is 
retained the small boat industry will remain in its present 
stagnated condition. On the other hand, a far greater amount 
could be obtained through income and profit taxes if this 
oppressive burden did not stand in the way of the re-estab- 
lishment of the yacht and motor industry on a firm financial 
and industrial basis. 

Reduced Insurance 

HE action of the Shipping Board in reducing the 
amount of insurance required to protect the balance 
due on vessels purchased from the Government should 

be highly commended. Although the new valuations, which 
are said to be $60 per ton for vessels of the lake type, $80 
per ton for freighters and $100 a ton for tankers, are prob- 
ably higher than those for corresponding ships on which 
foreign shippers are paying insurance, these new values for 
insurance will have a marked effect on the operating expenses. 

While it might be good business to reduce still further the 
insurance charges of our pioneer purchasers, the values 
quoted above are probably about as low as the Board could 

safely go without special authority from Congress. As we 

see it, in case of total loss it will be better to replace a vessel 

from the Government’s tied-up reserve—as we understand 

that these valuations are without prejudice to the original 

sales price—for it is very doubtful if our ships can be sold 

at the above figures. At any rate the Board would not have 

the authority to spend, say, $120 a ton to replace a ship that 

was insured for $80 and it would be ridiculous to expect 

shipping concerns, who, as Mr. Harriman puts it, were 

‘game enough sports” to pay from $200 to $225 a ton for 

their ships, to contribute $40 a ton more. 

It is to be hoped that the action of reducing insurance 

values indicates that the Board is also in favor of adjusting 

the prices paid by our pioneer purchasers of government 

ships. It may be necessary to get permission from Congress 

to do this, but whatever body has the decision should re- 

member that these men did more than agree to take certain 

vessels off the Government’s hands; they risked their money 

and did their best to help establish our merchant marine. 
Considering the scarcity of shipping talent, we can hardly 
afford to risk losing their cooperation by extracting our 
pound of flesh. 

Internal Combustion Steam Power 
N English engineer who claims to be the inventor of. 

A the thermo-electric method of ship propulsion now 
proposes to revolutionize steam engineering and par- 

ticularly marine engineering by a new system called the 
super-Diesel internal combustion steam compressor method. 
He claims for this method a combination of all the advan- 
tages enjoyed by the reciprocating engine, the Diesel engine 
and the electric drive and at the same time a great saving in 
the weight and first cost of the propelling machinery. 

The system consists of a multi-cylinder Diesel steam com- 
pressor as a power generator and a triple expansion non- 
condensing reciprocating engine to drive the propeller shaft. 
This compressor is of a special design in which steam is 
compressed by the under side of the piston on the down 
stroke while the internal combustion process working on 
the top of the piston produces the power. The compressed 
steam then goes to a high pressure receiver and from there 
to the throttle valve of the non-condensing reciprocating 
engine. After passing through the engine it goes to a low 
pressure receiver at about 10 pounds pressure and from there 
it is returned to the steam compressor and is regenerated 
again into high pressure steam. Incidentally it is claimed 
that the auxiliaries, steering engine, winches, windlass and 
even the heating system can be operated in a similar way, 
taking their steam from the high pressure receiver and 
returning their exhausts to the low pressure receiver. 

For the initial low pressure steam and for the makeup a 
boiler of about 100 gallons capacity per 1,000 horsepower 
is claimed to be all that is necessary, for due to the small 
number of working parts of the system and the reduced num- 
ber of glands the amount of the makeup water, it is claimed, 
will be very small. The inventor states that the exhaust from 
his super-Diesel compressor is only about 500 degrees Fah- 
renheit and that this heat is utilized through distribution 
pipes to heat lag the steam reservoirs or receivers. 

Having thus nicely outlined a closed system from which 
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little heat can escape he goes on to state that old iron mer- 

chants should get ready for a big business for there will be 

no more use aboard ships for such things as boilers, con- 

densers, air and circulating pumps, feed pumps and their 

engines. 

Despite the fact that Professor Unwin estimated that only 

from 0.44 to’0.51 percent of the indicated steam power of a 

compressor when used on a large scale can be realized on 

the shaft of a compressed air engine, we do not wish to scoff 

at or discourage this inventor who, in his patriotic enthu- 

siasm thinks that he has discovered a means of securing a 

permanent maritime supremacy for the British merchant 

marine. Neither do we feel justified in predicting that a 

material cannot be found having the heat refracting power 

of firebrick together with the strength of steel, which requi- 

sites appear necessary for a successful gas turbine, but we 

would like to have a look at this wonderful compressor before 

making plans to dispose of our boilers and auxiliary 

machinery. 

Lloyd’s Register Returns 

LOYD’S shipbuilding returns for the quarter ending 

June 30, 1914, give an interesting array of figures on 

the world shipping tonnage, both afloat and building. 

They show that the self-propelled sea-going tonnage of steel 

and iron construction aggregates 22,386 vessels of 54,217,- 

000 gross tons on June 30, 1921, as compared with 19,061 

vessels of 42,514,000 gross tons on June 30, 1914. If we 

include sailing vessels and wooden steamers the tonnage is 

considerably greater but the ratio between 1921 and 1914 is 

practically the same. By countries these returns show that, 

neglecting sailing vessels and self-propelled ships of wood 

and concrete, the British merchant marine consists of 19,- 

288,000 gross tons as compared with 18,877,000 gross tons 

in 1914, a gain of only a little more than 2 percent in seven 

years. The British Dominions collectively have 1,407,000 

gross tons as compared with 543,000 gross tons in 1914. 

The United States have 12,314,000 gross tons of this type of 

vessels as compared with 1,837,000 gross tons in 1914. 

Japan has 3,063,000 gross tons as compared with 1,642,000 

gross tons in 1914; France has 3,046,000 gross tons as com- 

pared with 1,918,000 gross tons in 1914; Italy has 2,378,- 

000 gross tons as compared with 1,428,000 gross tons in 

1914; Norway has 2,285,000 gross tons as compared with 

1,923,000 in 1914; Sweden has 1,037,000 gross tons as 

compared with 992,000 gross tons in 1914; Denmark has 

866,000 gross tons as compared with 768,000 gross tons in 

1914; Holland has 2,207,000 gross tons as compared with 

1,471,000 gross tons in 1914; Spain has 1,094,000 gross 

tons as compared with 883,000 gross tons in 1914; Greece 

has 576,000 gross tons as compared with 820,000 gross tons 

in 1914; Austria Hungary has nothing as compared with 

1,052,000 gross tons in 1914; Germany has 654,000 gross 

tons as compared with 5,098,000 gross tons in 1914; the 

collective increase is about 2714 percent. 

From these figures and the 6,199,468 gross tons under 

construction in the shipyards of the world today it would 

appear that very little encouragement for the shipbuilding 

industry is in sight and, if we cannot look forward to an in- 

crease in the volume of sea-borne trade, this outlook would 

indeed be dark. But there are some very vital facts which 

these figures do not show, and principal among these is the 

number of ships that are obsolete. Sir Owen Phillips has 

estimated this tonnage at about 8,000,000 and certainly the 

price at which some of these vessels have recently been sold 

appears rather low even for a ship breaker to offer. 

Lloyd’s returns include everything that floats, but it is known 

that a large number of ships will never see service again. In 

the case of many more it would be cheaper to build new 

vessels than pay the high cost of repairing them. Further- 

more, these returns do not show how many of these ships 

have damaged or inefficient machinery, in other words, how 

many will have to be re-engined and re-boilered. It does not 

point out that the increase in the use of oil fuel both on land 

and at sea has created over 3,000,000 gross tons of oil tankers 

which should not be included in a surplus comparison with 

the 1914 returns. 

Finally, these returns should not give the world the im- 

pression that there is an over supply of all classes of vessels. 

For example, there are 2,000,000 tons less of passenger ships 

now than there were in 1914. This country has only 18 

refrigerator ships and there are a number of special types of 

vessels of which there is not a surplus such as cable ships, 

light ships, ferry boats, etc., net to mention naval vessels 

which are not included in the above returns, which may con- 

stitute no inconsiderable portion of new shipbuilding 
contracts. 

The Shipping Board Appropriation 
N cutting down the appropriation of $100,000,000 re- 

quested by Chairman Lasker for the operation and con- 

struction of vessels during the next six months to $48,- 

500,000, Congress is adopting a policy that is “Penny wise 

and pound foolish.” If Mr. Lasker is to succeed in trans- 

ferring the government ships to private owners, he must have 

something more than ships to sell. That something is busi- 

ness over the new trade routes and increased business over 

the old. He must do what only the Shipping Board can do, 

aid our private owners to build themselves up to a position 

where they can buy the ships. 

“Tf the Board does not do this,” Chairman Lasker says, 

“we shall not have any operators or owners left in America 

who can buy these boats.” Exclusive of wooden ships, there 

are 1,440 vessels in the Government fleet which is far in 

excess of the number operated by any of the old established 

and experienced lines in England. We feel that we are not 

going too far in saying that the task of successfully running 

this vast fleet would stagger the most efficient shipping con- 

cern and while we are not advocating that Congress continue 

indefinitely to grant large appropriations to the Shipping 

Board, we do believe that Chairman Lasker should be given, 

at least, a sporting chance of making good. 

He took this job, at a great financial sacrifice, and after 

the President was unable to find another man of large caliber 

available. In addition to this, it is a time of unprecedented 

depression all over the world. Congress should make up its 

mind either to take the ships out and sink them or to grant 

a reasonable amount to keep them going. 



- Relation of Our Merchant Marine to Business 
By Francis H. Sisson* 

Under the stress of present readjustments, when economy and efficiency are the 
watchwords of the hour, we must be very careful not to lose our sense of proportion, 
and above all not to let distressing details obscure our vision of paramount principles. 
In a short-term period of deflation, we should not lose sight of the long-term construc- 
tive expansion which has been occurring in this great, virile, under-developed land of 
ours, since its settlement, and which will continue for centuries more. That, wm fact, 

should be our point of view regarding all fundamental economic factors, not the least 
of which is our new merchant marine in respect to tts bearing on our business prospects. 

NFORTUNATE as the mismanagement of the Ship- 
ping Board may have been, scandalous as may have 
been the waste of our heavily burdened taxpayers’ 

money in acquiring a large merchant marine as a war neces- 
sity, they should not be confused with the vital, underlying 
question of the maritime future of this nation. We should 
remember that a large merchant 
marine, successfully operated by 
private interests, will play a 
very important part in our fu- 
ture prosperity. 

Great BrITAIN’S LEADERSHIP 

Great Britain’s wonderful 

series of commercial conquests 

led directly to political empire 

in many countries. Her adven- 

ture in India had its origin in 

the enterprise of a great trading 

company and the initiative of 

her merchant sailors won for 

her, one after another, colonies 

and dependencies throughout 
the entire world. Her fleets 
were found in the most remote 
ports and one by one her sons 
established themselves in trad- 
ing outposts in every rich do- 
minion. Her iron and coal, her 
wool and other raw materials, 

coupled with industrial skill, 
gave scope for the development 
of manufactures. As her wealth 
grew, her interests abroad mul- 
tiplied, and London became the 
financial center of the world, as 
well as the greatest of all clear- 
ing houses for commodities of every description from every 

country in the world. 
Prior to 1914 Great Britain’s position in shipping, in 

finance, and in trade was not seriously challenged by any 
other country, although Germany was striving to overtake her 
by efforts that were directed with great intelligence and com- 
bined all the powerful economic resources of that nation. 
Leadership in Germany had a complete comprehension of the 
elements that must form the basis of successful international 
commerce—a great merchant marine, foreign investments, 
banking and trading organization, highly developed domestic 
industries, and the control of supplies of raw materials, as 

_ far as possible, in the primary markets of the world. Her 
success in these efforts was so great that it will always be 
surprising to the future generations that she should have been 
willing to risk her assured position in the costly and ruthless 

_ speculation of the great war. 

*Vice-president of Guaranty Trust Company of New York, 
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Musr Decipe Future Povicies 

The lessons of this record of the past are clearly written 
for those who study the present position of our own country. 
The United States, blessed with resources both natural and 
industrial that are beyond comparison, richer and more 
powerful than any other country, must now make the great 

decision as to her future policies. 
All the weapons for peaceful 
and legitimate leadership are 
within her grasp. The war has 
strengthened the United States 
where she was weak. Her mer- 
chant fleet employed in foreign 
trade in 1913 was only 1,019,- 
155 tons. Now it is second 
only to that of Great Britain 
and comprises some 15,000,000 
tons. 

Since our earliest days as a 
nation it has been a tradition, 
carried almost to extreme, that 
we should maintain a position of 
aloofness in international af- 
fairs, and this attitude has in- 
fluenced our policies towards 
foreign trade and shipping as 
well. We have always had a 
foreign commerce, but never as 
a primary interest, as in Great 
Britain and Germany, where 
such trade has been vital to 
them for many years. Our own 
domestic market has been so 
great that it absorbed by far the 
greater percentage of our pro- 
duction of every kind and, 
similarly, the opportunities at 

home for the use of capital for the development of our 
abundant resources have not only absorbed all our own 
surplus funds for investments, but have also drawn upon the 
capital of other countries, Great Britain especially, to a total 
of billions of dollars. 

FINANCIAL POSITION CHANGED 

It is true that mines in Mexico, Chile and Peru, the meat 
freezing plants in Argentina, Uruguay and Paraguay, and 
the paper industry in Canada, for example, have attracted 
several hundred millions of our investments abroad, but we 
were heavily indebted to other countries for capital they had 
loaned to us during many years. Today the change in this 
financial situation of the country is very marked. We have 
rebought a large proportion of our foreign-owned securities 
and, in addition, have loaned about fifteen billions to foreign 
governments and to municipal and private creditors, mainly 
in European countries. 
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The Federal Reserve Act has given us a foreign banking 
organization that is quite adequate for the needs of our inter- 
national position and is constantly being extended. The 
large American banks have numerous branches abroad, and 
in every country there are direct banking connections with 
New York. Whatever may be the development of our foreign 
trade, it will surely be accompanied by a similar growth and 
strengthening of this great financial organization, upon whose 
service must rest the orderly and successful conduct of over- 
seas commercial transactions. 

MERCHANT MARINE REVIVED 

The record of the wonderful rebirth of our merchant ma- 
rine is so recent and striking that it is known to everyone. 
For years we had been lamenting the fact that the glory of 
our great fleets of speedy clipper ships, which formerly car- 
ried the American flag to every port, had passed from the 
seas. But every effort to reestablish a merchant fleet had been 
defeated by a provincial political attitude towards the prob- 
lem or by our national indifference to our position as a 
trading nation dependent upon commercial rivals for the 
transportation of our exports and imports. 

Transportation is the link between the producer and the 
consumer—the means of bringing the goods to the ultimate 
buyer. More than ninety percent of the exports and imports 
of the United States are carried by water. America’s future 
prosperity, therefore, lies largely on the seas. Shipping is 
the prime factor of international trade, and that nation is 
best equipped for such trade that has the best ocean-carrying 
facilities. For the first time in more than half a century the 
United States is in sight of the long-desired goal of transpor- 
tation for the bulk of American products in American owned 
and operated vessels. 

American vessels carried 94.2 percent of our imports and 
86.5 percent of our exports in 1830. In 1860 these per- 
centages had fallen to 60.1 and 70 percent, respectively. 
This diminishing continued until in 1910 only 10 percent 
of our imports and 714 percent of our exports were carried 
under our own flag. The shipping losses of the Civil War 
depleted our fleets, and the absorption of our interest in the 
development of our internal resources and the competitive 
advantage held by Great Britain in the production and con- 
trol of iron and steel ships led almost to our complete with- 
drawal from the high seas. 

Our shipping legislation also, however well intentioned, 
actually operated to handicap the growth and movement of 
American owned shipping through the imposition of require- 
ments and restrictions that rendered costs of maintenance 
relatively higher than those of our competitors. The exigen- 
cies of the war, however, forced upon us the construction of 
an adequate fleet and thus rounded out the national equipment 
for primacy in international commerce. 

FOUNDATION FOR FOREIGN TRADE 

Now we have all the foundation stones for any interna- 
tional trade structure that we may decide to erect. We have 
ships, a worldwide banking organization, illimitable capacity 
for production of both raw materials and manufactures, and 
capital resources far beyond any competitor. We have ceased 
to be a debtor nation and, in addition to a record of actual 
favorable trade balances of billions for the last few years, 
we shall have an invisible export represented by interest on 
the vast sums that have been loaned abroad. 

High prices have been an important factor influencing this 
wonderful record of’ exports, but in spite of that element, the 
figures of our present trade disclose an unusual story of 
commercial activity. Vastly increased capital, ample ship- 
ping, and an enormous foreign trade were all the immediate 
result of the stimulus of the war, combined with our excep- 
tional resources as an agricultural and manufacturing nation. 

CourAGEOUS NATIONAL PoLicy NEEDED 

We are now at the parting of the ways. What are to be © 
our policies in this new relation which we hold in the world 
of trade? All of the elements required to control and extend 
our commerce are at our command. Are we in the mood to 
seize this greatest of all our opportunities ? 

In fact, we must go forward, or we shall inevitably be 
forced to retreat from our present position with heavy losses 
all along the line—in shipping, banking and trade. We are 
already vigorously challenged by competitors in foreign mar- 
kets. A courageous national policy of legitimately aggressive 
development of all these newly coordinated resources for the 
conduct of foreign trade is essential. Without constant initi- 
ative and positive effort we shall gradually be driven out of 
our advantageous situation. ' 

There is no one American—merchant, manufacturer, 
banker, farmer or laborer—who has not some stake in this 
struggle. Our sales abroad of two billion dollars’ worth of 
food products annually is a fact of importance to every 
farmer, either in direct interest or in effect upon prices. Ex- 
ports of two hundred million dollars’ worth of tobacco and 
more than a billion dollars in value of cotton add force to 
this argument. 

Further, our vast industries when fully employed now 
produce such a surplus over domestic demands that loss of a 
foreign outlet for this surplus would mean serious labor de- 
pression. It is no longer true that we can look with compara- 
tive indifference upon our exports of manufactured articles 
as comprising too small a part of our total trade to be a 
matter of serious concern when they fall off. For many years 
the ratio of exports of manufactures to our total manufactur- 
ing production has been increasing, until now it has reached 
an amount that probably spells the difference between pros- 
perity and failure in many industries. 

Duty Rests on ALL 

The variety of our foreign trade is now so wide that an 
excess ‘of production over consumption reacts upon every 
class of our population. The duty, therefore, of supporting 
our foreign trade in this time of readjustment to the more 
permanent conditions of the future, rests on every individual 
citizen—whose welfare and prosperity are not independent of 
the economic position of his country. 

The fact that the time of our national political and eco- 
nomic exclusiveness has passed is being more impressively 
illustrated every day. We have done a great foreign business 
in the past, but we cannot expect the conditions of that busi- 
ness .to remain stationary. We have sold vast quantities of 
our commodities to customers outside of our own country; 
we have extended them liberal credits and loaned them much 
capital. But it is obvious that there must be some limit to 
their buying power unless we in turn purchase what they 
have to sell in quantities equal to their purchases of goods. 
and capital from us. 

If we go on taking measures to prevent the sale of foreign 
commodities in our country, if we try to erect barriers which 
retard the flow of commerce, we will in the long run handicap 
ourselves and work incomparable injury to our future pros- 
perity. Already we are seeing the products of field and fac- 
tory piling up in granary and warehouse. The real problem, 
therefore, is the maintenance of the volume of our trade. 

The future rests not so much on government and politics 
as upon the wisdom and sagacity of business men. Foreign 
exchange rates were “unpegged” by the governments con- 
cerned in their regulation in March, 1919, and in April of 
the same year it was announced that the United States would 
make no further advances to foreign countries. Thus the 
business of financing our foreign export trade is again in 
the hands of the American people without expectation of 
either the interference or the help of the United States 

(Concluded on page 656.) 



The Egyptian Cotton Controversy 
Alexandria Episode Discloses Monopoly for the 
Exclusive Benefit of the British Merchant Marine 

By Winthrop L. Marvin* 

HEN, more than a few years ago I was constrained to 
leave the decks and rigging of the fishing craft, the 
coasters and the tall square-rigged East Indiamen, 

where most of my active boyhood had been spent, for the 
pursuit of a different kind of learning than the sea had taught 
me, one particular vexation which I met in the college halls 
was a solemn book on political economy written by an Eng- 
lish author from a very insular standpoint—how it came into 
a Yankee institution I could never understand. 

This exotic work propounded, among other things, that 
the British people owed their great merchant marine solely 
to their national policy of “laissez faire,” or, in other words, 
to free trade—that all that Britain asked was to meet her 
competitors “on even terms,” “without artificial aid,” in a 
spirit of ‘“‘a fair field and no favor.” It happened that I 
had direct information from ship merchants of my native port 
of the way in which Lloyd’s with its powerful discriminations 
was driving the last of our Yankee clippers from the seas 
and I had acquired also some concrete facts concerning Brit- 
ish steamship subsidies. All of this information was some- 
what indignantly related in the presence of the professor 
and my classmates as an example of what “a fair field and 
no favor” had actually meant in maritime history. Whether 
it was my youthful emphasis or the unmistakable sea tan 
and rolling gait of the briny atmosphere from which I had 
emerged, I know not—but at the end of the term the offending 
British text book had disappeared from the curriculum. 

A Farr FIELp, INDEED! 

So I cannot help smiling reminiscently as page after page 
of this present Egyptian cotton situation unrolls. No “‘arti- 
ficial aid,” a ‘spirit of “a fair field and no favor,” indeed! 
If there ever was a hard-and-fast monopoly for the exclusive 
benefit of British shipping, this Alexandria episode is cer- 
tainly disclosing it—and it cannot be characterized as a 
mere reprisal for alleged discriminations of the Jones mer- 
chant marine law, for the Alexandria monopoly was in full 
swing years before the Jones law was ever heard of. 

Undoubtedly we have not yet finished with this affair, for 
our Shipping Board, in the first round of its encounter with 
the Liverpool conference lines, has won only a half way 
victory, if any real victory at all. Let us review the various 
stages of the proceedings: First, the American (independent) 
Line, of the Harriman shipping interests, was told last year, 
when it applied at Alexandria for at least a part of the many 
thousands of bales of Egyptian cotton bought for the New 
England mills, that not a pound of that cotton could be sent 
over in American ships—that it had been going, and was to 
continue to go, to Boston or New York in nothing else than 
British bottoms. That is to say, this old-time maritime 
monopoly was absolutely sacrosanct! 

SHIPPING BoArp, LowEest BIDDER 

But the American ambition to transport American property 
was not so easily downed. When the proposals were opened 
at Alexandria last May for the shipment of this year’s cotton 
crop, there was consternation at the discovery that the Ameri- 
can Shipping Board was the lowest bidder, not only for Egyp- 

‘tian cotton destined for the mills of the United States but 
also for cotton destined for the mills of the United Kingdom. 

*Vice-President and General Manager, American Steamship Owners’ As- 
Ociation. 

In cold figures, the American bids were 40 shillings per ton 
for the United States and 25 shillings for British ports, 
while the Liverpool conference bids were respectively 60 
shillings and 40 shillings. 

Of course, if actual, as contrasted with mere rhetorical, 
“fair play” had prevailed, the contract for the shipment of 
the entire Egyptian cotton crop for the period from September 
1, 1921, to August 31, 1922, should have been straightway 
turned over to American steamers. But that is not the way 
the thing is done. Though the Egyptian producers wished 
to accept the American ships with their far more favorable 
freight rate, the British interests dominant at Alexandria 
would have none of it. Even when the Shipping Board of- 
fered a compromise proposition and declared that it would 
be content, if the American part of the business were awarded 
to American ships, to leave the British business to British 
ships, the olive branch was flatly rejected by the Liverpool 
lines’ conference. 

PARTIAL COMPROMISE 

Then, of course, there ensued the deadlock which the sub- 
sequent meetings of Shipping Board representatives and Brit- 
ish steamship representatives in London could not readily 
resolve. All that the British side will consider, up to this 
writing, is that American vessels may be vouchsafed, say, 
perhaps fifty percent of the Egyptian cotton shipped direct 
to the United States but the Americans can have no share of 
the considerable quantities which are trans-shipped via Great 
Britain. Thus the situation stands. One important inter- 
est, apparently, is quite forgotten. That is the American 
manufacturers who purchase this Egyptian cotton for use 
in their own machinery. ‘These are the men who have to pay 
the bills. They can have their cotton delivered at a cost of 
40 shillings per ton in American ships, but the Liverpool 
lines demand 60 shillings. What is especially disappointing 
is that cable advices declare that the Cunard Company is 
one of the British concerns most insistent on retaining the 
indirect cotton trade to the United States as a British ship- 
ping monopoly. This is a singular attitude for the Cunard 
management to take, in view of the extent to which its own 
ships have for many years participated in American com- 
merce. What would be the reaction of this old British com- 
pany to a demand that all American cabin travelers to 
Europe sail exclusively under the American flag? 

LiIvERPOOL LINES RESPONSIBLE 

Is the Egyptian cotton episode destined to prove the 
Bunker Hill of a lively maritime conflict, which might be a 
long and a costly one but which could have but one ending? 
There are various reassuring circumstances. First, this un- 
friendly discriminative attitude toward American ships is not 
the result of an official act—it has no governmental signifi- 
cance. It embodies simply the arbitrary course of the Liver- 
pool lines, which are alone responsible. Egypt is not, 
formally at least, a British possession. If it were, American 
public sentiment would not oppose an effort to reserve the 
carrying trade between Egypt and Great Britain entirely to 
British ships, precisely as we reserve our trade with Porto 
Rico and Hawaii and presently will reserve our trade with 
the Philippines. But though we maintain inviolate the coast- 
wise shipping policy of the fathers of the republic, we make 
no effort to confine to American ships the trade of Porto 
Rico with Europe or of Hawaii with Japan. We rightfully 
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regard this as an international commerce, open to the ships 
of all the world. 

There is no precedent whatever in American law or prac- 
tice for the policy of exclusion which the Cunard Company 
and the other Liverpool conference lines endeavor to impose 
on American ships plying in the trade between Egypt and 
this country. A comparable act would be an attempt to 
forbid the export of our own Southern cotton to Liverpool 
-and Manchester unless it were shipped in American steamers. 
Not only is such a policy not tried or contemplated but when 
the Lancashire spinners stipulated that their own purchases 
of our Southern staple must be delivered in none but British 
ships, and insured bv none but British underwriters, Ameri- 
cans regarded these British manufacturers as acting within 
their rights, though scarcely in accord with the economic 
principles of Bright and Cobden. 

AMERICAN MANUFACTURERS Pay EXTRA FREIGHT 

Gradually the American people and their lawmakers are 
going to learn how jealously each of the maritime countries 
of Europe insists on guarding and promoting the interests of 
its national merchant marine—the one industry left virtaally 
unprotected in overseas commerce by the United States. Just 
recur to this Egyptian cotton trade: The Egyptian fibre— 
of a length and fineness inferior to our own Sea Island 
product but superior to the ordinary upland cotton—is an 
essential material for the manufacture of certain valuable 
cotton fabrics, in which the mills of the United States have 
made extraordinary progress. This progress the rival man- 
ufacturers of Great Britain cannot prevent, but the ship- 
owners of Great Britain—the Cunard and other Liverpool 
lines—compel American manufacturers to bear the added 
cost of having their Egyptian cotton supplies trans-shipped 
via British ports, instead of being brought direct, forbid di- 
rect shipments to America and hamper our manufacturers 
by lev--~~ a 50 percent higher freight rate than the rate paid 
by the American vessels. Until the Shipping Board made 
its present determined fight, that was the actual American 
experience. 
Now let us be wholly reasonable about this. If Great 

Britain, our chief manufacturing and maritime competitor, 
can so handle the ships of her vast mercantile marine as to 
force our commerce and our manufacturers to pay the 
tribute of discriminative freight rates or trans-shipment de- 
lays and costs on the materials or products of our greatest 
manufacturing industry—for in manufacturing America is 
easily supreme—Great Britain is entitled to do so if she can 
and as she has actually been doing in many more direc- 
tions than this Egyptian cotton trade. But there is this out- 
standing fact, that we Americans will prove exceedingly 

weak and short sighted, if we continue to permit Great 

Britain to do this, now that for the first time in half a cen- 

tury we possess a great merchant shipping of our own. 

IMPORTANCE OF SEA POWER 

I am not writing in any denunciatory mood toward the 
British shipowners, or manufacturers, or merchants, or their 

Government. Our kin overseas are sharp, shrewd men with 

a most admirable devotion to the welfare of their own race 

and country. Their dearest ambition has been to rule the 

ocean commerce of the world, because they realize that con- 

trol of the ocean is of immense consequence in peace or war. 

The incalculable value of such sea control was vividly im- 

pressed upon the American nation in 1914, when Great Brit- 

ain and Germany, who between them were carrying most 

of our imports and exports, clashed in arms, to the paralyz- 

ing of our sea-borne trade and the ruin of a host of our 

farmers, manufacturers and merchants. The immense im- 

portance of sea power had been demonstrated on a smaller 

scale to our own heavy cost a dozen years before, when Great 

Britain, our principal carrier, in her South African war had 

been able suddenly and sharply to advance her freight 
charges on our export and import trade, so that, in effect, 
the American people provided out of their pockets a large 
share of the money required to defeat and destroy the Boer 
republics. 

These are two rather unfortunate passages in our national 
history. They are not going to be repeated, if the American 
nation upholds its Government in vital issues like this of 
the Egyptian cotton trade. ‘There will undoubtedly be other 
points of difference and conflict before the other nations 
of the world finally realize that the United States is tre- 
mendously in earnest in its determination to maintain a mer- 
chant marine of its own capable of carrying the major part 
of its own ocean commerce. We do not begrudge other 
maritime peoples the possession of adequate merchant ship- 
ping facilities, with the indispensable building and repair 
yards, and a full force of seagoing officers and men. It is 
just as unfair and imprudent that any one nation should 
monopolize the sea carrying business of the world as that 
any one nation should maintain an army or a navy strong 
enough to overawe the world. Such an overwhelming power, 
on either sea or land, does not make for peace or good will 
among the peoples and the governments. 

The 10,000,000 gross tons of registered shipping which 
the United States will possess when its wooden steamers are 
disposed of will equal substantially one-half of the overseas 
tonnage of Great Britain. These 10,000,000 gross tons will 
suffice to convey about 60 percent of the entire volume of 
goods which we sell to or purchase from the other countries 
of the globe. There is nothing sinister or menacing in the 
maintenance and gradual increase of a merchant shipping 
of this magnitude. It threatens no domination of the trade 
or the peace of any nation—and assuredly we shall accept 
no domination over our own. 

Relation of Our Merchant Marine to 

Business 

(Concluded from page 654.) 

Treasury, except such as may be given by the revived War 
Finance Corporation. 

The American dollar now stands at a premium in every 
important financial market of the world. And, in view of 
our foreign trade balances, therefore, an imperative duty rests 
upon every American who would see his country maintain 
its prosperity to take thought of how its future foreign trade 
may be properly maintained and profitably transported. 
Surely we have the energy and intelligence to solve the 
problem. 

New Combustion Recorder Maintains 
Double Analysis of Flue Gases 

A bodied in the new type instrument known as the 
Duplex Mono recorder which maintains a continuous 

RECENT development in combustion control is em- 

record of the carbon dioxide content and also the percentage 
of combustible gases present in flue gas. To obtain the highest — 
efficiency from the operation of a furnace, the firing must be 
so adjusted that a proper balance between these two factors 
is maintained. The boiler from which the analysis shown in 
Fig. 1 was taken was operating at about its most efficient 
point as is evidenced by the high carbon dioxide content 
indicated by the white area and the low percentage of the 
combustible gases present represented by the light shaded 
area between the white and dark portions of the chart. 

The instrument itself shown in Fig. 2 does not make use 
of any mechanical means to force the gas through the ap- 
paratus, mercury being used instead, which also performs 

« 
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the function of valves. The samples analyzed for carbon 
dioxide and combustible gases combined are passed through 
an electric furnace where the combustible gases, carbon 
monoxide, methane (CH,) and hydrogen are converted into 
carbon dioxide and water. When there is not sufficient 
oxygen in the flue gases to oxidize the combustible gases, the 
necessary oxygen is supplied by copper oxide placed in the 
electric furnace for that purpose. Ordinarily, however, the 
necessary oxygen is taken from the flue gases, which almost 
invariably contain sufficient free oxygen, the copper oxide 
acting merely as a catalytic agent. 

The carbon dioxide originally in all samples as well as 
that formed by the oxidation of carbon monoxide and methane 
(CH,) in the alternate samples which pass through the 
electric furnace is removed by passing the gas through a 
caustic potash solution. Water formed in the electric fur- 
nace through the oxidation of hydrogen and methane in alter- 
nate samples is condensed. The analyses for carbon dioxide 

alone are accurate 

within 1/10 of one 
percent. The indi- 
cations for combus- 
tible gases not being 
intended for accu- 
rate measuring pur- 
poses are exaggerated 
on the chart as is de- 
sirable in a danger 
signal. 

The records thus 
made by the instru- 
ment make clear to 
the firemen and to the 
plant executive the 
heat and combustible 
gas losses at any 
period during the op- 
eration of the boiler. 
No limit should be 
placed on how high 
the carbon dioxide 
should be kept by 
the fireman provided 
that he avoids com- 
bustible gases in the 

flue. However, the best balance to be maintained is shown 
in Fig. 1. In any case where the combustible gases appeared 
at high or low percentages of. carbon dioxide, the chart shows 
that they were promptly detected and eliminated. 

Fig. 2 

Refrigerator and Cargo Steamer City of Pekin 
Ellerman Lines’ New Combination Steamer for the Eastern 

Trade—’ Tween Deck Space Used for Refrigerated Cargoes 

by the Palmers Shipbuilding and Iron Company, Ltd., 
Hebburn, Eng., for the eastern trade of the Ellerman 

Lines, a distinctive feature is the provision made for the 
carriage of delicate refrigerated cargoes in Nos. 2, 3, 4 and 5 

- main ’tween decks. Figs. 1 and 2 show the general arrange- 
ment of the vessel which is of the two deck type with erec- 
tions above the upper deck consisting of a prolonged poop 
and a combined bridge and forecastle with machinery located 
amidships. This arrangement of erections, rather than a 
complete shelter deck, is favored for vessels intended for 
the eastern trade because of the benefit derived by reduced 
Suez Canal tonnage measurement. 

There are three cargo holds forward of the machinery space 
and two cargo holds and a deep tank (the latter also adapt- 
able for cargo) aft. No. 3 hold can be employed as bunker 
space when so desired. The entire capacity of the erections 

-is also available for cargo except such portions amidships 
as may be utilized for auxiliary bunkers. Permanent 
bunkers are built in the structure within the machinery space 
with a total capacity of 260 tons. Fuel oil is carried in the 
double bottom tanks. 

le the single screw steamer City of Pekin, recently built 

PROPELLING MACHINERY 

The propelling machinery consists of a set of turbines of 
the Parsons impulse reaction type driving a single screw 
through double reduction gearing. The turbines consist of 
one high pressure, one intermediate, and one low pressure 
geared to the propeller shaft, the high pressure and inter- 

mediate working tandem. 

One high pressure astern turbine is incorporated in the 
intermediate pressure casing and exhausts into a low pres- 
sure astern turbine incorporated in the low pressure casing. 
The total astern power developed is about 70 percent of the 
full ahead power. 

The ahead turbines are capable of developing the equiva- 
lent cf 3,600 indicated horsepower at about 80 propeller 
revolutions per minute, at sea, under full load service condi- 
tions, but have a reserve power of 5 to 6 percent for emer- 
gency use. 

The boiler installation consists of three single ended 
boilers of the usual cylindrical marine return tube type 
which are designed for a working pressure of 220 pounds 
per square inch. All boilers are provided with Howden’s 
system of forced draft and are fitted with superheaters of 
the smoke tube type. The furnace fronts are constructed to 
burn oil exclusively, coal exclusively, or coal in conjunction 
with oil. The oil fuel installation is fitted complete in the 
machinery space, including the tanks, piping, pumps, heaters 
and filters and burners. 

AUXILIARY MACHINERY 

The following auxiliary machinery was furnished the ves- 
sel by the firms indicated: 

Refrigerating machinery by the Liverpool Refrigeration 
Company, Limited. . 

Steam windlass and electric lighting unit by Messrs. 
Clark, Chapman & Company, Limited. 

Steam steering gear of the Wilson-Pirrie type by John 
Hastie & Company, Limited. 



Refrigerator and Cargo Steamer City of Pekin © 
General Information 

Service: Eastern Trade—Cold Storage, 
General Cargo. 

Builder: Palmers Shipbuilding and Iron 
Co., Ltd., Hebburn, England. 

Owner: The Ellerman Lines, London, En- 
gland. 

Characteristics 
ILemeala, | OWETall, oosccocccdoebo00be ce 461’ 3” 
UBsaksid shia Mena lab onda neeonaapoudons 442’ 6” 
IByaseehdel, Teo! .50050500000080000 58’ 6” 
Depth, molded, to upper deck...... 34’ 3” 
Dratht Hloaded i qammtan st (un yaavee Bey 
Diratt, Wiig i pee ee silk Re ute nee eae ae 
Blockiveceficientiataeneh ssc): Ge on eee 
Midship section coefficient................ 
Longitudinal coefficient................... 
Speed, loaded, knots, designed........... 12 
Cruising radius, nautical miles............ 
INramingal).t see Maree eee caer Transverse 
Class: 100 A. 1 Lloyds. 

Tonnages 
(In tons of 2,240 pounds) 

ANE: Or JEG 5 soccoccccercec0do00000 
**Weight Propelling Machinery........... 
Deadweight Capacityeaneneeere ae aeree 11,200 
Dis placerient. Mir we yen anc) araer clean 

(In tons cf 100 cubic feet) 

Grossimnecistene nner cer eae 6,960 
Net mine gi stenys aye eset let aeete 4,426 
(Winderdeche ies waiter ce ne nee 6,704 

*Weight of Hull includes Hull Proper, Hull 
Fittings, Equipment, and Outfit. 

**Weight of Propelling Machinery includes En- 
gines, Boilers (Wet), Shafting, Propellers, and 
Machinery Space Auviliaries. 

Canal Ratings 
(In tons of 100 cubic feet) 

Gross Ne 

SUZ Ree cise Poe ea age 
PA narnia’) isk te: pee ein erica et eae 

Equipment 
2 Bower anchors, stockless..... Mn CWitse 
1 Bower anchor, stockless...... 65% cwts. 
1 Stream anchor, ex. stock.... 22  cwts. 
1 Kedge anchor, ex. stock.... 10 cwts. 
Chain cable, 2 7/16” stud link...300 fms. 
Stream line, 5” steel wire...... 120 fms. 
Towline, 534” steel wire........ 130 =fms. 
(2) Hawsers, 8” Manila, each..100 fms. 
(2) Warps, 8” Manila, each....100 fms. 

Rudder 
1. 2o- OER MERIDA, See HUI er AD ae. Td Se, 
Dian Stock eee aa cere ees 1” 
(C, IPirass, aloaite (C, IL, DiMIlES. 5 oo occ00000000 

Complement 
Deckasomeensnnnvctyeut: SNe ects 4 
Decks icne wii steer c cee ee eee 30 
LDNBIAGSE GUNS oodoosvosodoovesodoncc 8 
Encineemecrew: tern cn ere 39 
Purser’s and steward’s department..... 7/ 

‘Motaleoticerssandmecre weenie 88 
inst=clasSmapassenlCeicaenen senna 
Second=class) passengers... 4.) sss e eee 
Wihind=classimpassenzenseeee eee eee nner 

pRotal@apassen Cercneenenear ernie 8 
shotalaicomplementeeer ere eee reer 96 

Handling Equipment 

No. Type Capacity Length 

Masts 2IOR OLE Ue Wertion aimee i 
Derrick posts —4 Steeltubular ...... 

° {2 wood 7tons 33’ 0” 
z weed aiots 36’ ae 

woo Otons 40’ 0” 
Booms 3 wood 10tons 50’ 0” 

| 3 wood 12tons 45’ 0” 
(1 wood 40tons .. 

Deck Machinery 

Steering Gear, steam-telemotor control. 
Weir a's SUD e eesaak erie dca teetrere racwtene Steam 
Galp's tari shia Reais io Gertler) Silt lohe Sais eaen tamed He 
Wanich es i1(@2)) mimeanitrcc tects eihay pep aia yar tts 7x10 
Wan chesit (Simmer yaricts cieciererccaisie cs varie 7 2, IZ 
Wharnches (C2 iittar versa neonates acta 8x12 

Life Saving Equipment 

No. Type Length 

iteboatsimeencn: Die, Nidctecee sy: 26' 0” 
eiteboatsmanerrrE 2ee 7) MRP Rae 24’ 0” 
Dinh yan Ty ORNs Dea 2 20’ 6” 
Gigeras Ss eae an. i ees or 20’ 6” 

Propelling Machinery 

Boilers 
IN Giri betaagd sive ene rec net eee tera area ‘ 
PLY Sire etestet ds I ars Wiauete eis Single ended Scotch 
BGT Ort AWM ais Sta pa net os, Brits etn hy a pea MR 
Whiekls, OP IDeA? scoccxccavb000cc00so0e 
INUENACESY Anes ee Ee RU eee 
REL? siete Been al eres eer ae Oil or Coal 
Dratt: chaacnemer ena nee Forced 
Total heating surface, square feet.......... 
Total grate surface or furnace volume...... 

Sitinennse, GGA IP oooocgavoca0cc0d000000 
Working pressure, Ibs. per sq. in....... 220 
Normal. fuel consumption: 

LRersdayitonssis..scsreces st eee 
Per horsepower hour, pounds........ 

Normal steam production: 
Per hour per pound of fuel....... Ibs 
NON NEI INOBIPs 00 coc occ 00000006 Ibs 

Engines 
IN WIDE Tyee aes eer ae 1 set 
Type, Parsons impulse reaction type, dou- 

ble reduction geared turbines........... 
IEIOHSSHONVE,, GHAUE oocoooccccadcbo0006 3,300 

Propellers 
Number Jel nodes a ee en eres 1 
A DMne ey CA nro MEM OE clogito at aoaeG ooo 

Width ty kacaietirss os ticct svc tan secre enero ee eae 
ID ATMELET™ MMe ee ci csr hah Ee nr 
Pitehin Wea Mariya tes ao eee eco ee eee petit 
Re BRS MRS ted ca cbaoe tea 20 te, RAL AMR Ray hee 80 
Projected. «areal seco seer nee 
Developedwancar <\\sisucecikec wire er erie 

Auxiliary Machinery 
Machinery Space 

Condenser (1), surface condensing type. 
Auxiliary condenser (1), 700 sq. ft. cooling 

surface, 
Evaporators (1), 35 ton, 95 sq. ft. surface. 
Distiller 
Filter, feed control tank Cascade type. 
Feed water heater (1), 145 sq. ft. surface. 
Fuel oil units (2) 

Pumps 
- Main feed (1 pair), 12x9x24. 
Aux. feed (1), 7x5x12. 
19” centrifugal circulating (1), 9x9. 
Dual air (1), 12x22x15 & 17. 
General service (1), 10x6x10. 
Ballast (1), 10x10x10. 
Fire and bilge (2), 8x9x18. 
Evaporator feed (1), 4x4x6. 
Forced lubrication (2), 8%4x714x15. 
Forced lubrication (1), 51%4x5x12. 
Water service (2), 7x8x18. 
Fuel oil transfer (1), 7x8x15. 
Refrig. circulating (1), 8x8x8. 
96” forced draft fan, 8x6 engine. 
Ash hoist engine (1), 4%4x5. 

658 

Refrigerating Machinery 

Electric Equipment 

Generators (1), driven by 8x8 engine. 
Ra diO! Terenas eles mere ee Reena Marconi 
WDivelsoeis led lean GE Aen Na oe olocaenoeo to 

Holds 
No. Length Hatches 

LACE fey ea aa 7\'-3" 27' x 16 
Desist MEE 84’-0” 30’ x 16’ 
Sian omrane aoe 27'-0” 21’ x 16’ 
LIS ANON ieee. a8 72-0" 27' x 16' 
Sma dels Ain bein 66/-11” 27'x 16’ 
Deep tank...... 24'-0” 9’ x 10’ 

Capacities 

Cargo Space 
Compartment Cu. Ft. 

Total gross capacity, cargo spaces 
below) upper) deck.....8...... 575,400 

ip I rR Al, Ee cL 

Refrigerated Space 
Compartment Cu. Ft 

Bunkers 
Compartment Gusts Bbisamasdions) 

Regmanent bunkersieeeerr rere 260 
Portablembunkersteeh eee 2620 

Motall.> Scacc uA ee OCs eer 2880 

La ule YS hae CHAR) Gdewb es conuscele,! wee BIL 

Tanks 
7-—-Tons—, 

Compartment Cu. Ft. F. W. S. W. 

' Water ballast spaces, total..:........ 2,300 
(2) F. W. tanks on upper deck, 27...... 
i i i i i a iC i iC ac n ink Cran 

mee ee ee ee ee ewe ee ee ew www wwe eee ween snne 

i i ii i iC Ci Ci iC iC ia Cir i aC) 

Ce i i CC i CC ic ii ac aCe 

i a ee i i i eC a iC CeCe CCC aC 

CC er eC eC CC CCC 

ee eee eet ee tt ee tw ww ee ww ew twee eee sere nnn 

Cen ae Cn CCC Ce CC Ca a 
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ness. 
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Frame bottems doubled from frame 122 to col- 

lision bulkhead. 
Stringer increased 1 inch from frame 119 to 

collision bulkhead. 
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Naval Architects’ 

Annual Meeting 
HE twenty-ninth general meet- 
ing of the Society of Naval 
Architects and Marine Engi- 

neers will be held in Assembly 

Room No. 1 of the Engineering 
Societies Building, 29 West 39th 
street, New York, on Thursday and 
Friday, November 17.and 18, 1921. 
The annual banquet will be held in 
the Grand Ball Room, Waldorf- 
Astoria Hotel, New York, on Fri- 
day evening, November 18. 

During the meeting the second 
session on Thursday, November 17, 
from 2 to 5 P. M., will be set aside 
for the purpose of holding a joint 
meeting with the American Institute 
of Electrical Engineers at which two 
papers will be presented, one devoted 
to electrical propulsion and the other 
to electrical auxiliaries. 

During the week of November 14, 
coincident with the meeting of the 
Naval Architects’ Society, the first 
annual exhibit of the Marine Equip- 
ment Association will be held in the 
Central Mercantile Building, Sixth 
avenue, 18th to 19th streets, New 
York city, and it is the intention to 

reserve certain hours each day for 
members of the society and others 
intimately interested in the exhibits 
to attend the exposition. 

Computers WANTED. — The 
United States Civil Service Commis- 
sion announces an open competitive 
examination for computer on Sep- 
tember 21 to 22 and November 2 to 
3, 1921. Vacancies in the Coast 
and Geodetic Survey for duty in 
Washington, D. C., at $1,400 a year 
and for duty in the Manila, P. I., 
office at $2,000 a year, and: va- 
cancies in positions requiring simi- 
lar qualifications at these or higher 
or lower salaries will be filled from 
this examination unless it is found 
in the interest of the service to fill 
any vacancy by reinstatement, trans- 

fer or promotion. 

CorrEcTIon.—In the article en- 
titled “Are You a Marine Engineer, 
Edison Standard,’ published on 
page 588 of the August issue, ques- 
tion No. 65 should have read ‘““Why 
Should Not Alternating Current Be 
Used for the Lighting Set on an 
Electrically Driven Ship?” 

COMMANDER V. V. Woopwarbd, 
U.S. N., has resigned as manager of 
the repair department of the United 
States Shipping Board and will re- 
turn to active service in the United 
States Navy. 



The Americanization of Our Merchant Marine 
By “Old Scotch” 

Louis the Sixteenth of France depended upon his Swiss Guards to protect him. 
We all know that Louis eventually had his head chopped off. Great Britain depended 
largely upon her Hessian hirelings to subjugate her colonies during our War of the 
Revolution. We know what happened to the Hessians. Both of these matters of his- 
tory tend to prove that when you have a national job to attend to you ought to employ 
your own people, if you want it done right. 

HIPPING on the seven seas is just as much a national 
job as fighting, hence if we are going to depend on 
hirelings from other nations to run our merchant 

marine we will get what happened to King Louis and King 
George, not to mention numerous other potentates in the 
world’s history, who placed too much dependence cn foreign 
help. And we will deserve it. 

In our merchant marine development we have reached a 
point where there must be a “show down” to use a popular 
phrase familiar, I feel sure, to some of our readers. Up to 
this time we have operated our ships like a meeting of the 
League of Nations. Most of them, it is true, have had 
American captains and chief engineers, but the remainder of 
the officers and the crews have been drawn from the “57 
varieties” of seafaring men which inhabit the world at large. 
They have been attracted to our ships by the best wages and 
best grub found anywhere afloat. I don’t blame them for 
coming and I have no criticism to’ make of them, except for 
the fact that they have not appreciated what easy berths they 
have had. 

ALIEN Crews Must Go 

The time has now arrived for them to go home, except 
those few who are sincerely anxious to become American 
citizens and adopt our flag as their own and who have not 
only declared their intention by taking our their first papers 
but who by their actions and habits have demonstrated that 
they can and will become desirable additions to our popula- 
tion. All ‘‘red ink” men and other seafarers, who are at 
heart merely professing Americanism for revenue only, had 
better take their hats and go, as from now on we will have 
enough genuine Americans to man all our own ships. 

Just at present there are not many operating ships to man, 
hence the greater reason for giving our own seafaring men 
all the ship jobs we have, as there are today hundreds and 
even thousands of good, competent Americans walking the 
streets of our seaports, while many of our ships are sailing 

with aliens in their crews. 

COMPETENT AMERICAN CREWS ARE AVAILABLE 

The new Shipping Board has thus far functioned most 
acceptably. Their appointments have been fine and their 
actions have rung with the right tone. To a man they seem 

imbued with the American spirit of making our shipping 

efforts a success. ‘The time is now most propitious, when 
there are so few ships operating and so many men looking 
for jobs, to come out with a cast iron resolution that from 

now on every man from the captain down to the lowest rat- 

ings among the seamen and firemen must be American 
citizens on every ship owned wholly, or in part, by the 
United States Government. The private shipowners can be 
depended upon to follow suit, as it will be demonstrated that 
American ships operated entirely by American citizens will 
be much more profitable than the same ships manned by 
crews who have no interest in their jobs other than to get all 
out of them they can for their personal gain in wages and 
comfort. 

It is nonsense to say that there are not enough Americans 
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for the entire fleet. 

to man all our ships, both of public and private ownership. 
There are probably two hundred thousand young Americans 
today who were trained at sea during the war both on naval 
and merchant vessels. Over one hundred and fifty thousand 
men have been discharged from our shipyards during the 
last year. At least one-third of these men could fill jobs 
aboard ship very acceptably, especially in the engine room 
force. With the tonnage we are now operating, it is probable 
that not over fifty thousand officers and men are necessary 

Therefore at this time we not only can 
have enough Americans for every job at sea, but our ship- 
ping directors can pick and choose and secure only the most 
competent for the available billets. 

A SAMPLE OF PRESENT CONDITIONS 

To best illustrate the way some of our ships are being run 
- right now, I have. only to quote from a letter received today 
from a young third mate on an American owned and Amer- 
ican built steamer of 12,000 tons deadweight. 

* * * “Here are just a few things, ‘Packet.’ To begin 
with the wireless operator and myself are the only Americans 
(real ones) on the d n ship. The captain may be, but he 
doesn’t act like one. The chief engineer is Irish, the first 
assistant engineer a German, the second assistant engineer is 
Danish. The chief officer is Danish, the second officer is Nor- 
wegian and the third officer, your humble servant, a genuine 
American. In the fireroom of course only Spaniards, Greeks 
and Italians. The whole steward’s department is half white 
mongrel West Indians, the worst in the world. The whole 
deck crew are a mixed lot, with even two darkeys for sailors. 
Already the first assistant engineer (German) has had a fist 
fight with the second assistant (English). The Danish chief 
officer has no use for the second officer (Norwegian), etc., 
and thus it goes.” 

What a commentary on the American merchant marine! 
And this ship belongs to an old-established American ship- 
ping firm at that. How can we expect to run ships with a 
bunch of marine highbinders such as this young man has 
described? What a degrading influence for young American 
officers and seamen to be thrown into contact with such dis- 
turbing elements! It is time to call a halt on all such float- 
ing congresses of nations as this one, sailing around under 
the American flag. If we cannot get American citizens to 
officer and man our ships, let’s quit the seas and acknowledge 
to the world our incompetency! 

But it can be done, as I have already pointed out. The 
men are available and willing and we have the ships to man. 
All it needs is a determined effort on the part of the Shipping 
Board and I, for one, feel confident that the present member- 
ship has the nerve and resolution to put a stop to this alien 
domination of our merchant ships. 

THE SOURCE OF TROUBLE 

It’s a safe bet that nine-tenths of all the strikes, Bolshe- 
vistic uprisings, near mutinies, yes, and sabotage, with which 
our American operated ships have been cursed within the 
past three or four years, are directly due to the bunch of 
marine nondescripts of all nations which have been hired as 
crews. Much of it is traceable to the internationalism of 
certain unions, in which Americans have no control. It is 
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very refreshing to learn that a real American seamen’s union 
has recently been formed and it is hoped that both the 
Government and the private shipowners will do their best to 
encourage such an organization. 

ONE HUuNbDRED PERCENT AMERICAN SHIPPING 

No ship, hereafter, which belongs to the United States 
Government should be allowed to sail unless she has,a 100 
percent crew of American citizens. In every chartered ship 
controlled by the Shipping Board a clause should be put in 
the charter requiring the operator to employ none but citizens 
of the United States, or those who have declared their inten- 
tions of becoming citizens and who, by their demeanor, prove 
that they expect to live up to their intentions and will make 
worthy citizens. 
We should go further than having the ships manned by 

Americans and require that every representative of the Ship- 
ping Board abroad, and at home, too, for that matter, should 
be a citizen both legally and in spirit. Secretary Hoover, of 
the Department of Commerce, recently said, in a public ad- 
dress, that we will never extend our foreign commerce unless 
we have our own nationals to transact our business abroad. 
Every other nation which has obtained any success in for- 
eign commerce has built up its trade by having its own citi- 
zens at every point to transact its business. 

Shall we be guided by the:lessons of history and by the 
examples of successful competitors? Or shall we stumble 
along in this blind and irrational way we are now operating 
our ships? Gentlemen of the Shipping Board, it is up to 
you to take the initiative in this most vital matter of Amer- 
icanizing our merchant marine and to do it quickly. Make 
our merchant marine one hundred percent American! 

Encouragement of American Marine Insurance 
Chief of New Governmental Activities That 

Have Contact with Shipping and Shipbuilding 

By Waldon Fawcett 

\X YITH the reorganized Shipping Board given a free 
hand to work out its own salvation, the Congress of 
the United States is turning to some of the more 

important problems, incident to the upbuilding of an Ameri- 
can merchant marine that were left for future consideration 
when the Merchant Marine Act of 1920 was enacted. It is 
surprising how many supplementary issues thus await atten- 
tion, ranging all the way from the load line proposition to 

_ the project to allow passage through the Panama Canal, 
without payment of tolls, of American vessels engaged in the 
coastwise trade. 

Perhaps the most important, however, of all waiting re- 
sponsibilities is that which involves encouragement for the 
development in the United States of resources adequate to 
provide marine insurance for the American fleet. This is a 
need which has been recognized since the inception of the 
program which resulted in enactment of the Merchant Marine 
Act. The first thought was to provide in that general bill for 
the necessities in insurance facilities upon which in a meas- 
ure will wait the progress of the American merchant marine. 
Upon investigation it was disclosed, however, that the remedy 
for the shortcomings of marine insurance facilities in this 
country must be found not in national legislation but in 
legislation by the various States of the Union, with the object 
of rendering uniformly favorable the conditions under 

_ which marine underwriting may be carried on. 

Mopet INsuRANCE BILL 

With the recognition that it rests with the States to en- 
courage support for marine insurance, there has been realiza- 
tion on the part of the friends of the merchant marine that 
it would speed the movement, if there were some way in 
which Congress could take the initiative. Out of this desire 
to have the national legislature point the way has grown the 
legislative measure that is now pending in both Senate and 
House of Representatives, haying been favorably reported 
during the past month. This takes the form of a bill to 
Tegulate marine insurance in the District of Columbia. In 
the District of Columbia, Congress exercises the functions of 
a State legislature. Hence the proposal for the enactment for 
this jurisdiction of a marine insurance act, which should 
serve as a model statute for all the States and an object 
lesson in effective procedure. 

The marine insurance bill (designated officially S. 2265 
or H. R. 6775) was introduced in the House of Representa- 
tives in June and in the Senate in July, being promptly re- 
ported favorably, with recommendation for passage, by the 
respective committees to which it was referred. In reporting 
the bill to the Senate, the latter part of July, Senator Jones, 
as chairman of the Committee on Commerce, remarked that 

it will probably be necessary to use “heroic” measures to 
build up an American merchant marine. One of the most 
important factors, he believes, in the maintenance of a mer- 
chant marine and the development of foreign commerce is 
marine insurance. 

INSURANCE A Bic FAcTOR 

It was his observation that the nation whose citizens con- 
trol marine insurance largely controls the world’s marine and 
trade. This he attributed to the circumstance that the men 
and companies who do marine insurance learn the business 
methods and trade secrets of marine and commercial com- 
petitors and they do this without disclosing anything of the 
practices or secrets of their own allied marine and com- 
mercial interests. Emphasis was laid on the fact that more 
than two-thirds of the insurance on American ships and 
cargoes is done by foreigners. More than three-fourths of 
American hull insurance is done by foreigners. This should 
not be, declared Senator Jones, especially now when the 
United States has so large a, tonnage that it hopes to have 
operated profitably in the foreign trade. 

In urging upon his fellow legislators the enactment with- 
out delay of the pending measure, the chairman of the Senate 
Committee on Commerce declared that one of the great handi- 
caps to the growth of American marine insurance is the 
diversity of American laws affecting it. Legislative jurisdic- 
tion over this subject rests with the various States and there 
is no uniformity in their legislation. Little account seems 
to have been taken by the respective States of the broad inter- 
ests of the nation. Not only have no efforts been made to aid 
in building up marine insurance but many States have pro- 
visions of law that are actual handicaps to such development. 

Nation’s INTEREST SHOWN 

The deliberately considered and carefully drafted marine 
insurance bill which Congress is expected to make effective 



664 MARINE ENGINEERING SEPTEMBER, 1921 

AND SHIPPING AGE 

in the District of Columbia is an attempt to show the nation’s 
interest in this subject and to suggest model legislation, which 
it is hoped will be followed by the various States. The 
prospective statute takes a nation’s view of the marine insur- 
ance problem, but always with due regard for local interests. 
It is an expression by the general government of what is 
needed to serve a national purpose, and it only remains for 
the various States to follow it as closely as may be in order 
to lay the foundation for an adequate marine insurance 
structure. While marine insurance companies will doubtless 
be organized forthwith in the District of Columbia in order 
to take advantage of the opportunities offered, the arrival of 
the millennium in American marine insurance conditions 
must, perforce, wait upon the enactment of sympathetic legis- 
lation in the various States of the Union. 

This formal solution for the marine insurance problem, 
which now awaits the O. K. of Congress, is the product of 
a special investigation by Congressional committees which 
has extended over a period of two years. Incident to this 
survey experts were employed to study the question in all its 
aspects. Summarizing the result of such research, Dr. S. S. 
Huebner, the insurance expert, recently reported to Congress 
that about one-half of all the reinsurance placed by Ameri- 
can companies is placed with foreign underwriters. A great 
majority of the American underwriters informed the investi- 
gators that this was not due to choice but to necessity. Facil- 
ities have been so limited that an American company which 
could only accept a reasonable amount of insurance on a 
particular risk has been obliged to resort to the foreign 
markets in order to place the insurance offered to it. 

‘’ 

INSURANCE EXPORTED DIRECTLY TO FOREIGN MARKETS 

Stressing the moral, already pointed, the investigation also 
developed the fact that a very large proportion of the marine 
insurance originating in the United States has been exported 
directly to the foreign markets. That is to say it was placed 
with alien underwriters who did not even have a branch 
office in this country—were not “admitted companies.” Dr. 
Huebner remarked that it was hard to say just how much 
insurance is exported in this way, but, through correspond- 
ence, he developed the fact that as regards 67 non-admitted 
alien underwriters this country sent out $12,000,000 in pre- 
miums for the year 1918. This excluded all the insurance 
placed with Lloyd’s and many other sources which the ex- 
perts did not discover. All told, two-thirds of all American 
marine insurance originating in this country was found to 
be under foreign control during the period covered by the 
Congressional investigation. A circumstance not to be over- 
looked in this same connection is that exported insurance 
pays no taxes whatever to this country. 

MENACE TO COMMERCIAL SECRETS 

Louder even than the alarm in the Senate is that which 
has been sounded in the House of Representatives. In report- 
ing the marine insurance bill, Congressman Focht of the 
Committee on the District of Columbia proclaimed the danger 
of allowing marine insurance originating in the United 
States to be under foreign domination. In his belief no other 
strategic branch of American commerce has been handed over 
so completely to the control of foreign interests. He also 
took cognizance of the fact that the bulk of the business trans- 
acted by American companies has been written by a very 
few. Two companies received nearly one-fourth of the total 
net marine premium income and ten companies received 
approximately two-thirds of such income. While American 
companies placed one-half of their reinsurance with foreign 
underwriters, the reinsurance placed by foreign underwriters 
with American companies was only about one-half the rein- 
surance that went from the United States to interests overseas. 
Moreover, American companies have never been able thus 
far to enter the foreign field to any appreciable extent, and 

in many important commercial countries not a single branch 
of an American insurance company may be found. 

In declaring the need for an ample and independent 
American marine insurance institution, the summons to ac- 
tion, that has recently been served on the House of Repre- 
sentatives, declares that nations that are strong in marine- 
insurance facilities may deny the service altogether or give 
it only under unfavorable conditions to the citizens of other 
nations which do not possess adequate facilities of their own. 
The menace to commercial secrets is proclaimed just as it 
has been by the Commerce Committee of the Senate. It is 
pointed out that foreign underwriters, when insuring Ameri- 
can cargoes, necessarily learn the facts concerning the car- 
riers used, the consignees, methods of packing and handling, 
financial affiliations of the consignors, costs of production 
and the conditions and price of sales. 

The current effort to bring about, State by State, removal 
of the legislative obstacles which unnecessarily restrict the 
underwriting activities of American companies constitutes 
but half of a two-part program for fostering American marine 
insurance. Quite as serious as the State laws, which operate 
to make it impossible for American underwriters to meet 
foreign rates, has been the failure, in the past, of American 
companies to cooperate in the interest of economy and effi- 
ciency, as have their foreign competitors. It is difficult to 
say which of these two elements constitutes the most formid- 
able factor. 

AMERICAN Marine INSURANCE SYNDICATES 

Lack of cooperation or team play in marine insurance 
activities is, however, in a fair way to removal, thanks to 
Congress and the Shipping Board, through the creation of 
the American Marine Insurance Syndicates, known as Syndi- 
cates A, B and C. Syndicate A is a purely service syndicate 
and represents a salvage association which will work hand 
in hand for the development of the market through the me- 
dium of the two underwriting syndicates (Syndicates B’ 
and C) and will be to the American shipping trade and to 
the American marine insurance market what the London 
Salvage Association is to the British shipping trade and the 
British marine insurance market. All of the syndicates are 
now fully organized and functioning and are enlarging the 
scope of their usefulness. 

Through these syndicates, as their work has lately been 
pictured to Congress, a total of $2,500,000 may be bound 
promptly through a central office on a single vessel, each of 
the fifty member companies taking its alloted share of the 
total risk. Instead of the broker having to interview some 
fifty underwriting offices, as in the past, his work is now 
concentrated at one office at a big saving of time and expense. 

- One policy takes the place of fifty or one hundred policies 
on a single risk. In the same way, losses are settled through 
a central office by one check instead of the previous method 
of applying to each company for its share of the claim. Ad- 
justment of losses will also be handled jointly at a great 
saving in time and expense instead of having numerous 
companies represented by their individual adjusters. 

Maxine Common CAusE 

Far from constituting a radical innovation, this new plan 
of cooperation simply represents the application to American 
marine insurance of principles which foreign competitors 
have followed advantageously for many years. It is by just 
such methods of cooperation that British companies have 
not only enlarged their underwriting capacity and strength- 
ened their financial standing but have greatly reduced their 
overhead charges. By making common cause they have been 
enabled to give adequate service, to eliminate irritating 
jealousies, and to act, whenever an international competitive 
situation presents itself, as one united force capable of pur- 
suing an intelligent policy. Syndicate arrangements, as lately 
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perfected in the United States, assure greater convenience 
and speed in the handling of large lines of insurance and 
facilitate the spread of large risks, thus fulfilling the function 
of automatic reinsurance. 

With cooperative effort through syndicate arrangements 
an assured success, Congress and the country will be found 
ready, it is believed, to concentrate on the other half of the 

_problem—elimination of legislative restrictions. The glaring 
deficiencies of present State statutes arise from the fact that 
these are provincial in character and in nearly all instances 
were designed with special reference to fire insurance, with- 

out recognition of the vital differences between fire and 
marine insurance. The hampering State laws are not adapted 
to the regulation of a business which vitally affects the com- 
merce of the nation and which, unlike fire insurance, is essen- 
tially international in character and subject at all times to 
the keenest foreign competition. But by reason of decisions 
of the United States Supreme Courts which confirm the sev- 
eral States in complete supervisory control over insurance, 
no other method of procedure is possible than that whereby 
Congress undertakes to give a cue to the States, via a Con- 
gressional expression, on what is really a national measure. 

Steam Trawler Rudyard Kipling 
Some idea of the importance of the fishing industry to the United States may be 

gained by the following information. 
sons and 7,500 vessels engaged in our fisheries. 

There are in the neighborhood of 200,000 per- 
The capital imvested amounts to 

$175,000,000 and the annual production of fishery products is approximately two and 
a half billion pounds, valued at about $85,000,000 to the fishermen. Among the more 
important class of fishing vessels, both in England and America, 1s the steam trawler 
and a modern type of English practice is presented in the “Rudyard Kipling.” 

HE Rudyard Kipling, recently constructed in the yard 
of Messrs. Cochrane & Sons, Ltd., Selby, Yorkshire, 
England, was built to the account of the Newington 

Steam Trawler Company, Ltd., of Hull, England. She 
_ is a first-class steam trawler designed for service in the 

waters about Iceland and is classed 100 A-1 by Lloyd’s for 
fishing purposes. The principal dimensions of the vessel 
are as follows: 

Length 
Breadth, extreme............ 
De pthesmoldedeneereee reenter 
Speed 

138 feet 4 inches 
23 feet 9 inches 
13 feet 6 inches 
11 knots 

The hull is arranged with holds in which the fish may be 
stowed and is also fitted with stowage places or ponds on 
deck. The vessel’s main and spare fish rooms, comprising 
the holds forward, are insulated on the sides and after 
bulkhead with Mackays Noel insulation. 

A powerful steam winch is located amidships and a 
steam windlass forward. 

Accommodations for the crew are provided forward; the 
officers are berthed aft. 

MACHINERY 

The main propelling machinery consists of one triple 
expansion engine having cylinders 13 inches, 23 inches and 
37 inches in diameter by 26 inches stroke. The high pres- 
sure and intermediate pressure valves are of the piston type, 
the low pressure valve being of the ‘‘D” type. 

The condenser, which is a separate casting, is carried by 
brackets on engine columns. 

BOILERS 

One large cylindrical boiler is fitted, having an internal 
diameter of 14 feet and a length of 10 feet 8 inches. It is 
designed to work under a pressure of 200 pounds per square 
inch. ‘Three plain furnaces of the Gourley withdrawable 
type are provided. 

The vessel is fitted throughout with electric light. 
The Rudyard Kipling will be commanded by Skipper 

William Addy, formerly of the trawler Conan Doyle. 

Fig. 1—Steam Trawler Rudyard Kipling, Built by Messrs. Cochrane & Sons, for Newington Steam Trawler Company 



Steam 
General Information 

Service: Icelandic fishing. 

Builder: Messrs. Cochrane & Sons, Ltd., 
Selby, Yorkshire, England. 

Engines and Boiler: Messrs. Chas. D. 
Holmes & Co., Ltd., Hull, England 

Owner: Newington Steam Trawling Co., 
Ltd., Hull, England. 

Characterisics 

Hengthy overall yet cctererccterausct 148’-0” 
Weéength OBakPs xserver trse cer 138/-4” 
IBIRCEGHN, GMIRITE “oooccdodd000 0000000 23'-9” 
Depthsmoldedipeasaceticier-erectser 13’-6” 
Drattwloadedwitktanasasacnracweirtee a Gane 
Draft slight: ie sececlackas cs aectaecrekts 
BOG COAG cocoocanccd0d906000000000 
Midship section coefficient................ 
Wonsitudinalencochicien teeter 
Seach, loaGlacl, MENS, 0600000000000000000 11 
Cruising radius, nautical milesiacmiatr eee: 
FAMIN Gwe Creveeeroen cree tee Transverse 

Class. Lloyd’ s 100 A-1 for Fishing Purposes 

Tonnages 

(In tons of 2,240 pounds) 

SWemnt or Ialelllecccscccoop0cc00c000000000 
**Weight Propelling Machinery........... 
Deachyearming CapACIRY cocoad000099000000006 
IDG AVES TIME 55006600009000000060000000000 

(In tons of 100 cubic feet) 

(GROSS REGISIEP oo 0000000000000000000000 333 
INGE REZIGIER coucccngogood000b000000000 140 

*Weight of Hull includes Hull Proper, Hull 
Fittings, Equipment, and Outfit. 

**Weight of Propelling Machinery includes En- 
gines, Boilers (Wet), Shafting, Propellers, and 
Machinery Space Auxiliaries. 

Canal Ratings 
(In tons of 100 cubic feet) 

Gross 

Suez 

Bquipment 

(1) Bower Anchor, stockless....... 8 cwts, 
(1) Bower Anchor, stockless..... 7% cwts. 
(1) Kedge Anchor, ex-stock..... 3% cwts. 
Cable, 1 2/16" Giial WR, cooccasccc 120 Fms. 
lia wSer ion nia nse era eae 60 Fms. 
\iiEban, SHA Reanaccoos suocos ose sean: 60 Fms. 

Area 

Complement 

Deck officers 
Dechkicre wiiit hee eee ae ierols Se 
Engineer officers 
Engineer a Che wheter per oenicc on ee ener 
Purser’s and steward’s department......... 
Motalwoticersman dacrewreeeeeee eer 17 
IDRC AGS PEGI o5000000000000000000 
Second-class passengers 
sbhind=classmpasSecneercmeneenieriene ce nereren 

Total passengers 
Total complement 

ee ee 

ee ae i Ce ey 

Handling Equipment 

No. Type Capacity ee 

Masts 2 Pole 
Booms 1 A 
Discharging Capacity | 

Deck Machinery 

Steeninom Geary eee een ene Hand 
Wiindlassi.tasprccacccetnryere ane eeine Steam 
Capstansywetsocete acs. ee aeRO Berea 
Winches, trawl (1) steam with 2 barrels 

with a capacity of 1,000 fms. trawl rope 
each. 

Winches, warping, (1) hand. 

Life Saving Equipment 

No. Type Length 

ILBEDOMES caacocon 2 17’-0” 

Propelling Machinery 

Boilers 

Naim er yt ere secpss eae area eres pery ewer 
Aisne aoa adore ood Single Ended Se 

Wensthitrs ackn eee Ce eae 
Diameter ccs stead crcne Oe 14/00" 
Unnaces it So kimepiaaas een eee ee ae 3} 
TEDL) Nee een AIR io Mae etn ory amie Coal 
Drath meee epee cee ae Natural 
Total heating surface, square feet.. uae 
Total grate surface, square feet......... 
Seedy, GEES IP 5000000006000000000000 
Working pressure, lbs. per sq. in........ 200. 
Normal fuel consumption: 

BRerndayMtonseccs auistietesceecert otk 
Per housepower, pounds.............-- 

Normal steam production: 
Per hour per pound of fuel....... Ibs. 
DRowIl Mee INOGIPs doandcc00en00000000 lbs. 

Engines 

IN UMD tay nsstosich stereos toe eae ee Bere 1 
LVS ooocoe Triple expansion reciprocating 
SIZE Sone tae: 13”x23"x37"x26" stroke 
EL OPES POWER wre cthet acter iseieteoe ees 600 

Propellers 

Number’ (hc actateg ok sto reece tee tices 
SEY Deere re ce el ae ACen Four Sie 
NMG elke: Gama Re Gene e aS sass SeHebole oS 
Diameter SOO ed Bet as nea onclick 
IBAA HC) BY Bice SRNR EN ES et ee eR yen Rc Sadar ncy Sle yan ce 
RESP AAMisee orc acinar near Reet 113 
Rroyectedkaneatnocne emo eee eee 
Develo pedvaneatnhececnanniourn ee ckean eee 

Auxiliary Machinery 

Machinery Space 

Condenser, separate casting carried on 
brackets on engine columns. 

EEVADOTALOES! vacccsrch steht sueiewel may oeeterereks teeter ers 
Distillers ti ki eee ea Oe Eee ee 
ARK OR Oe DO nea eon Godot o.ctred 
eedmnwatermbeatenn ener teeters 
IEE Ol INENIESIs oo vd o0006b0000G0000000000 

Pumps 

PENTEL Serer cee eiae Driven by levers 
Taal ars Goo. coomemt ed off the high 
Bile Gis. errs astycawist pressure engine. 

Circulating—Centrifugal type. 
Boiler Feed—(1) 6x4%4x6 vert. duplex. 

wee we wee eee ete meee eee eee eee reer seer eevee 

SCC Cn CnC eC 

wee eee we twee ree es ose rere eeeerseer sees esese 

Trawler Rudyard Kipling 
Electric Equipment 

Generators—Electric lighting unit—4 pole | 
compound wound dynamo, direct driven—_ 
60 lamps. . 

Radio) sad fo) SME ee eee 
Bmergéeney) ti. le. Gai. 

Holds 

No. Length Hatches — 

Bich whol dieser 36'-8” (4) 3/-4"x3'-4” 

Capacities 

Cargo Space 

Compartment Cu. Ft. 

Hishwhold mae skan fo cciytte eae ee 8,500 

Refrigerated Space 

Compartment Cu. Ft. 

Bunkers 

Compartment Cu. Ft. *Bbls. *Tons 

Gross MB unker:t sisaoecrueanee sero - 146 
Side Bealkee CP) cascodsoococ0ce00000 16 
SidemBunkera(S) Beecee eee een 13 
RESERVE BEAK cosoncoococcsosd000s0 78 

sThO tally Aiyeetare ees eee See 253 

‘n CEL, He, WAP TMDIo o0000000000606 gals. per bbl 

Tanks 

T 
Compartment Cu. Ft. ow. SW 

1, Wi, Wevalle, ORCL ococccc 5.37 
TR, WY Ataraike, ARs ococcc0b0 1.79 

ARG tall Pee vas vevcucrecstaretepoiacte ts 7.16 

ee 

cn en Cn ann re nr re eC CnC Cnn) 

eee 

SCONE CNC CCC NCC CCC MC CC CCM TCC a CC CCN MC aC CCC) 

BEOEOIONOIG On ONO OIOnONOICnCnC On OnOnCnCEO CnC CnOnCnOncnCnCnG Gnd 0 00 00 

Pe 

Se 

ee ee 

CCC Ce 
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S. S. Paris Starting on Trial Trip at Base des Glenans on June 5, 1921; Average Speed on Trials, 22.4 Knots 

New French Passenger and Mail Liner Paris 
Largest and Most Luxurious Vessel Ever Constructed 

in France to Ply Between New York and Havre 

and not intended to challenge the speed record of the 

Mauretania, the Paris, operated by the Cie Generale 

Transatlantique, is one of the finest liners put into service 

in recent years. The opinion of those who have seen the 

Paris is that she has established a record for luxury and good 

taste in steamship accommodations that will not be equalled 

for many years. 
After the Olympic had been converted to an oil burner Lord 

Pirrie on the trial trip referred to that vessel as the one 

“ewe lamb” of the White Star fleet. This saying has been 

interpreted to mean that there was little likelihood in the 

near future of the construction of new giant fast liners of 

the Olympic type because of the high cost of building and 

the excessive consumption of fuel for the few extra 

knots of speed. On this account the Cie Generale Transat- 

lantique is to be congratulated for its business acumen in 

sparing no expense to make \the Paris the most elaborately 

equipped vessel in the transatlantic service. 

A LTHOUGH not so large as the Olympic or Imperator 

STARTED IN 1913 

The Paris was laid down in 1913 and was to have been 

ready for service in 1916. The great war, however, inter- 

rupted the work so that she was not launched until Sep- 

tember 12, 1916. Shortly after the armistice, work was re- 

sumed and on June 15 of the present year the vessel sailed 

from Havre for New York on her maiden voyage. 

The Paris was constructed at the Chantiers et Ateliers de 

Penhoét a St. Nazaire. She is designed to satisfy the re- 

quirements of the International Convention for the Safety 

of Life at Sea and the American and French shipping laws. 

She is constructed to have the highest rating of the Bureau 

de Veritas with the mark of special surveillance. 

GENERAL ARRANGEMENT 

The Paris is a vessel with a straight stem, elliptical stern, 

two pole masts and three funnels. 
_ The accommodations are distributed over five decks and 

there are five holds, two forward, which are used exclusively 

for passengers’ luggage, and three aft, in which are carried 

mail and other cargo. 
A special feature of this liner is that it is furnished in 

modern French style, in this respect differing from most other 

ships which have adopted a Renaissance period for their 
decorative scheme. 

The main saloon, located on “B deck forward, is 84 feet 
long, 50 feet wide and 24 feet high. A mixed saloon, of 
about the same dimensions, is located on B deck abaft the 
main saloon; between the two is the main stairway and foyer. 
Smoking rooms are provided aft of the mixed saloon and 
occupy spaces on both B and C decks. The first class dining 
saloon is amidships on £ deck and extends also to a balcony 
on D deck. A dining saloon for the second class is located on 
E deck aft. On C deck amidships is located the grand social 
hall and information bureau. 

There are 141 first-class cabins with single berth accom- 
modations, 163 with double and 32 which may be comfort- 
ably occupied by three persons. Included in the total num- 
ber of first-class accommodations are 89 luxurious suites with 
boudoirs, drawing rooms and private bath. 

The second-class cabin of the Paris, which accommodates 

468 passengers, is proportionately luxurious in every way. 
Provision is made for the accommodation of 1,100 third- 

class passengers in cabins and 1,110 steerage in open berths. 

MatIn PROPELLING MACHINERY 

The propelling machinery was built by the Wallsend 
Slipway & Engineering Company, Ltd., at Wallsend-on- 
Tyne, and consists of four turbines of the Parsons type. Two 
low pressure turbines are flanked by one medium pressure on 
the starboard side and one high pressure on the port side. 
For maneuvering purposes there is a mechanism on board 
which makes independent the starboard and port engines, 
permitting the reversing of the engines on one side of the 
vessel while those on the other side are running ahead when 
making a turn. ‘This operation is directed from the bridge 
by means of Chadburn instruments. ‘ 

Steam is generated in fifteen double ended boilers of the 
Scotch type containing four furnaces in each end and making 
a total of 120 furnaces. All boilers are fitted for oil burning. 

The sea trials of the Paris took place at Base des Glenans 
from June 5 to 9, 1921. The vessel was originally designed 
for a speed of 21.75 knots but during the trials averaged a 
speed of 22.4 knots, although only 12 of the 15 boilers were 
in operation. At one time, howéver, a speed of 23 knots 

was recorded with a minimum of vibration. 
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New French Passenger and Mail Liner Paris 
General Information 

Service: Passenger-Mail. Havre and 
New York. 

Builder: Société des Ghantien et Ateliers 
de Penhoét a Saint Nazaire. 

Owner: Cie. Générale Transatlantique 
(French Line). 

Characteristics 
Wensthwoy.cral Erase een en ere 768 3" 
Teen cth@eBaePecssecenec nr none IS 
Breadth wero ld ed meee 85! 4” 
Depth smoldedeereemeserete cee eee 68’ 0” 
IDymaAE, JACEE cocasdocaccocecccces 31’ 14%” 
Drait light sue Geer con aee ene 
Blockagcoehicientaeen ee Eee eeer Cerrar 
Midship section coefficient.................- 
Wongitudinalacoehicicn tanner nee ereere 
Speed mloadedaaknotss eet eter 23 
Cruising radius, nautical milesss...... 8,000 
Heramin gamer ee nee Transverse 
Class: Highest Class, Bureau de Veritas . 

Tonnages 
(In tons of 2,240 pounds) 

Ween oe laleillssccoosoccos0n000 ) 
**Weight Propelling Machinery.. “4, 26,600 
Deadweichta Capacityaaereeee ere errr 10,095 
Displacement eee eee er eee Tene 36,695 

(In tons of 100 cubic feet) 

(GiROSG. TOBIGE Sooscosocedocdsso0des 35,000 
Niet register tr aa ceca cree Pom on oR Cero 

Hull *Weight of Hull includes Hull Proper, 
Fittings, Equipment, and Outfit. 

**Weight of Propelling Machinery includes En- 
gines, Boilers (Wet), Shafting, Propellers, and 
M ichinery Space Auxiliaries. 

Canal Ratings 
(In tons of 100 cubic feet) 

Gross Net 
Sit YAM RAE BDU Ge a ona dor oo ceameuooos 
Panama nen vine ciate nC eye ee 

Equipment 

ZaBoweanchorsues Chime eenrret 19,551 lbs. 
/MGOGITEAY BMTOTOR 5 oseooc0c000008 15,963 lbs 
imengency ranchotreeeeeenrnore 6,710 Ibs 
Imercencymancho please eeeneeree 3,355 Ibs 
Chain 2A hae AS ee eer 361 fms 

Rudder 
AGA! eyetteretaa fee as Serer ie ae et OC Oe 
Wias:Stockigevsc satcrreaaaseh one eee 
(©, IPRS, aoewtt (Co I, EMIS. cooc0cccc000000 

ee 
Weck fomicerss cr ree eee eee 7 
Wirelessmoperatorcsmeeee erence 3 
Deck kcrewaean Seer eee 60 
DNS? OIG oocesoocccdscccocc000 21 
ID AINAT? GRP! c000000000000000000000 103 
Purser’s and steward’s department.... 463 

Total officers and crew........... 657 
ninst=classipassch 2 ChSMe eerie 563 
Second-class passengers..........-..6 468 
sthind=classmspassencenseeerier renee 2,210 

AOL MESANASTS. og coccodcacns00e 3,241 
Motallcomplementeeaneneereeeneir 3,898 

Handling Equipment 

No. Type Capacity nee 

Masts 2 Pole : 
Derrick posts : 
Booms 6 ton 
Electric cranes 2 2 ton 

Deck Machinery , 
(Number, Size, Type) 

Steexingm Gea aeeer eee eae Hydraulic type 
Witness, GABHIAM {hADCGsoc0ccoccccccbucc 2 
Capstansi eats. ti ae tin re mE 14 
\WAINONES, GISEURC. obo oscccccudagooae0000 6 
Wanchestarstearmeer ner eri eee eee eae 6 

Life Saving Equipment 

No. Type Length 

ILSIEDOMIS Gooosnoce 30 MacLean 30'-0” 
leiteboatsmeeernrere 24 Seamless 30'-0” 
Motorboats ..... 1 de Coninck 30’-0" 
Setvicelboatsmmcse2ue Sereraae en ame eee 

Propelling Machinery 

Boilers 
Nim bE Iga ices REN oh yeaah con ae 15 
Diy, DOR teense ieee et: Scotch, double ended 
en ethan ets ietcctmein co cieaa ol seal eee 21'-9 
Didtnie te rim erecta ee 17'-97%" 
Rurnaces Natta merry renin eee 120 
UG] Maa RRO et Te isnot. ce PAU Seg Oil 
TD) ravhte regia eect eee ean ee Forced 
Total heating surface, square feet.. 6,500 
Total grate surface cr furnace volume..... 

Seen ncat, CHRIS 1) oo550cccacc0000 None 
Working pressure, Ib. per sq. in..... 214 
Normal fuel consumption: 

IPE GENZ RONSS 5 oo0d600006 360 @ 20 knots 
IReradayeatOnShaer eee 400 @ 23 knots 
Per horsepower hour, pounds......... 

Normal steam production: 
Per hour per pound of fuel........ lbs. 
Wotall MEE INOLooosccccecccosocacca Ibs. 

Engines 
Number Ba a Oa ROO eee ee 4 
Wy pes spyer eee ee Parson’s turbines 
SICA MERA OER ele F disnela chon oats oS gale 
Horsepower’, atc een eee eee 46,000 

Propellers 
INumbentiea.).)uician roe See eee ere ae 
VDE Masini BE ee eee 4 bladed 
WEIN, GAD. cococcancces Sa eae 7.5 tons 
Diameteriaeniaci eee ue eee 1-30 
Pith Aussie Aarne eee ane 11’-6” 
Re Be Meo20)) kno tseee vacis eae ee ee 205 
Rivne ME S22 eknotsiee ans he ae eee 225 
IR, IP. M., 23 knOtsiee sea en ee 240 

Auxiliary Machinery 
(Number, Size, Type) 

Machinery Space 

(Condensencsemal nie eee ee 2 
Condensers, awsstbiaay oococcoccco000uc00 2 

Evaporators, 4 at 120, 2 at 60........... 6 
DiS tillersw2 ORtonsiea chee ne 2 
DURES cls Se bmi eam ea ere toe 
Feed water heater, 2 groups......... 
IEE Oil INES scconacceocccc 10 Walleend 

Slipway & Engineering Co. 

Pumps 
SNES) LAL(OT CS ick Soc EPMA OSS Gist et 10 

Refrigerating Machinery 

Ofte ITEeIRY COs sod000006 Ammeniac type 

Electric Equipment 

Generators (3), 450 K. W., 10@ volts 
Radio 
Emergency (1), gas engine type en B deck 

Holds 

No. Length Hatches 

Die eae Se ra 67/- 0 ” 16-9 ” x 14'-5” 
DR ae aS ee Ho 7 18/0) “x45 
3 Sco TY" 17'-434” x 14/-5” 
4 20 0Cn 00000 '. 1y4” ! ” ov 

5 seo MI) 2s Ser 

Capacities 

Cargo Space 

Compartment Cu. ft. 

Roll wolkwene OF INOS soooccscc0000 123,620 

Refrigerated Space 

Compartment Cu. Ft. 

Bunkers 

Compartment Cu. Ft. *Bbis. *Tons 
Oil fuel carried in 24 Hea Deeacuel 
tanks, and 22 vertical tanks {"*°***** 

“Wo ovoGthi iin ar UlMlnooGuuos vos a0 0000 gals. per bbl 

Tanks 
Tons— 

Compartment Cu. Ft. Pv W.S. W. 

Total 



Government Inspection of Merchant Vessels 
By Commander J. B. Patton, U. S. N. (Retired) 

In this paper the United States rules are compared with the rules of the British 
Board of Trade and the rules of the classification socteties. It is realized that the man- 

ner of application of the rules is more important than the letter of the rules. 

OVERNMENT rules properly relate to the safety of 
life of passengers and crews and not to safety of prop- 
erty, but they should serve to prevent the owner from 

injuring the property of others, by collision, for instance. 
They properly provide for licenses of officers, navigational 
aids, signal lights, rules of the road, etc. They protect the 
sanctity of contract between owner and employee and be- 
tween owner and shipper and underwriter. 

The owner, underwriter and classification society have a 
common interest in rules for the protection of property. They 
rely on government rules for safety to life and prevention of 
fire damage. 

INTERESTED PARTIES 

(1) 
(2) 

The Nation (Army and Navy Reserves). 
The Government. 

Commissioner of Navigation. 
Shipping Commissioners. 
Custom House. 
Steamboat Inspection Service. 
Public Health Service. 
International Conference. 
(British Board of: Trade. ) 

Shipowners. 
American Bureau of Shipping. 
Lloyd’s Register of Shipping. 
Underwriters of Hull. 
Steamship Owners Indemnity Association. 
Shipyards and Harbor Service. 

Shippers. 
Underwriters of Cargo. 

(5) Passengers. 
(6) Crew. 
A brief outline of the rules is given under the following 

headings: 
I 

(3) 

(4) 

. Hull, Boilers, Machinery, Equipment. 
II. Lifeboats and Fire Apparatus. 

Loading and Stowage. 
IV. Tonnage. 
V. Crew Space. 

VI. Manning Scale. 
Surveys and Inspections. 

I.—Hull, Boilers, Equipment 

UNITED STATES RULES 

The Steamboat Inspection Service has very few rules for 
the hull, except those required by international agreements, 
such as the bulkhead requirements. But the rules of the 
American Bureau of Shipping are adopted as standards. The 
substance of the requirements are indicated below: 

(1) Owners are to submit drawings of new ships. 
(2) United States inspectors supervise repairs and alterations 

and examine ships when dry docked. 
(3) Living compartments to have two avenues of escape. 
(4) Auxiliary steering apparatus required. Mechanical sound- 

ing machine required. 
(5) To have a collision bulkhead, stern bulkhead, machinery 

space bulkheads and intermediate bulkheads not over 80 feet apart. 
These bulkheads to reach to the second deck, if the ship has two 
or more decks. 

(6) Submit drawings of fuel oil tanks; suction pipes to settling 
tanks must have internal gate valves with rods to upper deck. 

(7) Tail shaft to be drawn every three years. 
(8) Fit safety guards around machinery. 

(9) Make inclining test when stability is doubtful. 
(10) Examine air ports and inspect accessible parts of hull. 
(11) Steam pipes not to touch wood, 
(12) Bilge pump suctions and sounding pipes in each hold. 
(13) Electric rules are not stated fully. “Best modern practice” 

is required. Single wire system is not mentioned or disapproved. 
Ga) wed hand pumps are not required to have bilge connec- 

tions. 

UNITED STATES RULES FOR BOILERS 

The design, materials and tests are specified in great detail. 
The rules are in accordance with good modern practice and 
are about the same as those of Lloyd’s Register and the 
British Board of Trade. The material specifications are not 
difficult but the detailed inspection at the works is pos- 
sibly unnecessary at this date and may inconvenience the 
manufacturers. 

There are some obsolete laws such as the rule for obtain- 
ing the working pressure on cylindrical shells, which is: 

“Multiply one sixth of the tensile strength by the thickness 
of plate, and divide by the radius in inches, plus 20 percent 
when the seam is double riveted.” The Supervising Inspector 
General has recommended the repeal of this. 

(1) Submit drawings for approval. 
(2) Pressure allowed on cylindrical shells. 
(3) Pressure allowed on flat surfaces or curved heads. 
(4) Man holes, hand holes and pipe connections. 
(5) After ten years the boiler shell to be drilled to obtain 

thickness. 
(6) Water test to 174 times working pressure, when built and 

annually thereafter, including main steam pipe. 
(7) Design of riveted joints (same as British Board of Trade). 
(8) Design of butt straps and combustion chambers. CMR 

D 
where C varies from 14,000 to 17,300, according to type of furnace. 

(10) The physical test of shell and furnace plate requires only 
20 percent elongation, which is easy to obtain. 

(11) The tube tests are not difficult, 1000 pounds water test is 
required. 

(12) Fusible plugs in tops of combustion chambers. 
plugs appear to be a wise precaution. 
watertube boilers. 

(13) Gage cocks, valves, etc. 

(9) Rules for working pressure of furnaces: P = 

These 
They are not required on 

The requirements are about the 
same as other authorities. A single safety valve is required. 

(14) Watertube boilers. Design to be submitted for approval. 
Malleable iron fittings are allowed. On the drums the seams and 
re- -enforcing rings are to be welded. When new, the water test 
pressure is “double the working pressure and 1% times the work- 
ing pressure annually thereafter, 
(15) The rules permit repair of all boilers by welding, and are 

in accordance with good modern practice. The rules are similar 
to those adopted by technical associations for land boilers. Weld- 
ing is allowed generally on stayed surfaces, and compression mem- 
bers. On parts subject to tensile stress it is only allowed as fol- 
lows: cracks in shell may be repaired by a spot welded strap; 
shells corroded only 25 percent of thickness may be built up; 
manifolds, headers and fittings may be welded. 

(16) Main steam pipe. The working pressure allowed on riv- 
eted pipes is given by the obsolete law for cylindrical shells. This 
appears to allow too great a pressure. For lap welded and solid 
drawn steel pipes the formula for thickness is: 

PxXD x 
TP =e ———— SE OIA 

10,000 
(17) Lloyd’s Register uses the same formula, but the divisor is 

9000 for lap welded and 12,000 for solid drawn steel. The 
American Bureau allows 10,000 for lap welded, or 12,000 for solid 
drawn steel. 

(17) Pipe fittings, valves, flanges, etc. The materials used and 
manner of attaching same to boilers are specified in some detail. 
The qualifications must be guaranteed and stamped by the manw 
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facturer or an affidavit made. Screwed joints are allowed on 
boiler connections up to 2 inches, and up to 3 inches -elsewhere. 
Cast iron can be used for temperatures up to 450 degrees, and 
hard brass up to 550 degrees. For pressures over. 300 pounds or 
temperatures over 550 degrees, cast steel, or a composition of over 
50,000 pounds per square inch tensile strength and 10 percent 
elongation is required. Screwed bonnets are only allowed on 
brass valves, 2 inches or less in size. Brass fire main valves 214 
inch size have been rejected on account of screwed bonnets. 
This seems an unnecessary rejection. 

THE BritisH BOARD OF TRADE RULES 

The British Board of ‘Trade rules correspond with the work 
of the Steamboat Inspection Service in the United States, and 
in addition they have other important duties such as carrying 
out the laws relating to merchant seamen, Custom House 
rules, regulation of stowage of cargoes, deck loads, explo- 
sives and dangerous goods, tonnage measurement, crew space 
and approval of the load line mark as fixed by Lloyd’s 
Register. They also have a very important department for 
the development of overseas trade. The Board of Trade rules 
for hulls, boilers, machinery, anchors, chains and equipment 
are specified in detail, and ships are built under their survey, 
but they correspond very closely with Lloyd’s Register. Their 
surveys are directed principally towards the safety and com- 
fort of passengers and crews rather than the safety of prop- 
erty. Their surveyors’ report includes the following items: 

(1) That hull and machinery are in good condition, and efficient. 
(2) Dry dock examination. 
(3) Bulkheads and watertight doors. 
(4) Rudder, bottom valves, ceiling. 
(5) Hatches, openings in side. 

BoILERS AND MACHINERY 

No survey on donkey boiler or winches. 
(1) Shaft and bearings. 
(2) Pistons, valves, pump buckets and valves; 

and valves. ‘Tail shaft. 
(3) Inside of boiler to be examined or else a hydraulic test to 

double the working pressure. On first survey for certificate, the 
boilers have a hydraulic test to double the working pressure, and 
after important repairs to 1% times the working pressure. It is 
reported a new rule is coming out fixing the test at 1% times plus 
50 pounds for new boilers. 

(4) It is desirable, but not mandatory, to drill staybolts. 
(5) Quality of materials and test of steel are specified. 
(6) Steam pipes. Copper pipes are tested to twice the working 

pressure. Every four years main steam copper pipe (brazed) 
to be tested also. Every six years iron and solid drawn copper 
main steam pipes to be tested. 

(7) Feed pipe to. have relief valve. 
feed lines with checks and stop valves. 
sea to have a non-return valve. 

(8) Spare parts, anchors, chains and shackles to be examined 
annually. Spare tiller and signals. No mechanical sounding 
machine required. 

(9) Rules for deck pumps are not clear, but appear to be as 
follows: 

A deck hand pump for each compartment. Or, one deck 
hand pump connected to bilge suction system, provided there 
is a valve rod from deck to each suction. Or, no deck 
pump required if there are duplicate steam pumps and 
boilers in separate watertight compartments. 

boiler surfaces 

Each boiler to have two 
Bilge pipes connected with 

AMERICAN BUREAU RULES 

The American Bureau has rules in agreement with the 
British Corporation and the Italian classification society. 

(1) Rules for design, construction and tests of steel ships, in- 
cluding oil ships. 

(2) Rules for design, 
chinery and anchor gear. 

(3) Rules for internal combustion engines. 
(4) Rules for refrigerating plants. 
(5) Rules for electric plants. 
(6) Bulkheads extend to upper deck. Watertight doors to be 

worked from bulkhead deck. Rules are stricter than United 
States law. 

(7) Engine room suction pipe to fore peak tank must have a 
stop valve at collision bulkhead with rod to deck. A deck pump 
is required to be connected to bilge drainage system. Rules for 
anchors are about the same as Liovd’ S. 

(8) On oil burners, suctions from service tanks must have 

construction and tests of boilers, ma- 

valves worked from machinery space as well as from weather 
deck outside of casings of boiler room. 

(9) Specifications for ships to carry oil in bulk. 
(10) Specifications for ships burning fuel oil. 
(11) Specifications for boiler and “hull material and engine 

material. 
(12). New boilers are tested to 1% times working pressure. 

Watertube boilers to double the working pressure. Headers of 
cast steel to three times the working pressure. Tubes are tested 
to 1000 pounds. 

(13) Electrical specifications conform to the rules of the Amer- 
ican Institute of Electrical Engineers and the National Electrical 
Code. The single wire system is disapproved. 

(14). Rules for tests of anchors and chains. 
(15) Spare parts to be carried. 

LLoyp’s REGISTER 

(1) Rules for building of steel vessels including oil carriers 
and oil burners. 

(2) Tentative rules for application of electric welding to ship 
construction. 

(3) Rules for survey and construction of engines and boilers. 
(4) Rules for the survey and construction of Diesel engines. 
(5) Refrigerating machinery. 
(6) Freeboard markings. Collision bulkhead extends to the 

upper deck. The rule for hand pumps on deck is about the same 
as the Board of Trade rule. 

(7) On oil burners, suction pipes from fuel tanks are to have 
valves. in machinery space, with rods to deck outside of machinery 
space casing. 

(8) Single wire electric system approved, except on ships 
with cargo oil. 

(9) Calculation of working pressure of shells and furnaces. 
(10) Copper steam pipes to be given a water test to double 

working pressure. 
(11) Two safety vaives required for each boiler. 
(12) The rules for bulkheads are more in detail than those 

found in the American Bureau rules. This subject is in an unset- 
tled state. The requirements are based on the recommendation 
of the International Conference on Safety at Sea, London, 1914. 
This conference adopted rules for: 

(1) Ice patrol. 
(2) Lifeboats and certification of lifeboat men. 
(3) Hull construction and subdivision. 
(4) Radio equipment. 
(5) Annual safety or inspection certificates for passenger 

ships. 

II.—Lifeboats, Fire and Safety Apparatus 

UNITED STATES RULES 

These rules are very strict and are no doubt the result of 
many boiler and fire accidents on inland passenger steamers. 
They are excellent for passenger ships but some of them seem 
unnecessary for steel cargo ships with small crews of hardy 
men. 

Lifeboats and davits are specified in numbers according to 
the length of the ship. Take, for example, a passenger ship 
from 410 to 435 feet in length: 
Minimum number of sets of davits, 12; 
Minimum number of first class boats, 9; 
Minimum capacity (persons), 1,306. 
The ship may not be required to have a greater number of 

boats and davits than needed for the persons on board. 
If more than 1,306 persons are on board, the excess may 

be carried on rafts, provided that three-fourths of the total 
must be in boats. Boats in excess of the 9 specified may be 
collapsible boats. If not practicable to put on the full num- 
ber of davits, the number may be reduced to nine. 

If a number of lifeboats longer than 50 feet are provided, 
a further reduction of davits may be allowed, provided that 
after a prescribed test it is found that the boats can be low- 
ered in ten minutes. 

Passenger vessels of over 2,500 tons shall carry one motor 
lifeboat. On vessels carrying more than six lifeboats, two 
may be motor lifeboats. 

Cargo ships are to carry sufficient boats on each side for 
all the crew. 

Boat davits are to be tested and approved. 
Boats are to have a cubic capacity of ten feet for each 



SEPTEMBER, 1921 MARINE ENGINEERING 675 
AND SHIPPING AGE 

person. They are to have air tank capacity of one cubic foot 
in the case of wooden boats, and one and a half cubic feet 
in the case of metal boats, for each person. 

Two Lundin boats may be stowed under one set of davits. 
At the annual inspection all boats are to be lowered, loaded 
and the falls tested. 

Boats are to be equipped according to rule and certified 
lifeboat men furnished. ‘The design and inspection of boats 
and davits and detaching apparatus are specified in detail, 
but there is a wide choice and no monopoly of makers. 

Approved life preservers are required for each person on 
board. For the above ship 18 ring buoys and nine water 

lights are required. A line gun and three projectiles are re- 
quired on all vessels. Storm oil is required for all ships. 

The nine first class boats specified are open boats with 
buoyancy. Others needed may be collapsible boats with buoy- 
ancy of approved type. Pontoons and rafts are to be of ap- 
proved type. 

British Boarp OF TRADE RULES 

Passenger ships, 390 to 450 feet long: 
Minimum sets of davits, 12; 
Minimum number open boats, 9; 
Minimum capacity (persons), 550. 
The ship is not required to have a larger number of boats 

and davits than needed for all persons carried. 
The ‘“‘open” boats have inside buoyancy or both inside and 

outside buoyancy of approved design, lifeboat type, with 
pointed ends. Additional boats required may be “decked” 
boats. The latter may be stowed at davits under an open 
boat, or may be stowed at davits in nests of three. 

Where more than four lifeboats are required, two may be 
square stern boats with buoyancy. For this size of ship 18 
ring buoys are required. 

The Board of Trade rules do not allow life rafts. The 
above scale requires a “minimum” lifeboat capacity for 550 
persons and the rules require lifeboat capacity for all on 
board. One-fifth of the lifeboats may be motorboats 
(optional). 

British cargo ships are to carry lifeboat capacity on each 
side for all persons on board. If more than two boats are 
required, one may be a “‘square stern” boat. If more 
than three are required, two may be “square stern” boats. 
Cargo ships require 6 ring buoys and a full set of life 
preservers. 

The design of boats, detaching apparatus and davits is 
specific in detail. In passenger ships the British rules are 
about the same as the United States rules. 

Foreign vessels in United States ports are subject to United 
States inspection, but there are reciprocal agreements whereby 
the inspection of British ships is made according to their 
rules. British rules do not require line guns, or storm oil. 

FirE Apparatus, UNITED STATES RULES 

(1) Axes and buckets and fire extinguishers. 
(2) Steam smothering lines, 114 inch to holds and separate com- 

partments and 34 inch to lamp lockers and oil rooms. Carbonic 
acid gas or other approved gas may be used instead of steam. 
Foamite is approved for oil tankers and oil fuel compartments. 
Fire lines and hose are tested to 100 pounds pressure, and a relief 
valve is to be fitted. The size is to be not less than the discharge 
of the fire pump, but it is customary to use 2% inch hose, or 1% 
inch on the smaller vessels. The arrangement of the fire main 
and hydrants must be so that one 50-foot hose will reach any‘part 
of the ship, except on iron cargo ships where it is sufficient for 
it to reach any part of the cabins or superstructures. 

Passenger ships require two hand fire pumps, with sufficient 
hose to reach any part of the ship. Cargo ships require one such 
pump. If the pump discharges into the fire main, the extra hose 
is not required. These laws are not clearly stated, and appear 
to need revision. 

(3) Electric alarm bells worked from the pilot house are to 
be placed in sleeping quarters when no watchmen are on duty. 
These alarm bells and “safety first’ signs seem unnecessary on 
cargo ships. 

(4) Automatic fire alarm in passengers’ sleeping quarters and 
other compartments not under observation of officers and crew. 
This appears to be a good thing on passenger ships. The only 
approved systems mentioned in the rules are the Rich system and 
the Aero alarm system. ; J 

(S) Automatic water sprinklers are required on passenger ships, 
in galleys and sleeping quarters below the main deck. A 

(6) Auxiliary lighting set. This is not required if oil lamps 
are provided and kept lighted at night. This must be above the 
main deck and furnish light to show passengers to the exits and 
boats. 

(7) Radio set for all ships having over 50 persons on board. 
To have auxiliary power good for four hours, a range of 100 
miles, and an operator continually on watch. United States laws 
require one licensed operator and one assistant. (International 
Agreement. ) 

The British Board of Trade rules are rather brief. Pas- 
senger ships are required to have the fire main and hose so 
arranged that two lengths will reach simultaneously the holds, 
bunkers or living quarters (to be tested annually). Nothing 
is said about cargo ships. Steam smothering lines are some- 
times seen on British cargo ships. 

Radio apparatus is required on all British ships over 1,600 
tons gross, and on similar foreign ships in British ports. 

III.—Stowage of Cargoes, Explosives and Dangerous Goods 

UNITED STATES RULES (SECTIONS 4278-4279) 

Nitroglycerine or dynamite is not allowed on passenger 
ships nor on freight ships unless packed and marked accord- | 
ingly to rule. 

Section 4288. When acids, matches, lime or gunpowder 
are delivered to a ship, written notice of the nature of the 
goods must be furnished to the master. 

Section 8, Law of 1882, forbids certain explosives and 
dangerous goods on immigrant ships. 

The Supervising Inspector General in his last report to 
the Secretary of Commerce has recommended that the follow- 
ing laws be amended or repealed and that the Inspector Gen- 
eral be authorized to formulate regulations for the carriage 
of dangerous goods on ships: 

Section 4422, allowing gunpowder on passenger ships havy- 
ing magazines (repeal). 

Section 4472, regulating dangerous goods on passenger 
vessels (amend). 

Section 4475, regulating marking of explosives and danger- 
ous goods (repeal). 

In amending Section 4472 it is noted that he retains the 
clause specifying kerosene oil for stores on passenger ships to 
have a fire test of 300 degrees. This seems too high, as fuel 
oil of 150 degrees test is being safely used on passenger ships. 

The Inspector General is undoubtedly right in his proposal 
to amend obsolete laws, and to formulate modern and com- 
plete rules. However, there is a danger to the life of com- 
merce when he intimates extending passenger ship rules to 
freight ships as approved by the classification societies. 

The rules for transportation of explosives and dangerous 
goods by rail were formulated and to a certain extent are 
executed by the Bureau of Explosives of the American Rail- 
way Association, and approved by the Interstate Commerce 
Commission. Any new rules for ocean transportation should 
be submitted by the owners, shippers and underwriters and 
apnroved by the government. 

The question is now settled by the recent law of March 4, 
1921, section 323, which directs that the Interstate Commerce 

Commission make rules for the safe transportation of danger- 
ous articles on ships departing from or arriving at American 
ports. 

The master of every sea-going vessel shall, whenever leav- 
ing port, enter the maximum draft of his vessel in the log 
book. ‘The master shall see that the hatches are secure. The 
owner or master is required to see that the cargo is properly 
stowed and the ship seaworthy. 

The United States has no rules as to load line, or deck 
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loads, or stowage of grain or lumber. ‘The owner protects 
himself by employing a representative of the underwriters and 
getting a loading certificate, showing the draft forward and 
aft. 

The British Board of Trade has rules controlling the deck 
load, grain cargoes, dangerous goods and load line. They 
co-operate closely with commercial bodies and have adopted 
Lloyd’s rule for the load line and the rules of the National 
Board of Marine Underwriters at New York, New Orleans 
and Mobile, the Wheat Tariff Association of San Francisco, 
for grain cargoes. 

FREEBOARD 

The freeboard on British ships is fixed by Lloyd’s Register, 
the Bureau Veritas, or British Corporation, and the load line 
is marked according to the Board of Trade rules. The 
Board of Trade, after approval of the mark, issues a certifi- 
cate. Foreign ships may receive a certificate direct from 
Lloyd’s, or the American Bureau, or from the other classifi- 
cation societies. 

Tonnage openings may affect the load line as.shown in the 
following rule of the Board of Trade: 

“As regards all vessels which have deck erections in respect of 
which deduction has been made for freeboard, if any change tend- 
ing to invalidate the right to such deduction is made in the struc- 
tural condition of the deck erections, the certificate of approval 
of load line shall, therefore, cease to have effect.” 

IV.—Tonnage 

The United States rules for measurement of gross and net 
tonnage are about the same as the British rules. 

Shelter deck space with tonnage openings and deck struc- 
tures with tonnage openings are now exempt from measure- 
ment for gross tonnage. Double bottoms and other places for 
water ballast are also exempt from gross tonnage. 

The cutting of tonnage openings and the measurement of 
light and air space over engine and boiler spaces, above the 
upper deck, are optional with the owners. 

Passenger quarters above the first tier on the upper com- 
plete deck are exempt. 

British rules do not exempt such passenger quarters, nor 
do they exempt deep water ballast tanks, but the latter are 
deducted for net tonnage. If sheltered places that are exempt 
have a deck cargo in them, the space is taxed by British rules. 

The deductions from gross tonnage to obtain net tonnage 
includes machinery spaces, crew accommodations, store 
rooms, etc., and are about the same under United States and 
British rules. 

V.—Crew Space 

UNITED STATES RULES 

“Lodging space” for the crew is to have 16 square feet of 
deck space and 120 cubic feet of air space for each man. 
One berth must be provided for each man, and not more than 

one over another. Crew’s quarters are to be lighted, heated, 
drained, ventilated and protected from the weather. 

The law does not mention mess rooms. These are some- 
times arranged in the lodging place. 

(1) Ships with 12 or more seamen to have a separate compart- 
ment for a hospital, containing one bunk for each 12 men, but not 
more than 6 are required. 

(2) Ships having 10 or more men on deck to have a washroom 
with one washing outfit for each two men of the watch. If there 
are more than 10 engine and fireroom men, washrooms are re- 
quired large enough to accommodate one sixth of them at one 
time, and to have hot and cold water, basins, sinks and showers. 

The British rules are not as liberal as the United States 

rules. 

(1) Each man is entitled to 15\square feet of deck space, and 
120 cubic feet of air space, of which at least 12 square feet and 
75 cubic feet must be for their sleeping place, and the remainder 
for messrooms and bathrooms. Mess tables and seats to be in 
the sleeping room unless provided elsewhere. 

Hospitals and washrooms may be provided and deducted from 
net tonnage. They are not required. 

(2) Light, heat, drainage, ventilation and protection against 
weather and from bad odors are specified in great detail. Steel 
decks overhead must have a wood deck laid on them. Floors of 
crew space to have a wood deck. Bare steel surfaces to have 
cork cement. 

The Norwegian rules require about the same amount of 
space, but each two men must have a separate room. 

STEERAGE PASSENGERS 

The United States rules as regards space are a little more 
liberal than British rules. The United States rules apply to 
all vessels coming to this country, so that American ships are — 
under no handicaps. Each passenger is entitled to 21 square 
feet on the lower deck and 18 square feet on the upper deck. 
The British rules are 18 and 15 square feet. 

VI.—Manning Scale 

UNITED STATES RULES 

The United States law requires: 
Master and three mates. 
Licensed engineers. 
Licensed radio operator in charge. 
Officers to be citizens. 
On mail subsidy ships, one half the crew to be citizens, 

and such ships to carry one cadet for each thousand tons 
(gross). 

On all ships 65 percent of crew to be able seamen (must 
be 19 years of age and have three years service on deck and 
on ocean or lakes). ‘They may be rated able seamen after 
one year’s service and a special examination, but not more 
than one-fourth of the able seamen may be of this class. 
Seventy-five percent must understand any order given by the 
officers. 

Certified lifeboat men amounting to 4 to 6 percent of the 
total number of crew and passengers. 

Sailors are to be in two watches and firemen, oilers and 
water tenders in three watches. At least two radio operators 
on ships having more than 50 persons on board. In port no 
unnecessary work on holidays, and nine hours work day. 

The remainder of the complement is fixed by the local in- 
spectors. ‘Their rules give usually a minimum of four engi- 
neers. 

The manning scale fixed by the government inspectors is 
not excessive, and it is usually less than that which the trade 
unions demand from the owners. 

Britis: RULES 

International agreement requires certified lifeboat men and 
radio men. 

Foreign going ships require a master, two licensed mates 
and two licensed engineers. Officers are not required to be 
British subjects. 

Ships carrying more than 50 steerage passengers are called 
“emigrant” ships. They must carry “deck hands” amounting 
to approximately 5 to 7 percent of the total number of per- 
sons on board. For a 3,000 horsepower ship, approximately 
five engineers, one deck engineer, three oilers, one storekeeper 
and one fireman for each “furnace (18 square feet of grate 
surface) are required. 

Foreign going ships must ee deck crews as follows: 
Ships over 700 tons gross to have one master, two mates, 

six “efficient deck hands’’; ships over 2,500 tons: one master, 
two mates, eight “efficient deck hands”; ships over 5,500: 
tons, master, two mates, ten “efficient deck hands.” 

In regard to the crews there are no qualifications except 
that men shipped in the United Kingdom or in the Channel 
ports must have sufficient knowledge of English to under- 
stand necessary orders, but this does not apply to any British 
subject or inhabitant of any British Protectorate, or to any 
Lascar. Discharge tickets are given and are considered im- 
portant when shipping men. Owners also consider trade 
union rules. . 
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VII.—Inspection and Surveys 

UNITED STATES RULES 

Ships are inspected annually, and whenever any important 
repairs are going on. Boilers and main steam pipe are given 
a water test of 114 times the working pressure. The In- 
spector General has recommended that this law be amended, 
so that the Steamboat Inspection Service would decide what 
hydrostatic test to apply. He does not indicate what new 
rule he would formulate. 

Boilers ten years old are to be drilled at the water level. 
Fusible plugs are renewed annually, and the fire extinguish- 
ers refilled, hose tested, hand pumps tested and lifeboats 
examined. The report includes information as to whether 
the ship is seaworthy, the manning scale, passengers allowed; 
and also if the navigation and other safety equipment is 
correct. 

BritisH BoarD OF TRADE RULES 

Passenger and emigrant ships are inspected annually. The 
surveyor’s report includes: 

That the hull and machinery are sufficient for the service 
intended, and are in good condition. 

That boats, life buoys, lights, signals and compasses are 
in good condition. 

The number of passengers the ship is fit to carry. 
Certificates of master, mates and engineers are correct. 
Safety valves and fire hose in required condition. 
The chain shackles are inspected annually. 
The boilers are inspected inside and outside. 

to enter the boiler, the hydrostatic test of double the working 
pressure will be given. 

There are no detailed rules for the annual inspection of 
cargo ships. 

Boilers are inspected annually after six years. Copper 
main steam pipes are tested every four years. Iron or solid 
drawn copper main steam pipes, and auxiliary steam pipes 
over 6 inches, are tested every six years. 

Lioyp’s REGISTER—PERIODICAL SURVEYS 

Four year survey. (1) Ship in dry dock. Clear holds 
and bunkers. Partial raising of ceiling over bilges. Ceiling 
over tank tops removed. Tanks examined inside and tested. 
Frames and outside plates to be examined, cleaned and 
coated. Oil tanks need not be cleaned and examined inside 
on first survey. Examine wood decks, masts and spars, wind- 
lass, pumps, steering gear and watertight doors. 

Eight year survey. (2) Same as (1), cables to be ranged. 
Twelve year survey. (3) Same as (2), all ceilings re- 

moved. All frames and plates to be exposed, rust removed 
and surfaces coated. Remove some insulation of refrigerative 
chambers. Plating to be drilled, if necessary. 

Sixteen year survey. Second No. 1. Same as eight year 
survey. Range cables, examine inside of oil tanks. Examine 
some frames behind insulation of refrigerating chambers. 

__ Twenty year survey. Second No. 2. Same as eight year 
survey. Examine some framing behind insulation of refrig- 
erating chambers. 

Twenty-four year survey. Second No. 3. Same as twelve 
year survey. Examine scantlings, completely drilling where 
necessary. Remove all refrigeration insulation. Three holes 
to be drilled in each strake where not cemented. 

MACHINERY AND BOILERS 

To be surveyed annually, when practicable, and on the 
dates of special surveys, unless examined within 12 months. 
Shafts to be examined annually and tail shaft drawn every 
three years. At the periodical surveys the machinery and 
boilers will be examined and boilers drilled or given 
hydrostatic pressure if necessary. 

The boilers are to be surveyed when six years old, and 

If unable’ 

annually thereafter. To be drilled and hydraulic test made 
if necessary. 

AMERICAN BuREAU RULES 

Four year survey. (1) Ship in dry dock. Holds and 
bunkers, bilges cleared, and all framing and plating cleaned 
and recoated where needed. Remove part of bilge ceiling and 
all of tank top ceiling. Examine inside of all tanks and test 
all tanks. 

Bore the wood decks. 
Examine mast, spars, rigging, hatches, ventilators, deck 

houses and engine casings. Examine steering gear, windlass, 
pumps and doors. 

Hight year survey. No. 2. Same as (1). Range cables. 
Twelve year survey. No. 3. Same as (2). Lift rudder. 

Remove all ceilings and clean the rust off all parts of the 
structure and re-coat. Drill the plating where necessary. 
Make complete examination of structure. 

Sixteen year survey. Second No. 1. Same as eight year 
survey. 

Twenty year survey. Second No. 2. Same as eight year 
survey. 

Twenty-four year survey. Second No. 3. Same as twelve 
year survey. Each strake of shell plating to be drilled about 
amidship, and at not less than one-fourth of the vessel’s 
length from each end. Additional plates to be drilled near 
machinery spaces, around the counter or where corroded. 
Deck plating to be drilled. Part, or all if required, of the 
refrigeration insulation to be removed. 

ENGINES AND’ BOILERS 

To be surveyed at the time of special surveys to the hull. 
Tail shaft to be drawn every three years. Boilers to be 
examined inside and out. If considered necessary, the plates 
are to be drilled and boilers tested by hydraulic pressure. 
The main steam pipes will be tested by hydraulic pressure 
in the case of brazed copper pipe every four years, and in 
‘the case of iron or steel pipes or seamless copper pipes, every 
S1X years. 

The boilers are to be surveyed when six years old, and. 
annually thereafter. { 

CLASSING OF SHIPS 

The Supervising Inspector General in his last report rec- 
ommends that the ships be classed by the Government. But: 
he adds that it is doubtful if the Government would pay 
sufficient salaries to obtain the technical experts. 

It is not clear what is meant by Government classification. 
Classification societies were founded originally by the under- 
writers for their own information. At present the owners pay 
for the service; it standardizes construction and forms a 
basis for the contract between owner, shipper and under- 
writer. The rules are flexible and subject to conference. 
Such would not be the case with government rules for 
shipbuilding. 

CONCLUSION 

The United States steamboat inspection rules were formu- 
lated by competent officials and they are usually enforced 

-In a common sense manner. But the inspection of cargo 
ships seems to be too strict and too frequent. 

The United States merchant ships do not appear to bear 
any unreasonable burden due to technical rules. Their suc- 
cess is largely a matter of personnel afloat and ashore. There 
appears to be a tendency of both the Government and ship- 
owners to yield to unreasonable demands of trade unions. 
The law should encourage Americans to become seamen and 
there should be no service qualification to become able sea- 
men and lifeboat men and firemen. There are at least eight 
licensed officers on every ship and they should be able to 
train green men. It was done on a grand scale during the 
war, when lifeboats could be safely lowered in a few minutes. 
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Every day we see boys learning to handle motorboats and 
automobiles in a short time. 

Thirty years ago naval ships were largely manned by 
foreigners. An American was not at home on board. Train- 
ing ships for American boys were maintained for years, but 
the boys would not stay in the service. The training ships 
will produce officers, not crews. Twenty years ago the Navy 
began recruiting its young men in the inland towns, prin- 
cipally in the middle West. These men were given a very 
short training and then put on board the war vessels. These 
men became well trained and stayed in the service. Our 
present fine American personnel was built up that way and 
the foreigner has almost disappeared. These foreigners were 
good men but, being of various races, a harmonious organiza- 
tion was impossible. 

The nation has decided it. wants a merchant marine and 
that means it is going to have it; just how, and when, no one 
knows. Shipping men know that we are far from it now. 
Congress has been unwilling to give a subsidy to steamships; 
but it will subsidize the man by naval reserve pay, and the 
ship will profit indirectly. 

The Naval Reserve Law of 1916 is a great success. It 
was administered with the view of making the merchant 
service help the Navy, and it succeeded. It enabled us to 
win the war. Now, in times of peace, it could be adminis- 
tered so as to make the Navy help the merchant service, 
which would help the Navy in the end. 
THE REGULATIONS FOR THE NAVAL AUXILIARY RESERVE, 

(class 3), with some slight modifications, would cover the 
requirements. 

(1) Citizens in the merchant service to be enrolled in 
a suitable rating (as now). Men seeking employment to 
be enrolled also. 

(2) Reservists employed on ships to be confirmed at 
once for the retainer pay of two months’ pay each year. 
Naval rating to increase with their employment rating, 
with little formality. 

(3) Officers to be enrolled and confirmed, or promoted 
and confirmed without any professional examination except 
a short oral examination on naval customs and discipline. 
A short instruction book should be furnished. Officers 
cannot leave their employment to undertake the training 
on naval vessels, and none should be required. The United 
States Post Office Department would not give its employees 
a vacation to undertake reserve training, and a private 
corporation cannot be expected to do so. 

(4) To continue drawing retainer pay, the reservist 
should continue to be employed in a position with a rank 
or rating equal to, or greater than, his naval rank. 

(5) The regulations should include men in the stew- 
ards’ department. 
After a few years the amount of naval training required 

could be increased. 
The good effect of this plan would not be apparent at 

once, but it would surely grow in importance. 

Curves of Effective Horsepower 
For Typical Destroyers, Yachts, Gunboats and 

Tugs, Covering Speeds of from 10 to 20 Knots 

By James L. Bates* 

underbody for yachts and for other vessels having simi- 
lar coefficients has shown the need of data so arranged 

that approximate powers may be readily obtained without the 
careful calculations which are customary at a later stage 
when the design has taken a definite form. Such data when 
available make possible an investigation of dimensions and 
coefficients and the effect of their variation with a thorough- 
ness not possible when detailed calculations of considerable 
length are necessary in order to obtain the power for each set 
of dimensions and coefficients considered. 

In the 1920 edition of the Shipbuilding Cyclopedia, pub- 
lished by the Simmons-Boardman Publishing Company, 
New York, there may be found curves of constant effective 
horsepower for destroyers and fast yachts having values of 

longitudinal coefficient of 0.62 to 0.66, values of displace- 

ment-length coefficient of 40 and 45 and covering speeds in 

excess of 22 or 23 knots. These curves are applicable only 

to vessels of the characteristics shown and within the speed 

range indicated. Even for vessels of this class, it is neither 

economical nor safe to cruise always at the maximum de- 

signed speed. It is usual, therefore, to specify that a given 

radius of action must be obtained at a selected speed con- 

siderably less than the designed maximum. As a result in 

fixing displacement, dimensions and coefficients, it is desir- 

able to have power data covering the lower speeds, say from 

10 to 20 knots. Figs. 1 and 2 have been developed to 

meet this need. 
So much for vessels intended to have high speed: large 

yachts intended primarily for ocean cruising, coastal pas- 

Roe experience in the preliminary or basic design of 

*In charge of hasic design, Bureau of Construction and Repair, United 
States Navy, Washington, D. C. ; 

senger vessels, gunboats and certain seagoing tugs cannot 
wisely be given values of longitudinal coefficient as high as 
0.62 or 0.64. Moreover, designers of these classes of vessels 
usually put much more displacement upon a given length 
than is contemplated in the plates referred to above. To 
illustrate the foregoing, see the table below: 

CHARACTERISTICS 

Longitudinal A 
Type Length Displacement Coefficient IL, & a 

Passenger (S ) VE 
vessel .... 411 6940 B52) 100 1.085 

Intermediate 
(ADS cocccc 520 17470 576 124.3 832 

WAOM cococe 160 568 59 138.5 91 
WOCHE cooocc 210 950 59 102.8 1.31 
Gunboat 221 1371 584 127.1 1.075 
Gunboat .... 225 1575 565 138.5 8a 
Seagoing tug 180 950 578 163 1.05 

Evidently all of the above vessels lie well outside the 
range of the coefficients (both longitudinal and displacement 

length) covered by Figs. 1 and 2. Accordingly, there have 
been prepared Figs. 3, 4 and 5, covering powers for ves- 
sels having a longitudinal coefficient of 0.56, displacement 
length coefficients of 100, 125 and 150 respectively and 
speeds of from 10 to 20 knots. 

_ In the preparation of these plates the writer has based his 
work upon Taylor’s “Speed and Power of Ships,” but has 
made use of experimental model results for typical ships of 
good form to increase the range covered and to make the 
curves as nearly representative of actual practice as possible. 
The accuracy of the results obtained from the curves will 
depend upon the degree of similarity existing between the 
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form of the vessel contemplated and the forms upon which 
the curves are based. 

Taylor’s standard series curves were based upon a form 
having high floored or V sections forward and aft with a 
straight stem and cruiser stern. Most of the forms utilized 
in preparing the curves in hand are of similar type, but it is 
believed that the curves are applicable with fair accuracy to 
vessels with fantail and transom sterns, provided the floors 
of the sections right aft have a sharp rise. 

Vv 
Fast vessels (with values of V7 greater than 1.1) having 

suitable forms of flat stern may be expected to show a con- 

siderable saving in power over that as given by the curves. 
For somewhat slower vessels a carefully worked out cruiser 

type of stern (particularly if the load waterline aft be much 
broadened and the floors flattened so as to secure the greatest 
lengthening effect upon the vessel’s form) is of advantage 
and should show better results than those taken from the 
curves. 

The use of a bulbous forefoot, such as is fitted in many 
United States war vessels, is of advantage, provided the 
draft is great and the speed insufficient to force the forefoot 
close to the surface when under way. ‘The curves as drawn 
do not contemplate the bulbous forefoot. 

60-Ton Selt-Propelling Floating Crane 
Counterbalanced by Ballast Weights and Controlled 
from Cabin Placed on Top of the Crane Framework 

URING May, 1921, a 60-ton self-propelling floating 
D crane was delivered by the Werf Gusto. Firma A. F. 

Smulders, Schiedam, Holland, to the Manchester Ship 
Canal Company, Manchester, England. The crane is of the 
“Gusto” slewing and derricking type and is provided with 
two blocks, one capable of working with loads up to 60 tons 
and the other for loads up to 10 tons, both so arranged that 
each can deposit heayy loads on its own pontoon. The loads 
are counterbalanced by two travelling ballast weights. By 
means of the latter the pontoon of the crane will remain 
practically level athwartships while lifting with all loads up 
to 60 tons. 

The maximum height of hooks for the main and auxiliary 

hoists: from the water level at the lowest position of the jib is 
65 feet. The hoisting ranges are 75 feet and 120 feet re- 
spectively. The maximum radii of the hooks are 60 feet and 
76 feet, respectively, corresponding with a distance of 32% 
feet and 471% feet, respectively, clear of the pontoon. The 
jib can be lowered so that the highest point of the jib is not 
more than 73 feet above the waterline. 

The hoisting speeds are 7 feet and 40 feet per minute, 
respectively. At the trials a complete revolution with the 
full load of 60 tons on the main hoist was made in about 
two minutes. 

All the movements of the crane are effected by electric 
motors of which there are seven in all which are placed in 

“Gusto” Slewing and Derricking Crane Built for Manchester Ship Canal Company 
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the winchroom, situated on the lower platform of the crane 
tower. The various movements are controlled from the cabin 

‘placed on top of the crane framework and the driver, having 
a clear view not only of the weight being lifted but also of the 
deck of the pontoon, is able to observe the progress of the 
work. In front of the driver are the controllers with which 
he can control any of the motors he requires to effect any 
desired movement of the crane. In this cabin are also placed 
the various instruments and gages, including the apparatus 
for controlling the inclination of the vessel and an indicator 
on which the position of the jib at any moment can be seen, 
as well as the distance of the hooks from the center of the 
tower. 

Only one man is required in the control cabin for working 
the crane. ‘This simplicity of handling is made possible by 
connecting up the electrical installation by the Ward Leonard 

LUGS FOR EMERGENCY 
OPERATION 

ee a(S) 

Combined Screw and Spring Quadrant 
- Steering Gear for Combination 

Ore Vessels 
HE steering gears for use in the 20,000-ton ore-and-oil 

T and ore-and-coal vessels under construction by the Beth- 
lehem Shipbuilding Corporation, Ltd., are being built at 

the Moore plant of the corporation at Elizabeth, N. J. Four 
of the vessels, the ore-and-oil carriers, one of which is for 
the International Petroleum Company, Ltd., and three for 
the Ore Steamship Corporation, are being constructed at the 
Sparrows Point, Md., plant; the other two, designed for 
carrying ore and coal for the Ore Steamship Corporation, 
are building at the Union plant, San Francisco, Cal. 

The steering gear, which is the same design for all six 
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Plan and Elevation of Combined Screw and Spring Quadrant Steering Gear 

system, which enables any load to be lowered or hoisted at 
extremely low speeds as well as providing many other 
advantages. 

Numerous safety devices are provided, such as electric 
brakes to all the motor shafts, devices to limit the working 
range of the various movements, also for guarding against a 
too heavy electric current. 

The dynamos for supplying the current are driven by one 
of the compound propelling engines. The machinery for the 
propulsion consists of two sets of vertical compound engines 
with an independent surface condensing plant. 

At the trial trip on the river Meuse a speed of nearly 514 
knots was attained. 

There is a very complete equipment of deck machinery and 
an extensive electric light installation is provided for the 
pontoons and crane. 

The deck aft in the path of the radius of action of the 
crane is free of all obstacles and especially strengthened so 
that any heavy weight may be placed on it, 

The crane was towed from Schiedam to Manchester with- 
out the jib being dismounted. | 

vessels, consists of a Bethlehem standard 16-inch by 12-inch 
screw steering gear direct connected to the rudder stock 
through a spring quadrant and tiller, as shown in the illus- 
tration. ‘The tiller is free to turn on the rudder stock and 
is operated by the connecting links of the screw gear. The 
quadrant, keyed to the rudder stock and connected to the 
tiller by two heavy springs, transmits the power to the rud- 
der. All shocks between the rudder and engine are taken 
by the quadrant springs, which are so arranged that they 
are both in compression at the midship position and, there- 
fore, instantly transmit any movement of the quadrant and 
screw gear to the rudder stock. ‘This combination provides 
an extremely powerful gear with the added advantage of 
transmission through the shock absorbing springs. 

For ordinary operation the steering engines are controlled 
by hydraulic telemotor. A trick wheel, on the same deck 
as the engines, provides means for control when adjustment 
of the telemotor is required. For docking purposes the 
valves of the engines can also be controlled from a steering 
column located on the engine and boiler room casing and 
connected up through shafting and bevel gearing. For hand- 
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steering the engines can be disconnected and the screw 
operated by three 78-inch hand wheels located at the forward 
end of the gear. 

Arrangements are also made for relief steering from a 
steam winch located on the poop deck. ‘The quadrant is 
grooved to take chains which are operated from two winch 
heads by means of relieving tackle carried through deck 
leaders to the steering gear room. ‘The quadrant, being 
keyed to the rudder stock, operates the rudder direct. 

For emergency steering, lugs are fitted to each side of the 
quadrant and the rudder stock can be operated by hand 
through cables attached to the lugs. 

Light Weight Engine Generator Set for 

Marine Auxiliary Service 
UTOMATIC lubrication, elmination of practically all 
vibration, low piston speed, sparkless commutation 
and improved voltage regulation are features of a new 

type auxiliary engine generator unit known as the Westing- 
house-Sturtevant marine lighting set. 

The engine frame for this unit is oil and dustproof and 
provided with large openings having cast iron covers located 
so as to give ready access to all parts subjected to wear. The 

cos sssgse 
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Westinghouse-Sturtevant Lighting Set 

oil reservoir for the lubricating system is cast in the top of 
the frame. In the distance piece, separating the cylinder and 
the frame, are enclosed a watershed partition and stuffing box 
together with the piston rod stuffing box. The cylinder is of 
close grain iron cast in one piece with the valve chest. Relief 
valves of large diameter which may be adjusted to open at 
any desired pressure are fitted into the cylinder. The steam 
valve is of the piston type and operates in a renewable bush- 
ing which forms the valve ports. The engine is equipped 
with an inertia governor of the Pites flywheel type. The pis- 
ton is of cast iron cored for lightness. The crank shaft is of 
open hearth steel made in a single forging fitted with bal- 
ancing counterweights secured to the webs. The lubricating 
system is automatic, requiring no independent tank or 
reservoir. In engines having gravity type lubrication the oil 
is pumped from the reservoir in the base by a chain driven 
rotary pump to the upper reservoir cast in the top of the 

frame. In the case of engines equipped with a forced feed 
system of lubrication the submerged pump forces the oil under 
pressure through brass pipes direct to all parts requiring 
lubrication. : 

The Westinghouse type “S-K” generator forms part of the 
set. The frame for this machine is forged from open hearth 
steel. The bearing on the generator is a solid steel shell lined 
with babbitt metal so constructed that no leakage of oil will 
occur with the listing of a vessel. Both armature and field 
windings are impregnated with a special compound for resist- 
ing the moisture and salt atmosphere found in marine service. 
By the application of commutating poles, sparkless commuta- 
tion has been obtained. 

New Principle Adopted in Constructing 
the Exeter Rotary Pump 

HE rotary pump (Feuerheerd patents) produced by the 
Exeter Machine Works, Inc., West Pittston, Pa., is 
based on a new idea of rotary pump construction, the 

underlying principle of which is a variation of the square 
hole drilling device in which a triangular body functions 
inside a restraining square former of equal size. In the pump 
this combination has been developed as a three-toothed gear 
having the teeth made up in the form of circular arcs mesh- 
ing with an internal four-toothed gear set eccentrically. As 
the two gears rotate irregular spaces are formed which as 

Parts Making Up One 4-Inch Belt Driven Exeter Rotary 

Pump, Capacity 215 Gallons Per Minute, on Heads Up 

to 300 Feet at a Speed of 500 Revolutions Per Minute 

they increase and diminish in volume are utilized to pump 
and eject the fluid. 

In detail the pump consists of an outer casing of cylin- 
drical form which contains two rotors, the inner one of 
which is keyed to the driving shaft. The outer rotor has 
four ports which are open to both the suction chamber and 
the discharge chamber during rotation. Cut-off between the 
suction and the discharge sides of the pump is accomplished 
by a lip at both the top and bottom of the pump body which 
closes the ports momentarily. The liquid is drawn into the 
pump through the ports of the outer rotor while the space 
between the internal and external gears is increasing in 
volume and forced out of the opposite side of the pump 
during the last half of the revolution when the pocket is 
decreasing. The rotors themselves are flat castings with the 
sides in parallel planes. The edges are cut in the form of 
circular arcs as shown in the illustration. The outer rotating 
member is a working fit in the body casting at its periphery 
but is free otherwise, the inner rotor imparting motion to it. 

The pump is self-priming and is adapted for boiler feed, 
circulating, ballast or lubricating work and for handling oil, 
bilge water, gasoline and the like. 
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| Progress of Shipping Legislation 
; LTHOUGH a majority of both the House and the 
A Senate will undoubtedly support the bills introduced 

for the purpose of repealing the Panama Canal tolls 
affecting American ships, it is known that President Harding 

believes that this object can be accomplished in a more satis- 
factory manner through diplomatic channels. In fact, the 
President has stated that such negotiations have already been 
started. Considerable opposition is expected to develop at 
the public hearings on these bills, particularly from the rail- 
roads as the steamship companies operating through the 
canal have already taken considerable business from them. 
Great Britain and other maritime countries are also expected 
to protest that such legislation is in violation of existing 
treaties. 

The Senate has reached an agreement to take a final vote 
on Senator Borah’s bill which provides for free tolls for 
American coastwise ships on October 10. 

\ 

Senate bill (S. 2265) relating to a model marine insur- 
ance law for the District of Columbia, which it is hoped 
that the several states will copy, has been favorably reported 
by the Senate Committee on Commerce. This bill is practi- 
cally identical: with the one (H.R. 6775) now pending before 
the House. The importance of marine insurance to our ship- 
ping is discussed in an article appearing on page 663 of this 
issue. 

In spite of the fact that the Administration and Congress 
have indicated that they favor private ownership and opera- 
tion for shipping, a bill is now before the House Committee 
on Merchant Marine and Fisheries which would place the 
Panama Railroad steamship operation and army transport 
vessels under the Shipping Board. In addition to this the 
Secretary of the Interior in a bill, the title of which reads: “A 
Bill to Provide for the Consolidation or Redistribution of 
the Powers and Duties of the Several Executive Departments 
of the Government of the United States Relating to the Ter- 
ritory of Alaska and for Other Purposes,’ has included a 
section directing the Shipping Board to transfer to the Secre- 
tary of the Interior the ships necessary to establish a steam- 
ship line between Alaska and the United States which is to 
be operated by the Department of the Interior. 

Senator Frelinghuysen has introduced a bill in the Senate 
providing for the use of the Shipping Board’s wooden ships 
for a pontoon bridge from Yonkers across the Hudson. It is 
understood that the President and the Secretary of War have 
no objection to using the wooden vessels for this purpose so 
long as the War Department has supervision of the construc- 
tion. About fifty vessels will be needed for this purpose but 
no appropriation will be required of Congress. The con- 
struction is planned to permit the free passage of small craft 
but a draw will be built for the larger vessels. The bridge 
would be built by a private corporation and tolls would be 
charged. 

Senator La Follette has introduced in the Senate a resolu- 
tion (S. Res. 113) in place of (S. Res. 90) which he had 
previously introduced, authorizing and directing the Com- 
mittee on Commerce to investigate the wage controversy be- 
tween the Shipping Board and private shipowners and their 
employees and into the causes and the claims and contentions 
of the respective parties and their merits. This investigation 
is entirely superfluous at this time and it is only another 
means of attracting undesirable notoriety for our shipping. 

The public hearings on Congressman Edmonds’ bill to 
amend the Seamen’s Act will be attended by a committee 
from the American Steamship Owners’ Association. They 

will urge that the proposed amendment to the La Follette Act 
shall include the recommendations on the revision of our 
maritime laws presented by the committee headed by P. A. S. 
Franklin. This committee was appointed about two years 
ago but no action has been taken on its recommendations. 

A bill authorizing the Secretary of the Navy to investigate 
and receive claims of contractors has been reported by the 
House Committee on Naval Affairs. Such matters as reim- 
bursing contractors and sub-contractors for actual losses 
under fixed price contracts during the war when such losses 
have been caused by the action of the Government agencies 
may be filed with the Navy Department within 60 days after 
the approval of the bill. The bill also legalizes certain writ- 
ten promises of the Secretary of the Navy on the authority 
of which contractors have made expenditures. 

Senator King has introduced a bill in the Senate providing 
for cessation of work on the major portion of the 1916 naval 
program. The bill would stop the construction of capital 
ships and convert two of the battle cruisers into aeroplane 
carriers. It would order the immediate construction of four 
new fleet submarines. In spite of the recommendations of 
high naval authorities all over the world there is a decided 
effort now being made to create the impression on the public 
mind that the aeroplane is superior to ships of the line. The 
recent bombing tests conducted by aeroplanes have done much 
to support this effort notwithstanding the fact that the same 
arguments apply to torpedoes and torpedo boats which failed 
to make battleships obsolete. Aircraft should be met with 
aircraft as torpedo boats were met by destroyers. A plane 
that must go a long distance with only one or two shots in 
its locker must look out for the faster plane equipped with 
machine guns. 

Great Lakes Commerce Through Sault 
Ste. Marie Canals During July* 

East Bound 
Canadian 

Articles USS: Ganal “Canal Total 
ILjsvonloese, IMIS itt, IB, IMPs occa ances 35,754 660 36,414 
Moyer, DETTE. oooccbobed oo svc 630,500 488,640 1,119,140 
Wingat, IDtGaeIS..ccoccocaec00ac 6,377,308 1,500,769 7,878.077 
Grain, other than wheat, bushels. 6,730,926 4,108,100 10,839,026 
CODODSE, GAOT? WOM; cco 0accacoo0e VER dco aen 1,753 
Iron OVO, SIAOKME WONG ooo0bs0000 AN SEOYCD) coodsooe 4,356,760 
Ei ceil OMMES NO TtRtONSE rycen ma cisth Nc as | Tei oteen Ci nite a. 
StOME, SNOME HOMSs.>o0cc00000800 800 2,160 2,960 
General Merchandise, short tons 8,408 4,062 12,470 
Passengers) miimber. oes... 3,796 6,804 10,600 

West Bound 
Coal, Sori, SMa@rE TOMS.>o6ccca0c 2,469,430 17,560 2,486,990 
Coall, InarGl, SMOKE HOMS,.0 6000006 AADSTO4 = sc acien ae, 445,754 
OBO) Gems OTERCOLS Maer teraeren mere Noes Ths ore ae 
Mfed. [ron and Steel, short tons 4,011 639 4,650 
Seuti, GNORE tWOMSsoccccnccocesdc 5,165 508 5,673 
Ohi, SINOHE THOMSsccooccooccvccvd Y0IZ sooscces 52,012 
StOME, GMOKE WOMGs6c0c000000000 SOO  scovcces 50,013 
General Merchandise, short tons 45,511 36,080, 81,591 
Passengers, number........... 3,849 7,091 11,540 

Summary 
Vessel Passages; number....... 1,449 © 613 2,062 
Registered Tonnage, net....... 4,503,414 460,730 4,964,144 
reight— 

East Bound, short tons...... 4,832,797 179,103 5,011,900 
West Bound, short tons..... 3,071,896 54,787 3,126,683 

Total Freight, short tons 7,904,693 233,890 8,138,583 

eCarfitel at St. Marys Falls Canal, Michigan, under the directi 
Colonel E. M. Markham, Corps of Engineers, U. S. Army. beer arae 

Witi1AmM L. Burt, of Baltimore, Md., formerly general 
manager of the Baltimore Oceanic Steamship Company, has 
been. appointed assistant to W. J. Love, vice-president of the 
Emergency Fleet Corporation. 



Random Notes By An Old Seaman 
Why Beauty of Outline and Proportions Should 
Not be Disregarded in Naval Architecture 

By Captain R. E. Barry 

E were once a race of seamen but now the mass of the 
people know little of the sea or shipping. Artists 
paint, and photographers produce by retouching, pic- 

tures of vessels which are a source of ridicule to the seaman. 
Prints and photographs of notably beautiful buildings may 
be found in most libraries and art stores, and colleges devote 
most of the time to the art end of architecture as distinct from 
the mathematical or engineering end, but how many beautiful 
vessels are known even by name? 

Perhaps this lack of public sympathy has resulted in the 
idea that anything that will float and pay dividends is a satis- 
factory ship, but there seems no reason why grace and beauty 
should not be considered a factor in naval architecture. The 
worst offender in this line seems to be the Shipping Board 
which has designed some of the most hideous vessels afloat 
and has given names to the passenger vessels to suit their 
appearance. 

Some of the west coast builders have turned out very fine 
looking tramps, but it is England and Germany that have 
designed the handsomest mail boats and sailing ships, and 
certainly Watson showed the world how to design steam 

Figs. 1 and 2.—Watson Type Bows 

yachts (see Figs. 1 and 2). Sir Edward Harlan spent much 
time over the profiles of the White Star steamers, and the 
Olympic carries a fourth and dummy funnel merely to bal- 
ance the profile. 

To the old sailor a few things are essential to beauty in 
ships. Fair curves, generally parabolic, certainly not straight 
lines running into circular arcs, an appearance of suitable 
buoyancy, with good sheer, the high bow balancing the broad 
stern and a balance of spars, funnel and houses that will not 
give a silhouette in imitation of the skyline of New York 
City will help much. 

The old fashioned screw aperture which reached up to the 
tuck line is happily a thing of the past, but with some of the 
new type of rudders large gaps are left’ between the rudder 
and post and the effect of patch work is not pleasing.  Fill- 

ing plates are easily fitted, as was the custom in old days 
under the pintles of sailing ships. 

SHEER 

Denny and most of the foreign builders use a parabolic 
formula for the sheer, modified for the fullness of bow and 
crown of deck at the stern. The stem generally is given a 
rake forward of one in sixteen with a parabolic curve having 
a maximum offset of two to three inches one-third of the dis- 
tance above waterline. Watson has produced the most beauti- 
ful clipper stems in which the knight heads are in a line 
tangent to the stem at the waterline. 

A rather handsome flare has been given to the bows of most 
of the vessels built in the last few years, but the stem has often 
been straight and therefore has appeared hollow. 

Very few good sterns have been built in the last few years. 
A slightly hollow counter is necessary to prevent the stern 
from looking fat. Generally, if the length of the counter and 
the part above the knuckle are about equal and the angular 

Fig. 3 

change in direction not too great, the effect will be pleasing 
(see) Pigs 3): 
The half round at the knuckle is not artistic as it is not 

in the plane to suit the eye. Moldings as shown in the sketch 
will be effective and cost but little more. In one large vessel 
this work was fitted in wood, then taken down and used as 
patterns. Cast iron moldings were then fitted on the ship 
and calked. 

RUDDERS 

Where a rudder with integral stock is fitted it is much 
neater to fit the head of the stern frame with a cant forward, 
as in the sketch, than to fit the usual patch plate at the bot- 
tom of the rudder trunk for purposes of unshipping. If the 
sides of the transom are swung slightly aft, the periphery 
will come about in a vertical plane (see Fig. 5). 

With the rudder separate from the stock some builders have 
made a vertical joint in the fore and aft plane which does 
not in any way mar the profile. 

In large twin screw vessels the rudder could well be faired 
into the lines of the ship, the displacement increased with 
easier lines, and the facility for riveting about stern post in- 
creased (see Fig. 6). 

One very pleasing feature of late designs is the elimination 
of the Lake type steamers with machinery in the stern. This 
class is suitable only for oil tankers or special types on very 
short runs in special trades. The master of the Georgetown, 
a lake built “stem winder,” used to say that he could only try 

688 
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for a soft spot on the beach, if caught light in an easterly 
blow. 

OuTsIpDE APPEARANCE 

The outside of many steamers is made unsightly by streams 
of dirty water running down the side from the various scup- 
pers. A few large cast steel scuppers discharging below the 
waterline would improve appearances, give heart to the mate 

Molding on 
Sight Edge 

Molding above 
Sight Edge 

Fig. 4.—Moldings on Knuckles 

and prevent loss of much time scaling and painting, probably 
enough in a year or so to pay for the longer scuppers. 

Another thing which causes much annoyance is the ex- 
hausting of the anchor windlass engine to the atmosphere. 
On a cold day the steam often obscures the view from the 
bridge and the infernal noise prevents the mate on the fore- 
castle head from hearing any order from the bridge. 

The modern system of fitting the circulating discharge well 
above the load waterline has been the cause of much trouble 
and damage to cargo on docks, and a source of constant rows 
between the master and dock superintendent. The plates sup- 
posed to prevent the water getting on the dock are generally 
useless. While Lloyds advocate placing all discharges above 
the load waterline the suction is below and the factor of safety 
of a submerged discharge would be no less. Also some of 
the work done in elevating the circulating water is lost be- 

cause the small engines of the circulating pumps are generally 
very inefficient. 

Hinges on side ports were in the old days often a nuisance, 
causing a delay in docking, when the tide held a vessel to 
the corner of a dock and tugs could not breast the ship off. 
Also rims of port lights should not project as they will be 
broken or bent by docking. Again there is no need of any 
projections on the side of a ship for gangway grating, as 

Fig. 5—Head of Stern Frame Canted so Rudder May Be 

Unshipped Without Large Hole in Shell 

Fig. 6.—Type of Rudder for Twin Screw Steamer 

hinges can well be fitted inside the sheer strake and the strut 
foot held by a chain span from the deck. 

Rake oF Masts AND FUNNELS 

In connection with sheer it is logical to rake the masts, 
otherwise the foremast will cant forward relative to the deck 
line and appear anxious to go over the bow. 

If the foremast is aft of a normal to the line of sheer at 
its foot with a rake of at least half an inch to the foot and 
the other masts and funnels increase their rake by an eighth 
of an inch to the foot, a stiff gaunt appearance will be 
avoided. ‘The Cunard, White Star and North German Lloyd 

steamers have a large rake to their spars and funnels and 
some of the Atlantic Transport vessels were also fine examples 
having four masts with increasing rake. The old Egypt of 
the National Line was probably one of the handsomest ves- 
sels in the Western Ocean trade. She had a flush deck, a 
stem raking slightly forward, four masts, one funnel and very 
few deck houses. 

About fifteen years ago large cross trees came into vogue. 
Those responsible probably had their seagoing experience in 
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a stone quarry and thought that ship’s booms ought to swing 
the same as derricks do at home. But swinging booms take 
two or three times as long to handle cargo as do two fixed 
booms. Also, if the ship listed, there would be trouble with 
the swinging boom. If the boom guys are properly fitted and 
led, there is no reason why the point of support of topping 
lift should be within ten or fifteen feet of a perpendicular 
through the heel of the boom, therefore the cross trees are 
useless and only a source of head wind resistance and weight. 
They certainly are an eyesore. 

Booms 

The large tables fitted to masts often seem to be used more 
for holding the lead blocks than to shorten the booms. In 
this case the required lead from the mast can be obtained by 
canting the winch, and it is often desirable so to cant them 
that leads can be made direct to the mooring pipes. I wish 
builders would fit guards to prevent the falls getting into 
gears due to the carelessness of longshoremen. 

It seems a shame to fit the large number of derrick posts 
seen on some modern vessels as four masts can work eight 
hatches and, if required, work both sides in the stream. 

The Pacific coast method of using the outboard fall as a 
runner on the inboard with one man handling both winches 
is an improvement of great merit. But on the coast the vessels 
carry their own winchmen. 

Deck Houses 

A generation ago while the influence of the sailing ship 
was strong in the design of steamers, the amount of deck 
house was limited to a chart house with bridge above, but 
since the bridge house has become a coal bunker and in the 
oil burners a cargo space, the quarters have been placed 
above, with the master’s room above the quarters and the 
wheel and chart house above that, and the standard compass 
on top of the wheel house with a fence built around it. 
The resulting windage is large, especially in the smaller 
ships. One small steamer with erections only twenty feet 
fore and aft required about two hundred and fifty extra horse- 
power to drive the excess erections nine knots in a twenty mile 
breeze. ‘The model of the Mauretania required an increase 
of twenty percent in power to drive the structure added to 
represent deck houses. Owners pay to test models and. to get 
extra economical machinery and then waste the gain by ex- 
cess windage. I would never stow booms on end, fit cross 
trees, or make funnels circular when an elliptical section 

would answer, or put uselessly high houses on a steamer with 
fuel costing what it does today. I appreciate the comfort of 
a high bridge but believe a compromise should be made, 
especially in the smaller boats. 

The average seaman wants an open bridge from side to 
side with the wheel house set back some five feet. The man 
who wants to stand inside can do so, but an interrupted 
bridge is very awkward near land and merely limits the 
movements without any advantage. 

In large modern steamers where there is a variegated sky- 
line the erections can well be normal to the base line, but in 
small vessels the houses, ventilators and stanchions should 
follow the yachting rule and be made normal to a mean line 
between the sheer and the waterline. 

A type of house recently fitted above the bridge house is 
often set back six to ten inches from the side of the ship. This 
makes a scupper which is hard to clean and is a nuisance. 
Even if the old type of davits are fitted, they can be fitted 
inside a canvas watertight collar. 

A neatly kept waterline is a great help to appearance, but 
where it is left to the crew to touch up, it gradually becomes 
out_of line and blurred. The Gascony had a plate sight edge 
at.the upper edge of the boot topping and thus saved time in 
painting both afloat and in drydock. 

Crews’ water closets have been a source of much trouble. 

A cast iron trough say twelve feet long with a roll rim should 
be fitted with six to ten inch discharge pipes or at least of 
sufficient size to pass a jumper or a whiskey bottle, and the 
water should never be shut off. The rim should roll in. 

Tilting and Rotary Table for Use with 
Boring and Drilling Machines 

S a means of speeding up work and reducing machine 
JX shop costs a new work table for use with floor type 

boring, drilling and milling machines, known as the 
Universal tilting and rotary table has recently been put on 
the market by the Pawling & Harnischfeger Company, Mil- 

Universal Tilting and Rotary Milling Table in Closed and 

Open Positions 

waukee, Wis. This accessory makes it possible to carry out 
machining operations on five sides of a piece and at any 
angle with but one set up. The table has an elevation of 
90 degrees and can be revolved through 360 degrees in any 
position, flat or elevated. 

There is a graduated dial placed in a convenient position 
so that the operator may locate the work accurately. The 
table top is elevated by means of two coarse pitch spur gear 
segments driven by means of a worm and pinions; and it is 
revolved independently by a bevel gear and pinion. One 
revolution of the ratchet handle turns the table 30 degrees 
and one revolution of the elevating handle elevates the top 
2% degrees. 



The Selection of Propelling Machinery 
Discussion of Factors Governing Choice of Most Suitable 

Machinery — Results Obtained With Various Types 

By Professor Lawrence B. Chapman* 

ONSIDERABLE difference of opinion exists today on 
@ the proper type of machinery to use for ship propul- 

sion. The installation to give the most economical 
performance in service does not necessarily mean the one 
showing the lowest fuel consumption, for hand in hand with 
a study of fuel consumption must go a study of first cost, 
depreciation, cost of maintenance, space occupied, possibili- 
ties of breakdown and general feasibility of the installation 
as a whole. As an example, a case is on record where a 
quadruple expansion (land installation) showing excellent 
fuel consumption, was replaced by another engine because of 
the high overall maintenance cost. Here is a case where the 
low fuel consumption was outweighed in actual practice by 
other considerations. 

Another point that should not be overlooked is the inter- 
relation of the efficiency of the power plant with the operating 
efficiency of the ship as a whole. Obviously, if the repairs or 
overhauling of a particular unit of a ship’s power plant, or 
the ability to obtain a special kind of fuel, prolonged the 
ship’s stay in port over that necessary for discharging and 
loading the cargo, it would be poor judgment to install such 
a unit or adopt the particular fuel, no matter what gain in 
fuel economy resulted. For a slow or medium speed cargo 
ship the fuel cost is not a large proportion of the total operat- 
ing expenses; and hence a reduction in fuel consumption 
should not be accomplished at the expense of some more im- 
portant factor in the operating charges. 

The power plant and fuel have another relation to the ship 
as a whole, in that they both affect the cubic feet of cargo 
space, the tonnage measurement and the net deadweight 
capacity. A reduction in steam consumption is accompanied 
by a reduction in the size (and cost) of the boilers, piping 
and auxiliaries and bunkers which in turn increases the 
carrying capacity of the ship. So complex is the problem 
that no exact solution is possible—the best that can be done 
is to give proper weight to all the factors involved. 

The tendency in the past has been too conservative in re- 
gard to innovations and improvements in a ship’s power 
plant. There has been some justification for this, for if 
troubles arise with new types of machinery at sea, the engi- 
neer cannot call on the manufacturer for help and assistance, 
as in a land installation, but must make his own repairs and 
solve his own problems. Further, when a ship is at sea the 
superintending engineer does not have access to the plant as 
in a land installation and the chief engineer is thrown abso- 
lutely on his own resources. During the war marked ad- 
vances were made in marine engineering; much of the con- 
servatism has been swept aside and many things almost im- 
possible a few years ago are today generally adopted. Still 

_ there is a great deal of conservatism left among shipowners as 
the failure to adopt Diesel engines bears witness. 

TypEs OF PROPELLING MACHINERY AVAILABLE 

In the selection of machinery for a merchant ship, we have 
the following types from which to choose: 

1. Triple expansion reciprocating engines. 
2. Quadruple expansion reciprocating engines. 
3. Direct connected turbines. 
4. Combination machinery—triple expansion engines and a 

low pressure turbine. 

*Professor of Naval Architecture, Lehigh University, Bethlehem, Pa. 

Geared turbines. 
Single reduction 1:5 to 1:10. 
Double reduction 1:25 to 1:35. 

Electric drive. 
Diesel engines 

(a) two or four cycle. 
(b) solid injection; air injection. 

Diesel electric drive. 
Still engine—combination steam and Diesel. 

on 
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All of these types have virtues and defects and a selection 
cannot be made on a few points alone. Many comparisons 
of the above ‘types have been published from time to time, 
and I will not attempt to go into a general comparison in 
detail by pointing out the merits and drawbacks of each. 

Factors INFLUENCING SELECTION 

The important factors involved in a selection are: 
1. Revolutions per minute and propeller efficiency. 
2. Fuel consumption. 
3. Weight and space occupied. 
Ao Capital charges, including maintenance, repairs and de- 

preciation. 

5. General reliability. 

For a low speed cargo ship of moderate power, high pro- 
peller efficiency requires low revolutions per minute. With 
the exception of the direct connected turbine, all the types 
mentioned can be designed for revolutions from 80 to 130 
per minute. 

With direct connected turbines the high revolutions per 
minute necessary for good turbine efficiency, reasonable 
weight and size are detrimental to propeller efficiency; hence 
this type of machinery has practically disappeared from ship 
propulsion and will not be considered here. 

RECIPROCATING ENGINES 

The merits of the triple and quadruple expansion engine 
are well known and need receive no attention here. ‘The 
quadruple expansion engine shows better economy than the 
triple expansion engine, but its first cost is greater and it re- 
quires a longer fore and aft space; thus, while there is a 
reduction in annual coal bills and a reduction in bunker and 
boiler space, there is a loss of cargo space on account of the 
longer engine room required and an increase in capital 
charges due to greater first cost of the engine. Unless the 
ship is of sufficient size and the voyage long enough to show 
a fair increase in annual profits due to reduction in fuel 
costs and bunker and boiler space as offset against increased 
capital charges and loss of cargo space due to length of en- 
gine, the quadruple expansion engine is not to be recom- 
mended. As a rule the four cylinder triple expansion engine 
is to be preferred in place of a quadruple expansion engine. 

Combination machinery at one time offered great possi- 
bilities in reduced steam consumption and would no doubt 
have been widely adopted except for the introduction of the 
geared turbine. This type of machinery consists of a three 
screw arrangement with reciprocating engines on the wing 
shafts, exhausting to a low pressure turbine on the center 
shaft. The steam consumption of this arrangement is nearly 
as good as that of the geared turbine. This is due to the high 
efficiency of the reciprocating engine at high pressures and of 
the turbine at low pressures. The two noteworthy installa-_ 
tions are the steamships Otaki and Rochambeau. ‘The ma- 
chinery requires a larger space than reciprocating engines, 
but it was found in the Ofaki installation that the loss in 
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cargo space was offset by the reduction in bunker and boiler 
space. There resulted a considerable net gain in revenue due 
to reduced coal consumption. 

As already mentioned, the geared turbine has taken the 
field offered by combination machinery and it does not seem 
likely that the latter will he used in the future except in per- 
haps a few cases. In steam consumption, weight and space 
occupied the geared turbine and electric drives are about the 
same; they are much lower than corresponding figures for the 
reciprocating engine. 

In view of the fact that the geared turbine and electric 
drive have so much in their favor over the reciprocating 
engine, we might ask why the latter should be considered at 
all. If steam and fuel consumption, weight and space were 
our only criterion, the reciprocating engine would receive 
little consideration today. ‘The triple expansion engine, how- 
ever, 1S an installation of proven reliability; repairs can 
generally be made in any part of the world and marine engi- 
neers are familiar with the unit. The geared turbine and 
electric drive, on the other hand, are new and in some re- 
spects untried installations. Repair bills and the time lost in 
overhauling these units when operated by inexperienced 
crews may more than offset the advantages of lower steam 
consumption and reduced machinery space. 

The four cylinder triple expansion engine with the im- 
provements in design such as were used in the last recipro- 
cating engined ships of the United States Navy has much to 
recommend it for certain low powered cargo ships such as 
tramps, on account of the character of the engine room force 
often available and the possibilities of repairs in out-of-the- 
way ports. There is no doubt, however, that too many 
reciprocating steam engines are being installed today, espe- 
cially with the advantages offered by the Diesel engine. 

GEARED TURBINE vs. ELECTRIC DRIVE 

From the foregoing it appears that the choice of a steam 
installation narrows down to the geared turbine and the 
electric drive. As already mentioned, these two types of 
machinery do not differ greatly from one another in steam 
consumption, weight and space occupied. Certainly, the 
small differences in these factors are not enough to have an 
influence in the selection of one or the other for a cargo ship. 
Both can reduce the propeller revolutions down to a reason- 
able value. The little difference existing is in favor of the 
geared turbine which can reduce the revolutions per minute 
down to as low a value as is desired while the lower limit for 
a motor of less than 3,000 horsepower is about 100 revolu- 
tions per minute.* The efficiency is also slightly in favor 
of the geared turbine, amounting to 95 percent for the double 
reduction gears against 91.5 percent for the combined effi- 
ciency of the generator and motor. However, there is a small 
loss due to windage in the reversing turbine of the geared 
installation which reduces the output of this installation. The 
net result is that the geared installation requires about 2 
percent less shaft horsepower than electric drive.* To this 
should be added a slight possible gain in propeller efficiency, 
if lower revolutions per minute are adopted with the geared 
turbine. 

Ease of control, reversing and economy at reduced speeds 
are greatly in favor of the electric drive. Also, due to the 

fact that the electric drive requires no reversing element, a 
higher initial steam temperature can be carried which allows 
greater possibilities in economy by using higher steam 
pressures and superheat. 

The electric drive has been proven beyond all dispute to 
be the ideal machinery for naval vessels where ease of 
handling during maneuvering is essential and where good 
economy at cruising speeds is required. These merits, how- 
ever, do not appear to be pertinent for merchant ships where 

*MARINE ENGINEERING, December, 1919, page 817. 

continuous duty at full power and a minimum amount of 
maneuvering are involved. The claim has been put forward 
for the electric drive that it eliminates the shaft alley; but 
this is accomplished only by a reduction in cargo space caused 
by the motor compartment aft. i 

During the haste and rush of the war a number of geared 
installations fell down due to poor workmanship; others 
failed because of incorrect design due to a lack of experi- 
ence. Perhaps the largest amount of trouble, and that which 
has caused such a lot of prejudice and hesitation about adopt- 
ing geared turbines, has been due to the inefficient handling 
on shipboard by inexperienced crews. 

SINGLE vs. DouBLE REDUCTION GEARS 

With the careful workmanship which is available today, 
extended experience in design and proper attention to the 
oiling system after installation, there should be little trouble 
experienced with this installation. Most of the merchant 
ships fitted with double reduction gears today are operating 
perfectly. A recent paper before the Institution of Naval 
Architects by H. B. Tostevin points out that during the war 
there were 556 sets of geared turbines in the British Navy, 
some having been in operation six years. Of these, three 
were removed for realinement, two were removed and 
“dressed up” because of noise and slight wearing, two others 
developed fractured teeth but were not removed. Surely this 
is a creditable record. 

The ships of the British Navy just referred to are prac- 
tically all fitted with single reduction gearing with reductions 
between 1:5 and 1:10, the propeller running at 200 to 400 
revolutions per minute. While revolutions as high as this 
give good propeller efficiency with high speed naval vessels, 
they are not admissible for slow speed merchant ships. Hence 
double reduction gearing has been adopted in the merchant 
service. 

The British battle cruiser Hood, which has just success- 
fully completed her trials, is fitted with four sets of reduction 
gearing transmitting 36,000 shaft horsepower each. . 

“From the experience so far gained there is no reason to 
suppose that gearing should not have a long life, provided 
that a reasonable amount of care be exercised in running an 
installation that has successfully passed through its specific 
tests.”—Tostevin (Institution of Naval Architects, 1920). 

A fair comparison, however, shows that the geared turbine 
and electric drive are on a par in most respects and are by 
far the best choice for steam machinery. If the cost of the 
electric drive can be made the same as the geared installation 
probably both will be used in the future. The electric drive 
no doubt will find favor for some time in merchant ships on 
account of its reliability until more experience with geared 
ships overcomes the prejudice and hesitancy now existing. 
The electric drive in connection with the Diesel engine offers 
special advantages for small installations and will be taken 
up later in this article. 

As already pointed out, the lower the revolutions of the pro- 
peller per minute, the better the efficiency of the propeller. 
For cargo ships of 10 and 11 knots with about 3,000 shaft 
horsepower, revolutions per minute of about 90 have been 
adopted with geared turbines. Revolutions lower than this 
are even more desirable, if suitable gearing can be secured 
and the propeller diameter does not become too excessive. 
We thus see that the introduction of the geared turbine offers 
low propeller revolutions coupled with light weight as well 
as low steam consumption. Passenger ships with higher 
speeds can secure good propeller efficiency with higher revolu- 
tions per minute, but even here the revolutions per minute 
should be kept as low as possible. 

The ships of the British Navy are practically all single 
reduction of between 1:5 and 1:10, the propellers running 
at 200-350 revolutions per minute. All of the American 
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cargo ships are double reduction of 1:23 to 1:36, the pro- 
pellers operating at 90-100 revolutions per minute. 

BOILERS 

The next point to decide is the type of boiler to use. There 
are two types open for selection—the well known Scotch fire 
tube boiler, and the large tube watertube boiler similar to the 
Babcock & Wilcox and Foster types. The lighter express 
types of watertube boilers will not be considered here as they 
are unsuitable for the merchant service. On account of 
necessity of light weight they are used in all high speed 
naval vessels. 

Both the Scotch and watertube boilers have merits and 
defects. The Scotch boiler has been almost universally used 
in the merchant service. All sea going engineers are familiar 
with it; firemen can easily be secured for operating it; repairs 
can be made in practically every port of the world; and it 
has a large water volume and consequently is not dangerous 
in the hands of an inexperienced crew. These comprise the 
merits of the Scotch boiler. Its defects and drawbacks are 
many. 

It has a very poor circulation and steam must be raised 
slowly. As a result of the poor circulation unequal stresses 
are set up, often causing it to be in a leaky condition and 
necessitating, frequent and expensive repairs. On account of 
the long time required to raise steam it is particularly bad 
on short runs, when it is frequently cooled down and heated 
up. Frequently the time required for cooling, cleaning or 
repairing and raising steam in a Scotch boiler decides the 
length of stay in port. Scotch boilers cannot be forced as 
can a watertube boiler and are apt to be short lived if an 
evaporation rate in service of much over 5 pounds per square 
foot of heating service is maintained. Unless the \Scotch boiler 
is fitted with a waste heat superheater and air heaters in the 
uptakes or is fitted with retarders or given a good length of 
tube for the same purpose, its efficiency will be less than that 
of the watertube boiler. This is especially true if the boiler 
is operated on fuel oil at high rates of combustion. 

The watertube boiler has many advantages over the Scotch 
boiler. It occupies less space, costs less for a boiler of equal 
capacity, the upkeep charges are lower, and it is much lighter. 
Further, the watertube boiler can be easily forced without 
any serious results; steam can be raised quickly and it can 
be quickly cooled for repairs. Thus a case will seldom arise 
where a ship’s delay in port is influenced by the boilers. As 
higher steam pressures can be carried with a watertube boiler, 
this alone may often be enough to decide in favor of this type. 

A case is on record where a Babcock & Wilcox boiler 
was blown down, a tube removed and steam raised again in 
two hours. In another case steam was raised to 200 pounds 
pressure from feed at 100 degrees F. in 15 minutes. 

In an earlier paper, “The Fuel Problems for Steamships,” 
further advantages of the watertube boiler were pointed out. 

From the foregoing statements it would seem that the tra- 
dition of the merchant service, its general familiarity and 
ease of handling with an inexperienced crew are the only 
things which recommend the Scotch boiler. For the most 
efficient operation and reduced operating costs of both ship 
and machinery the watertube boiler should be more univer- 
sally adopted. 

The universal adoption and good service rendered by the 
watertube boiler in the United States and other navies should 
be a sufficient recommendation for its use in the merchant 
service. On account of the great saving and weight, it should 
be the only type considered for high powered passenger ships. 

SpAcE OccuPIED BY MACHINERY 

The adoption of improved types of machinery and conse- 
quent reduction in the machinery space may lead to a reduc- 
tion in revenue, and possibly a loss, at a place entirely un- 

looked for, namely, in the port and canal dues which are 
charged against net tonnage. The existing rules for net ton- 
nage measurement allow a reduction from the gross tonnage 

of 32 percent for the machinery space, provided the actual 
measurement of this space is above 13 and under 20 percent 
of the gross tonnage. If this space does not lie between these 
limits, the reduction is 1.75 times the actual space. With 
improved machinery and reduced space the percentage might 
come out 12 percent. In this case the rule allows 12 by 1.75 
or 21 percent reduction instead of 32 percent. 

Mr. A. T. Wall, who first directed attention to this fact 
in a paper before the Institution of Naval Architects in 1919, 
cites the following example: Ship 580 feet by 70 feet by 
45 feet with a gross tonnage of 20,000 and fitted with recip- 
rocating engines and Scotch boilers. The space occupied by 
engines and boilers works out at 14 percent, allowing a reduc- 
tion from the gross tonnage of 32 percent, or 6,400 tons. 
With an allowance of 1,350 tons for crew space, the total 
reduction becomes 7,750 tons. This gives a net tonnage of 
12,250 tons. If the same ship is fitted with turbine ma- 
chinery and watertube boilers, the actual space is 10 percent, 
which allows a reduction of 10 by 1.75, or 17.5 percent, 
instead of 32 percent, as before. This results in a net ton- 
nage of 15,150—an increase in net tonnage of 24 percent 
with an actual gain of only 5 percent in cargo space. 

Thus the owner is required to pay tonnage dues on 2,900 
additional tonnage by the adoption of more efficient ma- 
chinery. While the present tonnage measurements are in 
force it appears that the reduction in space brought about by 
turbine engines and watertube boilers might result in a loss 
instead of a gain. 

This again illustrates the point that I have previously 
mentioned—that there are many factors which involve the 
hull as well as the machinery installation and that a decision 
as to the most suitable power plant cannot be given until 
every influencing factor is given its proper weight. 

THe Diese, ENGINE 

The superior economy of the Diesel engine over all other 
types of prime movers is very marked. The fuel consumption 
of this engine averages about 0.42 pound per shaft horse- 
power, while the very best performance with geared turbines 
and watertube boilers is about 0.90 pound per shaft horse- 
power per hour. With the adoption of high steam pressures, 
superheat, high vacuum and the most efficient, oil burning 
watertube boilers and geared turbines, together with the most 

careful attention to the economical operation of the whole 
power plant, the fuel consumption for a steamship might be 
reduced to 0.85 pound per shaft horsepower. A consumption 
as low as this, however, would be practically impossible to 
maintain for any length of time in service conditions at sea. 
The best that can be expected of the steam installation in 
service is probably about 1.00 pound per shaft horsepower 
per hour. The Diesel engine, however, can easily maintain 
a consumption of 0.42 pound per shaft horsepower day in 
and day out at sea. Hence we can conclude that the best 
steam installation will have a fuel consumption of between 
2 and 2.5 times that of the Diesel engine. This is comparing 
the very best type of steam machinery with the Diesel engine. 
If we extend the comparison to coal burning ships fitted with 
reciprocating engines, the fuel used will run from 3 to 3.5 
times that of the Diesel engine. 

With the Diesel engine showing this very large reduction 
in fuel oil consumption, we would naturally expect to see it 
replacing steam machinery at a rapid rate in new ships; but 
this is not the case. The Diesel engine has now reached the 
stage in its development where shaft horsepowers of 2,500 to 
3,000 are in successful operation. With twin screws, an 
installation of 6,000 shaft horsepower per ship is possible 
today. The revolutions of Diesel engines now in operation 
in cargo ships range from 85 to 130 per minute. 
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COMPARISON OF DikrseL With STEAM MACHINERY 

Diesel machinery has the disadvantage when compared 
with steam, in that it is considerably heavier and has a higher 

first cost. It has the advantage in that it occupies less space, 
requires a much less engine force to operate and, as already 
pointed out, has a fuel consumption of one-quarter to one-half 
of that of steam installations. 

Unfair comparisons of Diesel and steam machinery have 
at times been published showing that- the Diesel machinery 
is no heavier and costs no more per horsepower than steam. 
These comparisons, on closer examination, generally reveal 
the fact that a Diesel engine with 120 or more revolutions 
per minute is compared to a steam engine of 90 revolutions. 
All comparisons of cost and weight should, of course, be 
made at the same revolutions per minute. 

If an actual comparison of ships is made and the operat- 
ing expenses and profits calculated, the advantages of the 
motorshtp quickly offset the small disadvantages of higher 
first cost and greater weight per horsepower. 

Why, then, is the Diesel engine not more widely adopted? 
The objections raised by vessel owners appear to be mostly 
imaginary—it is a new type of machinery still in a state of 
development and subject to breakdowns; repairs may be diffi- 
cult to obtain for this new type of machinery, causing inter- 
rupted service and long delays in port with consequent loss 
in profits; Diesel machinery is easily mishandled in the 

hands of an inexperienced crew; there is a scarcity of operat- 
ing engineers and, if the Diesel engine is widely adopted, 
ships may be held up for lack of a trained engine room force; 
breakdowns and various troubles are frequently reported, and 
oil cannot be secured in all ports. 

Along with these objections we must bear in mind that 
men trained in steam engineering hesitate to give up a well 
known and reliable type of machinery for a new and (to 
them) precarious type; and that new types of machinery 
have always been slowly adopted on shipboard as the oper- 
ating engineer must be his own repair man and the engineer 

_ cannot call on the manufacturer for advice and assistance 
as could be done at a power plant on shore. This last is a 
strong argument against the rapid adoption of the Diesel 
engine for ship propulsion and can only be overcome by 
providing well trained and competent operating engineers. 
Careful attention on the part of the engine builders to see 
that the crew is properly instructed regarding the operation 
of their engine, and informed of all troubles likely to occur, 
will go a long way to solving this problem. 

The other objections can be thrown aside because the 
successful motorship is a demonstrated fact. Those who are 
competent to answer assure us that well trained Diesel engi- 
neers are available at*all times. 

The first large motorship appeared in 1912. Today, to give 
two illustrations, the East Asiatic Company has 15 motor- 
ships aggregating 150,000 tons deadweight in operation and 
16 more under construction and the Glen Line has 10 motor- 
ships aggregating 110,000 tons deadweight in operation and 
eight more under construction. The latest addition to the 
Glen Line fleet, the Glenogle, has a length of 502 feet, a 
deadweight capacity of 14,000 tons and a gross tonnage of 
9,150. The ship is fitted with twin screws and has a total 
horsepower of 6,400. This line has a number of ships sim- 
ilar to this under construction. One motorship of the Glen 
Line has already covered 170,000 miles without an involun- 

tary stop. Many firms in Great Britain and on the continent 
are building up large fleets of motorships while practically 
none is being added to the American merchant marine. 

THE FIELD FOR THE MoToRSHIP 

The Diesel engine, on account of its small power and large 
weight per horsepower, cannot be adopted at present for high 
powered ships or fast passenger vessels. For the same reason 
it is also not suitable for naval vessels. For the cargo ship 

and small passenger liners the Diesel engine is the ideal 
installation. Its adoption will reduce the operating expenses 
on account of the reduced fuel costs and greatly increase the 
annual profits because of the greater carrying capacity 
brought about by the large reduction in fuel weight and 
space required for fuel bunkers. As pointed out in an earlier 
article the weight and space occupied by fuel is about 25 
percent of that required for a coal burning and 40 percent 
of that for an oil burning steamship. 

With a short voyage, long port detention or slow speed, 
the gain of the motorship over the steamship is not so pro- 
nounced on account of the small percentage that the fuel 
costs bear to the total operating expenses. The longer the 
voyage, the quicker the turn around, and the higher the speed, . 
the more pronounced is the economy of the motorship over 
the steamship. It is the combination of reduced fuel costs, 
increased deadweight and reduced crew, coupled with quick 
turn arounds and large number of trips per year, that pro- 
duces the large gain in profits. 
When a Diesel engined ship runs into bad weather there 

is a falling off in speed and consequently a reduction in the 
revolutions per minute. This reduction in the revolutions of 
the engine produces a reduction in power. In a steamship a 
falling off in the revolutions per minute does not necessarily 
cause a reduction in power, consequently a motorship should 
be provided with a somewhat larger shaft horsepower than 
the steamship or provided with enough overload capacity at 
reduced revolutions to maintain the same shaft horsepower 
in bad weather. 

Four vs. Two Cycie DirseL ENGINES 

After the Diesel type of machinery has been decided upom 
the question remains whether to select a four cycle or two 
cycle type. The relative superiority of these two types is a 
much debated question today among Diesel engineers. 

The two cycle engine is a:far more attractive proposition 
on paper than the four cycle but on the other hand is not so 
well known nor so universally used as the four cyele. It 
appears that the real question is not so much a comparison 
or selection of cycle as of make of engine. The two cycle 
engine is more difficult to design and is not so well under- 
stood and there have been more frequent breakdowns and 
troubles with this engine than with the four cycle. Hence 
those arguing for the four cycle engine have laid all these 
misfortunes at the door of the two cycle in general instead 
of the manufacturer in particular. There are some builders 
of two cycle engines who have had very good success with 
two cycle engines and apparently made good most of the 
claims put forward for this type. 

Most of the attractions of the two cycle engine are not 
important enough to warrant the installation of this type in 
a cargo ship if there is more probability of trouble than with 
a four cycle engine. The loss of one trip per year or in- 
creased port detention due to frequent repairs will quickly 
offset all the small gains brought about by more economical 
machinery. 

Many of the features of the two cycle engine are ad- 
vantageous for passenger ships and ships where weight of 
machinery is an important item. No doubt the two cycle 
engine of the port scavenging type is destined to have a large 
field in the future, especially after further development and 
experience. 

The advantages claimed for the two cycle engine are: 
1. Weight 60-65 percent of four cycle at same revolutions 

per minute (hence reduced cost). } 
2. Space 55-80 percent of four cycle. 
3. With port scavenging, less complicated head casting= 

and simpler valve gear. 
4. More uniform turning moment; reduced vibrations. 

The disadvantages are: 
1. Higher fuel consumption (5-10 percent). 
2. Higher lubricating oil consumption. 
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_ more refractory and to increase its porosity. 
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3. Lower mean effective pressure. 
4. Special means of cooling required on account of great 

heat effects. 
5. On account of heat, at high speeds, piston cooling must 

be adopted. ; 

Dreset-ELectric DRIVE 

The Diesel-electric drive has been frequently proposed and 
to some extent actually fitted. The merits of this type of 
machinery are that one or more high speed Diesel engines, 
driving electric generators, can be installed and the ship 
propelled by an electric motor of low revolutions per minute 
and hence high propeller efficiency obtained without reducing 
the engine revolutions. 

Most of the claims brought forward for the electric drive 
with steam machinery apply equally well to this type of 
installation and as already pointed out offer no particular 
attractions for cargo ships. 

For the electric drive the first cost will be higher than for 
direct Diesel drive; the saving in weight will be small; and 

_ the installation will be much more complicated. Certainly 
little gain in economy or propeller efficiency can be claimed; 
and the direct connected Diesels of low revolutions per minute 
will be more reliable in service than the high speed generating 
sets. 

The Diesel electric drive, however, does offer many ad- 

New Molding Material Eliminates Blow 
Holes in Thermit Welding 

NEW grade of molding material for Thermit weld- 
ing, designed as “Thermit Molding Material,” has 
recently been developed by the Metal & Thermit 

Corporation, New York, which, as proved by extensive re- 
searches and practical experiments, when used in accordance 
with the regular Thermit practice, will definitely prevent 
blow holes and assure sound welds. 

The design of the new molding material is based on the 
theory that good silica sand will stand the heat of the Thermit 
reaction very well and that the weakness in all molding ma- 
terial is the clay binder. Therefore there should be as little 
lay as possible in the mixture, in order to make the mold 

It is logical, 
therefore, that the use of a plastic clay has been selected in- 
stead of a fire clay, as formerly. The sand and plastic clay 
are ground together in a foundry pan or Moller, with the 
intention of coating each grain of sand with a minimum 
thickness of clay. This has resulted in a clean molding ma- 
terial, which should be rammed hard in the mold, which will 

stand up well under the preheating flame and which is ex- 
tremely porous to the gases generated in the mold, resulting 
in a sound weld with a very clean exterior. Although suit- 
able molding material can be made by increasing the clay 
content slightly and mixing the clay and sand thoroughly by 
hand, it is not so good as that made with a smaller clay con- 
tent in the foundry pan or Moller. 

The mixture now being used is composed of the follow- 
ing: 3 parts clean, sharp silica sand (100 percent of which 
should pass through a screen having a .03 inch square open- 
ing, and 40 percent of which should be retained on a screen 
having a .012 inch square opening) mixed with 1 part Welsh 
Mountain plastic clay. These parts are first thoroughly 
mixed in the Moller together with one-fortieth part glutrin by 
volume and sufficient water (one-twelfth part) to bring to 
the proper consistency. If mixed by hand, the sand and clay 
must be dried before mixing (being careful not to subject the 
clay to a temperature higher than 400 degrees Fahrenheit) 
and thoroughly mixed before adding the glutrin and water. 
The glutrin should be mixed with the water before adding to 
the sand and clay. ; 

In the production of sound welds it is absolutely essential 

vantages for naval vessels, yachts and fishing vessels where 
easy control and high economy at reduced speed are important 
factors. 

THE STILL ENGINE 

The Still engine is fitted with a double acting cylinder 
with the Diesel cycle on one side of the piston and the steam 
cycle on the other. The object of this combined steam and 
Diesel engine is to use the heat of the exhaust and cooling 
water in producing steam and thus increase the efficiency. 

An efficiency 20 percent better than that of the Diesel 
engine is claimed for this prime mover. The engine has many 
interesting and valuable features. Theoretically it is an ideal 
and most efficient prime mover. Whether the complications 
of fitting a steam boiler and piping in combination with a 
Diesel engine will be feasible in practice remains to be seen. 
As an offset to the complications of the steam equipment the 
engine requires no circulating, air starting, or piston cooling 
system. 

Comparative trials with a Still engine and a Diesel engine 
of 200 horsepower have recently been reported (Institution 
of Naval Architects, 1920) showing a reduction in fuel con- 
sumption of only 5 percent. This is rather disappointing, 
but future trials and experience with the Still engine may 
show much better results. 

to be sure that no loose sand exists in the mold when the 
Thermit steel is poured. This is why very hard ramming is 
advocated, also why it is most important to blow out loose 
material from the interior of the mold by putting the pre- 
heating burner in the riser before the heating gate is plugged 
and being sure that no sand is detached by the operation of 
inserting this heating gate. The burner should be removed 
from the riser before plugging the heating gate, because 
otherwise it may detach some sand, which could not be blown 

out after the plug is in place. The heating gate plug should 
be thoroughly dry; and, if it has been carried in stock for 

some time, it should be warmed before using. 
By perforating the sides and bottom of the mold box, the 

escape of the gases which pass through the molding material 
is greatly facilitated. Three-eighths inch diameter holes, 
spaced 3 or 4 inches apart, are sufficient. To facilitate the 
escape of gas from the bottom of the mold box, the mold 
should rest on blocks, not directly upon the foundry floor. 
As unnecessary molding material simply increases the re- 
sistance to the passage of gas, the mold box should be made 
as small as possible commensurate with safety. For example, 
in welding a 4-inch by 4-inch section, only about 4 inches of 
sand is necessary at all points, except, perhaps, on the pour- 
ing gate side. It is most important thoroughly to vent the 
mold box by forcing a rod or wire down at a number of 
points to within '%4 inch or so of the collar. Care should 
be taken that these do not touch the collar because such vent 
holes will fill with steel and will therefore not facilitate the 
escape of gas. 

LauNCH oF S. S. YssELDYK.—The steel cargo steamer 
Ysseldyk was recently launched at the Werf Gusto, Firma 

A. F. Smulders, Schiedam, Holland, for Messrs. Solleveld, 
van der Heer & T. H. van Hattum’s Steamship Company, 
Rotterdam. The vessel is of the shelter deck type with a 
cargo carrying capacity of about 6,500 tons deadweight. The 
length between perpendiculars is 359 feet 3 inches, the 
breadth 50 feet and the molded depth 24 feet 6 inches. Pro- 
pulsion is by a triple expansion condensing engine of about 
1,800 indicated horsepower, supplied with steam by three 
single ended Scotch boilers of about 5,450 square feet heating 
surface working at a pressure of 180 pounds per square inch. 
The designed speed is 10 knots. The vessel is supplied with 
the necessary steam auxiliaries and is lighted throughout 
with electricity. ; 



Modern Methods of Casting Propellers’ 
Molding Process Developed by George H. Thacher & Company 
Produces Propellers in as Many Hours as Old Method Took Days 

HOSE acquainted with the marine field are aware of 
the remarkable developments of late years in the 
scientific study of the screw propeller, which enable 

the engineer of the present day to design a propeller wheel 
that will satisfactorily meet all specification requirements pro- 
vided the finished wheel complies in all details with the 
design laid down. ‘The propeller troubles of today, there- 
fore, are chiefly of a practical nature in producing a per- 
fect casting and many failures may be attributed to this 
cause. 

GENERAL METHODS OF PROPELLER MANUFACTURE 

There are two general methods of manufacturing propeller 
wheels which are known as the sweep method and the pat- 
tern method. 

In the sweep method the bottom half mold or nowel for 
each blade is swept up by a spindle, beam and pitch race 
and the cope or top half mold for each blade is built up 
individually on the nowel. 

The pattern method is similar except that in place of the 
pitch race and sweep a blade pattern with the hub or a por- 
tion of the hub is mounted on a spindle and the blade mold 
formed, after which the pattern is rotated on the spindle to 
the proper position for the next blade. A solid pattern is 
sometimes used with this method instead of a single blade 
and spindle. 

Both green sand and loam molding have been practiced 
with the above methods and the castings produced by each 
have been considered rough castings from which the finished 
product is produced by machining the driving face of the 
blades, boring, facing and keyseating the hub and by chip- 
ping the back of each blade to suit the template and provide 
for static balance. 

Aside from the fact that the above methods are not con- 
ducive to either perfection or economy it is known that cor- 
rosion will be greater because of the removal of the dense 
skin of the casting and the local strains set up by the pneu- 
matic tool in chipping. 

THACHER PROCESS 

The Thacher Propeller and Foundry Corporation of Al- 
bany, N. Y., has been engaged in the manufacture of ma- 
rine castings for a number of years but it was not until the 
outbreak of the world war that it decided to specialize 
in the manufacture of propeller wheels. Since then it 
has developed what is known as the Thacher molding 
process for propeller wheels and blades, which represents 
a marked advance over previous practice for work of this 
kind. 

By this method it is possible to cast propellers that will 
be accurate as to diameter, pitch, blade area and thickness 
and in perfect balance when taken from the mold, no ma- 
chining of the blades being necessary other than polishing 
or buffing to remove roughness along the edges. 

The new process lends itself to speed in production as 
well as economy and a solid propeller, that would require 
six weeks to produce by the old process, can be molded, 
poured and shipped in one week. 

Such a marked saving in time, of course, will be invaluable 

when measured in terms of detention of a vessel in port for 
repairs, to say nothing of the less cost of a new propeller. 

*From information furnished by the Thacher Propeller and Foundry Cor- 
poration and a paper to be presented at the fall meeting of the American 
Institute of Mining and Metallurgical Engineers, at Wilkes Barre, Pa., by 
Dr. Enrique Touceda. 

EQUIPMENT FOR MOLDING PROPELLERS 

There are 13 pieces of equipment necessary for the mold- 
ing of a propeller by this process which are as follows: 

Base or assembly plate 
Template or jig 
Nowel pattern plate 
Nowel pattern block 
Nowel 
Cope pattern block 
Blade pattern 
Cope container 
Cope 

10. Center plate 
11. Center arbor 
12. Arbor cap. 
13. Pouring ring or basin 

OO NON OTE ON 

BAsE oR ASSEMBLY PLATE 

The base plate is an iron casting permanently located on 
the foundry pouring floor, the top surface of which is ma- 
chined to a true plane. P 

For small wheels the base plate is a single casting but for 
the larger sizes it is made in two or three parts. 

A hole is drilled in the center of the plate by means of 
which the jig is located when drilling the holes for the flask 
assembly. 

TEMPLATE OR JIG 

The template, which is used for locating/the assembly holes 
in the base plate, nowel pattern plate, cope container, nowels 
and copes, is made of cast iron, machine finished to a true 
surface and drilled with the greatest precision. 

NoOWeEL PATTERN PLATE 

A heavy, machine finished plate, of similar form to the 
top of the nowel and with corresponding holes, is used as 
a base upon which the nowel pattern block is mounted. The 
chief function of the plate is to definitely locate the driving 
face of any blade, molded from the same pattern, relative to 
the plane of the top of the nowel. 

NoOWEL PATTERN: BLOCK 

The nowel pattern block is mounted upon the nowel pat- 
tern plate. At the base the block corresponds in shape with 
the top of the nowel but a taper of about one inch per foot 
is given the sides and tip end to facilitate drawing. The 
hub end is set at an angle of 90 degrees or 120 degrees de- 
pending on whether the wheel is four bladed or three bladed. 
The block is built of ordinary pattern wood to approximately 
the required height and then the top surface is faced with 
mahogany or cherry and swept down by means of a spindle, 
beam and race to the true designed pitch. 

Cope PATTERN BLOCK 

The cope pattern block is erected upon the nowel pattern 
block to insure that the bottom face exactly matches the top 
face of the nowel block pattern. ‘The hub end of the cope 
pattern block is also built to correspond with the hub en 
on the nowel pattern block. 

The form of the blade and thickness is provided for by 
next fitting a complete blade pattern to the face of the cope 
block. 

NOoweEL 

The nowel or bottom half of each flask is rectangular in 
form except at the end near the hub which forms an angle of 

696 
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Fig. 1—Standard Nowel Pattern Mounted on Nowel Plate. Fig. 2.—Standard Cope Pattern, with Blade Pattern in Place 
' Mounted in Cope Container Ready for Molding. Fig. 3—Nowel Flask Containing Adjustable Sand Reinforcing and Center 

Core Equipment. Fig. 4.—Three Nowels Assembled on Assembling Plate After Baking. Walking in the Mold Does 

Not Injure or Deface It. Fig. 5—Placing the Copes in Position, the Blade Form, Pouring Gates and Dowels for 
Positioning the Arbor Cap Being Clearly Shown. Fig. 6—Completely Assembled Flask Ready for Pouring 
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90 degrees or 120 degrees depending upon whether for a 
wheel of four or three blades. It is made of cast iron and 
the top end is open to permit fitting the pattern, the bottom 
having crossbars for strength and sand carrying. There 
are heavy flanges at the top and bottom which are machined 
in parallel planes and in which holes matching those in 
the cope and assembly plate have been drilled. 

Sand carrying bars for stiffening the mold are fitted to 
both the nowel and the cope and these are adjustable to pro- 
vide for variations in pitch and also for either right or left 
hand wheels. 

Cope CONTAINER 

The cope container is a receptacle used principally for 
ramming up the cope. It is made of cast iron with the sides 
and tip end tapered to suit the draft angle and the hub end 
angular similar to the nowel. Flanges at the top and bottom 
are machined in parallel planes and drilled to take a cast 
iron plate at the bottom, which supports and holds the pat- 
tern during ramming, and the cope at the top. 

Inasmuch as the cope container is used for molding the 
cope, both the nowel and cope pattern blocks should be care- 
fully made to fit it in regards to area, shape, etc. 

COPE 

The copes are shallower castings of similar general con- 
struction to the nowels. Heavy ribs are spaced at intervals 
and the top and bottom flanges are machined in parallel 
planes and drilled from the jig to match the nowel. 

CENTER CORE 

A center arbor of hollow cast iron with turned ends car- 
ries the center core. It is held in position at the base by a 

LL 
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Fig. 7.—Center Core Made Up with Sand: F-1 Is the Center 

Plate, J the Center Arbor and K the Arbor Cap, 

with Holes L Used as Risers 

cast iron center plate and at the top by an arbor cap or 
cast iron ring with a center held in position by brackets at 
the top. The cap is supported by lugs cast to the bottom 
of the ring which rest on the copes. Holes in the lugs fit 
over dowels in the copes and in this manner the cap is held 
in position. It is made up with sand, several holes through 
which provide for the risers. 

PouRING RING OR BASIN 

The pouring ring is in the form of a circular cast iron 
trough with gates to each blade. The metal flows through 
each blade to the hub and rises through the hub riser until 
sufficient head is established to provide solidity. 

DESCRIPTION OF MOLDING OPERATIONS 

The nowel pattern plate with the pattern block is set on 
a substantial floor and the nowel is placed over the pattern 
on the plate and bolted to the plate through the template 
holes in both. It should be remembered that the face of 
the pattern plate and both top and bottom flanges of the 
nowel are accurately machine finished in parallel planes, so 
that with the nowel in position and bolted to the pattern 
plate the bearing flange face of the nowel is in perfect con- 
tact with the pattern plate. The pitch plane on the pattern 
is therefore definitely positioned inside of the nowel with 
relation to the plane of the contacting surfaces and the 
drilling there‘n. 

A suitable, strong, dry sand facing is riddled on to cover 
the pattern block. A weaker dry sand mixture is then evenly 
rammed or tamped, as the sand is dropped in, until the nowel 
is full and butted off even with the cross ribs and flanges. 
For large wheels the mold is made of a combination of Mil- 
ville gravel and sharp Albany sand and for the small ones a 
combination of fine sand and linseed oil at 20 to 1 is used. 
A machine finished dry plate is next bolted to the nowel 
bottom and the nowel and nowel plate rolled over and de- 
posited on a core oven truck after which. the nowel pattern 
plate is unbolted and drawn off, using guide pins. The 
nowel is then ready for baking. 

The nowel pattern is replaced on the floor and the second 
nowel placed in position and bolted thereon. 

The same operation is conducted in the molding of the 
copes. While the description indicates that the copes are 
molded after the nowels, the two operations would naturally 

proceed at the same time. In the case of a 9-foot, three 
blade, destroyer wheel, or similar wheels up to 12 feet in 
diameter, with both cope and nowel production as described, 
the average molding time would not exceed 5 to 6 hours. 

The mold is baked from 16 to 18 hours in an ordinary 
core oven at temperatures from 360 degrees to 420 degrees 
Fahrenheit (182 degrees to 216 degrees Centigrade) after 
which it is given an ordinary coat of plumbago wash and is 
ready for assembling. 

The process is also adaptable for molding machine use 
which further lessens production costs. Wheels having blades 
of substantial size have been completely molded on a com- 
bination jolt and roll over machine. While to date a roll 
over devise large enough to handle a 20 foot wheel has not 
been made, the construction of such a machine is in con- 
templation. 

For individual blades the same practice applies, with 
equal economy in time, material and accuracy of production. — 

ASSEMBLING 

The assembly plate is thoroughly cleaned and each suc- 
cessive baked nowel is placed and bolted in position, as fixed 
by the jig. The baked copes are successively placed on the 
nowels and similarly bolted; the center plate being lowered in 
place in the center hole of the assembly plate and the joints 
between the copes and the nowels closed through the top 
opening by the use of slurry or lead paste. The center ar- 
bor is entered into the center plate, the arbor cap set over the 
center arbor and the pouring ring set on the copes and made 
up. The mold is then ready to pour. The operation of 
assembling the mold requires about 3 hours. 

PouURING 

The mold is poured through gates near the tips of each 
blade, insuring uniformity of flow and metal distribution as 
well as casting solidity and clean metal. Pouring near the 
tips of the blades washes out any grit or dust which might 
be left in the mold and which rises through the hub, no 
other risers being provided. ‘The casting is left in the mold 
about 24 hours to avoid any danger of internal strains. The 
equipment is ready for the production of the next wheel as 
scon as the sand is shaken out of the cope and nowel. This 
sand, when cooled and wet down, can be used again on top 
of a new facing of sufficient depth to cover properly the pat- 
tern blocks. 

STANDARDIZATION OF EQUIPMENT 

For wheels built integral and for commercial use, the 
equipment is built in three standard sizes, 12 feet, 16 feet 
and 20 feet in diameter. Each unit is designed for either 
three- or four-blade wheels. For built up wheels the same 
standards are maintained. 

PATTERN-BLOCK STANDARDIZATION 

The- patterns are standardized in diameter to suit the 
equipment diameter capacity, and in pitch to standard prac- 
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Fig. 8—Testing for Patch 

tice. For example, the patterns for the 16-foot equipment 
would be of sufficient length to fit the container of diameter 
capacity from 12 to 16 feet. ‘The pitches on the pattern 
blocks are standardized for, say, 6-inch pitch variation and 
the required pattern blocks for the 16-foot equipment would 
be 14 feet 0 inches, 14 feet 6 inches, 15 feet 0 inches, 15 
feet 6 inches, 16 feet 0 inches, 16 feet 6 inches, 17 feet 0 
inches, 87 feet 6 inches and 18 feet pitch; or nine pitch 
blocks only are required to manufacture wheels of any diam- 
eter from 12 to 16 feet and with any combination of 
standardized pitch. 

Assuming that wheel diameters increase by 3-inch varia- 
tions, 108 combinations of wheel diameter and pitch may be 
made from nine standard pitch blocks by simply changing 
the blade form and area on the pitch block. Thus, while 
the initial cost of one pattern block, including blade form, 
may exceed the cost of the ordinary blade and hub portion, 
the total pattern cost, by the use of this process, is ultimately 
greatly reduced. 

TESTS 

Tests are conducted by mounting the wheel, by means of 
a balanced turned arbor in which are keyways, on a balanc- 
ing stand. Keys are inserted on each side of the hub. 

Through such tests the static balance of the wheel can 
be determined and by bringing a template into contact with 
similar sections of each blade the wheel can be tested for 
correctness in diameter, pitch, blade thickness and balance 
from an established center which, through this procedure, 
is accurately located for the subsequent boring to fit the 
propeller shaft. 

By the Thacher process a perfect propeller wheel should 
result because the base plate is correctly machined, the posi- 
tioning holes are located by template from the center and at 
the correct angle, and because the pitch plane in both nowel 
and cope patterns is transferred from the machine finished 
surfaces of the nowel pattern plate and cope container to a 
fixed position relative to the planes of the machine finished 
surfaces of each cope and nowel. When the machine fin- 
ished surfaces of the cope and nowels are bolted together, 
the two pitch planes are in contact leaving an exact blade 
thickness or pattern reproduction in each blade mold. As 
the top flange in the nowel is machined parallel to the bottom 
flange of the nowel and the nowels are all of even height, 
it follows that when the nowels are bolted to the machine 

Fig. 9.—Testing for Balance 
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Fig. 10.—Installation of Finished Propeller 

finished assembly plate the pitch planes are parallel with 
regard to the assembly plate and therefore in relation to each 
other. A 

Propellers cast by this process are bound to be exact dupli- 
cates in diameter, form and distribution of metal. 

The above being true, the weights of similar wheels, when 
tested for balance and machined exactly alike at the hub, 
should also check closely. Tests have shown this to be the 
case and for large wheels—wheels of about 14 feet diameter 
weighing 11,600 pounds—the variation in weight has not 
been in excess of 10 or 15 pounds, while for small wheels of 
about 2 feet diameter and 90 pounds weight the variation 
doesn’t exceed a few ounces. 

The process further lends itself to economy in operation 
by virtue of the fact that the slip is reduced due to the ac- 
curacy of the casting and repairs and danger of breakdown 
reduced on account of the perfect balance. 

Launching of the Peninsular State 
The S. S. Peninsula State was launched from the North Yard of the 

New York Shipbuilding Corporation, Camden, N. J., Wednesday after- 
noon, July 6, 1921. It was the last to be launched of a group of nine 
similarly designed 21,200-ton passenger liners under construction for the 
United States Shipping Board. 



Innovations in Diesel Engine Construction 
German Builders Introducing Novelties in Burmeister and Wain 

Design—Blohm and Voss Building New Double Acting Engine 

By Our Special London Correspondent 

HE fact that there are now just over 200 large motor- 
ships under construction in various yards in Europe, 
totaling more than 600,000 tons gross, is good 

evidence of the progress now being made with oil engine pro- 
pulsion. Before the war the total tonnage of such vessels 
afloat was 234,000, a figure which has now increased to over 
1,250,000. The slump in 
shipping has naturally 
put an end to orders for 
new tonnage, although 
this does not apply to 
Germany, where the 
greatest activity is being 
shown. British  ship- 
builders are somewhat 
perturbed at what is tak- 
ing place in Germany for 
they see that, as a conse- 
quence of the majority of 
the German steamers be- 
ing handed over to the 
Allies under the terms ot 
peace, German shipown- 
ers are taking the op- 
portunity to build up a 
new fleet of motorships, 
against which the old 
steamers purchased by 
various Allied shipown- 
ers will, in the future, 
have little chance to com- 
pete. 

Among the orders re- 
cently placed in Ger- 
many are those for ten 
ships varying from 5,500 
tons to 8,000 tons, all of 

which are being built at 
the new Deutsche Werft 
of Hamburg, many of 
them for the Hamburg- 
American Line, which 
has also placed orders 
with Blohm and Voss for 
some double acting en- 
mains Gling Wine 
Deutsche Werft is virtually part of a huge combination which 
includes the Gutehoffnungshutte and the A. E. G. of Berlin, 
the former works supplying most of the raw materials for the 
hulls, while the latter concern provides all the Diesel ma- 
chinery. 

BURMEISTER AND WAIN ENGINES ADOPTED IN GERMANY 

The engines, of which 20 are now being built for installa- 
tion in the ten vessels, are of one standardized type, and are 
being manufactured under license from Burmeister and 
Wain. In order that production might be hastened, the 
‘drawings of Burmeister and Wain have been copied in prac- 
tically every particular and those who are familiar with Bur- 
meister and Wain machinery will at once see from the illus- 
tration that the A. E. G. engine is the same as the B. and 
W. type built in Denmark, Sweden, Norway, Great Britain 

A 1,550 Indicated Horsepower A. E. G. Engine Built in Berlin to 

Burmeister & Wain’s Designs 

and America. It is indeed a remarkable achievement for a 
Danish firm to have its design thus takén up in all the lead- 
ing shipbuilding countries of the world. 

The A. E. G. engine develops 1,550 indicated horsepower 
(one of the most popular of the Burmeister and Wain stan- 
cards) and has the usual six cylinders 630 millimeters diam- 

- eter and 960 millimeters 
stroke, the speed of revo- 
lution being 125 per min- 
ute. A novelty has been 
introduced by the A. E. 
G. designers which is 
worth noting and which 
appears to have some ad- 
vantages. This concerns 
the method of reversing. 
On the left of the large 
handwheel seen in the 
illustration is a small 
hand lever which, when 
moved to the right or 
left (according to the di- 
rection of rotation re- 
quired), operates a servo 
motor; this first lifts the 
push rods off the cams 
on the camshaft, then 
moves the camshaft un- 
til the push rods are 
above the astern cams 
and finally drops the 
push rods down on to 
the cams, thus setting the 
valve gear for astern ro- 
tation. The large hand- 
wheel is next given a 
partial rotation, admit- 
ting compressed air to 
the cylinders and allow- 
ing the engine to start. 
A further movement of 
the handwheel cuts air 
off three cylinders and 
brings them on to fuel, 
while a final rotation 
causes the remaining 

three cylinders to operate on oil. In the ordinary Burmeister 
and Wain engines this handwheel is not used, but in its 
place are two handlevers, one controlling each group of three 
cylinders. The latter arrangement gives a more independent 
control, but on the other hand the wheel is simpler to manipu- 
late, and consequently would be likely to appeal strongly to 
a certain class of marine engineers who dislike complications. 

DousLE ACTING ENGINES 

With regard to the other German motorships being built, 
these are to be fitted with Sulzer, Krupps and M. A. M. en- 
gines, in addition to a number of vessels in which Blohm and 
Voss will install their double acting motors. The very 
greatest secrecy prevails in connection with these sets, and it 
appears perfectly impossible to obtain any information con- 
cerning them. It is believed, however, that some double act- 
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ing engines are now in course of manufacture, larger than 
any internal combustion motors yet produced. 

Blohm and Voss have brought out a new design, based on 
the experience gained with their first double acting engines, 
and it is not unlikely that some of the departures made will 
be quite revolutionary. It is well known that in a double 
acting engine one of the difficulties which the designer en- 
counters is to obtain reasonable power at the bottom side of 
the piston, partly owing to the presence of the piston rod in 
the combustion space and partly owing to the difficulty of 
obtaining efficient combustion, since the piston rod is placed 
centrally. This has been overcome to a certain extent in the 
new Blohm and Voss engines by the adoption of double piston 
rods, with the fuel valve between them, while another inno- 
vation will probably be the employment of scavenging ports 
instead of valves, thus simplifying the design to a marked 
extent. In the existing double acting engine two scavenging 
valves, top and bottom, have been utilized on each cylinder 
so that there are more valves required than in a four cycle 
motor. Other improvements include a better lubricating oil 
system and a modified cylinder construction, but it is doubt- 
ful whether much more will be learned of these new engines 
until the first sets are put into operation. 

UTILIZING OIL ENGINE ExHaust GASES 

One of the features of the latest Vickers engined motorships, 
the Scottish Maiden, which has just been launched and which 
is the fourth built during the past eighteen months, is that an 
attempt is made to recover some of the heat in the exhaust 
gases, the waste of which has always been a reproach to the 
internal combustion engineers. Many years ago the Werks- 
poor Company passed the exhaust gases around a boiler and 
raised steam for auxiliary purposes but, for some reason, the 
results were not as satisfactory as had been hoped. Vickers 
have now adopted a somewhat similar plan, and on the Scot- 
tish Maiden the exhaust from the two main engines is used 
to raise steam in a Bonecourt -boiler, this steam being suffi- 
cient, it is thought, to run all the steam driven auxiliaries 
required when the vessel is at sea. This arrangement would 
not be applicable to most motorships where an electrical plant 
is utilized almost exclusively but on the Vickers vessels, which 
are tankers, steam auxiliaries are adopted. The experiment 
will be watched with some interest as shipowners are now 
anxious to economize in fuel to the last pound and, if a saving 
of only 5 percent can be obtained, the system is distinctly 
advantageous. Experiences alone will tell what practical 
difficulties, if any, may be encountered with this system. 

13,500 Deadweight Ton Motorship Malaya 
Twin Screw Vessel Equipped with Direct Reversible, Crosshead 
Type Diesel Engines Developing 4,500 Indicated Horsepower 

NOTHER example of the growing tendency to equip 
A the largest freighters with Diesel motor propelling 

units is the motorship Malaya, the trials of which 
were conducted by the builders, Burmeister & Wain, Ltd., 
Copenhagen, on July 9 of this year. 

The Malaya and a sister ship, the Afrika, were built for 
the East Asiatic Company, Ltd., Copenhagen, to engage in 
trade in the Far East. 

CHARACTERISTICS 

‘The Malaya was built to Lloyd’s rules, class 100 A 1- 
awning deck with freeboard, and has the following charac- 
teristics. 

Wenethivoverallyercsevne cera ssiie custoalshewis ¢ 464 feet 6 inches 
Length between perpendiculars .......... 445 feet 0 inches 

60 feet 0 inches 
42 feet 0 inches 
33 feet 3 inches 
23 feet 3 inches 

| Rio ae OS OO REED cea 32 feet 0 inches 
Shoots wet ole es COB bio RSS meteee eT 19,000 tons 

Breadth, molded 
Dea, KO arwotaes Clee oo cocccecHocd00nead 
IDEN tO Cipmer Geelkoooscccvd0gcan00000 
IDepun tw llonver Gel oa000000000000000000 
Draft, loaded 
Displacement 
IDeA SEINE CADACIAY oosccccocascocdocead 13,500 tons 
GrOSS UOMTAERD cour doloudookn ouoBspoda neds 9,050 register tons 
IL@aakings CAMAGIS, BRAID oocconc0n0000000 700,000 cubic feet 
Loaaings CapAeiin7, WANES sodaccceocc00000 640,000 cubic feet 
Wioter Dallas coves cones coos nue dd bones os 1,664 tons 
IBEMIKEr CADAGIET cocaccaccodp0aeud00000000 1,472 tons 
CRESTS TAGES cvcocc0cccerndoasabo0ddoKK about 30,000 miles 

PROPELLING MACHINERY 

The propelling machinery consists of two six cylinder 
main motors of Burmeister and Wain’s standard direct re- 
versible, forced lubricated crosshead type. They have cyl- 

Motorship Malaya on Trial Trip 
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inders 740 millimeters in diameter and 1,150 millimeters 
stroke. Each engine develops 2,250 indicated horsepower or 
about 1,750 brake horsepower and together will give the 
ship a speed of 12 knots when fully loaded. 

The fuel consumption of the Malaya is estimated at 14 
tons per 24 hours based on data recorded during the maiden 
voyage of its sister ship Afrika. On the trial trip the con- 
sumption was measured for a period of 4 hours, during which 
the engines developed an average of 4,585 indicated horse- 
power at a consumption of 135.3 grammes per indicated 
horsepower with common crude oil. This corresponds to 

View of Engine Room from Upper Grating 

a consumption of 14.8 tons per 24 hours. The fuel con- 
sumption in motorships, however, is always greater on trial 
trips than on the following voyages due to the fact that the 
machinery on a short trial does not become fully heated 
and therefore the economy will not be as great as during 
normal work at sea. 

The main engines are cooled with fresh circulating water 
and a fresh water cooler. This arrangement eliminates the 
drawing of mud into the cooling system which often happens 
when deep draft motorships are navigating the shallow waters 
usually found in harbors and rivers. 

AUXILIARY MACHINERY 

Electric auxiliary machinery is used throughout the ves- 
sel consisting of the following: 

Three cooling water pumps direct connected to an electric 
motor. 

Two sets of forced lubricating oil pumps, geared to elec- 
tric motors, for circulating the lubricating oil. 

Two sets of bilge, sanitary, fire pumps, built as plunger 
pumps and geared to an electric motor. 

A rotating ballast pump, with a capacity of 150 tons per 
hour, driven by an electric motor. 

One electrically driven rotating fuel oil pump for supply- 
ing the daily service tanks and trimming the oil. 

For pumping up the maneuvering compressor with ma- 
neuvering air of 25 atmospheres pressure and as spare for 
the air pump for the main motors according to Lloyd’s rules 
there is an electrically driven two-stage auxiliary compressor. 

ELECTRIC PLANT 

The electric plant consists of three 66 kilowatt, 220 volt 
generators driven by auxiliary Diesel engines of 100 horse- 
power each. These supply the necessary current for operat- 
ing the engine auxiliaries and deck machinery as well as 

lighting the ship. For the lighting system the current is 

transformed to 110 volts by means of a rotatimg trans- 
former. 

The refrigerating machinery for ship’s use aboard the 
Malaya was furnished by A. S. Thomas Ths. Sabroe & 
Company, Aarhus. 

An electric windlass was furnished by Clarke, Chapman 
& Company, and the electro hydraulic steering gear by John 
Hastie & Company. 

The vessel is rigged with 4 masts and amply supplied 
with derricks for handling cargo, there being one derrick 
of 30 tons, one of 15 tons, twelve of 5 tons and eight of 2 
tons capacity operated by 20 electric winches supplied by 
Almanna Svenska Elektriska Aktiebolaget, Vesteras. 

ACCOMMODATIONS 

Besides the accomodations for the crew, there are rooms 
for 12 passengers in the deckhouse below the bridge. 

The crew is accommodated in rooms aft arranged for 2 
men each. 

Both passenger and crew’s quarters are heated by steam 
generated in a small boiler with a heating surface of 100 
square feet. This boiler also drives a small compressor which 
may be used for pumping up the air bottles of the ship in 
the case of the air being blown out during a stop of long 
duration. 

‘TRIALS 

During the trial trip several runs were executed over the 
measured mile and an average speed of 13.1 knots was ob- 
tained. The ship was light. Draft forward 7 feet 5 inches, 
aft 15 feet 9 inches, displacement 6,180 tons. The maneuver- 

ing from full speed ahead to full speed astern was carried 
out to the entire satisfaction of all those present. On board 
were besides the representatives of the Danish Government’s 
ship inspection, representatives of the East Asiatic Com- 
pany, Lloyd’s Register of Shipping, as representatives of 
the Ocean Steam Ship Company, Ltd., Liverpool, the Hon- 
orable Mr. Cripps, Mr. Hobhouse, Mr. Martin and Super- 

Starboard Side of Engine Room, Showing Refrigerating 

Machine and Maneuvering Compressor 

intending Engineer Mr. Freeman, and from the Rotter- 
damsche Lloyd, Superintending Engineer Mr. Weidenaar; as 
these two shipping companies have decided to add motor- 
ships fitted with Burmeister & Wain’s Diesel engines to their 
fleet. 

The Malaya left Copenhagen on the 16th of July for her 
maiden vovage to the Far East. 



Timbers and Lumber for Shipbuilding Purposes 
By Horace Holden Thayer* 

This is the fourth of a series of articles containing information regarding ship- - 
building materials and their uses that is not readily obtainable from shipbuilding 
handbooks and other generally available sources. The articles are not intended to be 

a complete exposition of the subject but will be found to contain items of value to the 
various classes of workers who have to deal with these materials from the materials 
point of view. 

ANY different kinds of woods are used for shipbuilding 
purposes throughout the world and only such of them 
as are available for and used for shipbuilding in this 

country will be here dealt with. 
An extremely valuable study of woods grown in the United 

States has been made by the Forest Products Laboratory of 
the Forest Service of the U. S. Department of Agriculture, 
located at Madison, Wisconsin; and many of the specifica- 
tions and standards which govern the identification, market- 
ing, use and care of these woods are based directly on their 

work, Their publications are available to all those interested 
in the subject and are as interesting as they are valuable. The 
Forest Products Laboratory has had in hand for about three 
years the preparation of a “Handbook of Technical Informa- 
tion on Wood for the Use of Shipbuilders” and the writer has 
been advised that the manuscript was recently completed but 
publication has been delayed because of lack of publication 
funds resulting from curtailment in governmental expendi- 
tures. It would seem to the writer that the curtailment might 
more profitably be made elsewhere, particularly when it af- 
fects work practically completed. 

CLASSIFICATION SOCIETY REQUIREMENTS 

Where a steel or wood vessel is classed the species and 
grade of all wood having any bearing on her strength or sea- 
worthiness have to meet certain requirements of the classifi- 
cation society concerned, and where not classed these stand- 
ards or some other good standards should be adopted. ‘There 
are some woods that the classification societies will accept for 
the structural members of various kinds, and they have as- 
signed to these woods of the proper grade such periods of life 
under the particular service, as experience has shown may be 
counted upon, with proper care in the construction and main- 
tenance. Inferior woods may be accepted with a correspond- 
ing reduction m the length of the period for which the vessel 
is classed, but their use is poor policy and only leads to ex- 
cessive expense for renewals at subsequent surveys. 

The principal timber for wood hull construction on the 
eastern and gulf coasts is southern long leaf Yellow Pine, and 
on the Pacific Coast, Douglas Fir, which in the east is more 
often called Oregon Pine. White Oak is used in consider- 
able quantities where available, particularly on the Great 
‘Lakes; and in the New England district use is made of the 
Beech, Yellow Birch, Rock Maple and Chestnut there avail- 
able. Yellow Pine and Douglas Fir are classed as soft woods 
while the others are hardwoods. 

Other woods are frequently met with in parts of the con- 
struction of wood ships and more frequently in their joiner- 
work, and in the joinerwork, decks and ceiling of steel ships; 
and some information regarding the more important of them 
will be given. 

GRADING 

Timbers and lumber are graded and classified according 
to rules laid down by associations whose names indicate the 
woods dealt with. Those of most interest to the shipbuilders 
-are as follows: 

*Member of Rossell & Thayer, naval architects and mari i 
~Philadelphia, Pa. aid ieee) 

Southern Pine Association, with headquarters at New 
Orleans, La. 

West Coast Lumbermen’s Association, with headquarters 
at Seattle, Wash., and Portland, Ore. 

Southern Cypress Manufacturers’ Association, with head- 
quarters at New Orleans, La. 

National Hardwood Lumber 
quarters at Chicago, III. 

Yellow pine timbers and lumber for ship construction 
should conform to the following requirements: 

Association, with head- 

(a) All timbers and planking to be of Select Structural grade, 
which is sometimes called Dense Merchantable. This con- 
forms to a density requirement and also demands at least 
85 percent of heart, girth measurement, measured anywhere 
in the length of the piece. 

(b) All planking, calked decking and ceiling to be also specified 
“Square Edged,” and all decking to be cut clear of the pith 
or center of the tree. 

(c) All outside timbers and planking from the keel to the rail, 
including Poop, Bridge and Forecastle sides, and from the 
waterways of weather decks to the centerline of the ship, 
including hatch coamings and any deck girders, should also 
be specified to have one wide face of every piece all heart, 
free of wane, and to show on edges adjoining the heart face 
85 percent of heart for the full length of the stick. Floors and 
frames should be all heart where the sizes necessary will 
permit, 

(d) Sills, plates, studs, beams and other construction members of 
erections to be Select Structural. 

(e) Tongue and Groove material for erections, including canvas 
covered decking, should preferably be “A” grade, but grade 
“B” will answer for a large amount of the less particular 
work. It should be kiln dried. 

({) Tongue and Groove material for hold bulkheads to be Select 
Structural and for bunkers to be No. 1 Common, both edge 
grain, kiln dried. 

Douglas Fir timbers and lumber for ship construction 
should conform to the following requirements: 

(a) AH timbers and planking to conform to the density rule re- 
quirements. 

(b) All timbers including hold ceiling, except floor and frame 
timbers, to be of Selected Common grade. 

(c) All planking including that for calked bulkheads, shaft 
tunnels, Poop, Bridge and Forecastle ceiling, planksheers 
and rails to be No. 1 Ship Plank. 
All calked decking to be of the grade known as Ship Decking, 
vertical grain, and cut clear of the pith or center of the tree. 

(e) Floor and frame timbers to be No. 1 Common or better, all 
heart where the sizes necessary will permit. 

({) Sills, plates, studs, beams and other construction members 
of erections to be Selected Common. 

(g) Tongue and Groove material exposed to the weather to be 
Fir Finish of the grade known as No. 2 Clear and better, 
and should be kiln dried. 
Tongue and Groove material used for canvas covered decking 
and the inside ceiling of houses is preferably Fir Finish of 
the grade known as Selected Flat Grain, kiln dried. 

(1) Tongue and Groove material for hold bulkheads and bunkers 
to be Selected Common, edge grain, kiln dried. 

White Oak timbers for ship construction to be selected stock 
from the grade of construction oak timbers and should con- 
form to the grading requirements of the National Hardwood 
Lumber Association, which has formulated detail specifica- 
tions for a number of the special items for which White Oak 
is particularly desirable. 

Cypress timbers for ship construction should where pos- 
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sible be Heart Select Common as graded by the Southern 
Cypress Manufacturers’ Association; tongue and groove ma- 
terial to be grade B or better, and mold material to be Select 
Common. 

The hardwoods generally should conform to such grading 
of the National Hardwood Lumber Association as meets the 
needs of the particular service. General requirements are 
that they should be square or rectangular if hewn, well sea- 
soned, straight and sound, and free from injurious shakes, 
worm holes, excessive sap, large or unsound knots and other 
injurious defects. 

Density REQUIREMENTS FOR SELECT STRUCTURAL YELLOW 

PINE 

The density requirements for Select Structural Yellow 
Pine timbers are of particular interest because they are largely 
the result of a method devised by the U. S. Forest Service 
which was adopted by the Southern Pine Association in 
1915 and also adopted and made a standard of the American 
Society for Testing Materials; and because the Forest Service 
has recommended the same requirements for Douglas Fir for 
shipbuilding purposes. The requirements as adopted by the 
Southern Pine Association are below quoted. Instructions 
are given as to how to measure the rings in cases where the 
pith or core of the tree is or is not present. 

“Dense Southern Yellow Pine shall show on either end an 
average of at least six annual rings per inch and at least one- 
third summer wood, or else the greater number of the rings 
shall show at least one-third summer wood, all as measured 
over the third, fourth and fifth inches of a radial line from 
the pith. Wide-ringed material excluded by this rule will be 
acceptable, provided that the amount of summer wood as 
above measured shall be at least one-half. 

“The contrast in color between summer wood and spring 
wood shall be sharp and the summer wood shall be dark in 
color, except in pieces having considerably above the mini- 
mum requirement for summer wood.” 

It has been established by test that the density or dry 
weight of most woods has a direct bearing upon their strength, 
and that for Southern Yellow Pine the above quoted density 
rule together with the standard requirements as to defects 
ensure the obtaining of suitable timbers for ship construc- 
tion even if they are cut from Cuban Pine, Short Leaf Pine 
or Loblolly Pine. 

DENSITY REQUIREMENTS FOR DOUGLAS FIR 

The following somewhat similar density requirements were 
adopted in 1919 by the West Coast Lumbermen’s Associa- 
tion. The methods of measuring the rings differ from those 
adopted by the Southern Pine Association. 

“Dense Douglas Fir shall show on one end or the other an 
average of at least six annual rings per inch and at least one- . 
third summer wood measured over three inches on a line lo- 
cated as described hereinafter. Coarse grained material, ex- 
cluded by this rule, shall be acceptable provided that the 
amount of summer wood measured as described shall be at 
least one-half. Material in which the proportion of summer 
wood is not clearly discernible shall not be accepted.” 

“Any timber whose least dimension is less than five inches 
shall not show the pith (heart) on the inspection end; pieces 
whose least dimension is five inches or more, may contain the 
pith.” 

Apart from density specifications the grading is largely a 
question of the presence of knots, shakes, cross. grain, wane 
and other defects; so that these defects are pretty well dis- 
posed of by the selection of the proper grade. There are 
therefore only two classes of defects which call for specific 
mention here. 

One of these is wane, which is either bark on the corner 
of the piece as sawed for delivery to the purchaser, or the 
absence of the corner. It is evident that wane does not affect 
the quality of the wood and that it may be allowed on all 

pieces where the absence of the amount of the corner con- 
cerned would not be detrimental to the service of the timber 
when in place, or where that part of the piece would be cut 
away in the shaping and fitting of the timber. Such an 
allowance is a help to the producer and well worth noting in 
timber schedules that are at all difficult. The notes should 
state the amount of wane allowed or there should be sketches 
to show the finished timber in way of it. 

The other class consists of defects of any nature which 
will work out when the timber is shaped, such as splits, 
shakes, large and loose knots, etc.; and the same action can 
be taken with regard to them. Examples of this are: 

Beams where a considerable amount is cut away by the camber 
of the upper surface. 

Clamp timbers that are adjacent to the ceiling. 
Hold ceiling where against ceiling of less thickness. 
Keelsons bevelled down to meet the ceiling. 
Hatch coamings. 
Hatch strongbacks, which have two corners cut off. 
Stem, stem gripe, knightheads, frame timbers with considerable 

shape, and other timbers that require shaping. 
The ends of all timbers that are scarfed or spliced. 

STRENGTH 

A comparison of woods on the basis of their strength is 
not of much value to the naval architect, shipowner, or ship- 
builder in the general course of events, but it becomes quite 
important when he finds it necéssary or desirable to substi- 
tute another kind of wood for one which has been previously 
determined upon and the dimensions of which have been 
settled by experience, classification society approval, or other 
good standards. In such cases the following list, prepared 
by the U. S. Forest Service particularly for shipbuilding, is 
at least a good guide as to what may be allowed or required. 
The increase or decrease stated applies to one dimension | 
only. 

Increase Decrease 
Percent Percent 

Teivie: Oars waa net ek Pins eee ee — 20 
lnlayeal Mie sccoocacucae AS aire — 20 
White Oak eas ae is eee = 20 
REdiOale tain iit teen eee oe = 20 
Beechieen.c Sackicent Gree ee ee — 20 
Bin chy aoc er ey ea eee 20 
1D rate eeu RRM NG Et IS aa ells. ¢ — None 
Red, Black and Cotton Gum ........ None — 
Dowglassiing rebar eee cna 20 — 
amaracksoteslackinatac kane 20 — 
Prot Oriitond Cadlase ,,2ccoccoccnvces 20 — 
GCHEStH Ute ei see eae Reon eee 25 — 
BaldiGypresshak- Alia ees .: 25 — 
INGER HENNE agaum aos ooonoog sabe 30 —- 
Alaska Cedar or west coast Yellow 

Gy Presson tae eee Oren te 30 — 
WihitesRine eae eee 50 -- 
White, Red, Black and Sitka Spruce 50 — 
White Cedar or Arborvite......... 80 — 

In the preparation of this list the Forest Service gave the 
greatest consideration to those properties which indicate the 
ability to hold fastenings or prevent mashings, such as hard- 
ness and compression perpendicular to the grain, although 
the other mechanical properties were also considered. 

With the usual shipbuilding woods the presence of sap- 
wood is not a factor in the strength as long as it remains 
sound, for the Forest Service tests have proved it to be as 
strong as heartwood. 

LENGTH OF LIFE 

The best guides to the probable length of life of the va- 
rious woods used in shipbuilding in this country, when in- 
corporated into the structure of a vessel, are a table prepared 
by the U.S. Forest Service along the lines of the tables that 
may be found in the Wood Ship Rules of the various classi- 
fication societies and the classification society tables. The 
figures of the Forest Service are chiefly comparative, being 
based on the assumption that the life of seasoned true white 
oak is 15 years wherever located in the vessel. Other woods 
are compared with white oak, taking their location into.. 
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Table of Comparative Life of Woods as Framing Timbers 

Naval Timbers 

Ncote—The columns headed 
F. S. are Forest Service 
figures. based upon the 
assumption of 15 years 

Top Timbers life for True White Oak. 
and First Second Third and Rail The columns headed Class. 

Amidships Futtocks Futtocks Futtocks Stanchions Soc. are the average of 
a - NK . A ~ AY ——, length of life assigned by 

Class Class. Class. Glass: Class. 3 classification societies, 
oS} ©6See, Is So SCG 1,8, Sees BOS, Swe 1S, Soe unless ctherwise noted. 

Seasoned True White, Burr and Post 
Oaks 

Seasoned other White Oaks, includes 
Cow Oak, Overcup Oak, Swamp White 
Oak, Chinguapin Oak and others...... 15 8% 8615 8 

Seasoned Red and Black Oaks, includes 
Red Oak, Yellow Oak, Pin Oak, Wil- 
low Oak, Black Jack, Spanish Oak, 
Texan Oak, Scarlet Oak, Turkey Oak, 
Water Oak, Laurel Oak and Shingle 
© ake ee cree eet A ONES as, 15 9 15 8 

Seagomedl ILS OCBlRooooccucccn00b009000C 15 12 1S WZ 
Seasoned Elm, includes Cork or Rock 

Elm, Slippery Elm and White Elm.... 12 8% ©6612 7 

Seasoned Ilaved| Maples ooooc0ccvcc0ddbocr 15 8% 15 
Seasoned Birch, includes Sweet or Black 

Birla amal Welllony IBtelN,.50c00co00006 15 8% 15 

Seasoned ber chtinnnnenncnerrtrticcineciaer 15 8244 «15 
Seasoned Black Gum and Red Gum..... 12 8 12 7 

Seasoned Chestnut 

Dense Southern Yellow Pine, includes 
Longleaf, Shortleaf, Loblolly, Cuban 
and others, when dense..............: 15 9 15 

Dense IDOCEIAS IMR. 500600000000000000000 15 9 15 
Saasomedl TByailal CyyorreSSo0bc0000000cd0006 15 11 IS ill 

Seasoned Tamarack or Hackmatack..... 15 9% 15 ~~ 10 
Nowwen7 JehiOiabodoson nebo odencodan ss ope 15 824 +15 
line TET a 3 te ad Gain Ale cialcaacre eae eres 12, 3% 2 
Bay Sla@re Sprxri@oo000000000c0000080000 oe 10 se 10 

Common Spruce, includes Red Spruce, . 
White Spruce and Sitka Spruce........ 12 5% 12 

Arborvite or White Cedar.............. 12 7 12 7 

tS ieee Ol IS al IS ail Average of 2 of the 3 
classification  soci- 
eties 

12 8 12 8 12 8 

Listed by only 1 of 
the 3 classification 
societies 

8 2, 0. 6% 0 64% Limited to Rock Elm 
by 1 of the 3 classi- 

12 3% 0 3 0 3 fication societies 

12 7 8 6% 0 6% Avge. of 2 of the 3 
classification socie- 
eties for Yellow 

12 3yY% 0 3 0 3 Birch 
8 6 0 5 0 5 Listed by only 1 of 

the 3 classification 
societies 

Listed by only 1 of 
the 3 classification 
societies 

15 i@ US 10) 15 9 

Listed by only 1 of 
the 3 classification 
societies 

IS tO IS — 1@ IS WI@ 
8 8% 8% 8 8% 
0 3% 0 5 12 5 

10 De. wie or%Z Avge. of 2 of the 3 
classification socie- 
ties 

0 54 0 2% 12 9% ‘Avge. of 2-0f the 3 
classification socie- 
ties 

8 7 8 7 12 7 Listed by only 1 of 
the 3 classification 
societies 

account. As the framing of a wood vessel cannot be readily 
renewed and as it is the part where the substitution of local 
or other easily available woods assumes the greatest im- 
portance, a table has been prepared and is here presented to 
illustrate for that part of the construction the Forest Service 
figures as compared with the average of figures given by 
three classification societies, which show their comparatively 
recent or present practice. It will be evident from this table 
how important it is to use the proper wood and why woods 
which are abundantly strong cannot be used in certain loca- 
tions. 

CAUSES OF DETERIORATION 

Having arrived at some idea of the length of efficient 
service to be expected from any species of wood in any loca- 
tion on the vessel there are five main factors governing the 
life of the material actually used—the presence of sapwood, 
seasoning, preservative, ventilation and contact with woods 

of shorter life. 
Decay is caused by fungi which dissolve the wood sub- 

stance and use it for food; and they require a great deal of 
moisture in order to begin work, even with the so-called 
“dry rot,’ which requires less after it has developed. 

Sapwood is liable to be destroyed by decay under condi- 

tions where heartwood remains sound; and if decay starts in 
the sapwood the heartwood is likely to be quickly affected 
also. For this reason the floors and framing of ceiled wood 
vessels and timbers in any location particularly favorable to 
decay should either be all heart or be thoroughly protected 
by the use of preservative. The Forest Service has made the 
following helpful recommendations regarding the use of 
sapwood : 

1. As far as possible all trimming of timber at the 
shipyard should take place on the sapwood faces 
alone. 

2. Where possible sapwood faces should be set so as 
to be always exposed to the air. 

3. As far as possible all surfaces of timbers in contact 
should be free from sapwood. 

The purpose of a preservative is to produce what organisms 
which cause decay might call denatured wood. The pre- 
servative is either a salt pickle or a creosote solution and will 
be dealt with in a separate paper. Their relative merits are 
pertinent only to the extent that these merits are dependent 
upon the nature of the wood to be used. 

About the middle of 1918 one of the classification societies 
inaugurated the procedure of calling for the salting of wood 
vessels where the framing was of oak and the use of a creo- 



706 MARINE ENGINEERING SEPTEMBER, 1921 

AND SHIPPING AGE 

sote preservative where the framing was of yellow pine or 
Douglas fir. This is probably because oak has naturally a 
higher moisture content than the other woods which renders 
it more easy to keep the oak pickled with brine, whereas 
the woods of low moisture content are more efficiently pro- 
tected by creosoting. 

Special attention to ventilation of vessels in service is par- 
ticularly necessary at the ends of the holds, the framing of 
ceiled wood vessels, and other places that are always or gen- 
erally closed in. Lack of proper ventilation leads to those 
moisture conditions that are favorable to decay and even 
seasoned timber will absorb this moisture. This applies to 
all species of wood, and explains the necessity for proper 
ventilation when a vessel is laid up. 

Trouble from contact with woods of shorter life results 
from the fact that decay in the inferior wood will start decay 
in the other wood under conditions where the better species 
might have lasted for years without such decay. Examples 
of this are premature decay from the use of mixed framing 
and from the use of short-lived knees. 

SEASONING 

The principal value of seasoning is to guard against decay 
by reducing the moisture in the wood below the amount neces- 
sary for the life of the decay producing organisms. Further- 
more green timber will not satisfactorily take a brush treat- 
ment of creosote preservative. 

A glance at the headings of the table here presented will 
show that seasoning is definitely called for for most of the 
woods but that it is not so specified for the two principal 
woods used in wood ship construction, Southern Yellow Pine 
and Douglas Fir. This is because they contain less moisture 
to start with and because the soft woods season more rapidly 
than the hardwoods; so that Yellow Pine and Douglas Fir 
will season sufficiently as far as decay is concerned in the 
time required for all processes up to closing the timbers in. 
The sapwood of these species is, however, very wet and 
where present to any considerable amount necessitates the 
seasoning of the timber. Most softwoods have much more 
moisture in the sapwood than in the heartwood while the 
moisture in the hardwoods is fairly uniform throughout. 

The following figures from Bulletin 556 of the Forest 
Service are of interest in a consideration of seasoning. The 
values are from tests of small clear pieces and are the average 
of the heartwood and sapwood for the species. They show 
the weight of water in the wood as a percentage of the oven- 
dry weight of the wood. 

Percent of Moisture in the Green Wood 

CINESHNE copoosscdo0000 122 Western White Pine.... 58 
Eastern Hemlock ......105 Bilevske GIR oo ¢occcc0une 55 
BaldmGypressmeeeeeerer 87 Wyte Cede coocsscoo0e SY 
Ritch wbin ele aaeoreraere 85 INOMVESY IBENE wooccc00n 54 
Rie dk Oak wiv-acterachacste 84 Sisk, SorwrtiG@ bs ccccccdda BS 
Reds Gtmipnaneeree nee 81 Hackmatack (Tamarack) 52 
California Eucalyptus . 79 Port Orford Cedar.. 52 
Eastern White Pine.... 74 Hive Oalsnuacrcreerce 50 
Western Hemlock ...... 71 IR@O IWIN sooccssccocc]e SW) 
ILO NON? IBMG soscoosose A) Wongleatw incase 47 
Wort OW soucooscooos 68 Cwlingin IPMN coscosccsce 47 
iellowasinchwnecerieer 68 WVlnvtie SPOTS oooccovce 46 
SMOnIGe? IBWO gocoucooe 64 White Ash (forest 
Yellows Roplarnieaee sen OF SLOW MN) western 43 
Beachy hitedaae ee aarre 62 IRGyal SYOBIGS cococcov0cd 43 
Black Bin cia eer 61 Blackwwocustuesnn . 40 
lalayeal IMEI coocconc00c 60 Western Red Cedar.... 39 
Shagbark Hickory ..... 60 Douglas Fir (coast).... 36 

Seasoning is also of value to allow of a slight srellbine 
when placed in service and thus ensure tight joints and con- 
trariwise it is of value to guard against subsequent shrinkage 
and open joints. Boards for watertight bulkheads and for 
joinerwork should invariably be kiln dried. 

Shrinkage along the grain is generally sneometdleralblle It 
is about three-fifths as much in the direction across the 
annual rings, or radially of the log as it is paralleling the 

annual rings or tangentially of the log, and therefore deck- 
ing, planking, hold ceiling, etc., should where practicable be 
set edge-grain, or with the annual rings running as nearly 
parallel as possible to the calking edges. This is partic- 
ularly important with material for watertight bulkheads. 
The volume shrinkage is a combination of the tangential and 
radial shrinkage, and figures for this for some of the woods 
are given under the head of Treenails. 

Where the pith or center of the tree is present in pieces of 
small cross section like decking, warping and twisting during 
seasoning are almost certain to take place. 

Painting the interior of a wood vessel with an oil paint 
plugs the pores of the wood and interferes with seasoning, 
though a proper preservative does not do this. Dry rot is 
almost certain to take place if the timber is green or par- 
tially dry when painted. 

In view of the foregoing and for other reasons that will be 
readily apparent the Forest Service has made the following 
recommendations bearing upon the subject of seasoning and 
decay: 

1. The timber for each ship should be cut as soon as 
possible and piled under cover in a manner that 
will allow each piece to be thoroughly ventilated 
until used. 

2. Dense hardwoods, hard to dry, 
by any approved method. 

3. Where dense hardwoods, hard to dry, are air- 
seasoned, the ends of the pieces should®be painted 
with an approved paint. 

may be kiln-dried 

. No timber should be allowed to lie in contact with 
the soil. 

. It is preferable that timber should be laid edge- 
grain. 

. Material of small cross section, like decking, should 
be cut clear of the pith. 

. All ships should be thoroughly ventilated: 
. Interior hull-painting should be omitted. CONN DQ MH f& 

HoLpING POWER FOR FASTENINGS 

The hardwoods naturally have greater holding power for 
fastenings than the softwoods, and the different species 
group themselves roughly about as listed under the head of . 
strength. Tests made with spike fastenings indicate that 
beech is somewhat superior to white oak, while red oak, 
ash and elm are about on a par in this respect somewhat 
below white oak. The Forest Service estimates from tests 
made to date that for equivalent strength the fastenings in 
dense Douglas Fir should be about 12% percent greater in 
diameter than in dense Yellow Pine or that a correspond- 
ingly greater number should be used. 

TIMBER SCHEDULE SIZES AND SURFACING 

Standard lengths for ordering timbers and much of the 
lumber are multiples of 2 feet and odd lengths are usually 
charged for as being the next even length above. This can 
be overcome with short lengths by ordering two or more as 
one stick or allowing the mill to furnish them in that way. 

All thicknesses less than 1 inch are charged for as 1 inch: 
Where the material is surfaced at the mill the gross size 

is charged for, and a proper allowance for this when not 
definitely standardized is 1% inch for each face surfaced. 
The mills will sometimes accept schedules where the allow- 
ance is only 1 inch for each face surfaced, but this will 
mean that on most of the timbers and planking they will 
have to use larger sawed sizes than they are paid for. The 
standardized allowances for surfacing of tongued and 
grooved lumber may be obtained from the sketches of the 
various designs as published by the lumber associations. 

Where unsurfaced items are furnished hewn they should 
run a full inch over the specified gross size and should be 
distinctly specified to be square edged and of uniform size 
throughout, unless cut to some special pattern or templet. 

The use of templets or sketches will often be of great assist- 
ance to the mills in filling difficult schedules and where a log 
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is not straight the full benefit of the curve can thus be 
obtained. The advantage of such sketches in connection 
with defects has been previously mentioned. 
All unnecessary surfacing should be avoided on the ground 

of the additional strength of the unsurfaced timbers and on 
the ground of economy; and for the latter reason timber 

schedules should not call for the surfacing of items whose 

surface will have to be afterwards shaped off at the ship- 
yard. Examples of items which do not require surfacing 
are the frames of ceiled wood vessels, end framing, dead- 
woods, etc. Examples of items which require shaping are 
the stem, knightheads, apron, stern post, rudder blade tim- 
bers and rails. 

(To be continued.) 

Steamship Manulani Inaugurates New Service 
Matson Navigation Company Freighter Arrives in Philadelphia With 

Cargo of Molasses, Sugar, and Pineapples Valued at $1,750,000 

FF HE recent arrival of the S. S. Manulani of the Matson 
Navigation Company in Philadelphia has directed the 
attention of eastern shipping men to this progressive 

Pacific Coast Company. Starting in 1882, when Captain 
William Matson entered the Hawaiian trade with the 185- 
ton sailing ship, Emma Claudina, this company has grown 
until now, aside from its smaller coastwise vessels, it op- 
erates eleven large steamers with a total tonnage of approx- 
imately 150,000, which trade between San Francisco and 
the Hawaiian Islands and are now beginning to serve eastern 

_ ports through the Panama Canal. 
The peculiar history and conditions of the Hawaiian 

Islands are one cause of the success of this company. Cast 
up from the bottom of the sea less than 800 years ago, this 
newest inhabited land produces but two crops, sugar cane 
and pineapple; but it produces these in great abundance. 
In 1920 the sugar crop amounted to 600,000 tons, while the 
pineapple crop aggregated 200,000 tons, a supply for the 
entire Pacific Coast. 

In return, every article used by the 256,000 inhabitants of 
the islands, from lumber and fuel to automobiles and cloth- 
ing, must be imported. And this carrying trade is handled 
almost exclusively by the Matson Navigation Company. 
The interchange of such commodities offers these vessels a 
great advantage; namely, a full cargo waiting at each end 
of a trip permitting a return voyage just as soon as one 
cargo can be unloaded and another taken on. 

With so much freight to handle these vessels must rum 
on a schedule as close as that of an express train. A full 
crew of stevedores waits on the dock for a ship to arrive, 
with warehouses and freight cars ready to receive the in- 
coming cargo; and the new cargo is piled ready to load, as 
every hour’s delay means a loss of several hundred dollars. 

With such operation only the most efficient and reliable 
machinery must be used. In 1915 the Matson Company gave 
the Westinghouse Electric & Manufacturing Company the 
contract for the propelling equipment for their new passenger 
and freight steamer Maui. ‘This vessel, the largest in the 
Pacific trade, made a number of runs before being com- 
mandeered by the Navy for war transport service. In the 
latter she operated under gruelling conditions for the period 
of the war and then-resumed her trans-Pacific run. 

In all this her performance was so satisfactory that when 
the Matson Company, released from wartime restrictions, 
embarked on its new policy of expansion and let the con- 
tract for two of the finest and most modern freighters in the 
world, Westinghouse geared turbines were specified as the 
propelling equipment. 

These vessels, the Manulant (Bird of Paradise) and 
Manuka (Bird of the Sea), which were built by the Moore 
Shipbuilding Company, Oakland, Cal., are 497 feet long. 
Each has a deadweight cargo capacity of 14,000 long tons, 
equivalent to the freight carried by 34 trains of 30 cars 
each. 

New Matson Freighter Manulani on Her Trial Trip 
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Several unusual and interesting features are embodied in 
their construction. The engine room is located aft leaving 
the whole space forward clear for cargo. The hatches are 
unusually large and numerous which greatly facilitates car- 
go handling. 

The double bottoms of the vessels form tanks in which 
fuel oil for the islands is carried on the outbound voyage. » 

Boiler Room 

This is discharged at the islands, the tanks are rapidly 
cleaned by high pressure steam jets and are then refilled 
with molasses for the return voyage. The masts are hollow 
and extend down into these tanks, so that they act as relief 
pipes for the contents of the tanks, if expansion occurs or 
gas is given off. 

On the return voyage, besides molasses, the vessels carry 
sugar and pineapples, the total value of one such cargo being 

palpaibmpiledp led 

Engine Room 

about $1,750,000. Special refrigerating and ventilating sys- 
tems have been provided to preserve meats and fish, to keep 
the tropical fruit from sweating and to keep the sugar dry. 

On her maiden voyage, the Manulani broke all Pacific 
records for freighters when she made the voyage in 6 days, 
12 hours and 22 minutes, at an average speed of 1314 knots. 
Her designed full load speed is 12% knots. 

The machinery which drives each of these vessels consists 
of one set of Westinghouse 5,000-shaft horsepower divided 
flow turbines, which drive the propeller through a double 

reduction, floating frame gear. Each step of the reduction 
is In a separate case, the first reducing the turbine speed of 
3,600 revolutions per minute to 460 revolutions per minute; 
and the second, the latter speed to 90 revolutions per minute. 

A special feature of the turbines is the impeller type gov- 
ernor which automatically keeps the propeller from racing 
when the vessel is light or the screw comes out of water. It 
operates by means of oil under pressure, the pressure being 
maintained by a small, centrifugal pump mounted on the 
turbine shaft. As this pressure varies directly with the 
turbine speed, a very sensitive and reliable governor is ob- 
tained. : 

In addition to the propelling equipment, the Westinghouse 
Company also furnished the condensate pumps, ejectors, and 
the design for the condensers, which had to be specially 
adapted for using circulating water of high temperatures. 

The average consumption of fuel per shaft horsepower 
hour on the Manulani’s first round trip was less than a 
pound of oil, which is an excellent record for this class of 
vessel. 

Rotary Geared Pump for Cooling 
Marine Engines 

NEW line of rotary geared pumps with self-lubricat- 
ing packing glands for marine service has been de- 
signed by the Arrow Pump Company, Detroit, Mich. 

This type of gland construction is intended to reduce leak- 
age and eliminate the possibility of scored shafts and worn 
bearings due to faulty lubrication. 

The packing is located between the water being pumped 
and the bearings so that neither water nor foreign matter of 

Arrow Geared Rotary Pump 

any kind can enter the bearings. A film of oil is at all times 
maintained on the bearings, so that the shaft as well as the 
bearings are properly lubricated at all times. The glands 
are arranged in combination with an adjustment nut and an 
oil reservoir, to permit the use of a ring oiling device. In 
this way a constant supply of oil is fed to the glands, making 
it practical to use them as bearings. 

The pump illustrated is arranged for a direct engine drive 
through gears, but pumps of similar construction can be 
fitted for belt and motor drive. 

F. G. Friezer, formerly in charge of the export and im- 
port movements of freight for the Canadian-Pacific Railroad 
in New York, has been appointed as assistant to W. J. Love, 
manager of the traffic department of the Shipping Board. 
Mr. Friezer will have charge of all inland competitive rate 
matters. 



Questions and Answers for Marine Engineers 
Inquiries of General Interest Regarding Marine Engineer- 

ing and Shipbuilding Will Be Answered in This Department 

Conducted by James L. Bates 

This department is maintained for the service of practical 
marine engineers, draftsmen and shipbuilders. All inquiries 
should bear the name and address of the writer. Anonymous 
communications will not be considered. The identity of the 
writer, however, will not be disclosed unless the editor 1s 

given permission to do so. 

Siresses in Stack Guys 
Q. (1132).—In the case of a stack supported by six guys located as 

shown in the illustration I desire to find the stress in each of the guys in 
I usually order that the guys and fittings may be made sufficiently strong. 

consider the stress in the thwartship guys equal to the sum of the stresses 
_ caused by (1) ship heeled to 30 degrees (static), (2) effect of wind pressure 
of 60-knot velocity on stack, (3) dynamic force due to rolling. In the 
second condition I have used the formula given in “Strength of Ships” by 
A. J. Murray, page 361, and applied on page 364. In the third condition 
I have also followed Mr. Murray’s formula as used on page 364, only I am 
rather dubious as to the real value of the result obtained for the period of 
roll and the position of the center of oscillation must be assumed. I have 
nothing definite to base my assumptions on as the ship is not yet built. 
Having got this far I am at a loss how to distribute this thwartship stress 
among the four guys, namely, 1, 2, 3 and 4 (see sketch.) J would be very 
pleased to know your method of handling this problem. The fore-and-aft 
stress I usually treat in the same way as the thwartship stress. What is 
particularly puzzling to me is how to distribute a resultant stress among 
more than two guys. 

A. (1132)—A rigid solution of this problem, involving, 
as it does, the determination of the intensities of the stresses 
in four independent members, is not possible. A very clear 
and complete discussion of the resolution of concurrent and 
non-concurrent parallel and non-parallel coplanar forces and 
the number of unknowns that are determinate by both the 
algebraic and the graphic method is found on pages 15-40 of 
“Modern Framed Structures,” Part I, by Johnson, Bryan 
and Turneaure (John Wiley and Sons, Inc.). The problem 
may be solved approximately, however, under certain justifi- 
able assumptions and the stress in each of the several guys 
determined with an accuracy probably equalling that which 
obtains in the calculated total of the forces acting on the 
stack. 

Consider, first, only the transverse forces acting on the 
stack, viz., the static weight of the stack when the vessel is 
heeled, the wind pressure and the dynamic effect due to 
angular acceleration when rolling. Assume that the resultant 
of these forces acting in a transverse direction perpendicularly 
to the stack has been determined and that its point of ap- 
plication is at the intersection of the transverse and fore and 
aft axis of the stack. Denote this resultant by F. For fa- 
cility of discussion, we will deal at present with only the 
components of the guy stresses normal to the stack, or, in 
other words, we assume that the lines of action of the guys lie 
in a plane perpendicular to the stack. If now F, the trans- 
verse resultant force, is not contained in the assumed plane 
of the guys, it should be reduced to that plane by taking mo- 
ments about any properly selected point, as the base of the 
stack for example. 

Now, since every force may be resolved into two component 
forces, we will assume F divided into two parts, one of which 
bisects, approximately, the angle between guys 1 and 2 which 
we denote by F',; the other component of F denoted by F,, 
bisecting, similarly, the angle between guys 3 and 4. Fy, 
and F, are assumed to be concurrent forces with F. The 
direction of Ff, and F, having been determined, their intensi- 
ties may readily be found by a single resolution. It will be 
seen at once that whether the forces acting through F, and 
guys 1 and 2 are concurrent or non-concurrent, no serious 

error will result from regarding them concurrent and the 
stresses in guys 1 and 2 are evidently the components of F,. 
Similarly, the stresses in guys 3 and 4 are components of F,. 

Since we have assumed the guys acting in a plane normal 
to the stack, the intensities thus found are only components 
of their true intensities. These latter are readily found when 
we remember that the other components are parallel to the 
stack and perpendicular to the component stresses found 
from Ff, and F,. 

It is observed that the angle in the plan view between 
guys 1 and 2 is more acute than between 3 and 4 and also 

Weight of Stack=10,000 Pounds 
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that the angles made with the stack vary widely for the 
different guys. This will give quite different intensities in 
the guy stresses. If it is desired that the guys should all be 
made one size, a reasonably high factor of safety should be 
allowed in order to care for errors in assumptions made and 
for unequally stressed members as will be later shown to be 
unavoidable. 

It is to be observed that if the directions of the assumed 
components of Ff (F, and F,) do not make equal angles with 
the fore and aft axis of the stack, their fore and aft compo- 
nents will be unequal and an unbalanced force will exist 
which tends to urge the stack in either a forward or an after 
direction. Effort should be made to reduce this to a mini- 
mum by a proper choice of points of attachment and levels 
of the guys. 
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In order to eliminate unbalanced forces which prevent 
equilibrium both of translation and rotation, the several pairs 
of guys should have a common point of attachment to the 
stack, and the components of F (Ff, and F,) should be as- 
sumed symmetrically located with reference to the center of 
the stack. Further, if it is desired that stresses induced in 
the guys should be equal under the action of the transverse 
forces, then the guys must also make equal angles with the 
stack and the angles between guys 1 and 2 and 3 and 4 be 
bisected by F, and F, respectively. 

You are entirely correct in treating the fore and aft forces 
similarly to the transverse forces. While the fore and aft 
are very much less than the transverse forces, it must be 

borne in mind that they may act simultaneously, thereby 
augmenting the guy stresses very appreciably. 

Assuming the resultant of the fore and aft forces as having 
been determined and denoting the sum by f, we now impose 
for it the same conditions as to the point of application and 
plane of action as for Ff; the assumption as to the guys re- 
maining the same as for transverse forces. ‘The force f is 
then resolved into two equal components, one of which is co- 
incident in direction with F, or F,. ‘The remaining opera- 
tions are performed in the same order and manner as pre- 
viously described. ‘Time and labor may be saved by com- 
pounding the assumed components of F and f before making 
further resolutions. 

It will be seen that under the combined action of transverse 
and fore and aft forces, the stresses in guys 1 and 2 differ 
from those in 2 and 3, on the same side of the stack alter- 
nating in intensity with the pitch of the vessel while the 
stresses in corresponding members on opposite sides of the 
stack are unequally stressed, the stresses on the one side 

being induced by fore and aft forces only. Under these 
conditions by no possible arrangement of the guys can equal 
and constant forces be maintained in several guys. 

In the calculation of the force due to angular acceleration, 
the center of oscillation may be assumed at the waterline 
without serious error in results. 

Relative to the value of the period of roll to be expected, 
reference is suggested to pages 162 and 163, “Shipbuilding 
Cyclopedia,” published by the Simmons-Boardman Publish- 
ing Company, New York City. In case the data therein 
tabulated do not apply to the type or size of ship you have in 
hand, a fair approximation to the time for a single oscilla- 
tion may be obtained by the use of the formula 

ke T= 554y 
in which 7 is the time in seconds for a single oscillation, 

GM is the metacentric height in feet and K is the radius of 
gyration in feet about a longitudinal axis through the center 
of gravity of the ship. ‘The complete period will then be 
2T. You probably have calculated the value of the meta- 
centric height. K may be taken as from 2% to 3% of the beam 
of the vessel. 

Yacht Design—Underwater Characteristics 
Q. (1136).—What principal underwater form characteristics would you 

suggest for a proposed steam yacht intended to have a maximum sustained 
speed of 17 knots and a trial displacement of 750 tons? The length is lim- 
ited to 200 feet over all. No limitations other than those imposed by 
good design are placed on draft and beam. 

A. (1136).—In the statement of your question, no refer- 
ence has been made either to cruising conditions or to the 
vertical location of the center of gravity of the yacht. ‘The 
former might affect the selection of the underbody coeffi- 
cients and the latter the relationship between inertia of load 
water plain, draft, etc. 

In all seagoing vessels it is desirable to secure as easy a 
motion in a seaway as practicable. A low value of meta- 
centric height is conducive to this end. Making a slight 
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allowance for loss during the development of the design and 
building, assume 2.25 feet as the design value of the meta- 
centric height. Let the draft then be assumed as 8 feet to 9 
feet and the height of center of gravity above the bottom of 
the flat plate keel 12 feet. The height of metacenter should 
then be 14.25 feet. 

If it be assumed that we are to have a cruiser type of stern 
and straight stem in order to secure the advantage from the 
driving standpoint of the maximum length of waterline, our 
prismatic or longitudinal coefficient and area of midship 
section may vary as follows: 

Prismatic Area of 
Coefficient Midship Section 
, 54 242.6 

55 238.2 
56 234.6 
oo 239.0 
08 226.0 
59 222.0 

If it is decided to design primarily for the maximum speed, 
17 knots, a prismatic coefficient of 0.58 or 0.59 would be 
suitable. If it is desired to cruise much of the time at speeds 
of 12 to 14 knots or less, 0.54 or 0.55 would be better. The 
reason for this is that the lower value of the coefficient gives 
easier driving at these latter speeds but for a speed approach- 
ing 17 knots the power curve would be rising rapidly and at 
17 would probably be considerably higher than if the higher 
values of the coefficient were used. 

Let us assume that a value for the prismatic coefficient of 
0.58 is decided on. Then the area of midship section will be 
226 square feet. We then have for a reasonable form of 
waterline and a height of metacenter of 14.25 feet the fol- 
lowing taken from the Basic Design Section of the “Ship- 
building Cyclopedia”: 

Midship Area 
Draft Beam Section Coefficient Midship Section 

8 30.2 86 208 
8.5 30.6 .86 224 
9.0 31. 86 240, 
WES) 30.5 90, 203 
8.0 31.0 90 22D, 
8.5 31.5 90 241 

We may then use either of the following combinations: 

Draft, 8.5 feet; beam, 30.6 feet; midship section coefficient, 0.86 
or Draft 8.0 feet; beam, 31 feet; midship section coefficient, 0.90. 

These solutions are strictly accurate when the load water- 
line functions are read from pages 179 and 180 of the ‘“‘Ship- 
building Cyclopedia” corresponding to the value of the pris- 
matic or longitudinal coefficient selected. 

The assumptions made result in a boat having a large 
beam to draft ratio. If the design of the ship could be 
such as to reduce the height of center of gravity to 11 feet 
and a metacentric height of 2 feet were assumed, we could 
use the following: 

Draft, 9 feet; beam, 29 feet; midship section coefficient, 0.86 

This would probably result in a more satisfactory vessel. 

CorRECTION.—In answer to Q. (1125), published on 
page 562 of the July issue, reference was made to “General 
Instructions for Painting and Cementing Vessels for the 
United States Navy.” We are informed that the Bureau of 
Construction and Repair is no longer in a position to supply 
these pamphlets. 

CorrEcTION.—The article on “Diesel Electric Propul- 
sion,” published on page 631 of the August issue of MARINE 
ENGINEERING, was written by Mr. Walter E. Thau, engineer 
of the Westinghouse Electric & Manufacturing Company, 
and not by Mr. G. B. Bassett, as stated. Mr. Thau and his 
company have taken a leading part in the development of 
the Diesel electric system and we regret that proper credit 
was not given for this excellent article. 
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PERSONAL MENTION 

JosepH W. Powe Lt, until recently vice-president of the 
Bethlehem Shipbuilding Corporation, Ltd., was recently of- 
fered by Chairman Lasker the senior vice-presidency and 
general managership of the Emergency Fleet Corporation at 
a large salary. Mr. Powell could not see his way clear to 
accept this position, but has been prevailed on by the chair- 
man and the Shipping Board to undertake the organization 
fer the Emergency Fleet Corporation of the financial, ac- 
counting and sales departments, including the sale of ships, 
shipyards, etc., and the organization of the general offices 
of the corporation. Mr. Powell, who has refused to accept 
any salary for this service, is undertaking this work as a pub- 
lic service and will join the organization about September 1. 
Mr. Powell is forty-four years old, a Naval Academy grad- 
uate, and was a member of the Construction Corps of the 
Navy from which he resigned in 1906 to accept a position 
with the Wm. Cramp & Sons Ship & Engine Building Com- 
pany. In 1914, he became president of the Fore River Ship- 
building Corporation, and in 1917 was put in charge of the 
five shipbuilding properties belonging to the Bethlehem inter- 
ests. He organized and operated these properties throughout 
the war, and until his retirement early this year. The Bethle- 
hem shipyards, under Mr. Powell’s leadership, employed at 
one time seventy thousand men and produced, when at their 
maximum, vessels at the rate of one ten-thousand ton. ship 
every other day for a period of one year. 

Epwarp B. GERMAIN, formerly general manager of the 
Harlan plant (Wilmington, Del.) of the Bethlehem Ship- 

building Corporaticn, Ltd., has been appointed manager of 
sales of this corporation 
with offices at 111 Broad- 
way, New York. Mr. Ger- 
main was graduated from 
the Massachusetts Insti- 
tute of Technology in 
1913. Until the fall of 
1917 he was connected 
with the Aberthaw Con- 
struction Company, Bos- 
ton, Mass., first as con- 
tracting engineer and later 
as manager. In 1917 he 
became connected with the 
Bethlehem Shipbuilding 
Corporation, Ltd., serving 
as general manager of the 
Moore plant, Elizabeth, 

N. J., the Naval Turbine 
plant, Buffalo, N. Y., and 
the Naval Boiler plant, 

Providence, R. I. Immediately after the war he was trans- 
ferred to Wilmington, Del., and served as general manager 
of the Harlan plant until July, 1921, when the Bethlehem 
Shipbuilding Corporation, Ltd., decided to concentrate its 
commercial offices in New York, at which time he was placed 
in charge of this office with the title of manager of sales. 

E. B. Germain 

Wu11am H. Co.itns, formerly assistant superintendent 
of hull construction at the Harlan plant (Wilmington, Del.) 
of the Bethlehem Shipbuilding Corporation, Ltd., has been 
appointed superintendent of hull construction at this plant. 

WitiiAM A. Quapbe, formerly general foreman of the ma- 
chine shops at the Harlan plant (Wilmington, Del.) of the 
Bethlehem Shipbuilding Corporation, Ltd., has been ap- 
pointed superintendent of machinery at this plant. 

J. Harry Mutt, president and general manager of the 
William Cramp & Sons Ship & Engine Building Company, 
Philadelphia, Pa., has been elected treasurer of the Atlantic 
Coast Shipbuilders Association, vice Sidney Henry, resigned. 

RaLpH SOLLit, a vice-president and director of the Mun- 
sey Trust Company, Washington, D. C., has been appointed 
assistant to Albert D. Lasker, chairman of the Shipping 
Board, to succeed John G. O’Laughlin, who has resigned to 
become vice-president of an exporting company in New 
York. 

Hon. CHartes C. McCworp, chairman, Interstate Com- 
merce Commission, Washington, D. C., has been selected 
chairman of the joint committee composed of three members 

of the Interstate Commerce 
Commission and the Unit- 
ed States Shipping Board, 
which has been appointed 
for the purpose of provid- 
ing a liaison between the 
two governmental bodies 
and considering overlap- 
ping duties of the board 
and the commission due to 
amendments to the Inter- 
state Commerce Commis- 
sion Act and the passage 
of the Merchant Marine 
Act. Mr. McChord is a 
lawyer from Kentucky. 
He was born in that 
state in 1859 and edu- 
cated at Center College, 
Danville, Ky. Until 1911 
he practised law at Louis- 

ville, Ky., as a member of the firm of McChord, Hines & 
Norman. On December 31, 1910, he was appointed a mem- 
ber of the Interstate Commerce Commission, of which he 
was elected chairman in March, 1915, and re-appointed 
on December 16, 1915. In the early ‘part of his career he 
was prosecuting attorney for Washington County, Ky. At 
two different periods, from 1892 to 1895 and 1899 to 1907, 

he was chairman of the Kentucky Railroad Commission. 
From 1895 to 1899 he was a member of the Kentucky Senate 
and was the author of the McChord Railway Rate Bill en- 
acted by the Kentucky Legislature. In numerous railway 
rate cases he has served as special counsel for the state of 
Kentucky. During the war he was a member of the Railway 
Wage Commission and arbitrator of the War Labor Board. 

Hon. C. C. McChord 

GrorcE H. WELLS, president of the Wells Steamship ‘Cor- 
poration, New York, ‘and formerly connected with the freight 
department of the International Mercantile Marine, has been 
appointed to the staff of W. J. Love in the traffic department 
of the United States Shipping Board, Emergency Fleet 
Corporation. 

Harry A. Ruck-KreneE has been appointed chief engi- 
neer surveyor to Lloyd’s Register as from October 1, 1921, 
in succession to Dr. J. T. Milton, who is then retiring. Mr. 
Ruck-Keene was born on November 18, 1865, and educated 
at the Cheltenham College, England. He served his ap- 
prenticeship as an engineer at Sir W. Armstrong Mitchell & 
Company, Ltd., Elswick Works, Newcastle-on-Tyne, and 
R. & W. Hawthorne Leslie & Company, Ltd., St. Peters 
Works, Newcastle-on-Tyne, and remained with this latter 
firm until October, 1890, when he was appointed temporary 
ship and engineer surveyor to Lloyd’s Register of Shipping. 
In June, 1892, he was appointed to Lloyd’s permanent staff 
and since July, 1909, has been assistant to Dr. J. T. Milton. 
Mr. Ruck-Keene is chairman of council of the Institute 
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of Marine Engineers, a member of the Institution of Civil 
Engineers, Institution of Naval Architects, Iron and Steel 
Institute and the North East Coast Institution of Engineers 
and Shipbuilders. 

D. EARLE BRUNDAGE, of Chicago, has been appointed ad- 
vertising director of the United States Shipping Board to 
succeed Herman Laue. 

R. S. James, formerly with the Admiral Line and other 
steamship companies, has been placed in charge of the newly 
established Seattle agency of the Luckenbach Line. 

A. G. Laurent, formerly connected with the Pacific Mail 
Steamship Company, has been appointed manager of the 
Pan-American Line with headquarters at San Francisco, Cal. 

W. B. KrENE, formerly acting director of the division of 
operations of the United States Shipping Board, has been ap- 
pointed chief assistant to William J. Love, manager of the 
traffic department for the Shipping Board. 

S. NAKASE, assistant manager of the New York office of 
the Nipon Yusen Kaisha, has been assigned to the company’s 
head office and will be succeeded in New York by Kenkichi 
Sawai, who is authorized to sign documents for the company 
at the New York office. 

CiirForD D. Ma.iory has been elected vice-president of 
the United States Steamship Operators Association to succeed 
J. Barstow Smull, whose appointment as one of the three 
vice-presidents in charge of the operation of the Shipping 
Board fleet was announced in our last issue. 

A. F. Mack has been appointed district manager of the 
United States Shipping Board, with headquarters at New 
York. For the present, Mr. Mack will have under his control 
Shipping Board operations at New York, Boston and Phila- 
delphia. Practically seventy-five percent of American ship- 
ping centers in the district placed under his control. Mr. 
Mack is ah experienced and able shipping man and will 
bring te the work assigned to him a wealth of knowledge that 
will be of the greatest value in the solution of the numerous 
problems which will arise in the office of the district man- 
ager. Mr. Mack was born in Cleveland, O., in 1863. For 
eighteen years he was with the Baltimore and Ohio and 
Santa Fe railroads, and in 1898 he entered the employ of the 
American Steel & Wire Company, serving with that company 
as freight agent in charge of all their traffic operation in the 
Cleveland District. He later became assistant general freight 
agent of that company and was assigned to New York where 
he had charge of its domestic and especially its export traffic, 
which under his direction assumed large proportion. Even- 
tually this company affiliated itself with the United States 
Steel Corporation and one of the guiding policies of the 
latter corporation was the consistent exploitation of foreign 
fields along definite lines, for which purpose the United 
States Steel Products Export Company was organized in 
1903. James A. Farrell, the head of that company, placed 
Mr. Mack in charge of the traffic and steamship departments 
of the Products Company. In 1916, Mr. Mack was offered 
and accepted the presidency of the Federal Shipping Com- 
pany which was engaged in shipping operations with France. 
The Federal Company was later renamed and is now known 
as the Cosmopolitan Shipping Company. The operations 
of the Cosmopolitan Company cover not only France but Hol- 
land and the United Kingdom. ‘The Cosmopolitan Company 
has operated as high as 28 ships and is now operating 20, 
and it is rated as one of the most profitable of the Shipping 
Board operators. As the United States Steel Products Com- 
pany owned and operated as high as 25 steamers, Mr. Mack 
has had eighteen years’ experience in the handling of ships 
from every angle, that of the owner, that of the charterer, and 

also that of an operator for the United States Shipping Board. 

NEW BOOKS 

Marine Rules 
RECOMMENDED: PRACTICE FOR ELECTRICAL INSTALLATIONS ON 

SHIPBOARD. Size, 6 by 9 inches. Pages, 89. Indexed and 
tabulated. New York, 1920: The American Institute of 
Electrical Engineers. 

These rules are written to serve as a guide for the equip- 
ment of merchant ships with electrical apparatus for light- 
ing, signalling, communication and power. ‘They do not 
cover the main propulsion machinery. ‘They indicate what 
is considered good engineering practice with reference to the 
safety of the personnel and of the ship itself as well as the 
reliability and durability of the apparatus. 

As the distribution of electric energy for the auxiliaries on 
shipboard in present practice is usually made by direct cur- 
rent, the main body of the rules relates to direct current in- 
stallation; but, in addition to this, information is also given 
concerning recommended practice for alternating current 
installation. 

LETTERS TO THE EDITOR 

Are You a Marine Engineer, Edison 

Standard? 
The one hundred questions given by “Old Scotch” on 

pages 588 and 589 in the August issue of MARINE ENGI- 
NEERING are certainly a very good test and should arouse the 
interest of all who see them. ‘Those who cannot answer all 
the questions should at least make an effort to secure the 
information about those they cannot answer and so add to 
their store of knowledge. It should set a fellow thinking and 
cause him to take an inventory of himself and see how he 
“measures up” with what may be considered standard. Per- 
sonally, I hope to see a number of letters published giving 
the answers, so that I may learn something that I do not 
know at present. 

CHARLES J. MASON. 
Brooklyn, N. Y. 

[Eprror’s Note: Complete answers to the one hundred 
questions mentioned above will be published in the October 
issue of MARINE ENGINEERING. | 

Appreciates Data Sheets 
I wish to thank you for the ship data I have secured from 

you. At the same time I want to take the opportunity of ex- 
pressing to you my appreciation for the form of presentation 
of data, pertaining to different types of vessels, such as that 
on the American passenger liner George Washington, on 
page 508 of the July issue. 

I find this form is very complete with reference to marine 
equipment in terms of general information, propelling ma- 
chinery, deck machinery, handling equipment and auxiliary 
machinery. 

Not being a marine engineer I was somewhat at a loss to 
know just what this detailed data consisted of, and, as stated, 
such a complete form made it possible to make a complete 
list of the equipment for which it was my duty to make 
specific recommendations of lubricants, based on the analysis 
of the mechanical factors and the influence of operating 
conditions. 

I agree with you that a complete list of information based 
on this form for all types of boats, would be invaluable 
primarily, due to its completeness. 
Vacuum Oil Company. R. P. Tostn, Chief, 
New York. Technical Department. 



Shipping and Ship Operation News 
Changes in Steamship Routes — Passenger and Freight 
Activities—Launchings and Other Notes of General Interest 

Pacific Coast Shipping Shows 
Decided Betterment, With Return 

Full Cargoes on the Increase 
Reports from Western Steamship Operators Indicate Institution 

of New and Additional Freight and Passenger Routes 

with Growing Demand for Cargo Space— 

Steel, Lumber 

Pronounced activity in West Coast ship- 
ping circles and the movement of large 
and increasing cargoes by water are re- 

ported from Pacific ports, according to 
latest information received by Marine En- 
GINEERING from Seattle, Wash. The insti- 
tution of additional passenger and freight 
routes and the bringing to the fore of full 
cargoes are features of a noticeable im- 

provement in trans-Pacific shipping condi- 
tions. 

Assignment of the Shipping Board steam- 
ship West Nilus, formerly in the Seattle- 
Hawaiian trade of the Matson Navigation 

Company,,to the Pacific Steamship Com- 
pany for the trans-Pacific trade is an- 
nounced. With the addition of the West 
Nilus to the Oriental trade route the Pacific 
Steamship Company will have six freighters 
in that service from Seattle. Full cargoes 
ate again coming to the front in the Gen- 
eral Steamship Corporation’s service to the 
west coast of South America. The steam- 
ship Derblay, which recently discharged 
3,500 tons of West Coast ore at the Ta- 
coma smelter, was scheduled to load to 
capacity in Puget Sound and the Columbia 
River for her next voyage to South Ameri- 
ca. The shipment will include lumber, 
flour, wheat and other northwest products, 
and the steamship Jeptha, which brought 
4,000 tons of ore for the same smelter, was 
booked full with northwest products for 
her next voyage to South America. 

The steamship Cordova, of the Alaska 
Steamship Company, instituted on August 

_ Ist a new Seattle-Astoria-Hawaii passenger 
and freight service of that line with a full 
passenger list and heavy shipments of 
freight. It is understood as business de- 
velops the company will add other carriers 
to the new service which touches Honolulu 

and Hilo. 
Improvement in trans-Pacific shipping 

conditions with full cargoes each way is 
again in evidence. The steamship West 
Jester, one of the Shipping Board carriers 
operated by Frank Waterhouse & Company, 
sailed August Ist from Seattle, with a ca- 
pacity cargo of lumber, canned salmon, 
steel and general freight. The West Ivan 
arrived at Vancouver and Seattle, August 
4, with a capacity cargo of hemp and gen- 
eral freight from the Orient. She was 

and Ore Moving 

booked to capacity for her next trip to 
the Orient, her shipments including lum- 

ber, hides, steel and general freight. The 
West Jappa was due to arrive at Seattle 
and Vancouver from the Orient late in 
August with a full cargo and she is already 

booked almost full for the return in Sep- 

tember. 

Pointing to the immediate improvement 
in the lumber trade between Seattle and 
California ports, W. R. Grace & Company 
are said to be returning their steam 
schooners to this trade in the very near 
future. It is stated that there is a lum- 
ber shortage of 50,000,000 feet about San 
Francisco and of 25,000,000 feet about Los 
Angeles which must be delivered in addition 
to the regular demand within the next few 

weeks. 
Two Java-Pacific steamships, the Thiken- 

bang and the Simaloer, are expected to ar- 

rive at Seattle in September to load for 
Japan, China and the Dutch East Indies. 
The Java-Pacific Line is represented by 

the General Steamship Corporation. 
With the placing of two steamers, the 

Lurline and the Manukai, of the Matson 
Navigation Company, on the triangular run 
which puts Puget Sound in direct connection 

with the Hawaiian Islands, Seattle now has 
direct combination freight and passenger 
service to Honolulu and the Islands. The 
two ships took out 15,000 tons of cargo 

weight and measurement. 
The demand for lumber in Japan is ex- 

pected soon to show a marked increase as 

a result of a big building boom in nearly 

all sections of the empire. It is learned 
that heretofore native lumber has been used 
exclusively in all but the finest houses, 
but with the reduced freight rates and 
lower operating costs of mills during the 
past two weeks, orders for 6,000,000 feet 
of 4 inch squares have been placed with 
the Northwest mills. 

The motorship Ozmo, of the Northern 
Commercial Company, arrived at Seattle 
recently with a shipment of gold ore from 

the mines of the Alaska Treble Gold Mining 
Company in the Kuskokwim River district. 
On her departure from Seattle for Bethel, 
the ship had a full cargo of miscellaneous 
shipments and mining supplies. 

Official announcement is made that the 
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French Line, or Compagnie Generale 
Transatlantique, has completed plans for 
the opening of service between the Pacific 

Coast and North and South America. 

NEW STEAMER 

Colonial Government Places Con- 

tract for Combination Boat 

A contract for the construction of a 
new combination tug, tender and dispatch 

boat for the Colonial Government of the 
Bahama Islands has been placed with the 
Vineyard Shipbuilding Company, of Miul- 

ford, Del. The boat is to be 120 feet over 

all length, 28 feet molded beam, 10 feet 

depth of hold, of wood construction and 

equipped with a 500 indicated horsepower 
fore and aft compound condensing engine 
with one Scotch boiler. 

The vessel will be thoroughly equipped 
including mast, boom, and winch, an upper 
deck for day passengers, a few staterooms, 

and will be electrically lighted. The boat 
is expected to be completed in about six 
months, the’ work being under the super- 
vision of the firm of Kindlund & Drake, 
consulting engineers and naval architects, 

17 Battery Place, New York City. 

WILL MAINTAIN SAILINGS 

Receivers for U. S. Mail Lines to 

Operate on Schedule 
Herbert Noble and Emmet J. McCormick, 

receivers for the United States Mail Steam- 
ship Company, have announced their inten- 
tion of maintaining all sailings according to 

schedule. They even hope to improve the 
service and have declared that they desire 

to co-operate fully with the United States 
Shipping Board, and in return expect to 
receive co-operation from it. It is under- 
stood, however, that the Shipping Board 
still adheres to its original position and de- 
sires that the ships be returned. 

It is reported that the first impression of 
the receivers is that the company can work 
out its own salvation. It is stated that 
while the company has real assets, they are 

not as large as they should be, but that 
Postmaster General Hays had advised the 
receivers that the Post Office Department 
would immediately pay the company a sum 
amounting to between $250,000 and $300,- 
000 due for carrying the mails. 

The Pocahontas, which is held at Naples 
under a libel for 1,000,000 lires, is to be 
released through arrangements made by in- 
surance companies, but the George Wash- 

ington is in danger of being libeled at South- 
ampton for damages resulting from a col- 

lision which occurred during the war when 

that vessel was being operated by the Gov- 

ernment. 



Steamship Interests 
The Coastwise Transportation Company, 

of Boston, Mass., has been absorbed by the 
American-Hawatian Steamship Company. 

Under the merger the shareholders in the 
Coastwise Company were offered their 
choice between a cash consideration based 
on each share of their holdings, or shares 
in the American-Hawaiian Steamship: Com- 
pany, which now controls a fleet of twenty- 

eight vessels. 

A new line of steamships to be known 

as the Latin-America Line, between North 

Pacific ports and the west coast of South 
America with regularly scheduled calls at 
Mexican Facific ports, will be established 
with the first sailing on September 25, 1921, 
according to an announcement made by H. 

H. Hammer, president of the Universal 
Shipping & Trading Company, Seattle, 
Wash., northwest agents for the new serv- 
ice. The ships of the company comprise 
the steamships Sinaloa, Baja California, 
Romulus, Remus and Regulus. The service 
will be started with the coming of the Baja 
Califorma. According to an agreement 
reached the Universal Company will be 
agents for the new service on the Columbia 

River and as far north as British Columbia, 
including Vancouver and Victoria as well 

as Puget Sound and Grays Harbor. 
Announcement is made by the United 

American Lines, Inc., 39 Broadway, New 
York, of the establishment of a fortnightly 

service by the American Hawaiian, Steam- 
ship Company from Philadelphia to Los 
Angeles Harbor, Seattle, Tacoma and 

Portland, commencing with the steamship 
Floridian, September 10; also an increase 
in their service from New York to United 
States Pacific Coast ports to weekly sail- 
ings commencing with the steamship Avi- 
gzonian, August 24; establishment of a fort- 
nightly service by the American Hawaiian 
Steamship Company from United States Pa- 
cific Coast ports to the principal United 
Kingdom and continental ports, commencing 
with the steamship Alaskan, first half of 

October loading. 
P. Kleppe & Company, Inc., 11 Moore 

street, New York, announce the inaugura- 
tion of the Kleppe Line’s new service from 
Gulf ports to Brazil and the River Plate. 
The first steamer will be the Norwegian 

steamship Argentina, expected to sail from 
New Orleans about September 10. Regu- 
lar monthly sailings will be maintained. 
The steamship company will inaugurate on 
September 15 a regular freight service be- 
tween New Orleans, Vera Cruz and Ta- 
coma. It is expected that the steamers 
Harriet and Hallgjerd will be assigned to 

this route. 
The Atlantic Gulf & Pacific Steamship 

‘Company has taken over the new oil burn- 
ing steamer Glenora for the western trade. 
‘This additional sailing is reported as due to 
congestion of freight on the Pacific Coast. 

The United States Mail Steamship Com- 
pany has chartered the passenger liner 

George Washington to the Raymond & 
Whitcomb Travel Bureau for a tour to the 
Mediterranean, sailing from New York in 

February. Indications are that there will 

tbe a record number of tours to this sec- 
tion next winter as the International Mer- 
cantile Marine has announced the Adriatic 
and te Cunard Line has scheduled the 
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Cameroma and Caronia for the same voy- 
age. 
Commencing August 4, 1921, resumption 

of pre-war service from Puget Sound to 
Hawaii was inaugurated by the Matson 

Navigation Company, San Francisco, Cal., 

with a passenger and freight service, sailing 
from Seattle every five weeks. The steam- 
ship Lurline reopened the route which will 

be from Puget Sound to Hawaii, thence to 
San Francisco and Seattle. Alexander & 
Baldwin, Ltd., 500 Mehlhorn building, are 

the company’s representatives. 

The new 12,500 ton motorship William 
Penn has been assigned to the Barber 
Steamship Line of New York by the Ship- 
ping Board. The ship will make her maiden 
voyage to points in the Orient by way of 
the Panama Canal and Honolulu. 

S. S. NEW YORK SOLD 

Liner to Be Operated in Trade to 

Danzig by Polish Naviga- 

tion Company 

The sale is announced of the steamship 

New York, formerly operated by the 
American line in the transatlantic service, 
to the Franklin Steamship Corporation. 
The vessel, which 1s now being recondi- 
tioned, will be operated in the trade to 
Danzig by the Polish Navigation Company. 

The New York has not been in active 
service since last fall, having been tied up 
at the piers of the International Mercantile 
Marine Company. The vessel has a gross 
register of 10,800 tons and is 517 feet long. 
Although built at the Clydebank yard of J. 
and G. Thomsen, the New York is under 
the American flag and is expected to sail 
for Danzig about September 14. The pur- 
chase price was said to be about $600,000. 

SHIPS AT $5 A TON 

Low Price Quoted from Abroad 

—Germany Active Buyer 
H. D. Donald & Company, of 11 Broad- 

way, New York, specializing in British ton- 
nage, reports from their London agents the 
sale of a British steel freight steamer of 
4,500 deadweight tons, built in 1898 in one 
of the best British yards, at a price given 
as £6,500 (or about $5.00 per deadweight 
ton at the present rate of exchange). The 
ship was sold to British interests. 

The same company is offering several 
similar steamers, all carrying 100-A-1 
Lloyd’s classification at the same price, de- 
livery in the United Kingdom. | Cable 
dispatches are said to indicate that Ger- 
many is buying actively in the British ship 
market. 

FIVE VESSEL ASSIGNMENTS 

Vessel assignments announced from 
Washington include the following: 

Newburgh, assigned Munson Steamship 
Line, managing agent. Withdraw Division 

of Operations, managing caretaker. 
Lake Filimore, assigned Mallory Steam- 

ship Company, managing agent. With- 
draw managing agency, Clyde Steamship ~ 

Company. 
Vinton County, assigned Clyde Steamship 

Company, managing agent. Withdraw Divi- 
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STEAMER MAILS 

New Method of Handling For- 

eign and Coastwise Sacks 

A mew service for handling mails arriv- 
ing in New York harbor was inaugurated 
at midnight, July 31. Operation of the im- 
proved system, which expedites foreign and 
coastwise mails 24 hours or more, was 
witnessed on the inaugural day by Post- 
master General Will H. Hays and a group 
of distinguished government and railroad 
officials. 

The new service got off with a flying 
start. During the early hours of Monday 
morning, August 1, four miail-carrying 
steamships were met at Quarantine by spe- 

_ cial mail boats to which their mail was 

transferred at once and taken to the New 
York post office and to trains bound for 
other points. The result was that hours 
before the steamships docked at their re- 
spective piers the mail had either been de- 
livered in New York City or had started on 
its way to interior destinations. 

The first boat met at Quarantine by a 
special mail boat was the San Lorenzo 
from Porto Rico, carrying 451 sacks of 
mail. It arrived at 1.30 a. m. and within 
30 minutes the transfer of mail had been 
completed. The Cedric, from Liverpool, 
was met at 3.45 a. m. It required about 
an hour to transfer the 1,347 sacks of mail 
which it had aboard. The Zeeland, from 
Antwerp, carrying 1,361 sacks of mail, was 
met at Quarantine at about 4.30 and less 
than an hour was consumed in transferring 

the mail to the harbor steamer, The Pres- 
ident, which got the mail to the New York 
post office and outgoing trains in time for 
the early morning deliveries, while the 
Zeeland did not dock until noon. Under 
the old system the mail would not have been 
unloaded until after the steamship had 
docked. The Ryndam, from Rotterdam, 
was inet at Quarantine about the same time 
as the Cedric. It carried only 20 sacks of 
mail, 

The special mail boats which will here- 
after meet all mail-carrying vessels are op- 
erated by the New York Central Railroad 
Company. Three boats are employed in 
maintaining a 24-hours-a-day service, two 
of the New York Central’s steam lighters 
and The President, supplied by the War 
Department at a rental of a dollar a year. 

The average mail cargo carried by ocean 
liners arriving in New York harbor is less 
than half the capacity of The President. 

The three boats operated by the New 
York Central in the new mail service are 
run on 8-hour shifts so that one of them 
is on duty all of the time. 

After witnessing a practical demonstra- 
tion of the accelerated system for ocean 
mails Postmaster General Hays and mem- 

bers of his official party expressed the opin- 
‘ion that the new service will do all that is 
expected of it. 

sion of Operations, managing caretaker. 

Alcona, assigned Trosdal Plant and 
Lafonta, managing agent. Withdraw Divi- 
sion of Operations, managing caretaker. 

Bartholomew, assigned New York and 
Cuba Mail Steamship Company, managing 
agent. Withdraw Division of Operations, 
managing caretaker. 
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Bareboat Charter Plan May Be 
New Policy Adopted by Shipping 

Board Within Next Thirty Days 
Chairman Lasker Says Operating Vice-Presidents Will Make 

Complete Survey of Ship Operation Under Present 

Form—All Balances “On Red Ink Side” 

The present system of ship allocation un- 
der the M. O.-4 contract for operators will 
be abandoned by the Shipping Board and 
some form of bareboat charter plan will 
be worked out for adoption within the next 
thirty days according to announcement from 
Washington. Under the present system, 

(Chairman Lasker said in discussing the 
new plan, “The shipping Board is undergo- 
ing a constant loss. All of the balances are 
on the red ink side. We must get out of 
this situation some way and we have de- 
cided unanimously to try to work out some 

practical plan of bareboat charter in spite 
of the depression in shipping.” 
The Board’s announcement reads as {f@l- 

lows: 
“The Board has directed the operating 

vice-presidents to make a complete survey 

of the operation of the ships under the 
present form of managing operators’ agree- 
ment, known as ‘Mo-4, under which the 
board has been paying operators a commis- 
sion on the gross receipts for operations, the 

board assuming all expenses of operation. 

“Tt is the hope of the commissioners of 
the board that the operating vice-presidents 
will be able to work out and present some 

plan of bareboat charter within the next 
thirty days for submission to the board, 
with a view to abrogating entirely the 

present method of operation and_ substi- 
tuting therefor an agreement which will 
provide a net rental for the use of the ships, 
the charterer to pay all running ex- 
penses.” 

$3,000,000 WIRELESS 

Contract for Radio Corporation 

and General Electric Co. 

Representatives of the Radio Corporation 

of America and of the Polish Ministry of 
Posts and Telegraphs on August 4 signed 

the final contract which will insure for 
Poland an international high power radio 

station of the most modern type. 

This contract was executed at the office 
of the Polish Legal Bureau, 42 Broadway, 
New York, and was signed by Prince 
Kazimier Lubomirski, Envoy Extraordinary 
and Minister Plenipotentiary, Hipolit Gliwic, 
Commercial Counsellor of the Polish Lega- 
tion and Engineer Eugene Stalinger, Divi- 
sion Chief at the Polish Ministry of Posts 
and Telegraphs. 

The new radio plant will be situated near 
Warsaw, Poland, and it is estimated that 
the complete project will cost about 
-$3,000,000. The radio system to be used is 
that which has been standardized by the 
Radio Corporation of America for trans- 
-oceanic radio communication. The station 
will be equipped with two 200 K.W. high 
frequency alternators built for the Radio 
‘Corporation by the General Electric Com- 
pany, and the transmitting aerial wires will 
be approximately two miles in length sup- 
ported by ten towers each 400 feet in height, 

TO REPAIR CHARLOT 

Standard Shipbuilding Corpora- 

tion Is Low Bidder 

The Shipping -Board steamer Charlot, 
operated by the Kerr Steamship Lines, will 
probably be reconditioned by the first of 
October after having been seriously dam- 
aged as a result of a collision with an ice- 
berg recently in the North Atlantic. The 
ship’s bows were crushed in and she was 
brought into Halifax for temporary re- 

pairs. At the latter port a cement bulk- 
head was installed and the ship brought to 
New York. 

Bids for the work of putting on a new 
bow were opened by the Shipping Board at 
45 Broadway, New York, on Friday, Au- 
gust 19, the Standard Shipbuilding Cor- 

poration, Shooter’s Island, N. Y.,  sub- 

mitting the low . bid of $38,934. The 
specifications called for completion of the 
work by September 24. Other companies 
who bid for the job were: 
James Shewan & Son, $41,294: Robins 

Dry Dock & Repair Company, $41,737; 
New York Harbor Dry Dock Company, 

$44,240; Morse Dry Dock & Repair Com- 
pany, $45,000; Federal Shipbuilding Com- 
pany, $45,984; Staten Island Shipbuilding 
Company, $51,360; Ira Bushey & Son, $54,- 

853; W. & A. Fletcher Company, $61,800; 
Theodore Crane & Sons, $63,600. 

NEW ENGINEERING CORPO- 
RATION 

A corporation of peculiar interest to 

-ship operators and repair yards has been 
formed by combining the casting and manu- 

facturing facilities of John Ferguson’s Fox- 
“hill Foundry and the sales and engineering 
organization headed by Frederick D. Her- 
bert, who is well known in the marine field. 
‘The title of the new combination will be 
*“Ferguson-Herbert Corporation.” 

In an interview Mr. Herbert stated that 

the object of the new corporation would 

be to attempt to fill a long felt need for 

engineering supervision of material. Mr. 

Herbert feels that with the staff of engineers 

in his organization, who are constantly in 

touch with repair yards and steamship lines, 
and with the efficient manufacturing facili- 
ties of Mr. Ferguson’s shops, the combina- 
tion will prove to. be of great service to 
port engineers and operators, 
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Majestic, World’s Largest Ship, 

Nearing Completion 
The world’s largest ship, the 56,000-ton 

liner Majestic, formerly the Bismarck will 
probably be ready for service on the New 
York-Southampton run next spring accord- 
ing to reports received in New York by the 
International Mercantile Marine Company 

from representatives of the White Star Line 
at Hamburg. 

In tonnage the Majestic is 10,000 tons 
larger than the Olympic and about 2,000 
tons larger than the Leviathan. She will 
have accommodations for 1,000 first class 

passengers, 700 second class and 2,400 third 
class passengers with a crew of over 1,000 
hands. 

The Majestic’s power installation is the 
largest ever fitted in a passenger vessel, 
consisting of four huge turbine engines for 
driving the hull ahead, and four reversing 
turbines. The weight of a single main 
turbine is 375 tons. It is expected that the 
driving engines will deliver a maximum of 

62,000 to 64,000 indicated horsepower 
through four shafts to as many propellers 
each sixteen feet in diameter. At 170 
revolutions the propellers will drive the 
ship under normal conditions at 23 knots. 

Although not provided in her original de- 
sign the liner is being fitted with an ap- 
proved system for using oil fuel. She is ex- 
pected to consume about 5,700 tons of the 
liquid in a single crossing and her storage 
tanks will have capacity for a round voyage 
supply. There are forty-eight boilers. 

Round-the-World Trip Planned 

for Steamer St. Louis 
The former American liner St. Louts, 

now owned by the Anderson Overseas Cor- 
poration, is expected to sail from New York 
early next January, carrying the products 
of about 300 of America’s leading manufac- 
turers into fifty foreign ports on an Amer- 
ican sales promotion trip around the world, 
consuming about a year’s time. The ves- 
sel will carry the slogan “I'll tell the 
world.” 

In outlining his plans, J. Herbert Ander- 
son, president of the company; said: 

“There are a few misgivings as to the 
present being the best time to send the 

St. Lowis around the world. It should be 
remembered, however, that business condi- 

tions in some parts of South America are 
good and will have improved by the time 
1922 breaks. Also that Japan, China, India, 
Australia, Norway and Sweden have been 
to a degree free from much of the financial 
worry attendant on the World War. The 
Balkan States should be fertile fields at 
present for the exchange of commodities. 
Australia always has been a strong buyer 
of foreign products, and could be made 
stronger by more aggresive salesmanship. 

All of these countries will be in the itiner- 
ary of the St. Lows. 

“While manufacturers will have to sup- 
ply their own sales literature making it ap- 
plicable to the language of the countries the 

St, Lowis will call at, and also their highest 
type of salesmen, the corporation will sup- 
ply interpreters and credit men. The 

foreign field for American manufacturers 
may not be just ready today for exploita- 
tion, but foreign countries are straining at 
the leash for the word ‘Go.’”’ 
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BUSINESS NOTES 

The Bolinders Company of New York, 
builder of marine and stationary oil en- 

gines, has opened a New England office at 
53 State street, Boston, Mass., in charge of 
Mr. K. H. Nilsson, treasurer. A stock of 
engines and parts and a staff of erecting 
and operating engineers will be available. 

The American Balsa Company, Inc., an- 
nounces the removal of its general offices 
from 50 East 42nd street, New York City, 
to 305 Vernon avenue, Long Island City, 
IN, We 

Announcement is made that Charles Cory 

& Son, Inc., New York, are now the ex- 
clusive marine distributors and installation 
engineers of Foamite Firefoam in the United 

States in cooperation with the Foamite 
Firefoam Company. Charles Cory & Son, 
Inc., have developed a number of different 
fire protection systems both for manual 
and automatic control for protection against 
fires in boiler rooms of oil burning vessels 
and for tank protection of fuel oil carrying 

ships. Under the direction of the marine 
distributors, the Foamite Firefoam Com- 
pany, on July 13, gave a demonstration at 
the Foamite Laboratories at Camden, N. J., 
for the benefit of the Imperial Japanese 
Navy Commission, representatives of the 
United States Navy, shipyard officials, and 
municipal fire chiefs. 

The Cincinnati office of the Cutler-Ham- 
mer Manufacturing Company, Milwaukee, 
Wis., has been removed from the Dwywne 
building to the Dixie Terminal building. 
Mr. A. R. Maujer, formerly of the sales- 
engineering force of the Pittsburgh office, 
is now in charge of the Cincinnati office. 

The United American Lines, Inc., 39 
Broadway, New York, has opened an of- 
fice in the Bourse building, Philadelphia, Pa. 

Lykes Brothers, operators of the Lykes 
Lines, have established an office at Tampa, 
Fla., under the management of F. L. D. 
Carr, formerly of the Lykes’ New Orleans 
office. The Tampa office will specialize in 
the handling of phosphate shipments. 

TRADE PUBLICATIONS 

Material Handling Equipment—A cat- 
alogue describing cranes, dredges, barges, 
tow boats, mixer boats and other equip- 
ment for inland waterways, harbors and 

terminals has been sent out by the Dravo 
Contracting Company, Pittsburgh, Pa. 
Structural details and arrangement draw- 
ings are given for each unit with illustra- 
tions of equipment in operation. 

Man Power Multiplied—Locomotives 
and trackless tractor cranes having moder- 
ate lifting capacities and considerable 
speed of lift are described in a booklet 
issued by the Brown Hoisting Machinery 
Company, Cleveland, Ohio. It is stated 
that these cranes can go wherever required 
and do practically any kind of handling 
work. Applications of different types are 
shown, and additional and more complete 
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descriptions are given in catalogue K, sent 
out by this company. 

Welding and Cutting Apparatus—AII 
manner of Rego oxy-acetylene welding and 
cutting apparatus produced by the Bastian- 
Blessing Company, Chicago, Ill., is illus- 
trated and described in a recent catalogue 
released by this company. Together with 
specifications and prices of each instru- 
ment, tables of data giving torch pressures, 
gas consumption and the like are included 
in the book. 

Lubrication—‘Cloud and pour tests” in 

the matter of lubricating oils are discussed 
at considerable length in volume seven, 
number seven, of Lubrication, published by 
The Texas Company. The effects of im- 
proper carburetion and the flow of oil 
through bearings are additional \subjects 
discussed in considerable detail. Diagrams 
and charts accompany the articles, 

Boiler Production—Two booklets have 
been sent out by the Bigelow Company, 
New Haven, Conn.; the first containing a 
general description of the Bigelow boiler, 

details of construction, useful tables, speci- 
fications and the like, while the second, en- 
titled “Quality” outlines the methods used 
by the Bigelow Company to insure uniform 
high quality in all of its products. 

G. T. D. Tools—The Greenfield Tap & 
Die Corporation, Greenfield, Mass., 
tributing a new and most comprehensive 
catalog describing the small tools and pipe 
tools which comprise the greater part of 
their product. From the frontispiece de- 
picting the plants of this largest manu- 
facturer of small tools in the world, to the 

seventy or more pages of tables and use- 
ful information at the back of the book, 

this catalog contains a great deal that is 
of interest to the user and designer of tools 
and machinery. Some of the tables are new 
and especially instructive. The tools de- 
scribed include screw plates, taps, dies, 
drills, reamers, milling cutters, bits, arbors, 
countersinks, hobs, tap and drill kits, man- 

drels, sleeves, sockets, stocks, tap wrenches, 
pipe vises and pipe wrenches. 

New Skimmer Boom—Pawling & Har- 
nischfeger Company, of Milwaukee, has 
just issued Pamphlet TX which describes 
and illustrates the new Skimmer Boom 
designated for attachment to the standard P 
& H 205 or 206 Excavator-Crane. The 
point is made that by replacing the standard 
boom of either of these cranes, an efficient 

road grading machine is provided. In fact, 
this is similar to the shovel attachment 
brought out earlier this year and which 
is designed for use with either of the 
two types of P & H cranes mentioned. 

MARINE SOCIETIES 

AMERICA 

AMERICAN SOCIETY OF NAVAL 

ENGINEERS 

Navy Department, Washington, D. C. 

President—Capt. A. J. Hepburn, U. S. N. 

Secretary-Treasurer-—Commander J. S. Evans, 
U. S. N.. Bureau of Engineering, Navy De- 
partment, Washington, (Cc 

Annual meeting and election, first Tuesday in 
October. other meetings at call of the President. 

is dis-. 

SEPTEMBER, 1921 

SOCIETY OF NAVAL ARCHITECTS AND ® 

MARINE ENGINEERS 

29 West 39th Street, New York. 
President—Rear Admiral W. Cams, © Gp 

U. S. N 
Secretary and Treasurer—Daniel H. Cox. 

NATIONAL ASSOCIATION OF ENGINE 

AND BOAT MANUFACTURERS 

29 West 39th Street. New York City. 

UNITED STATES NAVAL INSTITUTE 
Naval Academy, Annapolis, Md. 

President—Rear Admiral Bradley A, Fiske, 
WW, Ss WL 

H. K. Secretary, and Treasurer—Commander 
Hewitt, U. S. N. 

NATIONAL ASSOCIATION OF MASTERS, 

MATES AND PILOTS 

National. President—John H. Pruett, 423 Forty- 
ninth St., Brooklyn, N. 

National Treasurer—A, B. Devlin, 187 Randolph 
Ave., Jersey City. N. 

National Secretary—M,. D. Tenniswood, 308 Vine 
St., Camden, N. J. 

LIST OF OFFICERS. AMERICAN 

SOCIETY OF MARINE DRAFTSMEN 
President—C, FE. Deiser, 6124 Nassau Road, 

Philadelphia, Pa. 
Vice-President—E. H, Monroe, 902 Waneinia Ave. 

Washington, D. 1 
Secretary—B, G. Barnes. 47 Saville Ave.. Quincy, 

Mass. 
Treasurer—J. B. Sadler. P. O. Box 987, Nor- 

folk, Va. 
Executive Committeemen—G. W. Nusbaum, Wash- 

ington, D. C.; A. H. Haag, Baltimore, Md.; 
John Thomson, Bethlehem, Pa. 

NATIONAL MARINE ENGINEERS’ BENE: 
FICIAL ASSOCIATION 

Headquarters 311-315 Machinists Building, 
Washington, 

President—Wm. S. Brown. 
Secretary-Treasurer—George A. Grubb. 

ATLANTIC COAST SHIPBUILDERS’ 
ASSOCIATION 

1701 Walnut Street, Philadelphia, Pa. 
Secretary—C. S. King. 

AMERICAN STEAMSHIP OWNERS’ 
ASSOCIATION 

17 Battery Place, New York 
Vice-President and General Manager—Winthrop L. 

Marvin. 

AMERICAN STEAMSHIP OPERATORS’ 

ASSOCIATION 

17 Battery Place, New York_ 

CANADA : 
GRAND COUNCIL, N. A. OF M. E. OF 

CANADA 
Grand President—E. Read, Rooms 

Building, Vancouver, B. C, 
Grand Vice-President—Jefirey Roe, Levis, P. Q. 
Grand Secretary-Treasurer—Neil J Morrison, 

Box 886, St. John, N. B. 
Grand Conductor—E. A. House, Box 333, Mid- 

land, Ont. 
Grand Door Keeper—Lemuel Winchester, 306 

Fitzroy Street, Charlottetown. P, E. I. 

10-12, Jones 

GREAT BRITAIN 
INSTITUTION OF NAVAL ARCHITECTS 

5 Adelphi Terrace, London, W. C. 

INSTITUTION OF ENGINEERS AND 

SHIPBUILDERS IN SCOTLAND 

39 Elmbank Crescent, Glasgow. 

NORTHEAST COAST INSTITUTION OF 

ENGINEERS AND SHIPBUILDERS 

Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 

INSTITUTE OF MARINE ENGINEERS, 

INCORPORATED 

The Minories. Tower Hill, 

ITALY 
COLLEGIO DEGLI INGEGNERI NAVAL 

E MECCANICI IN ITALIA. 

Via Carlo Alberto 18, Genova. 

London. 



Shipbuilding and Shipyard Development 
What the Shipyrads Are Doing—Dry Dock Notes 
—Port Expansion Plans—Engineering Projects 

Thousands of Tons in New Ships 
Are Ready for Improvement in 

Marine Transportation Business 
Recent Launchings in United States Show Latest Developments in 

Cargo Carriers with Modern Equipment—Ore, Oil:.and 
General Freight Ships Added to Various Fleets 

The West Prospect, 11,000-ton freighter, 

the thirty-fourth large steel hull built by 
the Los Angeles Shipbuilding & Dry Dock 
Company, was launched from the ways of 
that company in Los Angeles Harbor, Cal., 
on July 30, 1921. 

Re 

Shipping Board Freighter West Prospect 

Ready for the First Dip 

Since December 15, 1917, the company 
has converted seventy acres of tide lands 
into a shipbuilding and ship repair plant 
recognized as among the best designed and 

equipped on the east or west coasts and 
from this plant has launched thirty 8,800-ton 

steel freighters and counting the launching 

of July 30, four 11,000-ton flush deck 
freighters. 

Of this total of thirty-four vessels the 
plant has supplied twenty-six with the main 
marine engine of its own design and build- 
ing which develops 3,500 horsepower at 85 
revolutions or a little over 4,000 horsepower 
at 90 revolutions. Besides the main engines, 
practically all the auxiliary machinery, 

equipment and furnishings are also the 
products of the various shops of the plant. 

The first of the 11,000-ton flush deck 
freighters was the West Lewark, launched 

/ February 24, equipped, completed and de- 

livered July 7 and then chartered by 
Williams, Dimond & Company, Pacific Coast 
shippers for Pacific-European trade. The 
West Lewark on het maiden voyage to 
Columbia River and Puget Sound ports to 
take on cargo for Europe is said to have 
attracted the closest attention from shipping 
men generally who claim that she presented 

in the highest degree the combination of 
economy in cargo handling and storage with 
speed and that as such this class of freighter 
marked the biggest advance in cargo carry- 
ing ships made by any shipyard in the United 
States in the past four years. 

Mrs. Milo A. Baker, who sponsored the 
West Prospect, is the wife of the vice- 
president of the Baker Iron Works and 
sister-in-law of Mr. Fred L. Baker, presi- 
dent of the Baker Iron Works, and also 
president of the Los Angeles Shipbuilding 
& Dry Dock Company. 

Oil and Ore Vessel Launched at 

Sparrow’s Point, Md. 
The first of the combination ore and oil 

vessels building at the Sparrow’s Point 
Plant, Sparrow’s Point, Md., of the Bethle- 

hem Shipbuilding Corporation, Ltd., was 
launched on July 12, 1921. Delivery is 
scheduled for about the middle of Septem- 
ber. This vessel, the G. Harrison Smith, 
is being built for the International Petro- 
leum Company and is one of four ships of 
this type under construction at Sparrow’s 
Point, the other three being for the Ore 
Steamship Corporation. 

The G. Harrison Smith is distinctive in 
that it is the largest vessel ever constructed 
at this plant, having a deadweight capacity 
of 20,000 tons and a length overall of 571 

feet, 6 inches. It is designed for carrying 
a full cargo of either ore or oil in separate 
compartments. The ore cargo will be car- 
ried in a narrow elevated hold 30 feet wide 
and 360 feet long. It is divided by water- 
tight bulkheads into three compartments, 
each of which is served by three large 

hatches extending the full width of the ore 
hold. 

The oil space, alongside and below the 
ore space, is divided by a longitudinal 

bulkhead extending from the keel to the 
ore hold. The foremost and aftermost 
compartments are for fuel oil and the tanks 
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Oil Launching 20,000-Ton Combination 

and Ore Vessel 

between these are for cargo oil. There 
are no summer tanks. 

The wing spaces, acting as expansion 

trunks, on account of their depth afford 
the greatest possible flexibility for carrying 
liquid cargoes of varying density and ad- 

justing the trim under all conditions of 
load. 

The Levant Arrow an 18,277- 
Ton Oil Tanker 

The Levant Arrow, built for the Standard 
Transportation Co., was launched in the 

South Yard of the New York Shipbuilding 
Corporation, Camden, N. J., Monday even- 
ing, July 25, 1921 at 7 o’clock. The vessel 
was christened by Mrs. Beryl H. P. 
Thomas wife of Mr. L. I. Thomas, a direc- 
tor of the Standard Oil Company of New 
York. 

The overall dimensions of the ship are 
485’ in length, beam 62’6” and depth 39’6”. 
The vessel will have ten double main cargo 
tanks with a combined capacity of 3,500,000 

United States gallons. It has a displacement 
of 18,277 tons and carries a crew of 62 men. 

10,000-Ton Tanker Launched 
The 10,000 deadweight ton oil tanker 

Robert G. Hopkins, built for the Tide- 
water Oil Company of New York, was 
launched on Saturday, August 6, 1921, at 

the Chester yard of the Merchant Ship- 
building Corporation, Chester, Pa. The 
ship measures 440 feet over all length, 
with a 58 foot beam and a molded depth 
of 33 feet. She is capable of carrying 70,- 
000 barrels of cargo oil in her 18 main oil 
tanks, besides 9,550 barrels of fuel oil. 



Marine Construction News of the Month 
Ship Contracts —New Ship Concerns and Shipyard 
Improvements—Terminal Projects—Government Contracts 

SHIPS AND SHIPBUILDING 

Repair Contracts, Hoboken, N, J.—A contract for 

general machinery and deck equipment overhaul in 

addition to dry docking, reconditioning holds and 

bunker spaces on the United American Line steam- 

ship Franklin has been awarded to the W. & A. 

Fletcher Company, on a bid of $15,000. Other 

contracts awarded to the Fletcher Company during 

the past’ week included general overhauling and 

yoyage repairs to the Standard Oil ship El Capi- 

tan; dry docking and bottom work on the Hol- 

land American ship Beenbijk; and a survey of 

the Ameriean Hawaiian ship Dakotan. 

Car Float Contract, Shooters Island, N. Y.—The 

Standard Shipbuilding Corporation has been awarded 

the contract for cutting down two ear floats of 

George B. Stearin, Inc., 90 West Street, New York, 

making them into four scows. ‘The car floats are 

about 300 feet long and will be made into four 

secows each 150 feet long. 

Salvage Steamer, Mobile, Ala.—It is announced 

that a salvage crew from the Alabama Dry Dock & 

Shipbuilding Company has left that plant for the 

Mexican Coast to raise the sunken steamship 

Westerian. ‘The ship is believed to be lying about 

20 miles off the Campeche Coast and it is hoped 

that the vessel will be successfully raised and 

brought back to Mobile for reconditioning. Mr. 

J. K. Moffatt is in charge of the salvage crew. 

Vessels under Repair, Mobile, Ala.—Vessels under 

repair at the plant of the Alabama Dry Dock & 

Shipbuilding Company, during the past week in- 

elude the steamships City of Brunswick, Santa 

Alicia, U. S. L. H. S. launch No. 82, and schooners 

Philip M. Brooks and Maplefield. 

Reconditioning Steamer, Brooklyn, N, Y.—The 

contract for reconditioning the passenger steam- 

ship New York which was recently sold to the 

Franklin Steamship Corporation of New York City 

and will be operated in the trade to Danzig by 

the Polish Navigation Company, has been awarded 

to the Morse Dry Dock & Repair Company. ‘The 

ship was formerly in the transatlantic service of 

the American Line and is to be completely over- 

hauled. The Morse Company has also been awarded 

the contract for general overhaul of Machinery and 

plate work on the American Hawaiian steamship 

Dakotan. The ship is of 6,660 gross tons, 407 

feet long and it was reported that the repairs 

would amount to about $17,000. At the same 

yard for general overhaul and plate work are the 

D. Rockefeller of the Standard 

the W. L. Steed of the Pan- 
tank ship John 

Oil Company and 

American Petroleum Company. 

Keel Laid for Tanker, Wilmington, Del.—The 

Harlen plant of the Bethlebem Shipbuilding Cor- 
poration recently laid the keel of the 2,500 ton 

tanker to be built for the Atlantic Refining Com- 

pany. 

Contracts Awarded, Hoboken, N, J.—The steam- 

ship American Star has been awarded to the W. & 

A. Fletcher Company for general repairs, at a price 

close to $5,000. 

Ferry, DeFuniak Springs, Fla.—The Walton 

County Commissioners plan to construct a ferry at 

Santa Rosa, north landing at Old Bayview on 

Black Creek and southern landing at Point Wash- 

ington. A $50,000 bond issue is contemplated. 

Shaft Repairs, Hoboken, N. J.—The W. & A. 

Fletcher Company has been awarded the contracts 

for renewing a shaft in the Hudson river passenger 

steamer Washington Irving and a similar job on 

the D. L. & W. ferryboat Paunpeck. It is ex- 

pected the total cost will be close to $28,000. 

To Complete Vessels, Vancouver, B, C,—It is an- 

nounced that the Dominion government has decided 

to take over the work of completing three barken- 

tines, the construction of which was started at the 

Cholberg Shipyards. All British Columbia shipyards 

are said to haye figured for the work. 

Steamer Repairs, Baltimore, Md,—The contract 

for repairs to the Atlantic, Gulf & Pacific Line 

steamer Liberator was awarded to the Union Ship- 

building Company, Baltimore, Md., on a bid of 

$1,200. The Shipping Board has awarded the con- 

tract for repairs to the steamer Coelleda to the H. 

BH. Crook Company, also of Baltimore, at a price of 

$1,095. 

Prospective Reconditioning, New York,—Although 

it was’ repr '°d that Sloan Danenhauer, 11 Broad- 

way, Ne, -k City, was contemplating recondi- 

tioning the ship Isle De Luzon, it was stated at the 

offices that no decision had been reached as to 

which of the Danenhauer ships will be converted. 

First reports were to the effect that the Luzon 

would be made into a wrecker. 

Buoy Construction, Charleston, W, Va,.—The 

Charles Ward Engineering Works, on a bid of 

$2,9§8 and 75 days, was low bidder for furnishing 

nine second and third class tall type man buoys for 

the Department of Commerce, lighthouse service, 

Tompkinsville, N. Y. There were 20 other bidders, 

the prices ranging up to $15 900 and 180 days. 

Barges, Pittsburgh, Pa.—It is reported that the 

Dravo Contracting Company has recently secured a 

contract for the construction of two 100,000-gallon 

molasses barges which will be fabricated and as- 

sembled complete at the Neville Island plant of the 

company and will be knocked down for shipment to 

Hayana for Cuban service. 

Repairs to Schooner, Chelsea, Mass.—Needing a 

new keel and much new planking, the auxiliary fish- 

ing vessel, Flora L, Oliver, which ran aground re- 

cently while inbound from the grounds has been 

towed to the shipyard of Richard T. Green & Com- 

pany, where it will undergo temporary repairs prior 

to being permanently refitted at Gloucester. 

Supply Contract Award.—The 

Company, 1054 Grand Central Terminal, New York 

City, is announced as the successful bidder for a 

large number of 15 fathom pieces of open link buoy 

chain and 40 bell buoy bridle chains with rings at- 

tached, bids for which were opened at the office of 

the Superintendent of Lighthouses, 3d _ District, 

Tompkinsville, New York, on July 29. The total 

price submitted was $27,877.64. The contract is to 

be completed within 6G calendar days. 

American Chain 

To Build Barges, Roanoke, Va.—Announcement is 

made that the Virginia Bridge & Iron Company, 

with branch plant at North Memphis, Tenn., has 

taken orders for the construction of four barges for 

oil service in the vicinity of New Orleans. The 

boats are to be 125 feet in length. The company, 

with a branch at North Memophis, Tenn., has ac- 

quired about ten acres on the Wolfe river, formerly 

occupied by the Anchor Saw Mills, for the produc- 

tion of all-steel barges. 

Repair Contract Awards, Baltimore, Md,—The 

Baltimore Dry Docks & Shipbuilding Company was 

awarded the contract for docking and repairing the 

steamer Auburn at its bid of $4,146. The Globe 

Shipbuilding Company bid $4,266 on this contract 

and the Bethlehem Shipbuilding Corporation, $5,940. 

The steamer Clarence will be repaired by the Union 

Shipbuilding Company, the contract having been 

awarded by the Shipping Board to this company on 

its bid of $804. 

Fire Prevention Apparatus to Be Installed.—To 

minimize the Ganger of fires on board ships of its 

fleet, the Standard Oil Company of New Jersey is 

installing Foamite Firefoam apparatus, manufac- 

tured by the Foamite Firefoam Ccompany. The first 

of its Pacific Coast fleet to be so equipped is the 

10,0090-ton tanker Bradford. ‘This system is recog- 

nized by the United States Steamboat Inspection 

Service, and it is expected that all oil carriers of 

the Pacifie Coast will be fitted with it. 

Repairs to Steamer, San Francisco, Cal.—Repairs 

aggregating $40,000 will be made on the Matson 

Navigation Company’s liner Hawkeye State. The 

work necessitated the retubing of seven of the eight 

boilers of the yessel, and sealed bids for the work 

were submitted on July 26. The Moore Shipyards 
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and the Bethlehem Shipbuilding Corporation, Sag 

Francisco, Cal., are said to be the only two plant« 

equipped to do the work. 

Repair Bids,—The Staten Island Shipbuilding 

Company, New York, was low bidder for the job of 

repairing the United American Line ship Transpor- 

tation, bids for which were opened at noon August 

12, at 89 Broadway, New York City. The bid was 

$6,170 and 12 days, other figures being Standard 

Shipbuilding Corporation, $7,348; Morse Dry Dock & 

Repair Company, $6,995; Robins Dry Dock & Repair 

Company, $7,080; New York Harbor Dry Dock Com- 

pany, $7,970; W. & A. Fletcher Company, $8,390; 

Ramberg Dry Dock Company, $9,953; National Dry 

Dock Company, $10,892; Crane Dry Dock Company, 

$11,600. 

Repair Contract, Baltimore, Md.—One of the larg- 

est repair specifications asking for bids by the Ship- 

ping Board at Baltimore was opened recently, but 

being beyond the amount permitted without being 

referred to the office in New York, the successful 

bidder was not named. The bids were for repairs 

to the ste»mer Cusnoc and included her turbines, — 

Bids submitted are as follows: 

Heeb Crooks Gompanyarermiisiniacecicieiiet $11,654 
Baltimore Dry Docks & Shipbuilding Com- 

DODYi Pro ieicietclereressieleleniste sterner eveieetatire 12,489 

Spedden Shipbuilding Company ............ 13,778 

Globe Shipbuilding Company ............... 14,027 

ObrechoaCompanymerraeinieeeeiiiiciiietnrd: 14,185 

Union Shipbuilding Company ............ -.. 14,638 

Bethlehem Shipbuilding Corporation ...... . 14,700 

Westinghouse Electric Company ........ ~.. 15,424 

Curtis Bay Copper & Iron Works...... cdoon bays 

Barges, New York.—The New York Central Rail- 

road is planning to build several grain barges and 

car-floats for service in New York harbor. Authori- 

zation of this construction is expected in the near 

future. Further details can be obtained from the 

marine department of the railroad, 6 Beaver street, 

New York City. 

Cable Steamer.—The awarding of the contract for 

the Western Union cable steamer, plans and speci- 

fications for which were sent out by J. W. Millard, 

naval archjtect, 17 State street, New York Cily, is 

being held up awaiting bids from shipyards in Great 

Britain and France. This vessel will be equinped 

with Diesel electric propelling machinery, inst tlled 

in four units. It is understood that the vessel will 

be registered and operated under the British flag, 

regardless of whether it is built in an America® or 

foreign shipyard. 

Plan New Vessels.—It was stated that preliminary 

plans are being considered for new passenger vessels 

for the Great Lakes. Although authentic details 

were not available, it is understood that, with the 

adoption of certain changes in the Seamen’s Act, 

construction of one and possibly more passenger 

ships for the Lakes will be undertaken. ‘ Naval 

architects say that no new vessels have been built 

in recent years for the Lakes passenger traffic. 

Ferryboats, San Francisco, Cal.—The Six-Minnte 

Ferry Company, 948 Market street, is planning to 

build at least three, and possibly four, all-steel 

ferryboats for operation between San Francisco and 

Oakland. This company already has in operation 

two boats, the Vallejo and San Jose. The Golden 

Gate Ferry, San Francisco, Cal., is also planning 

the construction of two additional ferryboats for its 

service. 

Passenger Vessel, in the Fuget Sound district 

plans are being made for the construction of a 250- 

foot passenger ship. 

Todd Plant Awarded Wenatchee Overhaul,—The 

contract for making alterations and improvements 

on the Shipping Board liner Wenatchee has been 

awarded to the Todd Shipyard Corporation, Seattle, 

Wash., plant, on a bid of $149,600. Extensive ma- 

echinery repairs are included in the overhauling. 

Other bidders were the Bethlehem Shipbuilding Com- 

pany, San Francisco, Cal., $162,315; Los Angeles 

Shipbuilding Company, $155,485, and the Moore 

Shipbuilding Company, San Francisco, Cal., $177,520. 
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Protection or Subsidies 

HE sole reason that an increasing number of American 

45 ships are being tied up and that the percentage of the 

traffic carried in our vessels is steadily decreasing is 

the lack of a shipping policy embracing the discriminatory 

features of the Jones Act or an equivalent subsidy. No mat- 

ter how efficient a Shipping Board may be, no matter if the 

most experienced practical men direct our vessels, the fact 

remains that the cost of operating ships under the various 

flags varies almost directly as the cost of living in the 

respective countries. 

It is no more feasible to expect our seamen to accept a 

foreign standard of wages or living than it would be to get 

this concession from any other class of American labor; but 

even if it were possible, the wages are but a small percentage 

of the operating costs which are affected by the cost of living 

in this country. It is therefore just as well that capital has 

refrained from investing liberally in American shipping 

because if it had there would have been such a number of 

failures in the last six months that it would have taken 

years for our merchant marine to get over it. 

Private capital as a rule has to be shown that there is a 

reasonable chance of profit before it can be interested but it 

is always on watch for opportunities. Our pioneer pur- 
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chasers thought there was an opportunity for they were not 
informed that the Merchant Marine Act was not to be 
enforced. Had it been enforced, they would have been justi- 
fied and the propaganda that the Government ships cannot 
be sold at any price would never haye been started. 

We may sink, sell, or sail our ships but we must pay a 
subsidy on our commerce, call it by whatever name you 
please. From 1870 to 1890 we paid foreign shipowners 
$3,170,000,000 for carrying the goods which our own mer- 
chant marine was unable to take. The year before the war 
we donated to foreign shipping $390,000,000 and last year 
this sum was estimated at over $700,000,000. Shall we con- 
tinue to pay this enormous tribute to foreign vessels, shall 
we protect our shipping by the discriminatory provisions of 
the Jones Act or shall we grant an equivalent direct subsidy ? 

A decision one way or the other cannot be evaded much 
longer. The tariff is a protection to all industries but ship- 
ping, it increases the cost of operating our vessels and it 
restricts imports, preventing full return cargoes. Why then, 
as long as we have a tariff, should we not enforce the dif- 
ferential in favor of American vessels? It would automat- 
ically add a billion dollars to the value of the Government 
fleet and it would. encourage the construction and operation 
of passenger liners. Passenger ships are needed badly to 
balance our fleet, to carry our mails, to educate cadets in 
engineering and navigation, to be at the disposal of the 
Government in case of need as transports and to increase our 
commercial relations with foreign countries by furnishing 

regular and speedy connections for cargoes and merchants. 
And in addition to this, they will help to establish a market 
for bulk commodities which will follow in the slower and 

less expensive cargo ships. 

The Leviathan 

N page 735 of this issue, a complete description is 

6) given of the world’s largest boat, the Majestic, which 

will join the White Star fleet of Atlantic liners next 

spring. With the Jmperator sailing under the Cunard em- 

blem, but one of the trio of the finest and largest ex-German 

ships remains in useless condition rotting at its dock and 

that one is the Leviathan, whose misfortune it is to fly the 

American flag. 

The propaganda has gone out that these big ships do not 

pay except, possibly, as an advertisement for the line on 

which they run and Congress must have swallowed this 

illusion, line, hook and sinker, or it would have insisted on 
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the reconditioning and commissioning of this vessel long 

ago. Take the Olympic, for example; on her last trip she 

carried over 1,000 first and second-class passengers to Eng- 

land and brought back 770 first-class and 505 second-class, 

to say nothing of steerage passengers. If anyone thinks that 

with the rate that you have to pay to travel on the few boats 

of this type, which you can number on the fingers of one 

hand, the ‘‘ewe lamb” of the White Star fleet is not netting 

hundreds of thousands of dollars of profit on each round 

trip except in the winter season, then they lack common 

sense. If the truth was published, it is a safe bet that this 

ship is making good any losses occurring in the operation 

of the smaller vessels. 

Suppose the Leviathan was in commission on an Ameri- 

can line. Outside of the people interested in shipping or 

living in Atlantic seaports, the Leviathan, with the possible 

exception of the George Washington, is the only American 

transatlantic liner that is really known. A trip abroad is a 

big event for most everyone and many people would con- 

sider it well worth the extra fare that this ship would charge 

to be able to say on their return that they went at least one 

Not only this, but the Leviathan 

could on account of its size, furnish many extra inducements 

and luxuries that are not possible in smaller ships. That 

this is not idle talk is proven by the fact that in spite of the 

extra fare the demand for accommodation is greatest on the 

way on the Leviathan. 

big ships. 

The Leviathan should be in service next spring and it 

could be if we were in earnest about it. The George Wash- 

ington, efficiently reconditioned in ninety days, proves that. 

How can we get action on this big ship? Public opinion 

would not allow it to be sunk, which, after all, would be 

more sensible than letting it rot. We ask our readers to 

use their ingenuity on this problem. How about asking 

two friends, either by word or by letter, to each send one 

vote to their Congressman on the subject and pass it along 

to two more a la endless chain? 

The Bare-Boat Charter 

HILE it is undesirable to continue the system of 

allocating Goyernment vessels to operators on the 

M.O.4 agreement, whereby the operator receives a 

percentage of the gross freights whether the voyage is suc- 

cessful or otherwise, any longer than absolutely necessary, 

the Shipping Board should and probably will give very care- 

ful consideration to the claims of the operators before com- 

pelling them at this time to change over to a bare-boat or 

partnership system. 

Undoubtedly there are many routes that cannot be made 

to pay until trade conditions are better, therefore where there 

is no reason to suspect that an operator is dishonest, careless 

or negligent, the Board should go as far as it possibly can 

to hold up the berth until it can be proved that the losses 

are avoidable. Many routes that are losing money today 

will be an asset when trade is revived, perhaps after a very 

few more voyages. No doubt there have been cases where 

the Government has been cheated or at least its interests 

ignored but the fact that Mr. Smull has never heard of a 
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case where concerns who both own and charter ships have 

tied up their own ships when there was a shortage of freight 

to operate Government vessels where there was no chance for 

them to lose proves ship operators are at least as honest as 

any other class of men. 

It would seem, however, that just as soon as the traffic 

warrants a bare-boat charter should be put into effect even 

if the rental has to be made very low. Until this is done 

our shipping will remain on an artificial basis which will 

prevent its proper development. Fairplay has pointed out 

that with a low charter hire there is a grave danger that 

operators will find it more advantageous to continue charter- 

ing in preference to buying. This, however, is false reason- 

ing for as soon as substantial profits are made at a low 

charter rate there will be plenty of competition that will 

force the rates higher and higher until they reach a point 

where it will be to the interest of the operator to purchase 

outright. 

Operating Cost per Ton 

A CCORDING to Mr. J. B. Smull, vice-president of 

the Emergency Fleet Corporation and director of 

operations for the Shipping Board, the cost of operat- 

ing the six Government vessels, which the firm that he was 

connected with have been running from New York to. Hull 

and from New York to Bristol, has been $48 per deadweight 

ton per year. This cost includes the overhead of the office, 

the 5 percent commission paid by the Shipping Board to the 

operator, the insurance, depreciation and all of the expenses 

of operating the vessels including repairs. 

Mr. Smull stated that these figures should not be taken 

for the average rate per ton for all vessels all over the 

world because there is something that changes with every 

trade. The ships on this particular berth should make eight 

round trips a year and the foreign ports that they enter are 

not expensive. Repairs and provisions are much cheaper in 

England than at Alexandria, Cape Town, South America, 

Australia or China, and if the voyage is longer there are 

more repairs to be made and more provisions to be brought 

away from home. 

Surprising as Mr. Smull’s statement is, that ships running 

on one of the cheapest berths cost $48 a deadweight ton 

per year to operate, his statement that his firm was able to 

show a small profit at this cost on the existing freight rates 

and under present conditions is even more remarkable. And, 

still further, Mr. Smull expressed the opinion that under the 

present freight rates and conditions the operating cost per 

deadweight ton could be raised to $60 before getting on the 

red-ink side of the ledger. 

Although Mr. Smull states that the fixed charges are in- 

cluded in the $48 he did not give the book value on which 

these charges were based. It is evident, however, from an 

estimate of the operating costs from other sources which, ex- 

cluding fixed charges, approached very closely to $40 a 

deadweight ton per year, that he does not figure on much 

over $50 a deadweight ton as the proper value upon which 

to base interest, insurance and depreciation. 

It would seem, therefore, that the Shipping Board, under 
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present conditions, would not be justified in charging more 

than 50 cents a deadweight ton per month on a bare-boat 

charter. They probably should go lower than this on ex- 

pensive berths and even take a loss on some routes but, on the 

whole, where due care and attention is paid to the business, 

there is still money to be made in shipping. When business 

returns to normal, as it surely will, competition will auto- 

matically increase the charter rate but as the Government 

has such a large number of vessels, the benefit of any in- 

crease in the volume of trade will naturally go to the ship 

operator until all the ships are placed in commission. 

The Marine Exposition 
HE Marine Exposition, which will be held at the Cen- 

T tral Mercantile Building, New York city, during the 

week of November 14, 1921, under the auspices of 

the National Marine League and the Marine Equipment 

Asosciation of America, will for the first time combine 

the opportunity of inspecting the latest improvements in 

marine equipment with the privelege of attending the con- 

ventions of the Society of Naval Architects and Marine En- 

gineers and the American Society of Marine Draftsmen. 

The decision of the Marine Equipment Association of 

America, Woolworth Building, New York City, to hold this 

exposition at the same time and in conjunction with the 

conventions of as many marine organizations as possible 

means a great deal to the members of those societies. In 

the past many have not been able to attend both events and 

they have had the hard task of deciding whether it was more 

important for them to attend the exposition or the conven- 

tion. Many others who in the past have failed to attend 

either will undoubtedly see in this ““American Marine Week” 

an opportunity that they cannot afford to miss. 

No one can keep up to date by sticking to his desk, neither 

can he progress without exchanging views with others nor in 

these strenuous times without knowing all about the latest 

types of marine equipment. Seeing is learning as well as 

believing and many shipping and shipbuilding companies 

would gain much by sending their department heads to the 

exposition with instructions to prepare a written report on the 

exhibits pertaining to their particular work. 

The success of the exhibitions, however, means a great 

deal more than a social and educational gathering to the 

marine field. It is a great advertisement for the American 

merchant marine and one of the best ways to awaken the 

interest of the public in maritime affairs. The National 

Marine League has directed its entire efforts for several 

years to interesting the American people in the importance 

of our merchant marine and it was largely for this purpose 

that the first two marine expositions in New York were 

held. The support of the man on the street, in the factory 

and on the farm is needed for they hold the majority of 

votes and until they are convinced that the future prosperity 

of our country depends on the merchant marine, shipping 

will not get the financial and legislative backing that it 

should. 
In order to make this exposition of the most value to the 

merchant marine all maritime organizations are most ur- 

gently invited to cooperate. Whether you are shipbuilders, 

repair men, ship owners, ship operators, shippers, under- 

writers, officers, engineers, or crew this is your show. 

Remember that this is the first time that all marine organiza- 

tions have had the opportunity to work in conjunction. 

Shape your course now to attend this big marine event and 

help to make “American Marine Week” a real factor in the 

development of our merchant marine. 

Operation Has Helped Carry 

Construction 
NE of the interesting facts brought out at the hearings 

O on the Shipping Deficiency Bill before the sub- 

committee of the House Committee on Appropriations 

was “that from the inception of the Shipping Board up to 

February 28, 1921, the receipts from operations of vessels, 

voyage and charter revenue and revenues incidental to vessel 

operations were $1,051,893,910.04, and that the expenditures 

on the operation of vessels, voyage expenses, maintenance, 

charter hire, etc., were $777,250,380.11.” 

In other words, the Shipping Board, which under the last 

administration had five different chairmen in less than four 

years and part of that period only two members, actually 

made $275,000,000 profit from operations up to the time that 

the new administration took office. In addition to managing 

by far the largest fleet ever operated under one head, it at- 

tended to a few other trifling details, such as the construction 

of several million tons of new vessels. Perhaps, if the Board 

had not had to take this profit and the appropriations that 

Congress has made for the construction of new vessels, it 

would be on its feet today in spite of the losses made during 
the last year. 

But it is not our object to dwell in the past. History will 

establish the proper credit for those who accomplished the 

greatest shipping achievement of all time. What we want to 

know is how long does the press of this country, including 
several marine publications, intend to keep up the propa- 
ganda that our shipping is in such a terrible condition that 
there is no hope for it? Why not drop this “colossal wreck” 
and “sick merchant marine” talk and devote the space to the 
ways and means of developing our foreign trade? Of what 
use 1s our surplus of money and almost every kind of raw 
and finished materials when millions are unemployed? We 
have the surplus and the ships, but until a way is found to 
send that surplus in our ships to foreign countries where it 
is so badly needed there is very little hope for much im- 
provement in the purchasing power of our people at home. 

Economy and the Naval Program 
HE continued uncertainty of the status of the 1916 

a naval program and the piecemeal appropriations 
granted by Congress for the completion of this work 

show only too plainly why Government ownership or direction 
of industrial projects costs the taxpayers more money than it 
should. The arbitrary stoppage of work on our naval ves- 
sels not only places a severe load on the shipyards and the 
manufacturers of marine equipment by forcing them to 
carry their investments for an indefinite period without any 
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financial relief but it also increases the individual cost of 

each ship. 

It seems elementary and almost unnecessary to point out 

that the Government is making another record for extrava- 

gance in stopping this work, the greater part of which is 

well underway and getting along toward completion. Ship- 

building, whether on merchant or naval vessels, requires a 

large and highly trained personnel and to disrupt and then 

have to reorganize the forces in the shipyards and manufac- 

turing plants engaged in this work is the most wasteful 

procedure possible. 

Those of the civilian employees of the Navy Department 

who have been fortunate enough to be retained on a five-day 

week basis and the workmen in private organizations will 

find it difficult to keep up their interest and production 

standard in a work whose date of completion is scheduled 

as indefinite. They can hardly be blamed if they adopt 

the ‘“‘ca camy” policy of making each individual job last 

as long as possible. 

Economical production has been repeatedly advocated as 

the only means of the industrial salvation of the world, 

and the average American workman is capable of under- 

standing the logic of this principle. But he also knows that 

when a private firm makes a contract it has to live up to it 

and he can hardly be expected, when work that Congress 

has authorized and the Navy Department has contracted for 

is suspended, to do his best. 

This work will eventually have to be completed and now 

that England has authorized the construction of four new 

dreadnoughts there is no reason why the disarmament con- 

ference should be influenced by our completion of a 1916 

project. On the other hand, the temporary stoppage of this 

work is fooling no one but it is hurting our marine industries 

and it will cost us much more money in the end. 

Foreign Trade Policy Needed 
HE greatest need of the present, both for the revival of 

normal trade conditions in this country and for the 

development of our merchant marine, is a foreign 

trade policy that will force into motion the unrestricted in- 

terchange of commodities between the stagnant markets of 

the world. The adoption, at this time, of adequate means to 

accomplish this purpose would do more toward restoring 

prosperity than those who are directing our destinies ap- 

parently realize; for it is estimated that over one-quarter 

of the production in the United States is surplus and must 

find a market which is other than domestic. 

Granting that the United States must protect itself against 

unrestricted floods of certain classes of imports which are the 

result of cheap wages and depreciated exchanges, it is 

nevertheless true that the only practical way that the world 

can repay us or continue to take our exports is either by the 

means of their goods or their services. If our surplus can- 

not be marketed abroad because a high tariff restriction pre- 

vents the payment for it in the only feasible way, then we 

may look for a readjustment in our production that will be 

a great deal more harmful than any foreign competition that 

our industries might have to contend with. 

A tariff that walls in our industries will delay the restora- 
tion of the world’s markets and prevent us from enjoying the 
substantial rewards that would naturally come to us. ‘The 
markets of the world can easily absorb our surplus in normal 
times. Reasonable foreign competition will have a whole- 
some effect on the cost of living and it will allow us as a 
nation, that is the best equipped for the purpose, to do our 
share in the reconstruction of the world and thereby hasten 
the payment of the vast debts that are owed us. We must 
have imports as well as exports or there will not be profitable 

Restricted imports 
and increased exports form an ill-adjusted trade relation 
that cannot continue for any length of time but a liberal 
foreign trade policy that will help other nations to prosper 
with us will solve the unemployment question, dispose of 
our extra products, find cargoes for our ships and reduce 

employment for our merchant marine. 

our taxation. 

Trade Routes 

Ae niggardly appropriation that Congress has given 

the Shipping Board for the balance of the year and 

the failure to enforce the Jones Act have caused the 

tying up of an increasing number of Government ships. 

The Board should not be blamed for taking off these ves- 

sels for it cannot run them without money but Congress is 

forcing it to violate the law, which says that the Board is 

directed to “‘put into operation from the ports in the United 

States or any territory, district, or possession thereof to such 

world and domestic markets as in its judgment are desirable 

for the promotion, development, expansion and maintenance 

of the foreign and coastwise trade of the United States and 

an adequate postal service,” such vessels as will meet these 

requirements. It further states that if the Board cannot sell 

or charter ships for these routes it shall operate them itself 

until the business is developed so that the ships may be sold 

and the service maintained. 

It cannot be too strongly stated that the tying up of these 

vessels and the abandoning of trade routes are destroying 

what confidence is left in the American people in our mer- 

chant marine. Not only this, it is proclaiming our failure 

to the world and encouraging foreign monopolies to repeat 

what was done at Alexandria when the Liverpool lines said 

that not a pound of Egyptian cotton should go in American 

bottoms. 

We have every reason to believe that Congress is very 

anxious to sell the Government fleet but, if it discourages 

the members of communities interested in new trade route 

developments who, as we see it, are the prospective purchasers 

of American maritime securities, who will take their place? 

Can it be that Congress has such an unfortunate opinion 

of the value of our foreign trade that it would sanction the 

abandonment of direct trade routes forcing our goods to go 

via foreign countries? Does it actually contemplate by with- 

holding appropriations to hand over to foreign competitors 

the business which has been built up and developed by 

American concerns? If such is the case there is bound to 

be an awakening when the American people realize what 

has been done to their merchant marine. 



Can a Shipping Subsidy Bill Pass Congress? 
By Winthrop L. Marvin* 

Whether discriminating duties or subsidies are the royal road to success for 
American shipping will be actively debated this coming winter, as in so many seasons 
past. Both have their mertts; both their limitations. But it is exceedingly important 
that the questions presented by these two methods should be temperately discussed. 
They are not necessarily antagonistic or even alternative. We have tried both systems 
in our national life, and there are many Americans who think today that the best fea- 
tures of both may wisely be embodied in any supplementary legislation that may be 
essential to the complete outrounding of the Jones Merchant Marine Act of June, 1920. 

that “The American people will not stand for subsidies 
—Congress will never pass a subsidy law.” All of 

which is simply an unconscious result of very persistent for- 
eign propaganda. As a matter of fact, we have had subsidy 
laws in the United States sustained by an overwhelming 
majority of the nation. The first example was the Ocean 
Mail Law of 1847, enacted on the recommendation of a 
Democratic President, Mr. Polk. This earlier subsidy sys- 
tem gave the country its first transatlantic and South Ameri- 
can steamship lines. That legislation proved as beneficial 
to steamship building and operation from American ports as 
the original discriminating duties and tonnage taxes had 
been to the sailing ships of the first half of the nineteenth 
century. As Dr. David A. Wells said of these pioneer steam 
lines: 

r be: most frequent objection urged to the subsidy plan is 

“During the single year 1849-50 we increased our ocean 
steam tonnage one hundred and thirteen percent, and the 
seagoing qualities and performances of our vessels were so 
admirable that the Cunard Company, which had then been in 
operation ten years, was obliged to bring out new ships to 
compete with them. The prospect, therefore, at one time was 
that the United States, although late in the start in this new 
department of foreign shipping, would soon equal, if not 
overtake, her great commercial competitor.” 

When both America and Britain were subsidizing their 
mail lines, all the honors of the Atlantic went to the Stars and 
Stripes, floating over the larger, the more comfortable and 
the swifter ships, which commanded the bulk of the best 
cabin passenger traffic. Our ocean steam tonnage, which 
amounted in 1849 to only 20,870, had risen in’ 1855 to 
115,045. It is a matter of history—how the sectional 
quarrel over slavery between North and South broke down 
the American subsidy system because of its rapid enhance- 
ment of the sea power of anti-slavery New England, New 

York and Pennsylvania. That is to’say, our early subsidy 
experiment was abandoned because of its very success. 

PosTaL SuBSIDY oF 1891 

Not again until 1891 was a general postal subsidy law 
placed on the statute books. It so happened that, though 
passed by a Republican Congress, this law was faithfully 
enforced by President Cleveland’s Democratic Administra- 
tion. It gave us the American Line of transatlantic steamers, 
still in existence, and it greatly strengthened our steamship 
services to the West Indies and Australia, even though the 
rates of compensation provided in the Act were cut down in 
the House of Representatives to what seemed to be an inade- 
quate figure. The Ocean Mail Law of 1891 commanded the 
support of a majority of popular opinion, and remained on 
the statute books until set aside in part by the Merchant 
Marine Act of 1920. 

Though shorn of its full, intended effect by sectional 
rancor in the National House, this Act stimulated ocean ship- 
building, developed strong shipping services and gave the 

Manager, *Vice-President and General American Steamship Owners’ 
Associaticn. 

country in the Spanish War of 1898 and in the great world 
war the invaluable nucleus of a naval reserve. 

Between the Spanish War and the world war there were 
persistent efforts to liberalize and extend our subsidy legisla- 
tion. ‘These efforts failed. It will be interesting to review 
the facts in the case, because the actual records strongly sup- 
port the assumption that the right kind of a subsidy law 
could readily be enacted by such a Congress as that now in 
power in Washington. 

FrvyE Supsipy BIL 

In the first session of the fifty-seventh Congress, in De- 
cember, 1901, Senator William P. Frye, of Maine, chairman 
of the Committee on Commerce, introduced a comprehensive 
shipping subsidy bill providing national aid for regular mail 
lines and granting a fixed subsidy based upon mileage in the 
foreign trade for cargo steamers and sail vessels. 

This measure involved an expenditure of about $9,000,000 
a year. It was actively supported by all the shipping in- 
terests and a large part of the commercial interests of the 
country, and it passed the Senate by a decisive majority. But 
it encountered a hostile committee dominated by Middle 
Western men in the House of Representatives and could not 
be reported out of this Committee on Merchant Marine and 
Fisheries. 

GALLINGER SuBSIDY BILL 

In the spring of 1904, on the recommendation of President 
Roosevelt, Congress passed a bill creating a Merchant Marine 
Commission of five Senators and five Representatives, a ma— 
jority being Republicans. This commission, headed by the 
late Senator J. H. Gallinger of New Hampshire, conducted’ 
an active inquiry by hearings throughout the United States 
and reported a general shipping subsidy bill providing en- 
couragement not only for mail lines but for cargo vessels, 
steam and sail. This measure passed the Senate on February 
14, 1906, by a vote of 38 to 27. 
As illustrating the increased popular strength of the sub- 

sidy principle when properly advocated and explained, the 
Gallinger bill, amended, however, so that bounties to cargo 
craft were stricken out, was passed in the House on March 1, 
1907, by a vote of 157 to 145. Thus the measure, or a sub- 
stantial part of it, had won a triumph in both branches of 
Congress. But the bill unfortunately met with filibustering 
opposition in the Senate, led by Senator Carmack of Ten- 
nessee, who was retiring from public life, and a few weeks 
later was slain in a street brawl in his home town. This 
defeat, of the Gallinger bill was made possible by the fact 
that it was brought up in the last hours of an expiring 
Congress. 

President Roosevelt, however, pushed the subsidy bill so 
vigorously that as an ocean mail measure it was again passed 
in the Senate on March 20, 1908, without a roll-call—the 
usual Democratic opposition being withdrawn, very largely 
out of respect to Senator Gallinger, after the passage of the 
measure had been earnestly advocated by several Democratic 
Senators. Three days later, in the House of Representa- 
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tives, on a motion to add the subsidy measure to the Post 

Office Appropriation bill, the vote was exceedingly close, but 
the motion was defeated 145 to 153. In the following ses- 
sion, on March 2, 1909, a renewed motion to pass the Sub- 
sidy bill as a part of the Post Office Appropriation bill was 
defeated again by the very narrow division of 172 to 175. 

DEFEATED BY GERMAN INFLUENCE 

What a difference a victory for the American ship would 

have made in those divisions in Congress! That Ocean Mail 

bill of President Roosevelt and Senator Gallinger would 

have rapidly constructed from thirty to forty large mail and 

passenger liners, of a speed of from 16 to 20 knots, capable 

of carrying from 50,000 to 100,000 fighting men in one 

voyage to the battlefields of France. These ships would 
have been of immeasurable value as additions to the skeleton 
naval reserve of the United States. But not even the magic 
influence of Roosevelt could win against the snaky German 
propaganda then active particularly in the half-Teutonized 
Northwest. Mark the States whose Republican votes on May 
23, 1908, defeated this measure by the narrow margin of 
eight votes in the House of Representatives: 

WiSCONSIMI -55) choc Che Ieee 8 
MNOS he os ee oe 6 

IMGNNeSOtA See Ce CO bee 3 

NO Weal vcs he Ae tcr Ds Caen eee Re eS 4 

KeansaSi ese sho are 3 

INebraskaisedt se ceo on eC 2 

Here are exactly the States where the “German vote” in 
the United States is strongest, and where Representatives, all 
unconsciously, perhaps, but none the less effectively, were 
doing the Kaiser’s will. 

While these ocean mail-naval reserve bills were before the 
country, the heads of the great German steamship combina- 
tions, the Hamburg American Company and the North 
German Lloyd, were publishing broadcast in the American 
press all kinds of adroit protests and appeals against the 
passage of this American shipping legislation, which Presi- 
dent Roosevelt had so strongly urged in fulfilment of the 
solemn pledges of the Republican platform. The men who 
chiefly inspired and circulated this propaganda against the 
American merchant marine were bold enough to do so over 
their own signatures. One was the late Herr Albert Ballin, 
the head of the Hamburg American Company of Hamburg; 
the other the late Emil Boas, agent of the Hamburg organiza- 
tion at New York. This alien opposition of Teuton mag- 
nates, who were looking forward to “The Day,” was frankly 
denounced on February 26, 1907, by Chairman Grosvenor 
of the House Committee on Merchant Marine and Fisheries. 
General Grosvenor said: 

“Two great foreign steamship companies which have bit- 
terly fought the encouragement of American shipping are the 
Hamburg American Company of Hamburg and the North 
German Lloyd Company of Bremen, the latter subsidized 
for $1,350,000 a year for a 15-knot mail service to the East 
Indies and Australia. 

“Both of the great steamship companies owe their wealth 
and their power largely to the patronage of American mer- 
chants and travelers. Yet in the crisis of our war with Spain, 
in 1898, both companies took fast ships out of the New York 
service and transferred them to the Spanish government.” 

General Grosvenor continued: 

“The real head and front of opposition in this country to 
the encouragement of American shipping always has been, 
is and always will be the rich and powerful foreign steamship 
companies, most of them subsidized by their own govern- 
ments. The foreign steamship companies that do not want 
this ocean mail bill—like the foreign shipowners who 
monopolize our trade—tell the Representatives of the Mid- 
dle West that the West has no interest in an American mer- 
chant marine; that this bill is only ‘graft’ for the benefit of 
New England, New York and Pennsylvania, and that the 

Mississippi Valley and the prairie States ought to join with 
this foreign steamship ‘combine’ and with the subsidized 
companies of foreign countries to defeat in this House all 
legislation for the protection and encouragement of the 
American merchant marine.” 

At that very time German propaganda was recognized and 
denounced by the friends of the American ship in Congress. 
To their credit, be it said, a decisive majority of the Re- 
publican Representatives of the Middle West, as a whole, 
voted for the subsidy measures and for the upbuilding of 
our merchant marine. But the minority of these Middle 
Western men, significantly in States like Wisconsin, voted 
with the almost solid Democratic party, opposed in principle 
to subsidy, against the measures which Senator Gallinger had 
framed and President Roosevelt was supporting. In fact, 
several years later, such was the infatuation or cowardice 
of these Middle Western public men, that many of the most 

conspicuous foes of the subsidy bill voted against the declara- 
tion of war with Germany! 

This Teuton propaganda at the height of its power in 
Congress was able to defeat subsidy legislation by eight votes 
out of a total of 298 on May 23, 1908, and by only three 
votes out of a total of 347 on March 2, 1909. Does anybody 
imagine that the German propagandists have any such grip 
now as they had then on Middle Western Republican Rep- 
resentatives from Teutonic districts? Does anybody imagine 
that the Middle West as a whole has learned no lessons from 
the great world war of the vital importance of an American 
merchant marine? 

Supsipy Bitts DEFEATED BY SLENDER MARGINS 

On the face of the record it ought easily to be possible for 
President Harding and his unprecedented Republican ma- 
jorities in the National House to pass subsidy legislation 
carefully drawn, vigorous and comprehensive. It is easy to 
say that subsidy bills were always defeated. As a matter of 
fact, they were not always defeated, and when they did fail 
it was by the slenderest of margins. Senator Gallinger—all 
honor to his memory—could not beat the German propaganda 
of his time. But he almost beat it, though it was so bold and 
unblushing that a distinguished Senator from the State of 
Wisconsin, after attacking with the utmost bitterness the 
Merchant Marine Commission bill in the Senate, saw nothing 
wrong in resigning from the Senate and going over to New 
York to become the general counsel of the Hamburg Ameri- 
can Steamship Company, which naturally appreciated such 
services. 

The Germans of the Northwest now have no particular 
motive to oppose the passage of American shipping bills, 
for the ships of the Fatherland are few and far between, and 
it is Great Britain that is our principal antagonist. More- 
over, the great war has had its effect upon the Democratic 
party, which probably could no longer be depended on to 
oppose subsidy as a whole. It should be said for the Demo- 
crats of 1906-1909 that they voted against the subsidy legis- 
lation because for a generation they had been in the party 
habit of voting against it, and not because of the effect of any 
foreign propaganda or any lack of zeal for the American mer- 
chant marine. But the Northwestern Republicans who voted 
against their party and against their President could proffer 
no excuse—for these very men were zealous enough to vote 
the very next day for tariff favors for their agricultural con- 
stituents. It happened that I had been serving as the execu- 
tive officer of the Gallinger Commission at that time, and 
one of those Northwestern Republicans, a native of New 
England, actually confessed to me that he had to vote against 
the shipping bill or the German element at home would de- 
feat his reelection. 

Because I know of very direct knowledge what defeated 
that shipping subsidy legislation, I cannot agree that in these 
times “no subsidy bill can pass.” 



The Ship Operator’s Interest in Foreign Trade 
Our Merchant Marine Should Carry at Least 50 Percent of the 

Products of American Factories and Farms to Markets of the World 

By John L. Binda* 

when our clipper ships were known and seen in all ports 
of the world and when our merchants made fortunes, 

which were the foundations for many of the large fortunes 
of today, by trading in everything that could be exported or 
imported, the ownership of the vessels and their cargoes was 
largely a local matter pertaining to those living in the imie- 
diate neighborhood of where the ship was built. The mer- 
chants, traders, manufacturers and farmers were all in- 
vestors, while the master and crew shared in the resultant 
profits. 

Interest in overseas commerce was then universal and the 
ship operator not only occupied himself with the routing of 
his ship but was also inter- 
ested in the disposition of the 
cargo. He often possessed a 
profound and intimate 
knowledge of the markets of 
the world and the economic 
conditions prevailing therein. 
Moreover, he understood and 
appreciated the great element 
of national service in foreign 
trade. 

In these days of speciali- 
zation and standardization, 
however, the operator of 
ships seem to have restricted 
his interest to the immediate 
management of the vessels in 
his possession. He is neither 
concerned with the origin of 
his cargo, nor with its ultimate disposal after delivery to the 
ports of call. Furthermore he does not realize that every 
branch of businéss in the country is dependent more or less 
upon and tied up in some degree with shipping. 

lr those halcyon days for the American merchant marine 

tional service. 

max in the war period. 

continuously abroad, 
disaster at home. 

COMMERCIAL OPPORTUNITIES 

The commercial benefits of trade and of that understand- 
ing between nations which leads to the mutual exchange of 
products, which protects merchants and merchandise and 
gives to the trader of other countries, under more or less easy 
conditions, opportunities for commerce with this country, are 
very vague to him. 

If we were to consider foreign trade in all its aspects, it 
would involve consideration of every phase of our existence. 
It is closely interwoven with our politics, our finance, our 
industry and commerce, our railroads and shipping. It in- 
fluences and is influenced by every one of our human actiy- 
ities. Foreign trade is the concrete expression not only of 
our exchange of goods, but to a great extent of our intel- 
lectual, personal and institutional relations with other people. 

Foreign trade is a study and a science in itself. It is a 
business founded on principles and determined by conditions 
that require constant study and attention. It was the knowl- 
edge of these facts, and the conformity thereto, that has made 
Great Britain the great foreign trading nation of the world. 

Domestic Market Nor Surrictient 

The present wave of industrial depression has clearly 
shown how fortuitous and casual our foreign trade has been 

*Research Director, National Foreign Trade Council. 

In the United States we have reached the period of 
industrial development where foreign trade has be- 
come distinctly and incontestably a matter of na- 

We can no longer afford to depend, 
as we have depended chiefly for so many years, upon 
foreign trade merely as an opportunity for the casual 
disposal of temporary surplus. 
velopment which has progressed so steadily and 
rapidly during the last half century reached its cli- 

We have attained the degree 
of production where we must either sell largely and 

or endure stagnation and 

in the past. We built a great merchant marine in a few years 
to carry the product of American factories and farms to the 
markets of the world. There was a time not far back when 
the demand from abroad strained the capacity of the mills, 

the factories and the farms. The stars and stripes were 
again becoming familiar in every port. The long hoped for 
day when at least 50 percent of our foreign trade would be 
carried in American ships was in view. 

But what a change has taken place! With the stagnation 
of shipping, resulting from the worldwide business depres- 
sion, our merchant marine has been forced gradually to with- 
draw from the seas. At last the ship operator is beginning to 
appreciate the vital necessity for the continuous and proper 

development of our foreign 
trade. 

At present we are con- 
fronted by a situation of ex- 
ceptional difficulty and 
though we may not possess 
the benefit of world-wide 
long experience of some of. 
our competitors, a proper 
appreciation of the meaning 
of foreign trade to the nation 
and a spread of sympathetic 
understanding among our 
people as to the necessity of 
doing all in their power to 
assist in its development will 
brighten prospects for an 
early amelioration of the 
present conditions, 

Our industrial de- 

Dests Must BE Patp By Imports 

The liquidation of the tremendous amount of foreign se- 
curities held by the Government and investors should be of 
vital concern to the ship operator. The war turned us from 
a debtor to the world’s greatest creditor nation, and instead 
of having an interest outgo of $250,000,000 per year, we are 
entitled, when Europe gets back into condition to produce and 
pay, to an interest income of nearly $600,000,000 per year. 
In theory this interest must be paid in money. In practice, 
however, the debtor countries will pay in goods, materials or 
in articles which our climate will not allow to be produced 
or not to be produced in so useful a form. 

When a country borrows, it exports securities and takes 
goods in exchange. ‘In theory the lender provides money; in 
practice he lends manufactures, rails, rolling stock, ammuni- 
tions, supplies, etc. In the early development of -the rail- 
roads in the United States, the financing was done in Eng- 
land and it was British steel that was used in the construc- 
tion. During the world war the loans to the Allied coun- 
tries, although expressed in dollars, actually represented war 
material and food bought in this country and shipped 
abroad. 

The ship operator will, therefore, realize that there will be 
for sometime to come an ever increasing flow-back into this 
country of articles of European manufacture. The importa- 
tion of these goods instead of money and securities will cause 
a check of the tendency to increase the amount of currency 
in this country and lower the value of the dollar. Another 
result will be that while we can sell abroad goods that we can 
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produce to a better advantage, this will be counterbalanced 
by the importation of other goods which can be produced 
better abroad. 

Imports We Must HAVE 

It is because we have great need of certain materials that 
can only be satisfied outside our country, that foreign trade 
is a necessity. Little does the manufacturer of this country 
realize how dependent he may already be upon foreign coun- 
tries for the supplies that keep his industry.alive. If he is 
a leather manufacturer, he must import quebracho for tan- 
ning from Argentina. If he manufactures anything in which 
the use of rubber enters, he must see that his business would 
be impossible but for the importation of rubber from the 
Straits Settlements and Brazil. Does he manufacture tin 
plate? Then he must go to Bolivia for his tin. No flax, jute, 
or sisal—all of which are so important to many of the in- 
dustries of the United States—is grown in this country and 
our supply must be obtained from other lands. This list 
might be extended indefinitely, but it is sufficient to show that 
in practically every article manufactured in the United States 
there enters a product of some foreign country, and that, after 

all, we are as dependent upon foreign markets as upon local 
markets for the proper development and continuation of even 
our domestic business. 

There is nothing “foreign” about foreign trade, for it is 
based upon the same principles and is simply an extension 
of domestic business to which new languages, new points of 
view, new business methods and new ways of doing things 
anay be added. 

No nation can flourish, if the individuals comprising it are 
not actively employed in profitable occupation. the measure of 
that profit being the manner of the general weal. A country 
dependent solely upon the proceeds of the cultivation of a 
poor soil in an uncongenial climate and the scanty returns of 
occasional fishing and hunting is fated to remain low down 
in the scale of civilization and its people are unable to enjoy 
those advantages of culture, education and refinement com- 
mon in other lands more richly endowed. It is because this 
country enjoys fertile soil and a variety of climate and is 
richly stored with coal, iron and other natural resources that 
its inhabitants are able to partake of greater advantages than 
are the inhabitants of the Old World. 

MarKET Price DETERMINED BY SURPLUS 

Interest in foreign trade in this country did not extend, 
prior to the war, much beyond such of our citizens as in- 

habited a narrow fringe along the Atlantic and Pacific sea- 
boards. It has been hard for the farmer in the interior to 
realize that the price received for his cereal is largely the 
price which the surplus portion of his crop obtains in the final 
consuming market of the world, less expense of transport and 
sale; that such a price governs not only that exportable sur- 
plus but fixes the level at which the domestic portion of his 
production sells at home. 

The necessity for a sympathetic understanding by the ship 
Operator of the problems which confront the farmer in the 
economic disposition of his produce to the markets of the 
world is vital. Every step which reduces the expense of trans- 
portation also tends to increase the net return on the entire 
production of his farm. The consuming countries of Europe 
iargely make the measure of the prosperity of our cereal pro- 
ducing regions. Complete and adequate ocean transport, 
with regular service and fair rates, will directly reflect into 
the maintenance of the buying power of our farmers. 

I think that it was Sir Walter Raleigh who said that the 
nation which controlled the shipping of the world controlled 
its trade and in that way the world itself. This may not be 
entirely true, but it cannot be denied that the control of ocean 
transportation has been a determining factor in the economic 
life of a country possessing it. 

For many years the transportation of the products of our 
factories and farms to the overseas markets and the buying 
back of valuable raw material used in our manufactures has 
been in the hands of the merchant marine of the European 
nations with Great Britain as the dominating factor. In 1914 
our total tonnage in foreign trade was less than two and one- 
half percent of the world’s shipping. The five billion dollars 
which we owed to Europe at the outbreak of the war was 
largely resultant from our lack of foresight in not having 
developed an adequate merchant marine. 

Sussipy Has GoNE TO FOREIGN SHIPS 

Owning few ships we have been obliged to pay to the 
foreign ship operator nearly twenty cents on the dollar in 
freights to send our goods to the foreign markets and another 
twenty cents had to be added onto the cost of everything 
bought abroad for transportation to this country. This added 
handicap has made it comparatively difficult for us to com- 
pete on an equal basis in foreign markets with our greatest 
competitor, which has had the advantage of being able to add 
to the national income of her subjects twenty cents on every 
dollar received for the transportation of the commodities en- 
tering into our international trade. 

We are now in possession of a merchant fleet sufficient for 
the needs of our international commerce and there is no rea- 
son why the ship operator should not be able to retain in the 
United States a great proportion of the tremendous amount 
annually paid foreign shipowners for transportation. To do 
this he must have an intimate knowledge of the fundamental 
principles involved in foreign trade. He must become aware 
of the many benefits which its steadfast maintenance brings 
not only to himself but to every man, woman or child en- 
gaged in a productive capacity, for the wide outlets of world 
trade serve to maintain a steady flow of output, which in turn 
stabilizes the job of the worker. 

Diesel-Electric Yacht Guinevere Suc- 

cessfully Completes Her Trials 
DGAR PALMER’S yacht Guinevere, which has just 

E. been completed at the yards of George Lawley & Son, 
Neponset, Mass., successfully passed her trials on 

August 15. Designed by A. Loring Swasey, the Guinevere 
is a three-masted schooner with a waterline length of 165 
feet, overall length of 195 feet, beam of 33 feet and displace- 
ment of 642 tons. Her chief feature of interest is, however, 
her auxiliary power, which is of the Diesel-electric type. 

Her power plant consists of two six-cylinder, 350 horse- 
power, model 24-A Winton oil engines of 225 revolutions 
per minute, each of which is directly connected to a 225 
kilowatt, 125 volt Westinghouse direct-current generator. 
Power from these generators is supplied to the Westinghouse 
propeller motor, which develops 550 horsepower at 250 volts 
and 220 revolutions per minute. 

On her trials the Guinevere ran over the 6% nautical 
mile measured course between Boston Light and the light- 
ship, attaining a speed of 11.82 knots, which is a knot more 
than contract speed. At no time did the propeller speed 
exceed 180 revolutions per minute, and since the propeller 
motor is capable of 220 revolutions per minute the Guinevere 
has plenty of excess speed. 

Special tests made to determine the ability of the vessel 
to reverse gave the following results: Time to reverse the 
propeller motor from full speed ahead, 3 seconds; time to 
effect astern movement of vessel from full speed ahead, 25 
seconds; time to effect ahead movement from full speed 
astern, 15 seconds. During these very severe tests, the motor 
and generator showed no sparking or signs of overloading. 

The reliability of the electrical equipment and the high 
speed obtained, as shown by these tests, emphasize the prac- 
ticability of Diesel-electric drive for commercial service. 



The Shipping Board Gets Its Chance 
By Waldon Fawcett 

The ‘new management” at the United States Shipping Board has been given until 
January 1, 1922, to work out its own salvation—to show what it can do to bring 
order out of chaos. It must accomplish its rehabilitation (if it can) on a “deficiency 
appropriation” for the last half of 1921 that is much below the estimates submitted 
to the Congressional committees on appropriations. But in voting an operating fund 
of $48,500,000 Congress showed a disposition to allow Chairman Albert D. Lasker, 
the new head of the Shipping Board, to make a test of his policy without imposing 
undue limitations or restrictions. 

Board revealed to Congress in the past few weeks, 

Chairman Lasker has disavowed any intention to dis- 

courage the Government and the national legislature with 

respect to its merchant marine. On the contrary, he has in- 

sisted that some one must show confidence in the American 

marine, if it is to triumph, and that some one can only be 

Congress. The Shipping Board fleet, in the time it was oper- 

ated, “saved to America untold millions of dollars in freights 

that would have gone to other countries,” according to the 

retrospect of Chairman Lasker, and in the years to come 

the United States must have an adequate merchant marine 

or it might as well put an end to its army and navy. It will, 

he prophesied, require a year “to show anything” and two 

years to show any efficiency in the rehabilitation of the 

government-owned merchant fleet but, if every element in the 

nation is helpful, “the wreck can be turned into an asset 

so great that from a money value it will be worth the whole 

$26,000,000,000 that the war cost us.” 

IN| gens sareiil to the conditions at the Shipping 

SystemM OF OPERATING SHIPS TO BE REVISED 

In shipping circles, interest in the new program of the 

reorganized Shipping Board will focus most sharply upon 

the revision of the system of ship operation. And it is here, 

as it happens, that the manifestation of readjustment has 

been most radical and most immediate. In effect this involves 

a divorcing of the detail of operations from the direct respon- 

sibilities of the Shipping Board. When the new executives 

took charge they were appalled by the system which referred 

every administrative detail of ship operation to headquarters. 

At one of the early meetings the Shipping Board expended 

four hours in discussion of one little detail that, as the mem- 

bers afterward confessed, would, in any minor business, be 

left to a subordinate. 
Such a system, it is now felt, shows a faulty perspective 

on the responsibilities that the law assigns to the Shipping 
Board. The main function of the Shipping Board and the 
permanent function, if the Shipping Board is to continue in 
existence, is to exercise certain regulatory functions over 
American ships and over all ships touching at American 
ports, very much as the Interstate Commerce Commission 
exercises supervision over the railroads and railroad traffic 
of the country. To this primary duty was added, as the 
occasion of war required, the operation of the merchant ves- 
sels owned by the Government. The result of a literal ap- 
plication of this latter obligation is that whenever a vessel 
was to be reallocated or when a change of registry was in 
contemplation the detail was laid before the chief executives. 
There was neither time nor energy left for the proper con- 
sideration of broad questions of policy. 

SHIPPING BOARD TO SHAPE THE POLICIES 

To bring emancipation from this burden of detail is the 
object of the current change in policy which places the oper- 
ation of the vessels under the Emergency Fleet Corporation. 

The members of the Shipping Board are the trustees of the 
Fleet Corporation and thus they are in a position to exercise 
the full supervisory powers with which they are vested by 
law. Yet there will be that decentralization of authority, the 
lack of which in the past has resulted in that tardiness of 
decision which passed for incapacity and which when it 
impeded the announcement of rates on cargo resulted in 
losses estimated in the aggregate at millions of dollars. 

The backbone of the new system of ship operation is 
found in a trio of new executive positions whose occupants 
are answerable directly to the Shipping Board. Operating 
vice-presidents, they are designated, these new managing 
directors in charge of operations. ‘These vice-presidents, all 
men of wide practical experience in the shipping field, carry 
out the policies formulated by the members of the Shipping 
Board, acting as trustees, and they are of course answerable 
to the trustees. The operating vice-presidents have plenary 
powers—the first time that there has been any such delega- 
tion of authority under the organization of the { 
Board. 

ACTUAL OPERATING PLANS IN EXPERIENCED FANDS 

Determination to bring about operating conditions that 
would compare favorably with the corresponding status in 
the sphere of private shipping was indicated by Chairman 
Lasker’s initial selections for the vice-presidential berths. 
The appointees, W. J. Love, E. J. Frey and J. B. Smull, 
were selected after a careful canvass of all the executives 
in the shipping business who might fittingly be drafted for 
such service. Mr. Frey was for years assistant to the presi- 
dent of the Pacific Mail Steamship Company but he was 
associated with the Shipping Board all through the war. 
W. J. Love, eulogized as “one of the few American man- 
agers, American born,” was formerly with the British ship- 

ping firm of Furness, Withy & Company. J. B. Smull is a 
member of the ship brokerage firm of Winchester & Com- 
pany. Messrs. Smull and Love were members of the charter 
committee of the United States Government during the war 
and thus obtained unique experience through the allocation 
of all vessels under the American flag used for merchant 
marine purposes during the war. This trio of experts on 
allocation and charter are bringing to bear their combined 
judgment and experience to draft a successor to the M O 4 
charter, or contract—a new form that will result auto- 

matically, so to speak, in the filing of a report on every 
voyage. 

Just here, it should be noted that managing operator’s 
contract No. 5, supposing it to be distinguished in that 
manner from the four preceding contracts or agreements, 
does not presume to wipe the slate clean and start anew the 
entire program of ship operation. Chairman Lasker has 
stated that unsatisfactory as is the five-percent-gross-revenue 
system it is not proposed to scrap it ruthlessly until there is 
something better to substitute. Moreover, the present con- 
dition of the shipping business—the reported impossibility 
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of making bare boat charters, etc.—has convinced the new 

head of the Shipping Board that this is not a time to rev- 
olutionize the operating system at one stroke. 

Warning, he gives, though, that the minute world trade 
revives so that vessels may be operated at a profit it is the 
intention of the Fleet Corporation to compel interests that 
have continued to operate under the M O 4 contract to 
either purchase the ships in their possession or else enter into 
new contracts on a basis more favorable to the Government. 
Otherwise the vessels will be transferred to other operators 
who will buy or will make charter on a basis deemed to be 
more equitable to the Government. But the new administra- 
tion is determined to put an end forthwith to practices on 
the part of operators such as the routing of ships without 
regard to the interests of the Government, so long as a prof- 
itable commission be assured to the operator, and “‘side line” 
enterprises, such as the organization by ship operators of 
stevedore companies, the excessive charges of which are 
approved by the interested ship operators. 

SHip Repatr Accounts to BE Kept Up To DATE 

A reform is also slated at the Shipping Board in the 
auditing of repair accounts, the delays in the past being 
charged largely to managing operators. By former practice 
it was the custom of the repair companies to submit their 
bills to the vessel operators for approval. In many instances, 
the operators did not pass the bills along to the auditing 
department of the Shipping Board for weeks or months. The 
auditing is just beginning to get up to date on repair accounts 
and in the payment of back bills. During the past few 
months appreciable progress has been made in this direction 
and it is believed that with the revised routine, which no 
longer requires the submission of the bills to the managing 
operators, it will be possible to keep matters up to date. 

Director of Operations J. B. Smull took up his new duties 
in Washington convinced that it was necessary to change 
entirely the method of operating boats. In this he held to 
the idea that ultimately all the vessels should be sold. The 
Shipping Board or the Government should, just as soon as 
possible, get out of the business of vessel ownership. But 
there is no present possibility of selling boats at any price 
and while awaiting a sale market a new form of charter, 
which will probably be of the bare boat type, is being worked 
out by the Shipping Board. A committee of the American 
Steamship Owners’ Association will also draw up a form of 
charter acceptable to the shipowners for the guidance of the 
Board. 

DiIRECTOR SMULL’S RECOMMENDATION 

It is conceded that the present is not an opportune time 
for bare boat charter or sale but, if it is impossible to per- 
suade enough operators to co-operate with the Shipping Board 
and take some of the risk of operating, the director of oper- 
ations will recommend that the boats be tied up until such 
time as it is possible to allocate them upon a basis more 
favorable to the Government. This will be the recommenda- 
tion, even though it might increase the immediate loss to the 
Government to tie up the boats. Director Smull was willing 
to go further and recommend cancellation forthwith of the 
contracts in force and the substitution of some sort of co- 
operative plan. Chairman Lasker concurs with his associate 
in the feeling that, even though it costs more to tie up the 
loss-taking vessels than to operate them, this course should 
be pursued for its effect upon the operators. He feels that, 
if operators find that they cannot have vessels under the 
ultra favorable terms that have prevailed in the past, they 
will negotiate with the Shipping Board on terms less one- 
sided. All the while, however, Chairman Lasker insists that 
the 5-percent-gross-revenue contract is really detrimental to 
the best interests of the ship operating class as well as to the 
Government. Nobody has any pride in the boats, he declares, 
and insists that a merchant marine can never be built up in 

the way the nation has been going. ‘““The old contract sys- 
tem,” insists the chairman, “is the worst thing that could 
happen to the shipowners of America. It does not create 
stability and it would mean more to the shipowners than it 
would to the Government to change that system.” 

Firm is the faith of Director Smull that under a different 
plan of operation between the Shipping Board and the ship 
operator the operator will eventually own his boat outright. 
Especially is the new director confident that co-operation of 
this kind would be the means of developing profitable new 
trade routes. Discussing this aspect of the matter the other 
day, he said: “There are routes that can be developed that 
Americans have never touched at all. Their scope of business 
has been too small to allow them to do it. 

AMERICAN STEAMSHIP OPERATORS WIDENING THEIR FIELD 

“They have been brought up in the Western Hemisphere 
business or in running to South America or along the coast 
and they have never broadened. The American steamship 
man before the war was a rather narrow-gaged man who just 
ran in the route his father ran before him, or that his grand- 
father ran before him; but the war came along and it has 
developed in the American steamship operator the desire for 
world trading and he is going into it. You have seen in 
the last two years, or since the war has been over, that these 
men are spreading out in all directions. The routes that 
they have not tackled are the routes that they are afraid to 
tackle and I think it will be advisable for the Shipping 
Board to help them.” 

It is admitted that it will take some time to work out a 
satisfactory operating system and it may be that there will 
needs be several plans, or modifications of the standard plan, 
in order to afford suitable conditions for the various classes 
of ships. Director Smull is set, however, on some plan 
whereby the operator will accept some of the responsibility 
for the losses as well as for the profits. He argues that a 
ship operator should have something at stake so that he will 
be vitally interested in the operation of the boats; so that, 
as the director illustrated it, the shipping man will be vitally 
interested in the question of whether it costs $30 or $50 for 
a tug to take the boat out of the pier. 

One of the ambitions of the new management at the Ship- 
ping Board is to do its full share to make vessel operation 
profitable. All routes are to be carefully inventoried in a 
determination to ascertain if any routes are over-tonnaged 
and to cut down the allotments of vessels so that the ships 
on each route will pay, or at least that losses on parallel 
lines will be avoided. The new administration will, in the 
case of all M O 4 contracts that may be continued, overhaul 
the system of purchasing food and rations that have been in 
force in the past. Commenting on the record of the past and 
expressing hope for the future, Director of Operations Smull 
recently remarked that the fiasco was not, perhaps, the fault 
of anybody in particular so much as it was the fault of a 
system. “Practical men must be put in charge” is his slogam 
for the forward march and it means that not only will prac- 
tical men sit at the desks at Washington but that each 
“branch office” where contact is established with the ship- 
ping community will be in charge of an executive who has. 
had shipping training and experience. 

ELrcrric LANTERNS FoR Om Suips.—The Standard 
Oil Company has recently installed in the pump rooms of 
their oil ships, several hundred LaFrance fire and explosive- 
proof electric lanterns, manufactured by the American-La- 
France Fire Engine Company. The adoption of this lan- 
tern was considered advisable due to the inflammable nature 
of the air where they are to be used. A new front arrange- 
ment, makes possible quick change or replacement of the 
glass lens or the lamp bulb without using a screw driver or 
other tools. 



Developments in Marine Insurance 
Insurance Certificates—Insurance Rates—Theft 

and Pilferage — Load Line — Bunker Fires 

By ‘‘Bordereaux”’ 

HERE is a rueful truism current among marine insur- 

ance men to the effect that their business is the first to 

feel the pinch of hard times and the last to recover 

from it. By which they mean that when trade slackens in- 

surance immediately begins to wane and only feels the touch 

of revival after productive industry has had its hour’s head- 

start and the underwriter is finally called in to guarantee safe 
passage for the output. The present period of slump and 
reconstruction is, therefore, being accepted with grim phi- 
losophy; and the underwriter has need of all the constancy 

he can command. 
Not in many a long year has marine coverage been so 

little in demand, nor have many men now in the business 
known a time when losses were heavier or the moral hazard 
more formidable. Ask them “How is business?” and you will 
be answered: ‘There ain’t no such animile.” Barring a hull 
here and there and an occasional bulk or general cargo, there 
is little enough to insure. The point is that these are the 
kind of times that put underwriters to the acid test. 

The solid, established offices will know how. to weather 
the storm but the newcomers are flying distress flags. These 
latter were attracted to the business by the tremendous profits 
derived from covering war risks. For a time they did a land- 
office business and piled up fortunes almost over night, but 
with the return of normalcy they were dismayed to find them- 
selves suddenly bereft of exorbitant revenues and now, with 
nothing but cold, straight marine insurance to fall back upon 
—and but little of that—their inexperience has small chance 
in a contest with the skilled veterans. Many of them have 
already given up the struggle and more of them are bound 
to do so. 

The effects of this ill-starred invasion of so intricate a 
line of work have been disconcerting even to the old-timers. 
The market has been disrupted by desperate efforts to recoup 
through suicidal rate cutting and the concession of unprofit- 
able coverage conditions. Claims have been side-stepped by 
the novices whenever and wherever they could manage it. 
And, to make a bad situation worse, foreign reinsurers have 
frequently left them in the lurch. However, the worst is 
well over and the market is shaking itself into shape. 

Marine Insurance Certificates 

EERHAPS the most disconcerting occurrence of the year 
has been the decision by Justice McCardle, of the King’s 
Bench Division of the English High Court of Justice, 

to the effect that a marine insurance certificate is not the 
same thing as the original policy and may not be substituted 
for it. This dictum, if given wide acceptance, would 
strike a mortal blow at the most convenient and labor- 
saving device now employed in this business. 

The certificate applies only to cargo shipments. It orig- 
inated in this country and has been in highly satisfactory 
use for more than a half century. Foreign insurance com- 
panies domiciled here make free use of it and a number of 
foreign countries have adopted it. In this country at least 
it has largely replaced the insurance policy itself as the 
document used in financing commercial transactions. The 
general practice now is for merchants to take out open poli- 
cies for the protection of all their shipments over certain 
described routes and under such policies the assured is given 
the privilege of issuing certificates on special forms. 

These certificates, when properly countersigned by some 
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authorized representative of the company, afford a con- 
venient way of issuing negotiable evidences of the insurance 
itself. They have always been acceptable to the banks and 
make one of the four documents which collectively are 
known as a “‘commercial set’”—namely, the invoice, the bill 
of lading, the draft or bill of exchange and the insurance 
certificate. They provide for payment in all parts of the 
commercial world and, when issued by responsible under- 
writers, are accepted at their face value in every banking 
center everywhere. This insures additional promptness in 
the payment of claims, as foreign settling offices are under 
no necessity of forwarding documents to the original issuing 
company. 

The point made by Justice McCardle is that the buyer 
can not know that the certificate 1s of proper character un- 
less he examines the original policy and that he could not 
sue under it unless he showed that he is the assignee— 
which is something, in his opinion, unprovided for under 
the Marine Insurance Act of 1906, the controlling law of 
England with respect to marine insurance. This decision, 
it must be admitted, shook the American marine insurance 
market up considerably, but sober second thought has re- 
stored its equanimity. Much of the force of the Justice’s 
contentions is lost by the fact that the very certificate in 
question is found to have contained all clauses necessary to 
inform its holder of the conditions of the insurance on the 
particular shipment which it covered. The real reason that 
England does not herself employ certificates is because her 
laws require the imposition of a stamp tax within ten days 
of the arrival of a shipment in her ports; this tax has to go 
on the original policy. No reputable American underwriter 
has ever repudiated its certificates, whether they carried the 

British stamp tax or not. England has no open policies, but 
it has what is practically the same thing, a “perpetual 
cover.” 

The American Institute of Marine Underwriters has had 
the McCardle decision under consideration, but it is im- 
probable that any especial action will be taken. The whole 
matter, it is confidently believed, will soon blow over. 

Insurance Rates 

HERE has been a deplorable tendency on the part of 
American shipowners to bring all the influence they can 
control to bear upon a reduction in insurance rates. 

Only last June the managers of the American Marine In- 
surance Syndicates granted a reduction of from 15 to 20 
percent on all Syndicate ““B” boats, and they feel that they 
can go no further without inviting certain loss to the sub- 
scribing companies. 

The reason for unrest on this point on the part of our 
shipowners is the wide-open condition of the London hull 
market. When the British Hull Agreement collapsed, two 
or three months ago, it threw rates, values and conditions 
into a welter of chaos and Lloyds and many of the more 
greedy company underwriters flew at one anothers’ throats in 
a mad scramble for business at any old price. The natural 
result has depressed insurance rates to a losing basis—but 
it has presented shipping interests with the greatest bonanza 
they ever had over there. 

The effect of this was at once felt by shipowners on this 
side and that is why they would like to see something of the 
same sort in vogue here. It would bring their insurance 
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overhead nearer a competitive equality with that of their 
foreign rivals. But fortunately for the stability of American 
marine insurance the majority of the board of managers of 
the Syndicates have set their faces firmly against any such 
suicidal recourse as a rate war with their desperate British 
competitors. 

Bunker Fires 

UNKER fires continue to cause a consistent run of 
losses. Underwriters urge close attention to the prob- 
lem of proper care for the stowage and watching of 

bunker coal, as they have been compelled to charge this haz- 
ard with a very considerable increase in marine casualties. 
It is found that certain varieties of new coal, much of which 
is untested, have been employed to fill out shortages caused 
by the recent British coal strike and that spontaneous com- 
bustion has frequently developed in them. Excessive heat, so 
generated, extends to coal in permanent reserve bunkers and 
releases gases which readily become ignited. The chief 
causes of bunker fires lie with the regrettable tendency to 
slight the cleaning out of bunker waste, which accumulates in 
the form of coal dust and forms dangerous pockets. 

Theft and Pilferage 

F all the alarming consequences of the late world war 
the most serious to marine insurance has been the 
enormous increase of theft, pilferage and short deliy- 

ery claims. This has come about through an undermining 
of moral fiber and a disregard for property rights, combined 
with a suspension of discipline among transportation work- 

men, whose services were so all-important during hostilities, 
and a subtle change in the relations of shipowners, shippers 

and underwriters. 
The risks of theft and pilferage, which may be described 

as the stealing by stealth of goods while in the custody of 
third parties during the process of transportation, are not 
covered by a marine insurance policy unless provision there- 
fore is made by special endorsement. They are not properly 
marine perils and the underwriters should not insure them at 
all. They drifted into doing so during the war as an accom- 
modation to their patrons. Prior to that the burden of this 
hazard had rested upon.the steamship companies; but under 
stress of war conditions the latter became virtual dictators in 
overseas commerce and shifted the responsibility to the 
shoulders of the underwriters by introducing clauses in their 
bills of lading which negatived in large measure their com- 
mon law liability for property in their custody. 

This led to a relaxing of vigilance in the safeguarding of 
shipments and the evil grew by leaps and bounds. It has ex- 
tended to every part of the w orld. Underwriting offices have 
been swamped under an endless deluge of claims and the 
situation is as bad today as at any time since the war. 
Better packing has been effected and advertising matter re- 
moved from shipping cases—thus doing away with two fatal 
avenues of criminal approach—and shipping marks have 
been regularly changed to mystify the thieves; still the losses 
continue to mount up. Remedial devices, in the shape of 
new policy clauses, have been tried without success both 
here and abroad. 

So great has become this menace that the attention of the 
national Government has been called to it, and the House 
committee on the Merchant Marine and Fisheries has under 
consideration the advisableness of amending the Harter Act 
so as to restore to it the force originally intended by its 
framers and place responsibility for goods in transit upon 
the shoulders of the carriers. ‘This movement is receiving the 
unanimous support of marine underwriters. They contend 
that the original Act has been made largely non-operative 
through numerous amendments, State statutes and court de- 

cisions and that, in consequence, carriers are today able to 
limit their liability to negligible amounts. The weakness of 

the Act is that it limits the scope of the carriers’ liability, 
but not the amount of it. The old Act of March 3, 1851, on 
which rests the principle of American maritime limitations, 
imposed a much more strict account. The Harter Act, which 
was passed February 13, 1893, fixed no new obligations 
upon the shipowner, but, on the contrary, accorded him ex- 
emptions he had never had before. A leading authority in 
admiralty law has pronounced it “the great bulwark of the 
foreign shipowner—in fact, of all shipowners—in contesting 
liability for cargo losses.” 

Load Line 

HE reconvening of Congress brings up for final de- 
cision the question of America’s having a load line. 
Marine underwriters are solidly behind the affirmative. 

They argue that the United States stands practically alone 
among the great Powers in being without this safeguard to 
marine life and property, and that there can be no valid 
contention against it that is not grounded upon selfishness. 
They insist that their advocacy of the proposal does not 
arise from selfishness, as they would only have to raise the 
premium rate to equalize adverse conditions; but they feel 
that America, without a load line, is in a disadvantageous 
position with respect to other nations—having no reciprocal 
demands to impose—and that the lives of American seamen 
are imperiled for want of it. Leaving the loading of a vessel 
to the discretion of a master or captain is regarded by them as 
a hit-or-miss method of less than doubtful value. Further- 
more, a scientifically ascertained and imposed line puts the 
conscientious and careful shipowner on a competitive equality 
with his less scrupulous competitor, who, with an identical 
overhead, may now out-operate the former by carrying more 
cargo. 

Under the provisions of the proposed bill the determina- 
tion of our load line would rest with the Secretary of Com- 
merce, and a commission appointed by him has reported a 
line that has an advantage over the British Plimsoll marks 
in that it is made from the viewpoint of America and 
American trade. Underwriters predict that such a line would 
result in the lowering of the insurance rate, because the loss 
on boats would probably be less. They also feel that our 
national position would be immeasurably enhanced, if we 
have a definite plan of this kind in operation, when we enter 
the international load line conference that is certain to be 
held in the not remote future. We could then enter such a 
conference with a worked-out, well-working plan of action, 
rather than have to accept and make the best of some foreign 
proposal specially adapted to the needs of other interests and 
conditions than ours. 

Rates via the St. Lawrence 

UESTIONS are frequently raised as to the probable 
effect upon marine insurance rates of the carrying 
through of the project for the St. Lawrence inland 

waterway, particularly as it would concern an all-water route 
from Duluth via Montreal to the United Kingdom. A com- 
parison of rates as at present obtaining on, for example, grain 
shipped from Duluth all-water to Montreal and thence to the 
United Kingdom, with the same commodity shipped over the 
lakes to Buffalo and thence by barge canal to New York for 
transshipment to the United Kingdom shows a differential 
during the summer months of about 10 percent in favor of 
the latter route, with a rapidly increasing differential in favor 
of the New York route from October 15 to the close of navi- 
gation out of the St. Lawrence. The summer differential 
might be practically wiped out, if there were a direct all- 
water route via Montreal eliminating the transshipment 
which now occurs at Port Colborne or Kingston. 

The present basic transatlantic rate out of Montreal is 
practically double that of New York; this is because Mon- 

(Continued on page 778.) 



Marine Exposition a Combined Maritime Gathering 
National Marine League Unites with Society of Naval Architects 

and Marine Engineers and Marine Equipment Association, Navy 
Department and Shipping Board to Exhibit and Co-operate 

Equipment Association of America in its plans for 
“American Marine Week’”—November 14-19; and 

everything points toward this as the greatest single event of 

its kind in the history of marine shows. 
At a meeting of the Executive Committee of the Associa- 

tion on September 19, a number of matters were decided, the 
one of first importance being the unanimous acceptance of a 
proposal for complete co-operation with the National Marine 
League submitted by its president, P. H. W. Ross, in person 
at the meeting. In substance, the agreement provides ways 
and means for uniting the efforts of the two organizations in 
the matter of stimulating public interest in a real American 
merchant marine. 

Chairman Wampler of the Exhibit Committee reported that 
notwithstanding no concerted effort has as yet been made 
to sell exhibit space, applications had been received from a 
number of concerns aggregating something like one-third of 
the total number of square feet available and that the outlook 
was decidedly favorable. 

(CS Besoin has been made by the Marine 

REGISTRATION AND BADGES 

The question of badges for members and guests who at- 
tend the exhibition was then brought up. A design was ap- 
proved; and it was decided to provide distinctive colors for 
members, guests and ladies. In an etfort to expedite the work 
of registration, an advance canvass will be made among the 
members of the Society of Naval Architects and Marine 
Engineers, American Society of Marine Draftsmen and 
other like organizations in an effort to learn who will 
either attend the annual conventions of their respective asso- 
ciations or be in New York during “American Marine Week.” 
Further, beginning on the morning of the second day of the 
exhibition (November 15) printed lists will be distributed 
each day, containing the names, badge numbers, occupations 
and New York City addresses, if any, of all those to whom 
badges had been issued up to closing hour on the night pre- 
vious. All names will appear, both alphabetically and 
numerically, so that one can tell at a glance whether a certain 
person is registered as attending the show, and be able to 
identify him at sight by his badge number if unknown to the 
user of the list. While the idea is not new, printed lists of 
that kind having been used continuously at conventions in the 
steam railway field for some twenty years, this is the first in- 
stance where any like attempt has been made in the marine 
field. Not only are lists of the kind valuable as permanent 
attendance records, but when used on the ground in connec- 
tion with the numbered badges, they contribute much in 
bringing together those who design, build, repair and operate 
ships and those who manufacture and sell. 

Owing to the absence of the treasurer of the association on 
vacation and the necessity for having a disbursing officer 
located in New York City, H. C. Davis, of Row & Davis, 
Engineers, Inc., was appointed acting treasurer. 

The businesslike way in which the Marine Equipment As- 
sociation is operating is reflected in a series of nine bulletins 
which have been mailed to all prospective exhibitors. No. 1 
gives full information about membership dues, rates for 
space and payments therefor and a lot of detailed informa- 
tion about exhibits and their limitations, to which are at- 
tached a floor plan and an application for space. Bulletins 2, 
4. 5. 6, 7 and 9 cover various subjects of interest to ex- 
hibitors, including very complete information about shipping 

and setting up exhibits; while Bulletins 3 and 8 contain ad- 
vertising suggestions and information about free admission 
tickets. The information given is so complete as to leave 
little room for imagination and thus the necessity for ques- 
tions by prospective exhibitors is reduced to a minimum. 

ALL MARINE ASSOCIATIONS INVITED 

It was decided to issue invitations to attend the exhibition 
to all members of the several associations in the marine field 
who have not yet formally agreed to co-operate with the 
Marine Equipment Association, including such bodies as the 
American Steamship Owners’ Association, United States 
Steamship Operators’ Association and Maritime Association. 
The Atlantic Coast Shipbuilders’ Association through its 
secretary, Clarence Samuel King, on September 22 wrote to 

the Marine Equipment Association as follows: ‘‘We will be 
very glad to co-operate with you in this enterprise and towards 
that end offer you the facilities of this office in distributing 
tickets, invitations and any publicity matter which you may 
care to place in the hands of our members.” 

Further, the International Conference on the Limitation of 
Armament will be in session at Washington during the week 
of the marine show. It is estimated that several thousand 
men from all parts of the world will come to America because 
of the conference; and many of them have to do with ships 
and shipping when at home. Efforts will be made to get as 
many of the latter as possible to come to New York during 
“American Marine Week.” Also, engraved invitations to re- 
view the exhibition will be sent to all foreign naval commis- 
sions and naval attaches to foreign embassies in this country. 

PUBLICITY COMMITTEE APPOINTED 

President Simmons announced the appointment of a Pub- 
licity Committee, consisting of William A. Cather, Worthing- 
ton Pump & Machinery Corporation, chairman; K. W. Hein- 
rich, Bethlehem Shipbuilding Corporation, and C. H. M. 
Jones, Todd Shipyards Corporation. Also J. D. Sarles, 
Pyle-National Company, was made chairman of the Mem- 
bership Committee, the other members of which will be ap- 
pointed later. ; 

On September 20 the joint committees of the Society of 
Naval Architects and Marine Engineers and Marine Equip- 
ment Association appointed by those bodies to agree on a 
joint program for the days on which the former organiza- 
tion will hold its annual convention (November 17 and. 18) 
met at the Engineers’ Club. Captain C. A. McAHister, 
chairman of the committee appointed by the Society of Naval 
Architects and Marine Engineers, presided. The others who 
attended the meeting were J. Howland Gardner, W. H. Todd 
and F. L. DuBosque of Captain McAllister’s committee, and 
W. A. Cather (representing chairman M. L. Katzenstein), 
A, J. Barnes, Major F. C. Cheston and Colonel E. A. Sim- 

mons (president of the association, ex-officio) of the Marine 
Equipment Association committee. 

TAXICAB SERVICE TO EXHIBITION 

It was decided that the joint committee had no jurisdiction 
whatever over the dinner scheduled for the night of Novem- 
ber 18, that function being entirely within the control of the 
Society of Naval Architects and Marine Engineers. The 
question of entertainment for the ladies was left in abeyance 
pending receipt of information as to the possible attendance. 

(Continued on page 738) 
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S. S. Majestic: Interior Views of First-Class Accommodations. (1) Lounge. (2) Dining Saloon. (3) Ritz-Carl- 

ton Restaurant. (4) Palm Court and Entrance to Ritz-Carlton Restaurant. 

room en Suite. (7) Smoking Room. (8) Swimming Pool. 

(5) Reading and Writing Room. (6) State- 
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Sketch of the Majestic, the World’s Largest Steamship, as She Will Look When Completed 

White Star Liner Majestic 
Largest Ship in the World Rapidly 
Approaching Completion at Hamburg 

EPORTS recently received at New York by the Interna- 
tional Mercantile Marine Company from the repre- 
sentatives of the White Star Line, who are supervising 

the completion at the yards of Blohm and Voss, Hamburg, 
Germany, of the 56,000-ton liner Majestic (ex-Bismarck), 

the world’s largest ship, show that work is being pushed 
steadily on the mammoth vessel and that all indications point 
to her readiness for service between Southampton and New 
York next spring. 

Despite the disturbed conditions in Germany, there has 
been no interference with the progress of work on the Majestic. 
Representatives of the White Star Line and of the German 
builders are working together to complete the ship which, 
in accordance with the terms of the peace treaty, will leave 
Hamburg as a finished product except for the outfitting with 
stores and minor equipment. 

On taking her place in the New York-Cherbourg-South- 
ampton service of the White Star Line, the Majestic will 
conform in the details of her passenger fittings to the stand- 
ards established by the Olympic, with which she will ply in 
that service. As to size, however, she will stand alone since 
she is nearly 10,000 tons larger than the Olympic and about 
2,000 tons larger than the Leviathan. 

The hull of the Majestic conforms to the usual form above 
the waterline combined with the form of a warship of modern 

construction below the waterline. This was adopted as the 
most economical form of hull after careful model tank re- 
search work with five separate models in two different ex- 
perimental stations, and represents the form of the last model 
which showed a saving of more than 17,000 horsepower in 
addition to a considerable increase in stability over the first 
model, these advantages being due to an alteration in the 

after body of the vessel for which the cruiser shape below 
the waterline was adopted. 

HvuLu 

The principal dimensions of this gigantic vessel are as 
follows: 

enc thmoveralllemmuctas emcttact ere eee 955 feet9 inches 
Length between perpendiculars .......915 feet 9 - inches 
Breadthiemoldedsermn acne 100 feetO inches 
Depth, molded to D deck 70. feet 4%4 inches 
Draft, loaded 38 feet6 inches 

There are five steel decks running the full length of the hull 
and four superstructure decks in the center third of the hull. 

The hull is subdivided into numerous watertight compart- 
ments connected by heavy doors that can be opened and closed 
quickly by hydraulic pressure electrically controlled. 

Some of the miscellaneous items aboard the ship for which 
information is available and which will tend to show the 
massiveness of the vessel are as follows: 

735. 
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Se EN 

Launching of the Majestic. The Photograph Shows the Novel Form of the Ship’s Stern At and Below the Waterline 

The bow anchors weigh 15 tons each and the smaller an- 
chors 10 tons each. 

One chain cable for anchoring the vessel weighs: 230 tons. 
Wireless equipment of varying power is installed. in three 

storage wireless stations on board and the ship will main- 
tain constant touch with both Continents throughout an At- 
lantic voyage. 

Safety devices against fire include deck coverings of com- 
position capable of resisting the fiercest blaze and the glass 
in doors will resist 2,900 degrees of heat. Smoke detecting de- 

vices in various parts of the ship and 1,200 fire alarm points 
of which 450 are automatic connect with the central station. 

A complete telephone system connects all parts of the ship. 
The ventilating ducts throughout the vessel, which pro- 

vide for constant changes of air, have a total length of 
98,000 feet. 

The height of the vessel from the keel to the boat deck is 
102 feet and the smokestacks, of which there are three, are 

30 feet in diameter, the tops being 144 feet above the water- 
line and 184 feet above the keel. 

The topmost crow’s nest on the foremast, reached by means 
of a ladder inside the mast, is 180 feet above the water and 
is the loftiest perch ever carried on a steamship. 

Communication between the nine decks is facilitated by 
electric elevators, one of these being fitted in the engine 
room. 

ACCOMMODATIONS 

The accommodations aboard the Majestic provide for the 
carriage of 5,200 people, 4,100 of these being passengers and 
1,100 crew. The first class accommodations provide for 
1,000 passengers berthed in 472 staterooms; 700 second class 
passengers berthed in 212 staterooms and 2,400 third class 
passengers berthed in 561 staterooms and inclosed dormi- 
tories for single men and single women. 

The staterooms range from a neat little one-bed room for 
a single traveler to elaborate suites of a half dozen rooms 
each with parlor, private sun veranda, dining room and bed- 
rooms with private baths. 

First, second and third cabins are each provided with 
separate galleys of which there are eight in all and for the 
second and third class cabins a kosher kitchen is main- 
tained to serve Jewish travelers exclusively. 

Accommodations are divided in the usual manner, the first 
class being located amidships; the second class towards the 
stern and the third class and steerage carried both forward 
and aft. The officers of the vessel are quartered in the steel 
house raised upon the bridge deck. 

Luxury oF APPOINTMENTS 

No pains are being spared to give the great ship the most 
luxurious of appointments. She will have a library of 4,000 
volumes in a room designed for quiet; a large and elabo- 
rately fitted gymnasium; electric, Turkish baths; a Pompeian 
swimming bath of 820 square feet area and 9 feet deep with 
a capacity of 130 tons of sea water, which is built of mo- 
saics and marble. About the swimming bath are provided 30 
dressing rooms and a gallery overhead for the use of spec- 
tators. In addition there is a public veranda café on deck 
decorated with flowering shrubs and trailing vines; a play 
room for children fitted with nursery equipment of toys and 
furniture; a squash tennis court; special quarters for dogs 
and other pets; a conservatory for preserving flowers received 
by passengers on sailing; a card room for bridge whist and 
other games; a ball room and winter garden, and ample 
space for concerts with a stage adapted to motion picture 
exhibits or vaudeville. 

Throughout the vessel there are in addition many little de- 
vices for luxurious service as, for example, numerous 

pantries from which refreshments, such as morning bouillon 

or afternoon tea can be served to passengers when on the 
decks or in the various public rooms. 

PusLic Rooms 

The public rooms of the ship are great halls in dimensions 
with clear spaces and lofty ceilings not usually associated 
with marine architecture. The lounge has a ceiling 26 feet 
high, its floor dimensions being 76 feet by 54 feet. The 
main dining room has an area of 11,466 square feet, being 
117 feet long by 98 feet wide. Its ceiling for an area of 
2,300 feet is 31 feet high. The restaurant for first class pas- 
sengers is 110 feet long by 54 feet wide with a ceiling 23 
feet high. 

Throughout the center of these apartments there is an un- 
broken view 250 feet long. ‘This is made possible by the 
peculiar construction of the vessel’s smokestacks which are 
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brought up from the boiler rooms near the sides of the ship 
in two parts that unite above the saloon deck. ‘The grand 
staircases are also on the sides of the ship instead of in the 
center as in most vessels, thus insuring a clear sweep of 
unimpeded space for the great public rooms. 

The smoking room on the Majestic is located forward with 
a commanding outlook ahead and on both sides through plate 
glass windows, differing in this respect from most vessels in 
which the smoking room is located farther aft. 

CREW 

While the exact number of persons that will be required 
to operate the ship has not definitely been fixed, it is thought 
her crew of approximately 1,100 will be divided as follows: 

There will be required in the engine room about 275 men 
including engineers, oilers, water tenders and boiler room 
attendants, the latter tending the oil fires and replacing the 
old time coal shoveling firemen. As a coal burner the ship 
would require an engine room force of about 460 men. 

In the deck department, including navigating and other 
officers and sailors, will be about 140 men. 

The stewards’ department, including cooks, bakers, 
butchers, serving men, table stewards and room stewards, 
will be composed of about 650 men and about 25 women, 
the latter employed as stewardesses. Not less than 70 cooks, 
about 25 bakers and 15 butchers will be required in the ship’s 
eight galleys. 

PROPELLING MACHINERY 

The Majestic’s power plant, which is the largest ever fitted 
in a passenger vessel, will consist of eight Parsons turbines 
built under license by Messrs. Blohm and Voss. These tur- 
bines will drive four lines of shafting, each transmitting about 
15,500 horsepower to a manganese bronze propeller of about 
16 feet in diameter at 170 revolutions per minute. There 
will be two turbines attached to each shaft, one of which will 
be used for reversing. 

The working combination of the turbines will be a triple 
expansion and they are arranged so that there is one high 
pressure ahead turbine on the port inboard shaft, one inter- 
mediate pressure turbine on the starboard inboard shaft and 
two low pressure turbines connected to the wing shafts. 

The steam enters the high pressure turbine, is led from 
the latter to the intermediate pressure turbine and is then 
divided and led in equal parts to the two wing low pressure 

Shipping the Port Inboard Propeller on the Majestic 

The Majestic’s 140-Ton Rudder Is of the Balanced Type 

turbines and from there to the condensers, this arrangement of 
direct drive of the turbines providing for the highest degree 
of economy possible with this type of machinery. 

With a power of about 62,000 to 64,000 horsepower the 
vessel will be driven at an average speed of 23 to 23% 
knots. It is possible, however, to maintain without difficulty 
higher power and speed when burning oil. By developing 
91,000 horsepower at 192 revolutions per minute at normal 
draft, the ship should attain nearly 26 knots under favorable 
weather conditions. 

The eight turbines are arranged in three watertight com- 
partments having a total length of 124 feet and on the start- 
ing platform of the main turbine room there is an indicator 
showing automatically by colored lights the action of the 
various units. 

There are three specially noticeable figures with respect to 
the turbines, one of which is the weight of 375 tons of the 
low pressure turbine; the second is the greatest free length of 
one blade which is 2 feet and the third is the number of 
blades in all the turbines which amounts to 900,000. 

BoILers 

The boiler plant, consisting of 48 watertube boilers of the 
varrow type, represents a total heating surface of about 220,- 

000 square feet and a grate area of about 4,000 square feet. 
The working pressure is 265 pounds per square inch, which 
is purposely high to allow for losses in the main steam pipes 
which are nearly 300 feet in length. As the boilers are fitted 
to burn oil fuel, the bunkers which were originally designed 
and finished for coal, have been adapted for oil. 

The weight of the complete main engine and boiler plants 
amounts to 8,500 tons. Adding to this, however, all neces- 
sary weights for driving the ship, including hatches, funnels, 
bunkers and their contents, feed water, auxiliary machinery, 
crew and their quarters, etc., the total weight amounts to 
about 22,000 tons or 45 percent of the total weight of the 
ship. 

In connection with the fuel consumption, which will be 
about 5,700 tons of oil on one passage, the necessary water 
ballast service is of interest. Upon leaving the harbor the 
ship will displace as a rule about 63,000 tons and the con- 
sumption of fuel, fresh water and provisions for the passage 
will be about 8,000 tons. This will be restored, as far as 

necessary for safe navigation of the ship, by putting 3,300 
tons of water ballast into the double bottom compartments. 
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The main condensers receive their cooling water from large 
circulating pumps with a collective capacity of 22,000 tons 
per hour, the suction and pressure pipes of these pumps being 
3% feet in diameter. There are four of these condensers 
which receive the steam from the low pressure turbines and 
which have a collective cooling surface of 66,000 square feet 
or about one square foot for each horsepower developed by 
the engines. 

Another of the more important auxiliary elements in the 
main machinery is the forced draft for the boiler plant. There 
are four powerful fan arrangements drawing fresh but warm 
air from the turbine rooms; this is forced through two main 
air channels of 45 square feet area having a collective length 
of 1,000 feet. Besides this air service for the boilers there is 
another installation providing air for the crew working in the 
boiler rooms. ‘The ventilation of the turbine rooms has been 
arranged with the same care, two large electric fans being 
provided whose ventilating trunks are placed in the turbine 
hatch ending at the foot of the third funnel 136 feet above 
the starting platform of the turbine room. 

HEATING AND REFRIGERATING SYSTEMS 

Closely connected with ventilation is cooling and heating. 
For the purpose of preserving the fresh provisions there is a 
steam-driven CO, refrigerating installation capable of ex- 
tracting 100,000 calories an hour. A second electrically 
driven installation for the refrigerated forward cargo holds 
has a capacity for extracting 60,000 calories per hour. 

The heating of the accommodations is provided by steam 
but all first class staterooms are also electrically heated. Each 
passenger can regulate this heating to suit himself. 

The electrical installation consists of five turbo generators 
each of which develops 288 kilowatts at 115 volts at 2,000 
revolutions per minute. The main switchboard is 22 feet 
long by 8 feet high and the collective section of all 32 feed 
cables leaving the switchboard is 15,000 square millimeters, 
whose collective value is 2,850 kilowatts. Twenty-two of 
these main cables are for power purposes, six are for the 
15,000 lights on board and four for heating purposes. The 
power cables are connected to the following motors: 

102 motors for ventilation, with a total horsepower of 955. 
8 motors for turning and lifting the main turbines, repre- 

senting 198 horsepower. 
30 motors for auxiliary machinery in the galleys, with a total 

of 60 horsepower. 
10 motors for the boat installation, developing 200 horse- 

power. 
4 motors for the ozone-installation, developing 14 horse- 

power. 
18 motors for elevators and winches, with 38 horsepower. 
52 motors for various purposes, requiring about 100 horse- 

power. 

The above represents a grand total of 224 motors with an 
aggregate capacity of 1,565 horsepower. 

Besides the main electric generating station, there is an in- 
dependent Diesel emergency installation of -80 horsepower 
which is located 19 feet above the bulkhead deck and which 
feeds 800 emergency lamps distributed about the vessel and 
is also connected to the boat machinery, the navigating and 
signalling elements and the emergency wireless installation. 
There are three independent dispatch installations, one of 
which is fed by an accumulator battery placed on an upper 
deck. Each of the three sender-installations has its own 
system of aerials, the largest of which has a length of 630 
feet stretched between the masts of the vessel. 

Marine Exposition a Combined Maritime 
Gathering 

(Continued from page 733) 

As to the exhibition, it was decided to designate Thursday, 
November 17, from 4 p. m. to 7 p. m.; Friday, November 18, 

from 10 a. m. to 7 p. m., and Saturday, November 19, from 
10 a. m. to 7 p. m. as “Naval Architects’ Bays.” For the 
convenience of those who attend the annual convention of 
the Society of Naval Architects and Marine Engineers, 
the Marine Equipment Association will operate a taxicab 
service between the Engineering Societies Building, where 
that society will meet, and the Central Mercantile Building, 
where the exhibition will be held. The Executive Committee 
of the Marine Equipment Association had previously decided 
to open the exhibition at 10 o’clock each morning, except on 
the first day, when the opening hour was set at two o’clock 
in the afternoon and to keep it open until 11 o’clock at night 
—the general public to be admitted only during the evenings, 
after seven o'clock. By this arrangement it will be possible 
for exhibitors to talk in comfort to customers and prospective 
customers between 10 a.m. and 7 p. m., while on the other 
hand there will be ample opportunity during the six evenings 
to exert every effort to educate the citizenry in the matter of 
the necessity for a real American merchant marine. 

Navy AND SHIPPING BOARD CO-OPERATE 

Following the conference at the Engineers’ Club, Colonel 
Simmons went to Washington to confer with the Secretary of 
the Navy and officials of the United States Shipping Board 
with reference to exhibits that would get and hold the atten- 
tion of the public and help to further the determination of the 
Marine Equipment Association working in conjunction with 
the National Marine League, to show the general public the 
necessity for an American merchant marine. As a result of 
the conference, both Mr. Denby and the Shipping Board 
agreed to exhibit and to otherwise co-operate in every pos- 
sible way. 

Shackleton’s Antarctic Exploration Craft Quest, Anchored 

in the Thames 
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Fig. 1—Motorship Formosa in Ballast 

Twin Screw Motorship Formosa 
9,800 Deadweight Ton Vessel a Represent- 

ative Type of Modern Cargo Motorship 

HE motorship Formosa, built by Burmeister and Wain 
of Copenhagen for the Swedish East Asiatic Com- 
pany, is characteristic of modern methods as applied 

to motor cargo ships and represents a type of which a great 
number have been built for the East Asiatic Company, the 
United Steamship Company of Copenhagen and Fred Olsen 
& Company of Christiana. In addition, there are more 
ships of the same type on order for Scandinavian owners. 

The Formosa has been built to Lloyd’s class 100 A.1 as 
awning deck with freeboard, is fitted with three decks and 
five holds and has two masts. No funnel is provided other 
than a small one from the donkey boiler, to the top of which 
the exhaust pipes of main and auxiliary Diesel engines are 
carried. 

Accommodations for the officers are provided in a deck 
house below the bridge at the sides of the engine casing 
and the crew is berthed aft in staterooms, two men to a 
room. 

Fig. 2,—Diesel Engine Driven Generator 

MACHINERY INSTALLATION 

The propelling machinery consists of two main engines 
of Burmeister and Wain’s standard six cylinder, four cycle, 
single acting, enclosed crosshead type fitted with forced 
jubrication. : 

To the fore end of each engine is coupled a three-stage 
air compressor for injection air and further the engines are 
fitted with fuel oil pumps, one for each cylinder. 

AUXILIARIES 

All auxiliaries, other than the above and an auxiliary 
compressor, are independently driven by electricity, the mo- 
tors for which are of the enclosed type built especially for 
the tropics. 

It will be noted from the data sheet (page 741) that two 
cooling water pumps and two sets of forced lubricating oil 
pumps are provided. During daily working at sea it is only 
necessary to have one cooling water pump and one set of 

Fig. 3.—Main Engines Erected in the Shop 
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Twin Screw Motorship Formosa 
General Information 

Service: Freight to East Asia. 
Builder: Burmeister and Wain, Copen- 

hagen, Denmark. 
Owner: The Swedish East Asiatic Com- 

pany, Gothenburg, Sweden. | 

Characteristics 

Wenethroverallaaacsn emesis 442’-6" 
Wenot hy iB db wean ae ssiracraaeeren 425'-6” 
Breaciin, mallee cosccacccccas0000008 55/-0” 

- Depth, molded, awning deck......... 38'-6” 
Depth, molded, upper deck.......... 30'-6” 
Depth, molded, lower deck.......... 21’-9" 
Height, double bottom................ 3/-8” 
Death, tkogglecl oooncoccsdao00000000 29’-0Y4” 
IDs tS Gepoeauooooseobormoonmareoee 
Bio@k CGoOSMEGM .60000000000000000000000 
Midship section coefficient ...............-- 
ILonestiwcbhinall COSUNCIOME co00co0c00000000000 
Speed, loaded, knots .................. 11.5 
‘Cruising radius, nautical miles....... 30,000 
HDA Trait Ordo rae ere ocgce Mets stars Transverse 
CIASS cocooccs 100 A-1 Lloyd’s awning deck 

with freeboard 

Tonnages 
(In tons of 2,240 pounds) 

Weieint Or IShtlll cooccaccda0d00d0egdeo0ded 
** Weight Propelling Machinery ........... 
Weadweichtm Capacthyaeemenene eerie: 9,800 
Displacementy wae aciacl laces 14,960 

(In tons of 100 cubic feet) 

GrossMnesistenmrnnmare ian seeretiasroee 
INGE SIEEIGISes pp choen noe oncm eon orice sane 

*Weight of Hull includes Hull Proper, 
Fittings, Equipment and Outfit. 
**Weight of Propelling Machinery includes En- 

gines, Boilers (Wet), Shafting, Propellers, and 
Machinery Space Auxiliaries. 

Canal Ratings 
(In tons of 100 cubic feet) 

Gross Net 
SIRO EE Sear reicientnre Oleh ta ich Serre ec eee 
IPENRENRNEN. ooisieerern mars creo 8 eG Rion center eens 

Equipment 

IND OTORO 2 ocaiog tin atenra cc oot aint eer 

Cath Saad on once an eee crm oatereree ra 

Rudder 

ANGERY. “SROGIO e eRe ee SR oR nee ee 
IDEs SHUO TC eas aaa een cin a ee Ree 
C, Press, aloaite Co IL, ppratiles.c cccooovcccvcce 

Complement 

Dede Ges “scocoocooponscndecoqsedde 4 
Witt@SIGSS ODSTBIORS cocccocosoocnoo0000 1 
Deck ChEWaoe le re iuerve chore cronies 10 
Engineer OMCERS ears Ka eer ee le 10 
AES? GRY ooooseoqeoooondcocecoNs 8 
Purser’s and steward’s department....... 6 

_ Total otiears amcl CRW cooccoo00500n 39 
Mitst=ClassmpassenceLsmer rection: 
SECOMGECASS PMAISTAYSTS oo 0000000000000000 
WakrG-GAss MASTANIOTS ooaccoscacgoo00d00e 

Total PAGISNASES socccc0cc0c0000000000 
Tol Complement ococcocoscgc0c0000 39 

Handling Equipment 

No. Type Capacity Length 

Masts ZOE 
Derrick posts 2 Ventilating 
Booms 1 30-ton 
Booms 1 15-ton 
Booms 10 5-ton 

Deck Machinery 

Gsemine Gears cocoococce Electric hydraulic 
Witness SoacaceaccomnouodooD soso Electric 
CADMAMG oo0000006900000000000060000000000 
Witnelnes, Glhaekme, SAiOMscoscocagosooavene 3 
Witenes, GUAGE, SHO. ¢ocagec0000000000 8 

Life Saving Equipment 

No. Type Length 

Lifeboats 2 30'-0” 
Dinghy 2 18’-0” 

Propelling Machinery 

Boilers 

Width or Diameter 
Furnaces 
Fuel 
Draft 
Total heating surface, square fect 
Total grate surface or furnace volume .... 

Superheat, degrees FP. 2...........-.-.---- 
Working pressure, lbs. per sq. in .......... 
Normal fuel consumption: 

Ree Geiy, wom, Woe acascccdc0e 10.5 
Per horsepower hour, pounds ....... 

Normal steam production: 
Per hour per pound of fuel ....... Ibs 
Toll DSF INOW soooccccoscooc000 Ibs. 

Engines 

INitiirdlyse Go gomocmoedone booed ooceeccenn 2 
Type, 6 cyl., 4 cye., single acting, enclosed 

Grossneeal! odavoposwbaccoodoooceddooMacs 
Si ZeH ener atoms Bore 24.8”, stroke 37.8” 
Horsepower, total indicated.......... 3,100 

Propellers 

INGinberke sacri cmaane aes mee aera 2 
EDS) Chasyatevovey acu heros ttnerenevarece ser 4 bladed, solid 
WVGIGINE SpiGosuwot bees cbiconncecsmo on eenare 
Diane te Geamcclasi neat fonstare claves ay erxsavnenieyolirs 
JPAKIG ol") solves Gu Oed no DISORD OO SOS aoe 
Teed Be Ji ae castes mete eye i eg Oe eae 125 
BrolectedBancay semicmincny occ akenters caverta 
WevelopedMancavenaser inc tesa seca nimen 

Auxiliary Machinery 

Machinery Space 

WoirdenSers eraser ocen rere tom secret nares EG 

IBWEVOONEIIOIES: ooo oncoudhoaodoncamom use odonG 
ID YSU Ses Gagulaas mover cmco ais on oro Crna nae 
Rat Cer Sime teree. ener vey areca a ninter sia gereraie eens 
Iaaal \watueie INGA oo po oop o0Gg0000G00000000 
Mieleoilashteaternsansscetverstec nec AAaneris atale De 

Pumps: : 
(2) Centrifugal cooling water, directly 

coupled to motors. 
(2) Sets, of 2 each, lubricating oil, rotary 

type. 
(1) Fuel oil transfer, capacity 50 tons per 

hour. 
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(1) Ballast, rotating wing type, driven 
through gears, capacity 150 tons per 
hour. 

(2) Bilge and sanitary triple plunger type. 
(1) Maneuvering air compressor—2 stage. 
(1) Emergency air compressor. 
(1) Motor generator. 

Refrigerating Machinery 

One machine for ship’s use. 

Electric Equipment 

Generators, three 60 k. w., 220 volts, each 
direct connected to a 90 B.H.P. Diesel 
engine. 

IRENGbTOkss Bratt RIM Acre aR Sn OCHO A aS eons 
ECMIeT SCN Gyn syeleeatvererter ee ain eee 

Holds 

No. Length Hatches 

LUE AeS ae heen hace eee 28'-814"x18'-0” 
OD Ae ees ee ACR RCC GEE 28'-814"x18'-0” 
Sh ds ley Gero Oe ni ete ce ae ee 28'-814"x18/-0” 
4) 9000000.00000000000000000 28'-814"x18'-0” 
Serv aay nthe tracts cee seek ace 28'-814"x18/-0” 

Capacities 

Cargo Space 

Cu. Ft. 
Compartment Grain Bales 

Anas CPE oooc0ccoccd 136,100 120,500 
’T ween deck No. 1....... 26,50 23,800 
Tween deck No. 2....... 27,700 24,700 
"Tween deck No. 3....... 29,600 26,500 
’"Tween deck No. 4....... 30,300 27,100 
“Tween deck No. 5....... 30,100 26,100 
Motor, ‘tween deck....... 8,200 7,600 
IBLolGl IN@, Iooccascaccceg Bahl) 51,100 
Jnlollal IN@, Bosoooosoccvoc 62,700 58,600 
lal@llgl IN@, B.0600000ce0000 63,800 59,600 
InIOIG! IN@, 4occoccpcan0cs DOXA) 52,400 
Ixlollel IN@, Sooceoccovs00e 45,600 41,600 

MEGA hon ome Ge onan 572,700 519,600 

Refrigerated Space 
Compartment Cu. Fe 

SIMD’ S DROWSONS acoscocvccsc00c000000006 

Bunkers 
Compartment Cu. Ft. *Bbls. *Tons 

Dine, jncwiona teralks IN@, llecccocncaccn 136 
ID blesabottomucanisis Nom caeeeeenieeies 222 
ID blexebottometanksieNOs See meeeeeen 272 
Dblebottom tanks Now 4ecneneceiee: 154 
Dblewbottommtanksm NOW Oheeeeee cee 240 
IDs, lnotionn taraks INO; Oscoccoccccce 128 

AMG PAE Se oye waynes Sencha a Geos Pal? 

Bo tt OG ee orn Aa tA eae pee BBL 

Tanks 
-—-Tons—, 

Compartment Cu. Ft. F. W. S. W. 

Ho reupealesteareranararcrouvowreias 84 
Dble. bottom tanks No. 1...... 148 
Dble. bottom tanks No. 2...... 240 
Dble. bottom tanks No. 3...... 296 
Dble. bottom tanks No. 4...... 168 
Dble. bottom tanks No. 5...... 260 
Dble. bottom tanks No. 6...... 138 
Atiten peau tacraecinanuee nen seein 80 
Separaie JB WW. taiaKS. 6000000000 30 

cea lige eee men A teeta 30 1,414 
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forced lubricating pumps at work, the others being provided 
as spares to guard against emergencies: 

The fuel oil transfer pump is also connected by manifolds 
to permit its use for trimming the ship by transferring oil 
from one tank to another. 

Ample provision is made for supplying the necessary air 
for starting and maneuvering the vessel under all conditions. 
In addition to the three-stage compressor directly coupled 
to the main engines, a two-stage, motor driven compressor 
for maneuvering air is installed. 

For use in the event of all the air being blown from 
the air bottles, as may happen when the vessel is laid up 
for a long period, a steam driven auxiliary compressor 
capable of pumping up one set of air bottles for the auxili- 
ary Diesel engines is fitted. This compressor can produce 
enough air in two hours to start one of the auxiliary Diesel 
engines and then the whole plant can be started. Steam for 
the auxiliary compressor is taken from the donkey boiler 
which is also used to provide heat throughout the vessel. 
Oil fuel is used for firing the donkey boiler and the burners 
are designed to permit the use of either steam or air for 
atomizing. 

Two settling tanks are located on the forward engine 
room bulkhead and each has sufficient capacity to supply 
the machinery for 12 hours, thus allowing the oil to stand 
12 hours for settling water and dirt before use in the en- 
gines. 

Between the settling tanks a smaller tank of light oil is 
carried for use in starting, in this manner overcoming the 
starting difficulties which are common with the use of thick, 
heavy, crude oil, particularly in cold weather. 

ELEectric PLANT 

The electric plant aboard the Formosa consists of three 
generators of 60 kilowatts at 220 volts capacity. Each gen- 
erator is direct connected to a 90 brake horsepower, en- 
closed, trunk piston, forced lubricated Diesel engine of the 
Burmeister and Wain standard auxiliary type. 

The generators are mounted on common bed plates with 
the Diesel engines and the size of the units is such that any 
two of them are sufficient for driving all the deck machinery 
in port and all the auxiliary machinery when maneuvering 
into or cut of port. During daily working at sea it is neces- 

f t 

Oe ae 

sary to have but one unit working and thus there is a full 
spare under all conditions. 

The switchboard with instruments for distributing the 
electric current from the generators to the auxiliary ma- 
chinery, deck machinery, lighting system, wireless installa- 
tion, etc., is located at the forward end of the engine room 

below the settling tanks and a rotary transformer is fitted 
for reducing the current for the lighting installation from 
220 to 110 volts. 

Deck MACHINERY 

Eleven electric winches, made by Allmanna Svenska 
Elektriska Aktiebolaget, Sweden, are provided. 

The windlass is of the Clarke-Chapman type, electrically 
driven and the steering gear a Brown Brothers electric- 
hydraulic gear with a continuously running motor coupled 
to a hydraulic pump. 

An interesting situation arose about the time the Formosa 
was preparing for her first voyage when the engineers in 
Sweden went on strike. 

The ship sailed, however, after drawing four engineers 
from the technical college at Stockholm, who had never 
sailed before or had any training in attending such an in- 
stallation, and one guaranty engineer and eight men from 
Burmeister and Wain’s works. No difficulty was experi- 
enced due to lack of training in the engine room. 

Standard Oil Tanker Empire Arrow 
HE illustration below shows the oil tanker Empire 
Arrow, built for the Standard Transportation Com- 

pany, New York, at the plant of the New York Ship- 
building Corporation, Camden, N. J. 

The overall dimensions of the ship are: Length, 485 feet; 
beam, 62 feet 6 inches; depth, 39 feet 6 inches. She is 
equipped with three single end Scotch boilers and one 3,200 
indicated horsepower engine of the four cylinder, quadruple 
expansion, four crank direct acting, surface condensing type. 
This engine is capable of propelling the vessel, loaded to the 
specified draft, at a speed of 11 knots. The vessel will have 
ten double main cargo tanks with a combined capacity of 
3,500,000 United States gallons. Her displacement is 
18,277 tons and she carries a crew of 62 men. 
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Oil Tanker Empire Arrow on Her Trial Trip 



nterior Views Showing the Passenger Accommodations O 

(1) Library and Writing Room. (2) Second Class Social Hall. (3) Social Hall, Forward End. (4) Smoking Room. 
(5S) Dining Room. (6) Social Hall, After End. (7) Second Class Lounge 
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American Transatlantic Steamship 

(8) Navigating Bridge. (9) Promenade Deck. 

Café. (13) Two-Berth Stateroom. 
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(10) Suite de Luxe. (11) Stairway to Smoking 

(14) De Luxe Bedroom 
Room. 

eorge Washington 

« 
INK 
we 

Viel, URES RLESU tenants pot 

mr 

(12) Veranda 
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Interior Views Showing the Passenger Accommodations (je American Transatlantic Steamship George Washington 

(10) Suite de Luxe. (11) Stairway to Smoking Room. (12) Veranda 

Café. (13) Two-Berth Stateroom. (14) De Luxe Bedroom 
(1) Library and Writin 

| 

g Room, (2 i i 

(2) Second Class Social Hall, (3) Social Hall, Forward End. (4) Smoking Room. (8) Navigating Bridge. (9) Promenade Deck. 
(5) Dining Room. (6) Social Hall, After End. (7) Second Class Lounge 
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Tug Adler, Designed for Ocean Towing and Salvage Work 

| Sea-Going Tug Adler 
Under normal stages of water in the Mississippi River there are currents and eddies 

to be contended with in the movement of vessels up and down the river and about the 
harbor; and when the river 1s high the conditions are occasionally quite severe. In ad- 
dition to the difficulties sometimes attending the handling of vessels in the currents 
and eddies of the river, the increased sizeof many of the ships sailing out of New 
Orleans has made it necessary to provide powerful tugs to facilitate vessel movements 
and recent additions to the tugboat fleet are for the most part amply able to meet the 
requirements of thetr service in the harbor. But as the River and Ocean Towing 
Company, in considering an addition to their fleet, desired to provide for ocean tow- 
ing and for salvage and wrecking operations about the passes of the lower river, the 
tugboat Adler, described below, was especially designed for these purposes. 

HE Corona Coal Company, of Birmingham, Ala., 
operates at New Orleans through two subsidiaries, the 
River Coal Company supplying bunker coal to ocean- 

going vessels and the River and Ocean Towing Company 
handling the tugs, barges and coaling equipment used in the 
delivery of the coal from rail points to the ships. Condi- 
tions in the harbor of New Orleans necessitate frequent shift- 
ing of vessels in the loading and discharge of cargoes, as 
well as in bunkering, and much of this shifting naturally 
devolves upon the bunkering organizations. These com- 
panies maintain for this purpose quite a considerable fleet of 
tugboats, and with the constant increase of tonnage in the 
port the tugboat fleet is being augmented to keep pace with 
the requirements. 

The sea-going tug Adler, recently placed in the service of 
the River and Ocean Towing Company, represents the latest 
practice in construction for this type of vessel. Exception- 
ally complete in all details, the Adler is built entirely of 
steel and was constructed under special survey to the rules 
of the American Bureau of Shipping, receiving class By Ivo 1 
tug service pq AMS. 

DIMENSIONS AND Hutt Data 

The principal dimensions and hull data of the Adler are 
as follows: 
Wensthwoverallepyery maser hy he icn ae 140 feet 3 inches 
Beambpmoldedeprpestee taney oe ae 30 feet O inches 
Depth (least) 18 feet 9 inches 

11 feet 8 inches 
15 feet 2 inches 
13 feet 5 inches 

Draft forward 
DD rath t Pai ernie vateoayc eee oe Naatcraslete eee aE 
Freeboard forward (to main deck)........:..... 
Displacement (omaboviemdrant meee serie 792 tons 
TOME (SP WAIN OLE WHWENETSOMs oo0oscucnvcsooucon0o~ 7.2 tons 
BIG CKANC OGMICTET tape e er tore fos) eae Seca) Sect ee ots 0.56 
WMirdsiny BREA, COSTEEM o 66 o000000000000006000000000000000 0.86 
Prismati Cm COGiiGletitian yet sue oe Sete eC MII OGG Mere ies 0.65 
ILoaal WraIeline EGA COSMO? oo ccooncoabccc0s0cc0c00000c 0.78 

HULL 

The hull is constructed of medium open hearth steel tested 
to classification requirements. 

It is divided by transverse watertight bulkheads into seven 
compartments, namely, fore peak, forward hold, deep tank, 
boiler room, coal bunker, engine room and after peak. The 
peak tanks are arranged to carry fresh water for boiler feed, 
while the deep tank is arranged for water ballast or fuel oil 
in case liquid is burned. 

The after body is fined away considerably, the run start- 
ing practically amidships, this shape assuring a proper flow 
of water to the wheel and producing a small stern wave. 

Forward of the boiler room and aft of the engine room a 
second deck is fitted and a stringer is carried on the second 
deck line through the machinery space and coal bunker. 

A pipe and access tunnel is arranged below the upper deck 
through the coal bunker, and this tunnel is the only means 
of communication between the boiler room and the engine 
room except by going on the weather deck. Sliding water- 
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LAUNCHING 

Tug Adler Ready for Launching 

tight steel doors operated from the upper grating are pro- 
vided in the bulkhead between the coal bunker and _ boiler 
room. ; 

The shell and deck plate seams are single riveted except 
the lap of the garboard and “B” strake, the lap of the sheer 
and “‘F” strake and the laps in way of the deep tank, these 
being double riveted. The midship thickness of plating has 
been maintained throughout the vessel’s length, no reduction 
in thickness being made at the ends. 

dAm i923 

Taking Her Initial Dip 

Frames, spaced on 22 inch centers throughout, are 6-inch 
by 3-inch by 12.75-pound bulb angles in one piece from 
keel to upper deck, except in way of the deep tank where 
they are cut and bracketed to the tank top. From the stem 
aft to the deep tank intermediate ice frames of 5-inch by 
3-inch by 9.8-pound angles are fitted, extending from 2 
feet above the deep load line to 2 feet below the light line. 
The hull is further strengthened by the addition of a web 
frame in the boiler room and a similar arrangement in the 
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oe = IS Uh i + - roe 

pe == —— === —--- 4 Hl om 
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engine room. In the coal bunker, beams are fitted on al- 

ternate frames, in line with the second deck stringer, to tie 

the shell together. 

ACCOMMODATION 

Accommodation for 12 men is provided in the ’tween decks 

forward of the boiler room. This space is divided into two 

compartments, each being fitted with steel berths, steel clothes 

lockers, table, benches and wash sink with running water. 
Ventilation is provided by air ports and two 10- inch cowls. 
Deck lights, set in the upper deck, aid in lighting these 
spaces. 

Four rooms, located amidships in the deck house, provide 
quarters for eight men. Each room is fitted out with two 
berths, steel clothes lockers and wash basins with running 
water. ‘These four rooms, as well as the crew’s quarters for- 
ward, are finished in yellow pine painted white. The floors 
in all quarters are of wood, those in the four deck house 
rooms being calked and paved. 

A galley and saloon occupy the space in the deck house 
forward of the boiler casing. The galley is equipped with a 
six-hole Shipmate range, dresser with two sinks and a re- 
frigerator having two compartments, one for meat and the 
other for vegetables. A one-ton electrically driven refrigerat- 
ing machine, located on the second deck, cools the ice box. 

-The saloon joiner work ‘s yellow pine finished natural. 
The pilot house is e7 steel with the interior finished in oak. 

The captain’s and spare room each have a double built-in 
berth with drawers under, wardrobe, wash basin with run- 
ning water and upholstered seat. 

Screens are fitted to all doors and ports to the accommo- 
dations. 

DeEck CASTINGS 

The deck castings are extra heavy, of cast steel. Forward 
is a 12-inch double bitt and a 16-inch double bitt is located 
aft. Along the rail are located six 12-inch double side bitts, 
six 5-foot cleats and six fairleads securely fastened to the 
deck. At the stem a combination niggerhead, mooring ports 
and anchor davit step casting is located. ‘This casting is of 
steel, in one piece, making a neat serviceable fitting. 

RUDDER 

The rudder is of the balanced type, having an area of 99 
square feet, a ratio of rudder area to lateral area of hull of 
0.05. The rudder frame is of cast steel, the stock at the 
upper bearing being 10 Y4 inches diameter, at the lower bear- 
ing 934 inches, while the stock between the bearings is 81% 
inches by 14 inches. The rudder is plated on both sides of its 
frame with 5/16-inch plating with a wood filler between. 

PROPELLING MACHINERY 

The vessel is driven by a three cylinder, vertical, inverted, 
direct acting Stephenson link, triple expansion, Hamilton 
engine having cylinders 18 inches by 30 inches by 48 inches 
with a common stroke of 33 inches. It was designed to de- 
velop 1,400 indicated horsepower at 120 revolutions per 
minute using steam at 180 pounds per square inch pressure, 
but during the trial trip the maximum indicated horsepower 
developed was 1,594, this being obtained at 122 revolutions 
per minute and with 180 pounds of steam. The engine was 
later linked in to obtain a mere perfect balance and to limit 
the indicated horsepower to 1,400 with full throttle. 

BOILERS 

Steam is furnished at 180 pounds per square inch by two 
Scotch boilers, 12 feet 8 inches in diameter by 11 feet 4 inches 
long. ‘The total heating surface is 3,800 square feet and the 
total grate surface 116 square feet. Each boiler has three 
38-inch Morison furnaces fitted with shaker grates and con- 
vertible fronts for either coal or oil burning. Heated forced 

draft is supplied by a 66-inch fan located on a fan flat above 
the boilers and Diamond soot blowers are installed. 

Although the vessel went into commission as a coal burner, 

it is a matter of but a few hours to convert her into an oil 

burner, the necessary equipment for making the change being 
carried aboard. 

AUXILIARY MACHINERY 

The following auxiliary machinery was fitted: § J y 

Worthington surface condenser, 2,200 square feet. 
Worthington centrifugal circulating pump, 8-inch discharge, 

driven by a 7%4-inch by 74-inch direct connected engine. 
Worthington verticle simplex, beam, air pump, 10 inches by 

18 inches by 24 inches. P 
Worthington vertical simplex, piston pattern, boiler feed pumps, 

10 inches by 6 inches by 12 inches. 
Worthington horizontal duplex sanitary 

pump, 4% inches by 234 inches by 4 inches. 
Worthington horizontal duplex bilge pamp, 6 inches by 4 inches 

by 6 inches. 
Worthington horizontal duplex fire and wrecking pump, 14 

inches by 10% inches by 12 inches. 
Reilly steel shell, 20-ton evaporator. 
Engberg 714 kilowatt, 110 volt, direct current generator direct 

connected to a 6-inch by 5-inch engine. 
Reilly feed water heater, capacity 26,000 pounds per hour, from 

100 degrees to 212 degrees Fahrenheit. 
Reid forced draft blower and furnace fronts, 

driven by a 6%-inch by 4%-inch engine. 
Coen oil burning equipment: two 4y,- inch by 234-inch by 4-inch 

horizontal duplex pumps, 3 heaters and strainers. 
Williamson steering engine, 6 inches by 6 inches. 
Forward capstan, T- inch by 8-inch engine. 
After capstan, 6-inch by 8-inch engine. 

feed end evaporator 

fan 66 inche 

BorLEr Data AND MACHINERY WEIGHTS 

Detail boiler data and machinery weights relative to the 
installation are as follows: 

Heating surface...............,2.7/ square feet per indicated 
horsepower. 

Gratemaneasc nestles sina oon 12 indicated horsepower per 
. Square foot of grate area. 

Volume of boilers..............2.1 cubic feet per indicated horse- 
power. 

Boiler weight (without water). .104.6 pounds per indicated horse- 
power of engine. 

.38.5 pounds per square foot of 
heating surface. 

.1,262 pounds per square foot of 
grate area. 

FOO On eGR OCS 70 pounds per indicated horse- 

Boiler weight (without water). 

Boiler weight (without water). 

Engine weight 
power. 

Condenser cooling surface...... 1.57 square feet per indicated 
horsepower. 

Weight, Percent 
Pounds of Total 

WINE O8 GHB occoosccccocco00000s0000 98,000: 31.9 
Weight of boiler (without water)......... 146,436 47.7 
Wieishtrotecondensetener eerie tee: 14,750 48 
Weichtrotecirculatingespump memantine 5,500 1.8 
WGN Oh IKE MOVIN. oodcccaoodooocaneauv~ 3,806 RZ, 
Weight of boiler feed pumps.............. 2,800 0.9 
Weight of evaporator feed pump.......... 325 0.1 
Weichtzotehilsempumpirceser eer rrr eet 640 0.2 
Weight of fire and wrecking pump........ 4,800 1.6 
Wate OF GVAWOREKORP sooccccccccudsonc0ne 1,500 0.5 
Wieichtmoteceneratoneseteeceeniatnin oo: 1,900 0.6 
Weight of feed water heater .............. 1,550 0.5 
Weight of blower and furnace fronts...... 13,600 4.5 
Weight. of oil burning equipment.......... 3,300 IL 
Weight of steering) engine. )...-......---.- 8,000 2.6 

100.0 
Total weight of main and auxiliary machinery 
without water in boiler.......................306,901 pounds 

Wieichtrotmwatetarnmboilermetcnmeneia seein eae 84,000 pounds 

Total 

Weight per indicated horsepower (without water) 
Weight per indicated horsepower, steam up....... 

Note: 
piping. 

WMI, GUS WDo5ccccn0caddo00000000e 390,901 pounds 

219 pounds 
279 pounds 

The above does not include propeller, tail shaft and 
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The stern tube is of cast iron having a split cast iron 
bushing 3 feet 3 inches long in the after end. In way of 
this bushing the tail shaft has a series of steel rings 6 inches 
long shrunk on. ‘The tube is kept full of grease by means of 
a large compression cup located in the steering engine room. 
In way of the stuffing box gland the usual bronze sleeve is 
fitted on the tail shaft. 

A four bladed cast iron propeller 11 feet 6 inches diame- 
ter and 12 feet 6 inches pitch with a blade area of 53 square 
feet is fitted. 

A feature of interest is the arrangement of wheels in the 
pilot house. On account of the wheel house being about 18 
feet wide it was thought desirable to install two complete 
steering wheels, one on either side of the centerline. The 
wheels are sufficiently close to the sides of the house to allow 

the helmsman to lean out of the sliding window provided 
and still be close to the wheel. Three stands with bell and 
whistle pulls are provided. 

The Adler was built by the Pensacola Shipbuilding Com- 
pany, Pensacola, Fla., to the order of Morris Adler and 
Company, Birmingham, Ala., Morris Adler and Company 
being the holding company for the Corona Coal Company, 
of which the River and Ocean Towing Company is a sub- 
sidiary. ‘The lines for the vessel were developed by Captain 
J. G. Walton of the United States Coast Guard Service, 
Washington, D. C., who acted as naval architect for the 
owners. Mr. James Brown, marine superintendent of the 
River and Ocean Towing Company, represented the owners 
at the Pensacola Shipbuilding Company’s yard during the 
construction of the vessel. 

Diesel-Electric Ferryboat, Poughkeepsie 
Ice-Breaking Passenger and Vehicle Ferry for Service 

on the Hudson River to Have Novel Type of Hull 

By C. V. S. Wyckoff* 

HE ferryboat Poughkeepsie, now being built by the 
aE Atlantic, Gulf and Pacific Company, Mill Basin, 

Brooklyn, N. Y., for the Poughkeepsie and Highland 
Ferry Company, Poughkeepsie, N. Y., will be unique in 
several particulars. She will be the first commercial vessel 
of this type to be propelled by the Diesel-electric system and 
the first to be built with a “hull-fin” and on the “arcon- 
struct” principle. Because of these features, she will have 
an unusually large carrying capacity and is expected to be 
very economical in operation. 

CONDITIONS OF SERVICE 

The Poughkeepsie will have a length over guards of 140 
feet; a beam over guards of 52 feet; a beam of hull at the 
waterline of 46 feet; a draft of 9 feet; a displacement of 
400 tons and a speed of 12 knots. Her hull will be of steel 
and her superstructure of wood. 

She will ply between Poughkeepsie and Highland on the 
Hudson River, a distance of about three-quarters of a mile. 
The two special conditions of her service are a heavy auto- 
mobile traffic in summer and thick ice in winter. 

The use of the Diesel-electric drive gives her exceptional 
carrying-capacity because it permits of a perfectly clear 
main deck without a center casing or even a stack. Con- 
sequently she will have, in addition to two passenger cabins 
on this deck, four driveways instead of only the two per- 
mitted on steam-propelled ferries. 

What this means can be understood by comparing the 
Poughkeepsie with the new Staten Island ferry, the largest 
of her type in America. Though this latter boat is to be 250 
feet long and will have a 66-foot beam, she will have only 
440 feet of driveway and a capacity of 28 cars; whereas the 
Poughkeepsie will have 472 feet of driveway and will be 
able to accommodate 32 cars. 

In order to operate all winter, the Poughkeepsie will have 
to contend with ice up to 3 feet thick, with occasional win- 
drows down to the bottom of the river. She will, therefore, 
be very substantially built; but more especially, her hull-fin 
design will permit her to overcome ice conditions that would 
tie up a boat of the ordinary type. 

As shown by the drawings, the hull of the Poughkeepsie 
“ *Naval architect, sole licensce of combined “arconstruct” and ‘“‘hull-fin” 

designs, New York and San Diego. 

is of novel design. Instead of the regular narrow hull 
extending to the keel, she will have a comparatively shoal 
hull with a “hull-fin” below. ‘This hull-fin, which is pat- 
ented by Captain Samuel Golden, Brooklyn, N. Y., has sev- 
eral special advantages. 

The hull-fin places the propellers under the boat, where 
they are always immersed in solid water, instead of at the 
extreme ends, where the water is broken and where they 
can emerge in rough weather. This location, together with 
the shape and fine ends of the fin, greatly increases the effi- 
ciency of both propellers and also permits of the use of 
propeller speeds that are much higher than ordinary prac- 
tice, thus increasing the efficiency of the propelling 
machinery. 

The broad hull with the fin keel imparts a high degree of 
stability to the vessel owing to the breadth of the stability 
angles. The Poughkeepsie could, in fact, carry her entire 
load on one side without capsizing. She will also possess 
superior maneuvering power. 

The ice-breaking features of the hull-fin design are obvi- 
ous at a glance. Instead of wedging into the ice, the 
Poughkeepsie will ride over it, crush it with her weight and 
then push it aside, exactly as the specially-designed Russian 
and Swedish ice-breakers act. Then, too, her rudders and 
propellers are so placed as to avoid actual contact with solid 
ice; the propellers will act as centrifugal pumps to draw the 
ice fragments out from under the hull. 

The depth of the Poughkeepsie’s hull will be 10 feet, its 
draft 31% feet and that of the hull-fin 51% feet. 

While the hull-fin admittedly adds to the cost of a given 
hull, its superior efficiency reduces the operating cost. In 
addition, this extra cost is compensated for in the Pough- 
keepsie by the use of the arconstruct system patented by 
Frank Nichols, of New York. 

In the arconstruct system of design and construction all 
the relative transverse sections are arcs of the same radii. 
In other words, every transverse curve in the hull, whether 
in the bottom, bilge or side, is a relatively longer or shorter 
arc of the same circle. 

This simplification of the lines greatly reduces the cost 
of the mold loft, fabrication and plating work and also 
increases the strength of the hull. Moreover, since the same 
arc is always presented to the water, the water when once 
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Prefile and Deck Plan of Ferryboat Poughkeepsie 

disturbed follows the hull freely without further disturbance, 

the usual resistance of increasing area, and thus the ship 
efficiency is still further increased. 

DIESEL-ELECTRIC PROPULSION 

The use of the Diesel-electric system of propulsion is in 
accord with the best marine engineering practice for this 
class of vessel. The high economy and unparalleled maneu- 
vering power of this drive are too well known to require 
discussion here. 

There will be propeller controls in the pilot houses and 
in the engine room and the pilot can directly and instantly 
control every movement of the boat. The fact that the 
Poughkeepsie will be able to accelerate to full speed in 
minimum time, come to a full stop from full speed in a few 
seconds and reverse her motion in less time than is possible 
with steam drive will not only improve her schedules but 
will decrease the possibilities of collision or damage when 
entering the slip. She is, in fact, expected to make regu- 
larly three trips per hour, instead of the two trips made by 
the present ferryboat. 

For her main engines two 150-horsepower six-cylinder 
Winton Diese! engines of 450 revolutions per minute, each 
driving a 90 kilowatt Westinghouse generator, have been 
specified. 

Her propellers, which are to be normally rigidly connected 
together, will be driven, according to specifications, by two 

100-horsepower motors. Either or both engines, and either 
or both propeller motors, can be used at any time. The 
engine room will be located in the Poughkeepsie’s hull and 
the propeller motors and shafting in the hull-fin. 

The propellers will operate with full power at the un- 

Section Through Machinery Space 

usually high speed of 600 revolutions per minute, but their 
location at the ends of the hull-fin makes this possible with- 
out cavitation or excessive slip. The propellers will be of 
the standard 3-blade design, 48 inches in diameter and 28 
inches pitch. 

It is expected that the Poughkeepsie will be in operation 
by next spring. 



Artist’s Sketch of the Battleship Washington as She Will Look When Completed 

Battleship Washington Launched at Camden 
32,000-Ton Superdreadnought Christened by Ten-Year-Old 

Daughter of Congressman Summers—Details of the Vessel 

ITH a launching weight of 16,800 tons the United 
States battleship Washington was sent down the 
ways at the yards of the New York Shipbuilding 

Corporation, Camden, N. J., for her initial dip on Septem- 
ber 1. As the vessel started down the ways Miss Jean 
Summers, the ten-year-old daughter of Representative and 
Mrs. J. W. Summers of Walla Walla, Wash., broke a bot- 
tle of champagne against the bow and officially named the 
vessel the Washington. 

The new battleship is a sister ship of the Colorado 
which was launched from an adjacent way at the same yard 
last March. Although authorized in 1916 and contracted 
for in January, 1917, construction of these two superdread- 
noughts of the most powerful type afloat was not begun 
until the spring of 1919 as the Navy Department purposely 
deferred its capital ship program during the war so that all 
available shipbuilding capacity could be concentrated on 
the construction of troop and supply ships and torpedo boat 
destroyers to meet the immediate emergency. 

The main dimensions of the vessel are as follows: 

iLomaiin overall cosccoccocde00c 624 feet 6 inches 
Length, on waterline.......... 600 feet 0 inches 

Breadth) extreme sescseec secs: 97 feet 534 inches 
Depths tosmainad eckwenemereerer 47 feet 2. inches 
IDKENHE, EXTEN codooooccvcov0uc 30 feet 6 inches 

about 32,600 tons 
about 33,600 tons 

Like all recent United States capital ships, the Washing- 
ton will be electrically propelled. Her main engines will 

Displacement, normal load 
Displacement, full load 

i 
K 

Pe) 

consist of two 15,000 horsepower Westinghouse turbo electric 
generators, which will generate electricity to operate four 
8,300 horsepower Westinghouse motors, one for each propel- 
ler. The steam will be generated by eight watertube boilers 
fired by oil. 

ARMAMENT 

The main battery of the vessel will consist of eight 16- 
inch, 45 calibre breech-loading rifles, mounted in four tur- 
rets, two forward and two aft. The secondary battery will 
consist of fourteen 5-inch rapid fire guns placed in advan- 
tageous positions. For protection against hostile gun-fire 
from enemy ships all vital parts of the vessel will be ade- 
quately protected by heavy armor. This will be arranged 
in accordance with the best American practice. 

All four turrets in which the main battery is mounted, 
as well as the barbettes, which contain the mechanism. for 
turning the turrets and their guns in any desired direction, 
are entirely encased in heavy steel armor. 

SUBDIVISION OF HULL 

Probably almost as important as the armor itself, from 
the standpoint of protection against gun fire and torpedo 
attack, is the watertight subdivision of the hull. ‘The por- 
tion of the vessel above the splinter deck, which is practical- 
ly at the load waterline, is very well-subdivided by water- 
tight bulkheads, but below this deck the vessel is divided 
into a multitude of comparatively small watertight compart- 
ments. ‘This is accemplished by closely spaced transverse 

2 
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United States Battleship Washington 

bulkheads throughout the length of the ship and several 
watertight longitudinal bulkheads. 

Each of the eight watertube boilers is in a separate water- 
tight compartment, as is also each of the two turbo generators 
which generate the electrical energy for the operation cf 
the main propelling motors. The four main propelling mo- 
tors are located in three watertight compartments. With 
this subdivision, even if torpedo damage should penetrate 

MARINE ENGINEERING 
AND SHIPPING AGE 

Ready for Launching 

into the portion of the vessel occupied by the propelling 
machinery, the vessel would not be put out of commission, 

since the simultaneous flooding of one or more of the boiler 
compartments, one turbo generator compartment and one or 

more propelling motor compartments wculd neither sink the 
vessel nor render it unnavigable. 

To cperate the vessel a complement of 46 commissioned 
officers, 12 warrant officers and 1,022 enlisted men, includ- 

Stern View Before Launching Bow View, Taken at a Height of 75 Feet 
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ing 71 marines, will be carried. Accommodations for com- 
missioned and warrant officers will be located aft on the 
second and third decks. ‘The crew’s quarters will be for- 
ward and amidships on the main deck and second decks. 

PRONOUNCED FLARE OF Bow 

In general appearance the Washington will resemble the 
other capital ships recently added to our Navy. Forward 
her shell will have a very pronounced flare outward from 
the waterline to the upper deck. ‘This flare, carried undi- 
minished forward, naturally results in the vessel’s clipper 
stem, intended to facilitate the stowing and handling of 
her anchors, of which there will be three. The pronounced 
flare also makes possible a roomy deck in spite of the very 
fine waterline forward. ‘The upper deck is the weather 
deck from the stem to abaft amidships, Here the main 
deck, next below the upper deck, becomes the weather deck 
and extends as such to the stern. The stern is of the cruiser 
type, now common to most large war vessels. 

COMPARISON WITH THE OLD WASHINGTON 

The launching of the battleship Washington comes just 
fifteen years after the delivery by the New York Shipbuild- 
ing Corporation of the armored cruiser W ashington, since 
renamed the Seattle. At the time of her delivery in 1906 
the old Washington was the last word in naval construction 
and her size and armament, given below, form an interest- 
ing comparison with present day developments: 

Leni, Overmlll csococcoscdv0bee 504 feet 5% inches 

Length, on load waterline...... 502 feet 0 inches 

Breadthtaeenen set oe eee 72 feetl10% inches 
Depths? asses ee ee 42 feet 2% inches 
ID Saray, mMormAll coocouncoccccc08 25 feet 0 inches 
Displacement, normal load............. 14,500 tons 
tial ice eC aE eerie Coal 

The battery of this vessel consists of four 10-inch 45- 
calibre breech-loading rifles, sixteen 6-inch, 50-calibre, 

rapid-fire guns, and twenty-two 3-inch, 50-calibre, rapid- 
fire guns. 

Between the delivery of the first Washington and the 
launching of the battleship of this name, the New York 
Shipbuilding Corporation has built for the United States 
Navy seven battleships, forty torpedo boat destroyers and a 
destroyer tender, and now has under construction the bat- 
tleships Colorado and Washington and the battle cruiser 
Saratoga. 

Close Quarter Deck Planing Machine 
WAN, Hunter and Wigham Richardson, Limited, 
have overcome the custom of planing by hand those 
portions of a ship’s deck which cannot be planed 

by the ordinary center planing machine by using a 
close quarter planing machine electrically or otherwise oper- 
ated. The device consists of a rotor which carries knives of 
special design around its circumference which is attached to 
the motor direct: the position of this rotor is on the extreme 
outside of the wagon or trolley carrying the motor and can be 
arranged or built for either hand. The device when applied 
will cut nght up to within a half inch of any casing or 
deck houses, thus eliminating a great deal of hand work. 
With a device as described carrying several toothed cutters 
and several finishing cutters, the arrangement is such that 
the planing machine can be made self-propelling, the oper- 
ator guiding same only. 

A braking device is also employed to-stop the cutter at the 
completion of a trip. For working between ships’ frames a 
special device is employed, the cutter working in a vertical 
position or as otherwise may be required. 

The cutters or knives are so arranged on the rotor that they 
cannot get adrift as is the practice with cutters or blades 
bolted down. The dovetailed principle of cutter employed in 
conjunction with the keeping rings removes the possibility of 
the knives working loose. 

A spare rotor may be employed, thus always having in 
hand a newly ground set of blades, the whole of which | can 
be ground without removing them from position. 
ane parts are shown in Fig. 1, designated as follows: (a) 

motor, (b) rotor, (c) section of blade, (d) keeping rings, 

Fig. 1—Side and End Views of Deck Planing Machine 

(e) brake block, (f) wagon or trolley, (g) regulating 
wheel, (h) gear wheels, (1) base plate for motor (a), (k) 
clutch for operating gear for propelling the planes, (1) 
scrapers for wheels, and (m) bracket carrying gears. 

© Keystone View Company. 

Looking Aft from the Forecastle of the United States Battle- 

ship California, Showing the Forward Turrets 

and Fighting Structure 



Are You a Marine Engineer, Edison Standard? 
Answers to the One Hundred Questions Published Sr 

August That Thomas Edison Might Ask Marine Engineers 

By “Old Scotch” 

HE 100 questions which I propounded, a la Edison, in 
the August number have, as I feared, proved a boom- 
erang inasmuch as there has been an insistent demand 

from many of the readers for me to answer them myself. I 
think I stated that I did not guarantee that I could answer 
them all, on the basis that any one can ask questions which 
ten wise men could not answer. Without any pretense of 
being even one wise man I have made the following attempt, 
which until proved otherwise, can be accepted as reasonably 
accurate. 

There are several of these answers which admittedly are 
controversial, and others which might be better expressed 
than they are. The object was to make them as simple and 
easily understood as possible. : 

1. Who built the first triple-expansicn engine in this country? 

The Bath Iron Works, Bath, Me. It was designed by 
Mr. Charles E. Hyde. 

2. About what year was it installed and in what vessel? 

About 1883, and it was installed in the steam yacht 
Meteor, a turtle-backed vessel originally designed to cross 
the Atlantic in four days. 

3. Were marine boilers ever made of other material than iron or steel? 

Yes. 

4. If so, what material or materials were used? 

Copper was used for many naval boilers. 

5. Name one large American passenger vessel which used a compound 
oscillating engine within the past thirty-five years. 

The Connecticut of the old Stonington Line of Sound 
steamers, built in 1888. 

6. What is the largest American passenger vessel? 

_The Leviathan. 

7. What is the largest American freight vessel? 

The Lewis Luckenbach of 14,000 deadweight tons. 

8. What is the largest horsepcwer used in any American-built vessel? 

For American-built merchant vessels, 25,000. Naval 

vessels having 160,000 horsepower are now building. 

9. What is the largest side-wheel steamer now in use in this country? 

The Seeandbee on the Great Lakes is longer, beamier and 
has a greater tonnage than the Commonwealth, popularly 
supposed to be the largest side-wheeler in this country. 

10-11. Has any steamer ever been built in_this country which used 
neither screw nor paddle wheels for propulsion? If so, what method of 
propulsion was adopted? 

Yes, a small yacht named Evolution, facetiously called the 
“squirt boat,”’ which was propelled by two jets of water from 
34-inch nozzles, under great pressure. 

12. Who invented the screw propeller? 

John Ericsson is reputed to be the inventor, but many 
authorities give the credit to Mr. Stevens of Hoboken, N. J. 

13. What vessel was known while under construction as the “dynamite 
gunboat”? 

The Vesuvius. 

14. What is the largest tugboat in the United States? 

The Conestoga, 170 feet long overall and 1,200 tons dis- 
placement. 

15. What is a hydrokineter and for what purpose is it used? 

A hydrokineter is, as its name implies, an apparatus for 
heating water, and it is used to heat and circulate the water 
in Scotch boilers. 

16. Why is bituminous coal used on steamships instead of anthracite? 

Because it is cheaper, more volatile and better for steam- 
ing purposes. It is also more easy to obtain in all parts of 
the world. 

17. What is cavitation and how is it caused? 

“Cavitation” is, simply expressed, a hole in the water in 
which the propeller revolves, caused by the centrifugal force 
due to excessive revolutions, which prevents the screw from 
operating in “solid water.” 

18. How is the horsepower of a reduction geared turbine determined? 

By a torsion-meter. 

19. How is the horsepower of a Diesel engine ascertained? 

By indicators with heavy springs. 
20. What is COz? 
Carbon dioxide; a product of good combustion. 

21. What is the ideal percentage of COs for efficient combustion? 

About 141% percent. 
22. What is “slip” and how is it determined? 

“Ship” is the difference between the distance a vessel is 
actually propelled through the water and the distance ob- 
tained by multiplying the pitch of the screw by the number 
of revolutions. It is usually expressed in percentage. 

23. What is forced lubrication, as applied to marine engines? 

“Forced” lubrication is, as its name implies, the forcing 
of oil to the bearings, either by gravity or by special pumps. 
It insures constant oiling of important bearings and elimi- 
nates the danger of insufficient lubrication when hand 
methods are used. 

24. Does a triple expansion engine always have three cylinders? 

Not necessarily, as frequently four cylinders are used and 
sometimes five. 

25. How many barrels of ordinary fuel oil are equivalent in steaming 
value to a ton of ordinary bituminous coal? 

About 2.8 barrels of oil should be equivalent to 1 ton 
(2,240 pounds) of steaming coal. 

26. What are the purposes of a deep tank on a freight vessel? 

The primary purpose is to carry water ballast when the 
ship is light and to raise the center of gravity of the ballast 
carried, to insure easier rolling in a seaway. At times it is 
used to carry liquid cargoes or oil fuel. 

27. What is the mechanical equivalent of a heat unit? 

Seven hundred and seventy-eight foot-pounds of energy, 
known as Joule’s equivalent. 

_ 28. What other material than wrought iron or wrought steel is some- 
times used for archor chains? 

Cast steel is now used successfully. 

29. Who produced the first successful marine steam turbine? 

Sir Charles Parsons. 

30. How many cubic feet are there to a ton of bituminous coal? 

Forty-two, generally adopted. 

31. What is the temperature of steam corresponding to a gage pressure 
cof Z00 pounds per square inch? 

381.7 degrees F. 

32. What is the generally adopted diameter of condenser tubes? 

Five-eighths inch outside diameter is most generally used 
and occasionally 34 inch. 

33. What type of condenser is almost universally used on Great Lakes 
steamers? 

The jet condenser, where the cooling water mixes with the 
condensate. 

9 
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34. What is meant hy a triple effect evaporator? 

Where three evaporators are used and the generated steam 
of No. 1 is used to generate steam in No. 2 and the steam 
generated in No. 2 is used to generate steam in No. 3. 

35. How would you determine whether or not distilled water contained 
salt? 

The simplest method is to add a few drops of nitrate of 
silver to a glassful of the distilled water. If any chlorine is 
present the water will become clouded by the chemical 
reaction. 

36. What is meant by 28 inches of vacuum? 

By 28 inches of vacuum is meant that all air is excluded 
from the container except an amount equivalent to the dif- 
ference between 30 and 28. The weight of the atmosphere 
at sea level is assumed to be equivalent, per square inch, to 

the weight of a column of mercury 30 inches high. Hence 
28 inches of vacuum means all air removed except an amount, 
per square inch, equal in weight to a column of mercury 2 
inches high. In reality a cubic inch of mercury at 60 de- 
grees temperature weighs 0.49 pound and the atmospheric 
pressure is therefore 14.723 pounds per square inch. A per- 
fect vacuum is therefore 29.44 inches. 

37. What is meant by 234 inches of air pressure in a firercom? 

The height in inches shown in a U-tube containing water, 
one end of which is connected to the space under pressure 
and the other end to the atmosphere. 

38. What is a single acting engine? 

An engine which receives propulsive impetus on one side 
of the piston only. 

39. What is an average temperature at the bottom of the smokestack? 

About 600 degrees F. 

40. Were geared marine engines ever used before 1900? 

Yes. 

41. If so, wherein did they 
of geared turbines? 

In Civil War days certain vessels were fitted with engines 
“seared up,” whereas all modern marine geared engines are 
“seared down.” In other words, the first type drove the 
propeller at a greater number of revolutions than the engine, 
while with present types the propeller runs at much less 
revolutions than the engine. 

42. What 
Atlantic? 

The Savannah. 

43. What 
Continental Iron Works, Greenpoint, N. Y. 

44. Name an American educational instituticn entirely 
architecture and marine engineering. 

Webb Academy at Fordham Heights, N. Y. 

45. Whe is the present head of the Steamboat Inspection Service and 
what is his officia! title? 

George Uhler, Supervising Inspector General. 

very materialiy differ from present types 

was the name cf the first steam vessel which crossed the 

firm, now in existence, built the original Monitor? 

devoted to naval 

46. Name three well known manufacturers of marine pumps. 

Worthington, Davidson, Bethlehem. 

47. What is a pneumercator, and what is its purpose? 

An instrument for indicating the height of liquids in 
tanks: they can be placed in any part of the ship and give 
accurate relative heights. They are also used to indicate the 
draft of the vessel. 

48. Hew many members are there to the Shipping Board? 

Seven (7). 

49. What is a “ license, and why are they so called? 

A “red ink” license is a United States Steamboat Inspec- 
tion license granted to alien officers on account of war condi- 
tions: so-called because the regulations required a notation 
on the license written in red ink. 

50. What department of the 
Lighthouse Service ? 

Department of Commerce. 

red ink” 

Government has jurisdicticn over the 

51. How much toll will have to be paid by a 5,000 net tonnage freighter 
going through the Panama Canal, loaded? 

$1.25 per net registered ton, hence the toll will be $6,250. 

52. How are the living quarters on a motorship heated? 

Either by steam from a donkey boiler or by electric heaters. 

53. Is there any patent cn a Diesel engine? 

No, the original patent taken out by Dr. Diesel has long 
since expired. 

54. What is the origin of the term “starboard”? 

The right hand side of a vessel looking forward. From 
the Saxon word, “‘steoran,” to steer, and ‘“‘bord,” a plank or 
board. In ancient galleys the craft was steered by a steer- 
board on the right hand quarter. 

55. For what is a clinometer used on shipboard? 

To measure the heel of a ship, or how far to either side 
of a vertical line the ship may be inclined to port or starboard. 

rule. 

Simpson’s rule is used to determine ‘ine area of an irregular 
figure such as the plane of a waterline or an indicator card. 
The rule is to divide the base into any number of equal parts 
which will give an odd number of points of division. Meas- 
use the lengths of these perpendiculars or ordinates, and to 
the gum of the lengths of the first and last ordinates add four 
times the sum of the lengths of all the even numbered ordi- 
nates and twice the sum of the odd. Multiply their sum by 
one-third of the distance between the ordinates and the 
product will give the area required. 

57. What is a planimeter? 

An instrument for measuring the area of any irregular 
figure, such as an indicator card, etc. 

56. State Simpson’s 

58. For what ieneth cf time is a marine engineer’s 

Five years. 

59 What is the “deadweight” tonnage of a ship? 

Deadweight capacity of a ship is the weight of cargo she 
can carry to her summer loadline, and generally includes 
bunker coal, water in boilers and weight of crew. It is 
approximately 64 percent of the ship’s displacement. 

license gocd? 

60. What materiais should be used fer suction pipes in bilges? 

Wrought iron, preferably galvanized. 

61. What is the approximate area of smokestack in proportion to the 
grate surface? 

About one-sixth the total grate area. 

62. Why should the ase cf cylinder oil be restricted to a minimum? 

On account of its bad effect on the boilers, as it becomes 
mixed with the feed water in the condenser. 

63. From 

Said to 
Munckey. 

64. How many cubic inches are there in a gallon of oil? 

Two hundred and thirty-one. 

wrench derived? 

inventor, an Englishman named 

what is the term “‘monkey’’ 

be from its 

65. Why should not alternating current be used for the lighting. set? 

Alternating current is more liable to grounds and liable to 
start fires, hence nearly all current for lighting purposes on 
board ship is direct current. 

66. What is the average percentage cf electrical loss between generator 
and motor in an electrically driven ship? 

About five percent. 

67. What are the prener v»ropcrtions of \ 5 glycerine and water in a 
hydraulic telemotor steering gear system? Why is glycerine used? 

About 30 percent glycerine and 70 percent water. The 
principal reason for its use is to prevent freezing. 

68. What is a fair steam consumption per horsepower for a turbine 
reduction main drive? 

About eleven pounds. 

69. What material is mostly used to line stern bearings? 

Lignum vite is almost universally used. 

79. Name four of the principal American 
reduction marine engines. 

De Laval, General Electric, Westinghouse and Kerr. 

manufacturers of turbine 
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71. Who was the inventor of the most generally used bilge suction 
strainer? 

The late Chief Engineer Macomb of the United States 
Navy. 

72. What is the principle on which an ordinary pyrometer works? 

The difference in expansion between two metals. 

73. What is the correct position to place a draft gage in a forced 
draft system? 

In front of the ashpit. 

74. What should be the 
for watertube boilers? 

Not to exceed 50 grains per gallon. 

75. The same for Scotch boilers? 

As high as 100 grains can be used safely, but it should be 
kept much lower. 

'76. How 
weather? 

Carefully drained of all water, to prevent damage from 
freezing. 

77. Name three principal causes of excessive sparking of brushes on a 
Marine generator’ 

Hard spots in brushes, roughness of the commutator and 
brushes improperly placed. 

78. If three water gage glasses on a marine boiler should break within 
an hour, what would you think caused it? 

The fittings would most likely be out of line. 

79. Why is zinc used in a boiler? 

To prevent excessive corrosion and pitting. 

maximum chlorine contents of feed water 

should a steam deck winch be safeguarded in freezing 

80. When should zinc plates be used around the stern post and rudder 
post? 

When the material from which the propeller is cast is 
other than iron or steel. 
gi. Wky are load lines fixed for sea-going vessels? 

_To prevent unsafe loading of vessels. 

82. What elements should be considered in certifying to the amount 
of fuel oil received, if the ccntract is by the barrel, and payments are 
to be made by the ton? 

Temperature and specific gravity. 

83. What causes spentaneous tombustion in a ship’s bunkers? 

Moisture, iron pyrites in the coal and improper ventilation. 

84. What materials are generally used to filter feed water for marine 
boilers? 

Loofas, sponges, old bagging and excelsior. 

85. What precautions should be taken before sending a man into a 
tank which has contained fuel oil? 

It should be thoroughly steamed out, have air blown 
through it and the air satisfactorily tested before a man 
enters. 

86. Wiiat superiority 

marine propulsion? 

Greater fuel economy, less space occupied and fewer 
attendants. 

87. Wherein does a steam siren differ from an crdinary whistle? 

In an ordinary whistle the steam is blown direct into the 
bell, and gives forth a uniform tone. In a siren the flow of 
steam is varied by a rotating disk or other device to give a 
variation of sound, regulated by the speed of the disk. 

88. What is cop waste? 

Cotton thread which becomes hopelessly tangled or snarled 
on the spindles. 

89. What treatment is best for had steam. burns? 

Carron oil composed of an emulsion of lime and linseed 
oil, or any other substance which will exclude contact with 
the air and not further injure the burned flesh or skin. 

> 

has a Diesel engine over a steam engine for 

90. What is meant by a “feathering”? paddle wheel? 

“Feathering” paddle wheels are those wherein the buckets 
or blades enter and leave the water normal to its surface. 
They are actuated by eccentrics on the shaft. 

91. How are steam gages tested for accuracy? 

Steam gages should be tested by comparison with standard 
gages. A much better method is to test by a gage testing 
machine, which through a U-tube compares the markings on 
the gage with actual weights. 

92. What is the difference between a tube and a pipe? 

The essential difference is that all pipes are based on gas 
pipe sizes, while tubes are usually of an outside diameter 
equal to the size by which they are designated. For example, 
a l-inch pipe is actually 1.31 inches outside diameter, 1.05 
inches inside diameter, and a 1-inch tube is actually 1 inch 
outside diameter, and the inside diameter varies in accord- 
ance with the thickness of the metal used. 

93.. What is a dynamometer? 

A dynamometer is an apparatus used to determine the 
work performed by any motor or machine. 

94. Will a gasoline engine work in a motorboat without a clutch? 

Yes, for engines of small power. 

95. For what purpose is a devil’s claw used on bcard ship? 

A “devil’s claw” is used by firemen for breaking up and 
hauling out clinkers and otherwise for manipulating soft 
coal fires. 

96. Who is the president of the American Society of Naval Architects 
and. Marine Engineers? 

Rear Admiral W. L. Capps, U. S. N. 
97. Name three prominent marine papers published in the United 

States. 

MARINE ENGINEERING AND SHIPPING AGE, Marine 
Journal and Pacific Marine Review. 

98. What is the leading treatise on marine engineering. published in 
America ? 

Dyson’s “Practical Marine Engineering’ 
treatise on the subject. 

99. What is the Naperian logarithm? 

A Naperian or hyperbolic logarithm is one whose base is 
2.718281. The so-called common logarithm is one the base 
of which is 10. The Naperian log is equal to the common 
log X 2.302585. 

100. Give ten good reascns why marine engineers have to know more 
than locomotive engineers. Name one hundred if you like 

While a hundred good reasons could be written the follow- 
ing only is necessary. A real marine engineer is a man who 
can operate his machinery continuously for periods of 30 
days, if necessary, away from all outside help, make all re- 
pairs, and must combine skill as a machinist, boiler maker, 
pattern maker, plumber, steam fitter, coppersmith, electrician. 
etc. Most locomotive engineers are merely starters and 
stoppers. 

b) 
is about the best 

Evaporator Designed to Supply Small 
Quantities of Distilled Water 

SMALL evaporator set having 
a capacity of from 15 to 30 
gallons of distilled water an 

hour depending upon the steam pres- 
sure available is being supphed by 
the Griscom-Russell Company, New 
VOT Wher Seb mCONGIStS MeO Laman 
evaporator of the “Reilly” type con- 
taining coils of brass tubing to which 
steam is supplied. The vapor from 
this evaporator passes to a distiller 
and is condensed in the coils of this 
unit by water which circulates through 
the shell. If the distilled water is to 
be used for drinking purposes it is 
passed through an aerating filter, but 
if for laboratory or manufacturing 
uses, the filter is omitted from the 
set. The complete set is mounted on 
an angle iron frame, as shown in the 
accompanying illustration, and _ is 
ready for the steam and water connec- 
tions. The height of the set ready for 
installation is 7 feet and its width 2 
feet 4 inches. 

Evaporator 

Set 
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Fig. 1.—View of Railway Dry Dock No. 2 Lifting the Steamship Orani at the Moore Shipyard, Oakland, Cal., Showing 

the Hoisting Machinery, Chains and Roller Tracks by Means of Which the Dock Is Operated 



Railway Dry Docks at the Moore Shipyard 
Anticipating an extensive demand for ship repairing facilities and to supplement 

and partially supersede a wartime shipbuilding program, the Moore Shipbuilding 

Company of Oakland, Cal., has recently added to its equipment a number of dry docks 
designed and built under the direction of Leland S. Rosener, consulting engineer, San 
Francisco, Cal. Among these are two railway dry docks, each capable of handling 
vessels of from 15,000 to 20,000 deadweight tons, which are the largest docks of the 
type in the world. 

N addition to two floating dry docks, each with a capacity 

| for lifting ships weighing 12,000 long tons or of from 

25,000 to 30,000 tons deadweight capacity, so arranged 

that they can be combined into a single dock having a capac- 

ity for ships weighing up to 21,000 long tons (700 feet in 

length), the Moore Shipbuilding Company, Oakland, Cal., 

has added to its equipment three dry docks of the railway 

type. One of these, an old one, was rebuilt in 1919 to give 

it a capacity for ships weighing 5,200 long tons. At that time 

this was the largest dock of its kind in the world. In 1920 

two larger docks of the same type were built side by side, one 

with a capacity for lifting ships weighing 7,500 long tons 

and the other for ships weighing 8,000 long tons. Accommo- 

dating, as they do, ships up to 500 feet in length with a dead- 

weight capacity of from 15,000 to 20,000 tons, the new docks 

are capable of handling the majority of ocean-going cargo 

ships and tankers comprising the majority of the American 
merchant marine, even with a partial cargo or fuel supply on 
board. 

GENERAL ARRANGEMENT 

Such docks are’ of comparatively low initial cost and can 
be built quickly as compared with docks of other types. Add- 
ing to this feature the fact that they can be operated cheaply 
and quickly makes them especially useful to ship repairing 
concerns. The average time for docking a ship is about 40 
minutes from the time the ship enters the dock. In one in- 
stance three ships were docked on these three railways by one 
crew on a single tide. 

Fig. 3 shows the general arrangement of one of the marine 

r - 

railways. Each dock consists of a cradle approximately 500 
feet long and 76 feet wide, an inclined track system upon 
which the cradle moves from its point of maximum sub- 
mersion to a point above the high water line and a hauling 
system consisting of a set of chains’ operated by an elec- 
trically driven hoisting mechanism. Each of these new docks: 
is hauled by eight chains arranged in parallel and auto- 
matically equalized. ‘The chains are made of refined iron, 
hand-welded and thoroughly proof tested at the factory. 
Fig. 1 gives a good view of the chain and hoist arrangement, 
the photograph having been taken before the erection of the 
power house. ‘The tracks and roller trains under the ends of 
the cradle may also be seen. 

Horstinc MACHINERY 

The hoists were built in the Moore Shipbuilding Com- 
pany’s shops from Mr. Rosener’s design. They are driven 
by 500 horsepower slip ring 450 revolutions per minute 
motors controlled by liquid rheostats and magnetic control. 
The electric equipment was supplied by the General Electric 
Company, Schenectady, N. Y. Speed reduction from the 
motors to the main-head shafts, on which the chain wildcats 
are mounted, is made through three sets of spur gears. All 
of the gears are of steel, the fast train of motor reduction 
gears being cut and the other slower trains being cast gears. 
When lowering a ship regenerative braking is used, that is, 
the main motor being driven overspeed returns energy to the 
line. This practically eliminates the use of the hand operated 
post brakes and the air operated band brakes, these being 
used only at the instant of stopping or in an emergency. A 

Fig. 2.—Vessels Hauled Out for Repairs on Railway Dry Docks at Moore Shipyard. Between the Docks Can Be Seen the 

4-Wire Trolley System 

759 
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combination clutch and gear shifting arrangement permits 
operating the hoists at a low speed of 16 feet per minute for 
large ships, or at a speed of 28 feet per minute for lighter 
loads. 

The cradles are provided with elevated framework on the 
sides, which is always above water. Hand winches for con- 
trolling the bilge blocks are mounted on the elevated sides or 
runways as are also electric capstans (see Fig. 2) for floating 
the vessel to the proper location over the blocks. 

Between the two ships in Fig. 2 may be seen covered trolley 
ways supported on piles in which are housed two 4-wire 
trolley systems for supplying electric current to the ships both 
for lighting and for operation of the electric capstans. The 
fourth wire is for a signal system, the other side of which is 
grounded. With this the dock master on the railway signals 

to the hoisting engineer in the power house. The trolleys con- 
sist of bare wires loosely supported on insulators. A col- 
lector device attached to the cradle serves to conduct the cur- 
rent to the wiring system on the cradle. 

The actual power used to operate these docks varies from 
a minimum, when the ship is floating, to a maximum, when 

it is entirely out of the water. In docking the concrete ship 
Palo Alto, weighing 7,115 tons, the power varied from 165 to 
565 horsepower, the larger amount being required for only 
about five minutes at the end of the hoisting period. 

Liquid rheostats for controlling the speed of the hoist are 
ideal, inasmuch as they give very even and gradual accelera- 
tion, thus avoiding sudden jerks and consequent strains in- 
herent with grid resistance where the speed is increased in a 
series of steps. 

The Most Interesting Job in the Yard 
Which do you think is the most interesting job in the yard? Is it yours? 

about it! 

Tell us 

The letter printed below, taken from the monthly journal of Smith’s Dock 
Company, Ltd., one of the foremost ship repair companies in England, tells why 
machining in the engineering department has a claim to this title. 

All letters published will be paid for at space rates. we invite our readers to accept. 
Speak up! Who's next? 

HERE are several who have laid claim to the title of the 
most interesting job in the yard, but, from my point of 
view, they all fail to establish their claim to the title. I 

claim that my section, or branch, of the work is the most in- 

teresting job in the whole category, and that is, machining in 
the engineering department, embracing, as it does, from drill- 
ing 1/16 inch holes to boring out cylinders. 

Anyone taking up machining undergoes a course of train- 
ing beginning with drilling, going right on through screwing, 
sawing, planing, slotting, milling, shaping, boring, turret 
lathe, wall-planing. 

Very interesting work it is, too. The pleasure and pride of 
being able to set your jobs and machines so that your work is 
so accurate that the parts machined fit into their places with- 
out any persuasion from quarter hammer or files must be 
experienced to be appreciated. 
We will take drilling as a starting point. The machinist in 

the making finds a great amount of pleasure, fun and inter- 
est in chasing the pops into their proper places and, after the 
marker-off has performed, this takes some doing. 

Next comes sawing. Well, there is a knack of making a 
saw stick to the track, and once on the right track it is ex- 
pected to do even time. (Foreman’s opinion.) 

Shaping comes next. And the interest becomes deeper 
when you commence to get the tools licked, or ground into 
the right shape, so as to get the most off in one cut with the 
least strain and resistance on both tools and machine. 

Slotting follows shaping in interest and importance. At 
first sight a slotting machine gives one the impression of a 
shaping machine up-ended, but soon its possibilities begin to 
show themselves as radius work and dovetailing with tapered 
key-ways, etc., are taken in hand. The first thing that strikes 
one on a slotting machine is the tendency to put one’s fingers 
where they have no right to be. (See safety first.) 

The milling machine, to my mind, takes first place in ma- 
chining, but it is the last to be introduced into many shops. 
Almost all jobs come in right for a milling machine. Some 
fine work I have seen and done on a milling machine from a 
Y inch key to milling crank webs, both on the flats and 
around the outsides. 

Planing is nearly like shaping, only one can get bigger 
work on the machine and handle it with more room to spare 
for fastening down. The Lancashire drive is a grand inven- 

- fettlers. 

This is a challenge 

tion that makes planing a much more interesting job than 
ever before. The speeds on the old machines were dead slow 
and stop, but on these latest there is a great variety of speeds, 
which makes it possible to do any job, be it either brass, iron, 
metal or cast steel. 

Boring comes next in turn, and for variety and interest it is 
bad to beat. From boring out holes 3 inches to cylinders of 
the latest large type is a far cry. Both new work and old has 
to be very carefully dealt with; the holes to be as round as 
possible and with a polished glassy finish. Sometimes one 
gets old work brought in, such as pumps, small cylinders, 
bearings of every description, and the requests that accom- 
pany these jobs are very interesting; such as, ‘‘true the hole 
up and leave it right for using the ’ard year in, yer knaw.” 

Then the capstan lathe or turret comes in order and im- 
portance. The number of tools and operations on these ma- 
chines is both interesting and surprising. To watch the opera- 
tor turning, screwing, drilling and tapping the different 
articles with surprising rapidity makes one think that surely 
it is as near human as any machine in the shop. 

Last, but not least, in my catalogue, comes the wall-planer. 

This machine starts at the foundation of things (the bedplate) 
and with care and pride the worker of this machine endeavors 
to give a firm and sure base to the whole structure of the 
engine, making it a job well and truly laid. 

Next the cylinders must be made to come right and fit 
exactly in their places on top of the columns, the columns 
resting on the machine bedplate. So you see, for the correct- 
ness of both the top and bottom of the engine, reliance must 
be placed on the wall-planer. 

I could go on enumerating the jobs done by the machines 
until one would wonder what other work was necessary, but 
by careful inquiry you will find that machines and machinists 
find lots of employment for foremen, chargemen, fitters, 
turners, millwrights and, in some cases, beltmen and _ tool- 

The last two named are, as a rule, amiable men, 
indeed. 

I could write lots more to prove my claim, but I think this 

will be sufficient for so good: a trade as ours to convince even 
the latest apprentice in the shop, that the call of the machines 
is the call of the best in shipbuilding and engineering. . 

Yours, 
Smith’s Dock Company, Ltd. NULLI SECUNDUS. 



most vulnerable part of the ship’s 
removed from observation, the im- 
of its component parts cannot be 

HE propeller is the 
machinery. Being 
proper functioning 

Strength of Propellers 
Analysis Made in Connection With Classification 

Rules of the American Bureau of Shipping 

By Joseph Hecking* 

forms the basis and a check of the empirical formule further 
on proposed it may be well to give a synopsis of the same 
for the benefit of those not familiar with this method. 

checked to prevent their complete failure. All failures, 
whether due to bad workmanship, faulty material or sudden 
overload conditions, are beyond the control of the engineers, 
and for this reason the design of the propeller, the selection 
of its material and the workmanship require the most serious 
consideration. Only recently a comparatively new vessel lost 
its propeller in a heavy sea, was driven ashore and became a 
complete loss. 

MATERIALS 

By far the greater number of accidents occur to propellers 
made of cast iron or so-called semi-steel. ‘The blades mostly 
‘break at the root of the blade. Where blades break at the 
tip the cause in all cases is the striking of a floating object. 

The fracture of cast iron blades usually shows a good 
outer skin with a loose graphitic structure of the material at 
the center. Where no physical test of cast iron is required, 
it is difficult to decide whether the breakages are due to in- 
ferior material or bad workmanship. Even the best grade of 
iron will develop considerable segregation by inexperienced 
handling in castings varying in thickness from a knife edge 
to as much as 12 inches. 

Semi-steel is cast iron mixed with some steel shavings. The 
melting point of cast iron is in the vicinity of 2,100 degrees 
F. and of steel 2,600 degrees F. This fact should advise ex- 
treme caution in making and using this mixture. Broken 
blades have shown improper amalgamation of the two metals, 
evidently due to the fact that the steel had been added in the 
ladle instead of in the crucible. 

Cast steel is claimed to be the best material for vessels 
running in ice. The cheapness of the material compared with 
bronze is most probably the father of this belief, since the 
tenacity of steel is not greater than manganese bronze and is 
lacking the latter’s ductility. Cast steel is also subject to 
considerable pitting, especially in tropical waters, and for 
this reason no full advantage is generally taken of its great 
strength. 

Manganese bronze has strength and ductility, is not sub- 
ject to corrosion and pitting and is beyond doubt the most 
suitable material for all blades. Blades of this material are 
more apt to bend than to break under sudden overloads. 

The minimum tensile strength of the above materials as 
required by the American Bureau of Shipping is as follows: 

Cast Iron .................-..-.-- 20,000 pounds per square inch 
Semi-Steelleacncacr cee eee OOO Rime e % ie 
CastiSteele ae semen le eee 58,000 “ s re ss 
Mancanesem oh iOnzeneererenicerterine 60,000. “ ft uw 

STRENGTH CALCULATIONS 

Owing to the excellent analysis of Admiral D. W. Taylor 
and the indefatigable investigations of Admiral C. W. Dyson, 
the design of the present day propeller follows certain well- 
defined lines and freak designs are rare. The strength cal- 
culations used by these authorities are rather laborious and 
are correct and complete within the scope of the general 
assumption entering into propeller calculations such as uni- 
form strength of material, uniform load and speed conditions 
and standard section moduli. Inasmuch as this method 

*Engineer Surveyor, Scientific Department, American Bureau of Shipping. 

Taytor’s ANALYSIS 

There are two forces acting on the surface of the blade, 
the thrust P in the direction of the shaft and the torque T at 
right angles to the shaft (see Fig. 1). These two forces are 

¢ of Shaft 

Fig. 1 

resolved into their components perpendicular and parallel to 
the face of the blade. The forces perpendicular to the blade 
are the torque 7, and the thrust P,. The sum of the two 
forces acts on the face of the blade with m-n as the neutral 
axis, causing tension strains in section AmnB and compres- 
sion strains in section mCn (see Fig. 2). The forces parallel 
to the blade are the thrust P, and the torque 7,. These two 
forces act in opposite directions in line with the face of the 

(Ses 
Pei wr Re enn e ene aay 

blade and the difference between the two (P, — T,) with CD 
as axis causes tension strain in part ACD and compression 
strain in part BCD. ‘The greatest compression strain is 
therefore at C, due to P, + T,, and the greatest tension strain — 
is at A, due to (P, + T,) + (P, — T,). The tension 
strain at B, due to P, + T,, is partly relieved by the com- 
pression strain due to P, — T,. 

The component forces of P and T may be obtained by 
trigonometry, thus: 

1, = Sine xx 3 25S Cos Cex I | 
: t (A) 

Py SoS Ce 22/PS IPS] Sin Ces J2 J 

Angle « is the angle of the face of the blade with the center- 
line of the shaft at a distance from the centerline of 0.125D. 
The value of 0.125 x diameter of propeller has been taken 
in this analysis as an average value for the purpose of 
standardization. 

762 
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2m7x.125D .7854D 

= (1) 
H H 

where D = diameter | of propeller in 
H = pitch feet or inches 

The magnitude of the torque T per blade is 
12 x 33000 x S.H.P. (.92 1.H.P.) 63000 x S.H.P. 

DeeRevi x No. (blades) —-—« Rev. x No. (blades) 
The magnitude of the effective thrust P per blade, based on a 
maximum propulsive coefficient of .7 S.H.P., is 

33000 x .7 S.H.P. x 60 228 x S.H.P. 
PA = 

Knots x 6080 x No. (blades) Knots x No. (blades) 

While a propulsive coefficient of 0.7 shaft horsepower may 
rarely be obtained it should be taken as a matter of safety in 
order to compensate for occasional forced speed loads. 

The mean torque arm about the section at 0.125D is 
0.31D — 0.125D = 0.185D and the strains due to torque T, 

I, 36 OpISSID 
and T, at this section are 

tan oO == 

(3) 

or 0.596T, and 
0.31D 

Wy 3 OSSD 
or 0.5961, (D in inches) (Fig. 3). 

0.31D 
The mean thrust arm about 0.125D is 0.345D — 0.125D 

= (.22D. The strains due to thrust are 0.22D x P, and 
(A 36, IBS, 
The above moments apply strictly to the elliptical form 

of blade only. Where the form departs materially from the 
elliptical, modifications must be made to the arms. For 
broad tip or fan shape blades, the equivalent or the design 
diameter of the blade must be substituted for actual diameter. 

The magnitude of the moments of forces T,, T,, P, and 
P, may be obtained by a combination of the formule A, 2 
and 3 as follows: 

Moment of T, = H 
63000 x S.H.P.x sina x .596 37500 x S.H.P. x sin « | 

= | 
Rey. x No. of blades | 

37500 x S.H.P.x cos « | 

Rey. x No. of blades 

Rev. x No. of blades 

Moment of T, = 

| 
r (4) 

Moment of P, = 
228 x S.H.P. x cos a x .22D S.H.P. x cos a x 50D 

Wy KnoteseNolot blades Knots x No. of blades 

S.H.P. x sin a x 50D 
Moment of P, = as 

Knots x No. of blades | 

The moment of-resistance of the blade section is figured on 
the basis of a parabola (Fig. 2). For axis mm the section 

bt? 
and for modulus for m n B A under tension strain is 

‘ 8.75 
bt? 

For axis CD the mCn under compression strain is : 
S18) 

b?t 
section modulus for ACB is — where the half toward A is 

15 
under tension and the half toward B under compression. b 
and ¢ represent the breadth and the thickness of the blade in 
inches at a radius of 0.125D from the centerline of the shaft. 

In addition to the stresses due to thrust P and torque T 
those due to the centrifugal force must be considered. ‘The 
centrifugal force #, produces uniform tension strain over the 

F, 
whole blade section equal to —————. Excepting pro- 

1) x Od 

pellers of a high number of reyolutions this strain is com- 
paratively small and may be neglected. Where the blades are 
raked additional stresses are produced due to the moment of 
the centrifugal force (Fig. 3) and these must be considered 
in the calculations for strength. 

The centrifugal force is calculated by the formula: 

W x 7 
= —— ;v=21r 7x Rs (5) 

Px GAMO 

Where W=weight of blade outside of radius of 0.125D, in pounds. 
y—velocity in feet per second at center of gravity. 
y=radius of center of gravity of blade in feet from cen- 

terline of shaft. 
Rs=revolutions per second. 

In view of the fact that blades rake straight aft, the 
centrifugal force should be resolved into its components 
similar to thrust P (Fig. 1), but no grave error is committed 

Rake 

gal 

“Moment of Centrifu 

Force Fe =| 
ar aa 

: peas | { 
| ow iar! ro | ae 
lites | oh iees a 
io | | | 
{ o! | | 
| © | | ug 
lo) | 
|S | | u 
Nh | | H 
| oO | ule ae, 

io <= | Sis 
i use > | ccls 
—_— fe) | 
a Ss n0 | oa € 
~~) Os | Ss 
SS Be ede —% fie 
w 5 we | a 

% SO Se 1 
sy 2 | H nN 

EE (Dxgere 
ee | 1 
3B ate 

I u“ | 
sam H a | 
! | | : =. | 
| 1 | i Hl | 
ff | | j 
| 1 | | ae re ae ae — iN 

Fig. 3 

by assuming the total centrifugal force to act perpendicular 
to the blade, since both components will cause tension strain 
at A. The tension strain at A due to thrust and torque is 

moment of F, x 8.75 
therefore increased by and the compres- 

ID 
moment of F, x 13.125 

sion strain at C is increased by about 
lo) 52 

evi] (6) 
In view of the fact that the material, with the possible 

exception of cast steel, is considerably stronger in compres- 
sion than in tension, it will suffice to solve for tension stresses 
only. 

EXAMPLE 

An example of the process of the complete calculations is 
given herewith. 
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Propeller 4-bladed, built-up, 17 feet diameter, 15 feet 
82 revolutions per minute, 

101% knots, breadth b = 29 inches, thickness t = 6.07 inches, 
pitch, 2,575 shaft horsepower. 

.7854 x 17 

tan angle « = ————— = .89; cos « = ./47; 
U5 

sin « — .665, weight of one blade 2,460 pounds. 

37500 x 2575 x .665 
Moment of T; = = 196,000 inch pounds 

82 x4 

37500 x 2575 x .747 
Moment of T, = — = 220,000 inch pounds 

82x 4 

2575 x .747 x 50 x 204 
Moment of P, = = 468,000 inch pounds 

10.5 x 4 

2575 x .665 x 50 x 204 
Moment of P, = = 416,000 inch pounds 

10.5 x 4 
Moment of Fe = nae 5 

2460 x (6.28 x 4.67 x 1.37)* x 6.25 
= = 165,000 inch pounds 

4.67 x 32.16 

Compression stress at C= 29 x 6.07* 

S. = 416000 + 220000 + (.7 x 165000) = ———— 
13.125 

751000 x 13.125 
= — 9,200 pounds per square inch 

29 x 6.07° 

Tension stress at 4d = pre 

St = (416000 + 220000 + 165000) = Peni all. 
8.75 

1 297 xX 6.07 

( 468000 — 196000 ) = eee = = 
5 

801000 x 8.75 27200x 15 
— 7370 pounds per square inch 

29 x 6.07° 29° x 6.07 

EmprricaL RULE 

The results obtained by the Taylor method for ordinary 

merchant vessels with normal revolutions may be arrived at 

by an empirical formula which has been used at our ship- 

yards. It is assumed that the total shaft horsepower produces 

a thrust perpendicular to the blade. The load per blade 

Selle, S< SECO NK UW 

b= (7). 
H (inch) X Rev. X No. 

riously taken, but for the purpose of standardization the 

same may be considered to be 0.325D from the center of the 

shaft (Fig. 3). The point of maximum strain may also in 

The load arm is va- 

Fig. 4 

this case be taken at 0.125D from the center so that the mo- 
ment of Z is 0.325D — 0.125D = 0.2D. 

The cross section of cast iron blades at 0.125D takes the 
form of a segment of a circle (Fig. 4). Thinner blades of 
cast steel and bronze are formed with a radius at the edges. 
According to Dyson the cutting away of the blade at the 
driving side, as shown in dot and dash, is a useless refine- 

t°b 
In any case a section modulus of — is considered 

2 
ment. 

sufficiently correct for all practical purposes. If S repre- 
sents the fibre stress at the radius of 0.125D, then 

tb S.H.P. x 33000 x 12 x .2D 

12 ise Rae We, 
S.H.P. x 950000 x D 

~ HxRxNo.xt?xb 

where D and H are the diameter and pitch of the propeller 
in inches. 

Or, if f, is the allowable fibre stress of the blade material 

S.H.P. x 950000 x D 
— — (9) 

H x Rev. x No. x bx fp 

(8) 

COMPARISON OF FORMULAE 

The results of formula (8) have been carefully checked 
with the Taylor formula on about 30 different designs and a 

_9.H.P x 33,000x12x.2D 
Ss Hx Rev. x No.x bx t2 ° 

S$ by Taylor S Empirical 

c=) 
) 

Curve of Multipliers 
from Table I nes 

Percentage 

— 

© = Manganese Bronze eo} S by Taylor 
x =Cast Steel Blades Method 

10) |" (au! 3" 4i 

: Rake in Inches Per Foot 

Fig. 5 

comparison is shown in the curves, Figs. 5 and 6. The 1.0 
line in both cases represents the value for S obtained by the 
above empirical formula (8), while the o and x points rep- 

Te 
S= $.H.Px33,000xI2x.2D 

Hx Rev. x No.xbxt2 ° 
ots ° 

Curve of Mu ipliets 
from Tablel ~s S by Taylor S Empirical 

2 : 

Percentage o=Cast lron’Blades by Tay! 
a2 ‘ x= Semi-Steel Blades! © ey 

0 \" rl 3H A" 

Rake in Inches Per Foot 

Fig. 6 

resent the values obtained by the Taylor method. It is evi- 
dent that a correction should be made to the value of S de- 
pending on the rake, and the curves running diagonally 
through the o and w have been taken as safe average values. 
The correction factors for the values of S in formula (8) or 
of ¢ in formula (9), as taken from the curves are therefore 
as follows: 

TABLE [| 

‘Rake in inches per ft. 0 ip il “ite 2 BA 8 S84 a! 
Cast iron and semi- 

Steel An Rae 85 88 91 94 97 1.0 1.03 1.06 1.09 
Cast steel and man- 
ganese bronze .... ./9 82 85 .88 91 .94 97 1ielkOS 
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PROPELLER THICKNESS BASED ON DIAMETER OF PROPELLER 

SHAFT 

In view of the fact that the shaft diameters are always de- 
termined before the propeller is designed, the thickness of the 
blade may be based on the diameter of the propeller shaft. 
The rules of the American Bureau of Shipping require that ( p 

the diameter of the line shaft d; of constant torque or rotary [ mG Be S S SN SS Se 8 SWE a 
Sytayy OS macnn mann mmmone + seam fe 

Remarks 

requ’d shaft 12.5” 
Broken blades Broken blades, Broken blades, Broken blades Broken blades Broken blades Badly pitted Broken blades Broken blades Broken blades Broken blades Broken blades Broken blades Broken blades 

334 
engines and motors shall be determined by the formula 

Y = “N\A - Q “a NAN 0 aN | “a INS . 

S// Fa; jp 7A 3 G ur Om) Oo - GB RENN ot : ESN 
aes \ H.P. x 65 (10) 54 Dd Ne N ANAANAAAAANAAAAIAAA agagaana 

= ——_— Hn ‘u 

. Rev. ee ; nea ae: SININ INNIS OSS SSN Gg SSR ON 8 
This formula is derived from the twisting moment formula | OEE SOMERS SSRIS SOD NERS Ot EG Cpe ce Meee Oe 

12 x H.P. x 33000 Loraqumy is N NOAA ARHOONNNA ¢ CONN: 

M = = 196d° 
e > 2 uU | ( SOD 6) AMMNRMCOOCOMMnRONOSMONNAwMEN 

2 x Rev. lg| MeL SSR 2 SASaqsesessareesseacsggs | SSO A AARVAIIABAESTAAGMSANWNA 
where / represents a working stress of 5,000 pounds per square g) SMT SF QIKIEONDCS ISI SGI SIICS SING) aS) 
inch. DI SSO S SOSSSSCSCCSOeSCSOSCSS y y at SS ESS CROP R oR 

12 x H.P. x 33000 HP. x 65 EES GS SRS UES SIS a ee 2 OF O 2 Lp OS 0'< (A 2) | Tw +- ATMO OSCNN oN twOoNMoOMnNettowta 

1 5 R 196 x 5000 = R Approx. | SPH oo 5 Cs Diese h PR aoe of 
2 7x Rev. x .196 x ev. Teno EAR HQ RHR ARA AA AAAeseE HEGRE ERE 

Os0 4 GOUSSS Sys un SSSOROUS UU G S00 
The diameter of the propeller shaft d, is required to be 1.1 ey aa S = 

° : 5 : akike ~ SES N& In win wminw wu 
times the diameter of the line shaft, or 3 PEM GRR 2 moor anQagonaraNNanggcndno 

a ¢ ts por) ron i INMAMOANAAMMAMMNI MH 

IBL IP. 5 © 3x IL H.P. x 86 2A chy se NO ane & Se ASSN INS 0g SAO SNS 
da = ae 11 Sin enjoy NMORAVMSON G FS ENNIO EES S19 St 
— = = = — (ll) vs] Z WIND GQ ANAOSSSSWHOSRESASGAASNHODGHH 

eV. JXev. zv 
oe as) on ie) wt SOS R SS i) WOO) ara ve ee 

z a) [ea] Se SRS SS HSNO ROUNDING HEN GREE ENCASIG OC} Sener UN 

The relation between ?? and d’*, for constant torque en- | 5 | Be ae ec SSS GO gies SMe ACESS Gr 
. . : . . ot 

gines, where the correction factor according to Table : WS I, us II] Be BN SQGR | GURRTRSIEO TD SACO cd ear ass 
sae aes % Gg IIB © GES Sa wEgQe Sseescucwas 

ts H.P. x 950000 x Dx R 11000 x SS © NG. a CO NSa, ees ee 
_— Yd UT OSS N HRHOWODNMCaRNOHCOSRMIMAMARMG 

@, - HxRxNo.xbx a, se TRIB, so OG» Eke Non ee Sete ed a eee eS SI ei SE irs Oye ada A BANA iid aad 

11000 x D x d°, 
Sopelgd ON tat tft tttrtd¢ttttttttt te ttt y ttt 

— (12) qadn jing 
== = o— —=PRN 9M AASAARAARsRAAAAAApnngnannnn =plos Ll HxNo.xbx fy ae 

8 0.x b f a IV Id Nwao™m 1n MANN HD WOM fo] 
. [ea] ‘ul “bs OOM A 621 cas N OO AM AAHOOMOTRO IH Gin 

ALLOWABLE WORKING STRESSES c pd uyp up eT 2 ewtesertownda gin ts Seri s 
s 

rs N wm ino WmMmMDOAtOMONS A stan M0o oO 

; ; Vota LDA D DH MMMM ADOOS IGS SAS SP COS See eS 

Experience has shown that the following fibre stresses at || & marera seagate en MoPa ce 29.09 9.09 09 099 307 9D. 

the root of the blade should not be exceeded: A ENT oo CO AICO x INININAA wince 09 19 
i bS SSE S BSSA@SSNNNOSRFGONCaNaINS 

fr = 2,750 pounds per square inch for cast iron wary IG A= A AANA NAaSSannasdangqaga 
= 3.600 “ “ “ semi- steel oe TNS 20S + wmta NWO 0 Cin cot ie) 

“ “ “ ‘ cs D> Ar Ss DOANDNMANSH SOQAN 5 5 
= 5,200 - e . i ‘ cast steel A Seary “Ao SSR S Oe eee = eM = = 

y manganese ‘bronze bs ASOD © xu On 2 nOANtTHtOHO N mMnoat 
Oo 5 ow 

THICKNESS OF BLADES Eee y 
: ; Ho S 

On the basis of these working stresses formula (12) will wpa 8&2 = 
give a thickness of blades at a radius of 0.125D, where the | ae tee 
correction Factors in Table I is 1, as follows for turbines and coo = 
motors: { so}OUIeIC MPU BS 

Cast Iron—Rake 2% inches per foot \ ( TREYS West w 
= dotq ann S 

nla 11000xDxd%_, Dx’) BO aE, 
x No.xbx = x No. x SMOIOS ON ama P x No. x b x 2750 Px No. xb SON 

Semi-steel—Rake 2% inches per foot : 
: Z| TAMARA B RASSBSIBSSso oe VNgZWLSSSSay 

= 3 3 

= ae = IVS De A ‘TH 126 SSS S SSASSRRNSSKKFSLKSSSSSLKES 
H x No. x b x 3600 Hx No. x a PLO BEF GF BBMAAH HUGE R BSE RTAIR Snes 0 al Tel Reins ; Saree ; (13 | Bad co ANAM NAAN AANA AAA 

Cast steel—Rake 31% inches per foot ) : Ree: : _ dad & Sd eadd added eacedasacaddada 
aes AR x || __DGE omgug $55 8 SECSCOCSS SSCS SESE SSeS hs 

° ——sle Wiiehas5 L joods) Sgaina oo FHonbmmmn Hammam nlanmb ame 

re Sw wn ie) win WNininnwH so MODAD 

Manganese Bronze—Rake 314 inches per foot ( HU SSA mH SSuSansssossnSssscdsssue ‘psodg 7 hon! belie ma heh oe hoe hh hen el TAN edie dit valle 

3 = = SOO ~ 

t= 1344) oe ; | yooy RRR RL ZBZLBAZARZARAGZRZRAARRLKRS 
x No. x’ POY 

Bare S Se Sita . Ses wawoxe 
R MOC ae Se BRE SG SRS BCS S. Siciea a AGE 
ECIPROCATING ENGINES peo] NAA N ANAS IANA) Al UAT iT CI Le RT I Qticuicdiog cqiag cu 

Reciprocating engines have an irregular turning effort; the | EY ie S CESSES. OTS SG SS EOS CSN é 
zs A ~ ie] > oro : : ts ttm nsS Se) 

ratio of maximum to mean turning effort varies from 1.8 for} % WPEOTD xe AUB A A A aan Wan tan An WB un WDA AO A A 

compound engines to about 1.2 for balanced quadruple ex- % CSSOSSS SS S&S Lb 
pansion engines. The value of maximum to mean turning psuey FIO S SSSSSQesooungwoseoonsons u = Fett rl rt OF rte Nc ric 2) — a) 

effort has been taken as 1. 25, which is expected safely to cover ieee Ree ot ates Gitar ost 
ordinary merchant triple and quadruple expansion engines. souactd BRS S SESS SSS SSeS SS SSeS SSS oSSS 
The maximum turning effort for which the propeller deat fi is L BIA RSS GS Ath FAS aitalcid ora dS Sadia 
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designed equals 1.25 times the turning effort of rotary en- 
gines or 

TaD IP, 368.0) Se LAS) II IP, 5 IC / 
(14) = 

R 

The force acting perpendicular to the blade is composed 
of thrust, torque and centrifugal force and may be considered 
uniform. The relation between ¢? and d*, for reciprocating 
engines is therefore 

ts H.P. x 950000 x Dx R 8900 x D 

d@, HxRxNoxbxfxHP.x107 \HxNo.xbxfp 

8900 x D x d’, 
— (15) 

eleexa Reexa NiO NEXaD eXatlin 

Inserting the fibre stresses f, as before, the thickness of 
blades for Ope engines, where the correction factor 
in Table I is 1, is 

‘Cast iron—Rake 2% inches per foot \ 

w= 8900 x D x d', 7 IDseeey 
H x No. x b x 2750 HxNo.xb 

Semi-steel—Rake 214 inches ae foot 

fm / 8900x Dx dy ay sy ee Dx d, 
H x No. x bx 3600 ~ H x No. aan \ 

(16) 
Cast steel—Rake 314 inches per foot 

if ID sea 
b= 1S INeriseNoRas 

Manganese bronze—Rake 3% inches per foot 

ey ME Dxd, 
HxNo.xb_ 

from the neutral axis expressed in terms of the pitch circle 
(7) is about 0.4 r. The moment of resistance of the studs 
is therefore a & n X 0.4 r X fp, where 

a —=area of one stud at bottom of thread 
nm —=number of studs on driving side of blade 
vy = diameter of pitch circle in inches 
f» = fibre stress = 4,500 pounds per square inch. 

<---.075 D-—_ > 

! 

For determining the thickness of blades of various rakes, 
the values of ¢? in formula (12) for turbines and motors, and | 
in formula (15) for reciprocating engines, are to be multi- a i= 
plied by the factors in Table I depending on the rake of the 
propeller. Taking as an example a cast steel propeller with 
a rake of 1% inches per foot for a reciprocating engine cor- 
rection factor, Table I = .88, inserted in formula (15) gives 

8900. x D x d’, x .88 15xDxd’, 
= cS 

HxRxNo.xbx5200 HxRxNo.xb 

Dxd 
= 128 a a Z 1 ne HeRaneam 

The numerical value before the root has been found by 
this method for various materials and rakes and is tabulated 
s “C” in the following: 

i oe 

Tas_e I].—Values of C 

Rake of Cast Iron Semi-Steel Cast Steel Manganese Bronze 
Blade, Inches Engines Engines Engines Engines 
Per Foot Rotary Recip. Rotary  Recip. Rotary  Recip. Rotary  Recip. 

0 1.85 1.66 1.61 1.45 1.29 1.17 1.19 1.07 
yy 1.88 1.69 1.64 1.48 1.32 1.19 1.21 1.09 
1 1.91 WAZ 1.67 1.50 1.34 1.21 1.23 Teil 
1y% 1.94 1.75 1.70 1.53 1.36 1.23 1.25 1.12 
2 1.97 1.77 1.72 oo) 1.39 1.25 E27, 1.14 
2Y 2.00 1.80, 1.75 57 1.41 1.27 1.29 1.16 
3 2.03 1.83 1.78 60 1.43 1.29 1.31 1.18 
3u% 2.06 1.86 1.80 62 1.46 ILS 1.33 1.2 
4 2.09 1.89 1.82 .64 1.48 1.33 1.35 1.22 

Strups (Fig. 7) The bending moment due to thrust at the joint equals 

The thrust P exerts a bending moment of P & 0.25 D at 
the joint between hub and flange. The half of the flange 
opposite P is under compression and the studs in this half 
are not subject to stress. The half on the side of P is in ten- 
sion and the studs are therefore in tension. In most cases 
four studs are fitted on this side and the average distance 

H.P. x 33000 x 12 x 0.25D 

2s =axnx0.4r x 4500 
HxRxN 

H.P. x 33000 x 12 x 0.25D SS xe IBLF, xg 1D) 

rea Nena 044500 Bie RseNase 
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According to formulae (11) and (14) the average value of 

H.P. x (86 + 107) Talley, 5: CO) H.P. x 100 
dd; =— = = , say —— 

IR 362 R R 

The relation of “a’’ to d*, is 

a Gis) See TRIIP’, 5k ID) ox IRR 0.55D 

d*, 7 IRS Nae ELID SN) » lelseNeemaene 

0.55D xd 
a=— 

HxNxnxr 
(18) 

The power in reversing the engine is not greater than 34, 

of the ahead power, and where the number of bolts on the 

forward half of the flange is 34 of the bolts in the after half, 

the joint may be considered of equal strength. 

Turret Rotary Shear for Cutting Metal 

Without Swinging the Stock 
OR cutting various shapes from sheet metal without turn- 

F ing the sheet or plate during the cut, the Southwark 

Foundry and Machine Company, Philadelphia, Pa., 

has produced a turret rotary shear, which cuts an opening up 

to double the throat depth at any distance from the end of 

the sheets or plates regardless of their length. Four sizes of 
this machine are available, having capacities up to 3¢-inch 
gage metal, but larger sizes are also built having shearing 

The No. 3 Southwark-Gray capacities up to 1-inch plate. 

No. 3 Southwark-Gray Double Turret Rotary Shear 

shear illustrated is of special interest because of the double 
turret with which it is equipped. 

As stock is fed through the machine, the line to be cut is 
followed by means of the turret which may be revolved by 
guide wheels on either side of the machine. Cuts are made 
with minimum radii, equal to the radius of the cutters in stock 

not heavier than half the capacity of the machine, while on 
heavier stock than this the minimum radii will be slightly 
larger than the radius of the cutters. On the double turret 
machine for material 3-inch thick and heavier, both the 
upper and lower cutters are at an angle, which is unchanged 
in whatever position the turret may be turned by the hand 
wheel. When the position of the cutters is changed, the 
direction of the feed is correspondingly changed, insuring 
automatic feeding of materials at all times. Foot treads are 
provided on each side of the machine which control the cut- 
ters, so that when difficult cuts are being made, the cutters 
may be started or stopped within a fraction of an inch. 

In starting an inside cut, sufficient pressure is provided to 
force the cutters through the sheet or plate before the cut is 
commenced. Horizontal and vertical adjustments are pro- 
vided to insure correct alinement of the cutting edges without 
the cutters coming together and jamming. 

In general sheet metal work the shear may be used to ad- 
vantage cutting elbows, tees, hoods, dust collectors, blower 
piping, gaskets, liners, templates, ventilator work, shear 
plates for ship, boiler and tank work, and the like. 

Triple Expansion Engine Designed for 

Ships of 10,000 to 12,000 

Deadweight Tons 

HE Hamilton 3,200 indicated horsepower triple ex- 
pansion marine engine, built by The Hooven, Owens, 

Rentschler Company, Hamilton, O., is designed to 
propel ships of from 10,000 to 12,000 tons deadweight at 
an average speed of 10% knots. Triple expansion engines 
have reached a high state of development and as they are 
manufactured by numerous firms they will, of course, have 
variations in design but the following data represent good 
practice values which are interesting for comparative 
purposes : 

Salient Characteristics 

Diameter high pressure cylinder ................ 271% inches 
Diameter intermediate pressure cylinder 

1 
5 : 
2, i SFERE QHBIAGIS?. 6 oo cc0000e 46 inches 
3. Diameter low pressure cylinder 
4 

5 

Pap ALTON GE ET eae 78 inches 
WenothmotestrokcReney eer ere eEee rene eae eee rere lsinches 

5, Swain presscme ate Wrote .occc0cccooo0gscccu0e 210 pounds 
©, IRGTOMEGIOMS MOP TMIAELIO 5 oc0s000000g000000000000c05nNG0C 
J. Irion speaal, Wee MER WTEC. oo50000a000000000g0000008 638 
8. Indicated horsepower GHERISA! INDESSDONVAS oocccccc0co00900000 0000000000006 3,200 
9. Diameter crankshaft A AGONIST ERIE ome Ae 16 inches 

10, Diameter and length main bearing........... 16 by 16 inches 
11. Diameter and length crankpin........... 16% by 1534 inches 
12. Diameter and length crosshead pin.......... 8 by 8% inches 
[Saue eencthwotecentersmconnectinomnodeemer Eres eerer 114 inches 
14. Diameter connecting rod, top and bottom... .6%%4-714 inches 
15. Length and width crosshead slipper.......... 30 by 16 inches 
16. Diameter high pressure valve, top and bottom...12-11%4 inches 

Diameter intermediate pressure valve, top and bottom, 
2414-24 inches 

18. Diameter valve stem, through stuffing box and guide, 
4-414 inches 

19. Diameter piston rod, through stuffing box........ 7% inches 
2) leinealmclearancesstopmandmbottomaenerercrmacee %-5@ inches 
Dil,” IDIATMEOE GIT DI. 000000000000000000000000000000 9 inches 
2D. Dyerastier GSURWSE WD. 000000000000000000000000000 27 inches 
23. Diameter and length link block pin........ 41% by 4% inches 
24. Diameter and width eccentrics...........2934-44 by 5 inches 
25. Diameter and length eccentric rod pin..... 3% by 3% inches 
26. Diameter eccentric rod, top and bottom...... 314-414 inches 
27. Diameter and length drag link pin......... 2% by 25% inches 
22 Viidthwandeherchtelinksbarcameeeeererrerrcrr 134 by 5% inches 
29. Diameter and stroke reverse engine.......... 14 by 24 inches 
30), IDNA ROVERS SNA 60 obo 00dc0000dDO00D0D000E 7 inches 
Sil, IDranactior ancl GuROKS AP END. coo0g00000000¢ 28 by 24 inches 
32. Diameter and stroke bilge pumps (2).........5 by 24 inches 
33. Diameter and stroke turning engine............ 8 by 6 inches 
SAL Diemer CORSE SAH ococneudoooa00005900000000000 16 inches 
35. Diameter and number collars................. 2414 inches-12 
36, INnikrese tiene Gollieccecoccc0 00000000000 000N00 2%4 inches 
37. Diameter and number coupling bolts............ 334 inches-6 



American Shipping Gaining Strong 

Position in North Trans-Pacific 

Commerce 

HEN, early in July, four large United States Ship- 
ping Board vessels lay at one time at Pier B, ot the 
Port of Seattle, the largest commercial wharf in the 

world, a graphic picture was presented of the rapid progress 
being made in the effort to win ascendency for the American 
flag in the commerce of the North Pacific, via the Great Cir- 
cle trade route to and from the Orient. The mammoth termi- 
nal, constructed by Seattle at a cost of more than $5,000,000, 
is justifying the faith of its builders by becoming the home 
berth of an increasing fleet of American ships engaged | in 
trans-Pacific commerce. 

AMERICAN TERMINUS OF ADMIRAL LINE 

Pier B, of the great terminal is being used as the Ameri- 

can terminus of the Admiral Line, which inaugurated the 
all-American passenger and freight service between Puget 
Sound and Oriental ports, with the sailing of the Wenatchee 
on April 9, followed by the Silver State on July 9. The four 
ships which lay at Pier B were the passenger and freight 
liners Wenatchee, Keystone State and Silver State and the 
freighter Edmore, all Shipping Board vessels allocated to 
the Admiral Line for operation. ‘They represent an invest- 
ment by the people of the United States of $27,000,000. 

Pier Cost $2,500,000 

It is expected that additional vessels will be allocated to 
the Admiral Line for this service, making the capacity for 
passengers and freight of the American line far greater 
than that of any of its foreign competitors which, in the past, 
have carried the bulk of American commerce out of Puget 
Sound. The vessels which have so far sailed in the service 
have carried large cargoes, encouraging the belief of Admiral 
Line officials that American ships can gain control of the 
trans-Pacific passenger and freight business originating in 

the United States, which constitutes the bulk of the traffic. 
Pier B, which can accommodate many more than the four 

large vessels shown in the picture, was recently completed at 
a cost of $2,500, 000. It is 2,500 feet long and 365 feet 
wide, larger in area than Pier A, the first constructed, which 
is 2,540 feet long by 310 feet wide. The piers are equipped 
with transit sheds and modern machinery, insuring rapid and 
economical handling of cargo and giving American ships a 
decided advantage in this respect over Canadian and British 
ships in British Columbia ports. 

With a splendid fleet, to be still further augmented, and 
the best terminal facilities in the world, the Admiral Line 
looks for rapid realization of its purpose to gain ascendency 
for the American flag on the Great Circle trade route. 

Hoover Reorganizes the Foreign Trade 
Service of the Department of 

Commerce 
S part of the general reorganization plan of the foreign 
trade service, upon which Secretary Hoover has been 
engaged ever since he became the head of the Depart- 

ment of Commerce last March, for the purpose of placing 
the facilities and influence of the department behind the va- 
rious movements to build up American overseas trade, the 
department has announced during the past month a number 
of important steps in the reorganization of the Bureau of 
Foreign and Domestic Commerce. ‘The bureau is being re- 
organized on a commodity basis, the object of which, accord- 
ing to the announcement by Secretary Hoover, is threefold, 
as follows: 

1. ‘That specialists in the different great Andioetitll divi- 
sions should be incorporated in the bureau for the purpose 
of giving expert direction to the staff of 600 foreign agents, 
including commercial attaches, consular officers, trade com- 
missioners and special agents, as to the investigations and 
service that will be of importance and most useful to their 
particular branch of industry. 

2. That they may, by maintaining close communication 
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ndLoading at Pier B of the $5,000,000 Terminal of the Port of Seattle. 

) left, the Passenger and Freight Liners Wenatchee, Keystone State and Silver State and the Freighter Edmore 

with trade associations in different industries, keep in touch 
with the character of service, information and investigation 
needed in these industries. ; 

3. That the material in the way of information coming 
in from these various agents may be edited and prepared in 
such a manner as to be of the most practicable service. 

Directors APPOINTED FOR ComMMoprry Divisions 

The following commodity divisions have so far been es- 
tablished: Iron and steel, lumber, industrial machinery, 

electrical equipment and supplies, foodstuffs, automotive 
equipment, fuels, textiles, shoes and leather products, agri- 
cultural implements and vehicles, rubber products. An- 
nouncements have also been made from time to time during 
the past few weeks of the appointment of the men who have 
been placed in charge of these divisions, who have been 
chosen from the industries themselves and in most instances 
have been selected in cooperation with the trade associations 
representing the different industries so that they may bring 
to the department not only specialized knowledge and sym- 
pathetic understanding of the problems of these particular 
industrial groups, but that they also in turn may interpret 
to the members of the foreign staff the exact needs of these 
industries in this country and develop the information re- 
ceived in such form as may be of the greatest use in the in- 
dustry to which it is related. The heads of the various di- 
visions are expected to keep in close touch with the centers 
of the various industries through the trade associations, 
through trade papers and through the producers and dealers 
individually so as to ascertain the exact nature of official 
assistance most urgently needed or which will be most gen- 
erally useful. 

A TRANSPORTATION DivisIoN EsTABLISHED 

In addition to the commodity divisions, there has been 
created within the bureau a new transportation division, of 
which E. S. Gregg, formerly cf Galveston, Texas, and more 
recently of New York City, has been appointed chief. This 
division is to help American business men in their overseas 
work in so far as it relates to transportation and the move- 
ment of freight by land or sea. Mr. Gregg is a graduate of 

The Four Vessels, Allocated to the Admiral Line, 

Austin College, Texas, where he received an A. B. degree, 
and he also took a graduate course in transportation at the 
University of Chicago. During the war he was connected 
with the shipping section of the general staff of the War 
Department. Since the war he has been associated with the 
American International Corporation as adviser on shipping 
conditions. He is also the author of numerous articles on 
shipping subjects. 

‘Mr. Gregg says that the first work to be undertaken will 
be an intensive study of ocean shipping with a view to de- 
termining the minimum amount of shipping tonnage needed 
for given ports of the United States and in connection with 
the maintenance of established trade routes and the estab- 
lishment of new routes. He will work in close cooperation 
with the Shipping Board. Later he expects to give consid- 
eration to matters relating to export rail rates and may co- 
operate with industries who are interested in seeking the 

establishment of such rates. 

CoMMERCE REPORTS CHANGED TO A WEEKLY MAGAZINE 

As a part of the general plan of making the foreign trade 
service more directly useful, the Commerce Reports, which 
have been issued by the department for years daily, have 

been changed to a weekly publication beginning with Sep- 

tember 5. It is proposed to place information with regard 
to foreign trade before American business men in more in- 

telligible and constructive form. 

Indicator Locking Device 
DEVICE for automatically locking a mechanically 

A operated shaft in any determined position or point 
has been developed by Swan, Hunter and Wigham 

Richardson, Ltd., Wallsend-on-Tyne, England. ‘The device 
is used for locking ships’ watertight doors in a closed or 
open position; for attachment to any class of hand operated 
door where a shaft can be utilized for the purpose of con- 
trolling traffic or exits from public places; or for attaching 
to sluice valves where a definite opening is essential to ensure 
a certain rate of flow of the liquid passing. In the latter 
case, the opening giving the required rate of flow having been 
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American Shipping Gaining Strong 
Position in North Trans-Pacific 

Commerce 
HEN, early in July, four large United States Ship- 
ping Board vessels lay at one time at Pier B, ot the 
Port of Seattle, the largest commercial wharf in the 
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flag in the commerce of the North Pacific, yia the Great Cir- 
cle trade route to and from the Orient. The mammoth termi- 
nal, constructed by Seattle at a cost of more than $5,000,000, 
is justifying the faith of its builders by becoming the home 
berth of an increasing fleet of American ships engaged in 
trans-Pacific commerce, 

AMERICAN TERMINUS OF ADMIRAL LINE 

Pier B, of the great terminal is being used as the Ameri- 
can terminus of the Admiral Line, which inaugurated the 
all-American passenger and freight service between Puget 
Sound and Oriental ports, with the sailing of the Wenatchee 
on April 9, followed by the Silver State on July 9. The four 
ships which lay at Pier B were the passenger and freight 
liners Wenatchee, Keystone State and Silver State and the 
treighter Edmore, all Shipping Board vessels allocated to 
the Admiral Line for operation. They represent an inyest- 
ment by the people of the United States of $27,000,000. 

Pier Cosr $2,500,000 

Tt is expected that additional vessels will be allocated to 
the Admiral Line for this service, making the capacity for passengers and freight of the American line far greater 
than that of any of its foreign competitors which, in the past, 
have carried the bulk of American commerce out of Puget Sound. The vessels which have so far sailed in the service have carried large cargoes, encouraging the belief of Admiral Line officials that American ships can gain control of the trans-Pacific passenger and freight business originating in 
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the United States, which constitutes the bulk of the traffic. 
Pier B, which can accommodate many more than the four 

large vessels shown in the picture, was recently completed at 
a cost of $2,500,000. It is 2,500 feet long and 365 feet 
wide, larger in area than Pier A, the first constructed, which 
is 2,540 feet long by 310 feet wide. The piers are equipped 
with transit sheds and modem machinery, insuring rapid and 
economical handling of cargo and giving American ships a 
decided advantage in this respect over Canadian and British 
ships in British Columbia ports. 

With a splendid fleet, to be still further augmented, and 
the best terminal facilities in the world, the Admiral Line 
looks for rapid realization of its purpose to gain ascendency 
for the American flag on the Great Circle trade route. 

Hoover Reorganizes the Foreign Trade 
Service of the Department of 

Commerce 
S part of the general reorganization plan of the foreign 
trade service, upon which Secretary Hoover has been 
engaged ever since he became the head of the Depart- 

ment of Commerce last March, for the purpose of placing 
the facilities and influence of the department behind the ya- 
rious movements to build up American overseas trade, the 
department has announced during the past month a number 
of important steps in the reorganization of the Bureau of 
Foreign and Domestic Commerce. The bureau is being re- 
organized on a commodity basis, the object of which, accord- 
ing to the announcement by Secretary Hoover, is threefold, 
as follows: : 

1. That specialists in the different great industrial divi- 
sions should be incorporated in the bureau for the purpose 
of giving expert direction to the staff of 600 foreign agents, 
including commercial attaches, consular officers, trade com- 
missioners and special agents, as to the investigations and 
service that will be of importance and most useful to their 
particular branch of industry. 

2. That they may, by maintaining close communication 
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with trade associations in different industries, keep in touch 
with the character of service, information and investigation 
needed in these industries. ; : 

3. That the material in the way of information coming 
in from these various agents may be edited and prepared in 
such a manner as to be of the most practicable service. 

Directors AprornTED FoR ComMMopiry Divisions 

The following commodity divisions have so far been es- 
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ascertained, the shaft controlling the operating mechanism 
can be locked definitely and the indicator plate marked to 
indicate the rate of flow. 

For ships’ watertight doors the device is particularly 
adaptable and can be so applied as to operate on any door so 
as to lock same in any determined position, or open fully 
or closed. This operation can be carried out from several 
decks above the doors or at the door itself as circumstances 

I 
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doors to prevent creeping it could not be accomplished with- - 
out first detaching the locking arrangement. With this device 
a person could be fastened in between two bulkheads but 
he could easily release himself although the doors may have 
been locked from above toa dead closed position. 

The device, where attached, will give a positive locking 
action. There is no friction in opening or closing a door, 
where this device is attached, except at the moment when 
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Details of Combined Locking Gear 

demand. Once the device is attached it will answer the pur- 
pose for which it is set, the synchronizing action of the coned 
nuts on the split bush as they travel towards each other se- 
cures a positive locking action, and at the same time indi- 
cates, as previously determined, the actual position of the 
door on the indicator plate, making it foolproof. The oper- 
ating lever, which is usually a ratchet, opens or closes the 
door and locks same in either position as circumstances 
demand. 

It has many times been found urgently necessary to close 
immediately watertight doors at the point of the door itself 
but owing to independent locking devices attached to some 

the synchronizing action of the traveling coned nuts make 
contact with the split sleeve or bush which grips the shaft. 

Annual Index for 1921 

Copies of the annual index of MARINE ENGINEERING AND 
SHIPPING AGE for the year 1921 will be mailed on January 
1, 1922, to all of our subscribers who send us a request for it 
on or before December 1, 1921. As the edition of the index 
will be limited to the number ordered up to December 1, all 
readers desiring a copy should send in their orders promptly. 



Timbers and Lumber for Shipbuilding Purposes—Il 
By Horace Holden Thayer* 

Continuation of a series of articles containing information regarding shipbuilding 
materials and their uses that is not readily obtainable from shipbuilding handbooks 
and other generally available sources. The articles are not intended to be a complete 
exposition of the subject but will be found to contain items of value to the classes of 
workers who have to deal with these materials from the materials point of view. 

AVING briefly considered in a general way the more 
important factors governing the selection and use of 
woods for shipbuilding purposes, the writer will pre- 

sent a few facts of interest that have come under his observa- 
tion regarding the woods already mentioned and some others 
that have not yet been referred to. 

ASH 

The ash of particular value for use about a ship is White 
Ash, which is very strong, tough and elastic. ‘The second 
growth Ash, which is the strongest and heaviest, weighs when 
seasoned about 44 pounds per cubic foot. Such articles as 
oars and boat hooks should be specified to be of best quality 
White Ash. It is a valuable wood for accommodation lad- 
ders, outside wood ladders generally and Jacob’s ladders, 
also for wood gratings and grab rails. It is also used for 
doors of refrigerated rooms and the door casings. Other 
joinerwork uses for which this wood is particularly suitable 
are dressers, tables and benches, dish racks, drain, dough, 
chopping and bread boards, and stern and side light boxes. 

Bartsa Woop 

Balsa is a Central American wood which is white, very 
soft, and of low density, though quite variable in its weight. 
Untreated pieces may weigh as little as 14 pound per board 
foot and from that on up to 2 pounds or more. It deterio- 
rates rapidly after being cut, particularly in the wet season, 
unless specially treated. The treatment is given after the 
wood arrives in this country and prevents access of moisture 
to the fibres of the wood structure. It adds somewhat to the 
weight of the wood but the commercial product unless given 
an extra heavy treatment should not run over one pound per 
board foot. ‘The owners of the encysting process figure their 
commercial product as weighing only about 10 pounds per 
cubic foot. 

Balsa wood is approved by the U. S. Steamboat Inspec- 
tion Service as the bouyancy element in life preservers and 

‘life rafts. On account of its light weight and good insulat- 
ing properties it is also of value for cold storage insulation; 
and in some cases the total cost of the insulating work may 
be expected to compare favorably with cork blocks. Some 
shipboard refrigeration insulation installations of consider- 
able size have been made during the past two or three years - 
and at least one has been in successful operation for about 
six years. It will be of interest to learn how the life of this 
form of insulation compares with that when cork blocks are 
used. None of the installations as far as known to the 
writer has been in locations where surfaces with any con- 
siderable curvature had to be dealt with. 

BEECH 

This wood is of interest mainly to New England ship- 
builders for framing timbers and ranks with birch and hard 
maple. It weighs when seasoned about 44 pounds per cubic 
foot. The Forest Service does not consider that either Beech 
or Hard Maple has the lasting qualities of Birch for such 

* Member of Rossell & Thayer, naval architects and marine engineers, 
Philadelphia, Pa. ; 

parts of the construction as deadwoods, keelsons and framing 
about the upper part of the bilge. None of them can be 
recommended for the top timbers of frames. 

BircH 

The birch woods used for structural shipbuilding purposes 
are Yellow and Sweet or Black Birch. ‘The physical and 
mechanical properties of the two are quite similar. They 
are of interest mainly to New England shipbuilders, and 
have been considered above in connection with Beech. Sea- 
soned Yellow Birch weighs about 44 pounds per cubic toot, 
and Black Birch about 45 pounds. ‘The latter is preferred 
to the former by some of the classification societies for keels, 
garboard and bottom planking and floor timbers. 

Buiack Burr 

This is an Australian wood and frequently reaches the 
West Coast markets under the name of “Iron Bark.” It is 
used for the services referred to under Iron Bark and has 
given a good account of itself when used for rudder stocks 
of large wood vessels. It is somewhat inferior to and of 
shorter life than Iron Bark. 

BrusH Box 

This is also an Australian wood and the above notes re- 
garding Black Butt apply to it. It may be expected to have 
a longer life than Black Butt and very close to that of Iron 
Bark. 

CHESTNUT 

This is another wood of interest mainly to New England 
shipbuilders. Although it is a relatively long lived framing 
timber as regards decay, it is not as durable as regards 
wear and tear, and it does not possess the strength or hold- 
ing power for fastenings of the other hardwoods nor eye 
that of dense Southern Yellow Pine. It is apt to be wormy 
It weighs when seasoned about 30 pounds per cubic foot. 
It is not favored by the classification societies although its 
use may be approved in some locations with proper increase 
in scantlings (dimensions) over the more desirable woods. 
If some means of checking the blight are not discovered and 
used, this wood will soon be as extinct in this country as 
the dodo. 

CuBAN PINE 

Cuban Pine or Slash Pine is a species of Yellow Pine 
found in the Coast regions from southern South Carolina 
to Louisiana. It resembles Longleaf Pine in being dense 
and hard, and weighs when seasoned about 45 pounds per 
cubic foot. It usually has more sapwood than Longleaf 
Pine. 

CYPRESS 

The only cypress wood of value for structural shipbuild- 
ing purposes is Southern or Bald Cypress. It weighs when 
seasoned about 30 pounds per cubic foot. The heart wood 
is exceptionally durable. Being found only in the South 
Atlantic and Gulf States, the structural timbers are of inter- 

est mainly to shipbuilders in those States. It contains a 
great deal of moisture, as has been previously noted and 
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should not be built into the structure of a vessel until 
thoroughly seasoned. 

Cypress is a swamp or lowland tree and the wood varies 
greatly in color; also in weight. The gulf coast cypress is 
usually redder in color than that grown farther north. Along 
the gulf coast the wood is generally called Red Cypress, 
farther north, Yellow Cypress, and that from the extreme 
northern range is sometimes called White Cypress. The 
“red cypress” 1s frequently claimed to be more durable than 
the “yellow cypress” and this claim has at times received 
classification society recognition; but the Forest Service has 

advised the writer that, based on the color of the heart wood, 
they have been unable to determine any difference in dura- 
bility between red colored cypress and yellow colored cypress. 

Bald Cypress for joinerwork is marketed under the name 
of white, yellow, red or black cypress, according to the color 
and weight, but these are all the one wood. 

Cypress properly seasoned may be expected to receive 
classification society approval for such items as floor and 
frame timbers, aprons, deadwoods, hooks and pointers. Dur- 
ing the recent war it received such approval for one mem- 
ber of a double frame, the other member being of Yellow 

Pine, this being more favorably considered by the classifica- 
tion society in question than a complete cypress frame. The 
writer is of the opinion that such mixed construction should 
not be adopted as the cypress does not react to strain and 
moisture conditions in the same manner as any other kind of 
wood alongside of it, and premature decay of the other 
wood may result. 

Natural crook Cypress knees may also be approved but 
sawed knees of this material should not be used under any 
circumstances, as they have a marked tendency to split 

across. 
Kiln dried Cypress is a valuable wood for interior joiner- 

work but it is apt to warp when used for outside sheathing 
and other outside work where swelling due to absorption of 
moisture cannot be accommodated. It is, however, frequently 

used for outside doors, windows, storm shutters, bucket 

racks, name boards, etc. 

Kiln dried Cypress can also be used for calking wedges, 

stopwaters and plugs, but it is not as good for such service 
as White Pine. It can also be used as mold material. 

Dovucias Fir 

This wood, more frequently in the east called Oregon Pine, 

is as has been shown, one of the two most valuable woods 
available to the shipbuilder in this country. It is a western 
wood and the strongest and heaviest wood comes from: Wash- 
ington and Oregon and elsewhere along the Paciiic Coast. 
It weighs when seasoned about 34 pounds per cubic foot. 
The Douglas Fir from the Rocky Mountain States is inferior 
in strength and weighs about 30 pounds per cubic foot. The 
coast wood although having less strength than Southern 
Yellow Pine and less holding power for fastenings, is only 
about 13/16ths as heavy; and as considerable of the structure 
is interchangeable in the two woods, size for size, a wood ship 
built of Douglas Fir will carry more deadweight ihan the 
same ship built of Yellow Pine. Timbers of iarge size and 
long timbers and planking can be more readily obtained in 
Douglas Fir than Yellow Pine. In fact the timber schedules 
of some of the west coast wood ships would be very hard to 
duplicate in Yellow Pine. The wood has a tendency to 
check in seasoning from which Southern Yellow Pine is 
comparatively free. 

Douglas Fir can be used for all of the woodwork in a 
wood ship except the rudder stock and treenails, and Douglas 

Fir root knees are available in large sizes and are among the 
best. Douglas Fir is the best decking material, all things 
cowsidered, for both steel and wood ships. Old growth 
Douglas Fir joinerwork is serviceable, attractive and com- 

paratively light, and for trim and built-in furniture when 
given a bright finish it makes a good substitute for the hard- 
woods that the west coast builders find it difficult to obtain. 

The writer was advised by a west coast wood shipbuilder 
some years ago that there are three kinds of Douglas Fir 
timbers and lumber on the market—the red (young), the 
bastard (half grown), and the yellow (fully grown); that 
the bastard is the only kind valuable for ship timbers, the 
yellow having loose knots, shakes, etc.; and that the yellow 
is fine grained and good for joinerwork. Subsequent investi- 
gation from several sources has confirmed this. The young 
fir is usually of rapid growth and not sufficiently dense and 
the old fir is objectionable as timbers for the reasons stated. 
The old fir is of lighter weight, soft, easy to work and can 
be kiln dried with good results, while the young and bastard 
firs are hard and brittle when kiln dried. ‘This variation 
with age in the characteristics of Douglas Fir emphasizes the 
value of the density rule classification previously referred to. 

ELM 

All varieties of this wood are tough and of long life when 
kept constantly wet, the Cork or Rock Elm being the heav- 
iest, toughest, most cross grained, and best for shipbuilding 
purposes. Weights when seasoned run from about 35 to 44 
pounds per cubic foot. The wood is of great value for the 
keel and keel shoe and bottom and bilge planking of wood 
vessels; and it has been frequently used to cover and protect 
from corrosion the bottoms of iron or steel vessels. 

EUCALYPTUS 

California Eucalyptus or Blue Gum is heavy, hard, tough 
and strong and therefore is occasionally used for the treenails 
or wood fastenings of wood ships. ‘That this is not a good 
practice may be seen from the list of moisture content of 
woods previously given and from the shrinkage figures of the 
section of this paper dealing with treenails, which result 
from the relatively porous nature of the wood. The writer 
has been informed of one west coast ship which had to have 
its Eucalyptus treenails replaced by Locust before making 
a single trip. The wood is furthermore not very durable 
and checks and warps badly in seasoning. It weighs when 
seasoned about 54 pounds per cubic foot. 

GREENHEART 

Greenheart is very hard and strong, and very long lived, 
and when seasoned weighs about 62 pounds per cubic foot. 
The supply comes from British Guiana. The Forest Service 
has found that as a beam or post it is 25 percent stronger 
and 50 percent stiffer than black locust, the strongest and 
stiffest of 130 North American woods tested by them up to 
1916. It could well take the place with the east coast build- 
ers that Iron Bark takes with the west coast builders for 
rudder stocks of large wood vessels. It is, furthermore, 
highly resistant to the attacks of marine wood borers. 

GuM 

The gum woods grown in this country most frequently 
proposed for wood shipbuilding are the Black Gum and Red 
Gum of the Atlantic and Gulf States. They grow pretty 
well north and have been used to some extent by the wood 
shipbuilders of New England. These woods cannot be 
expected to have a long life except. for the keel, garboard 
strakes and bottom planking, and as the woods are lock- 

grained and likely to twist out of shape in seasoning, they 
are of little value except for the keel and keel shoe. Their 
good points are that long lengths are readily obtainable, the 
wood is tough and has good holding power for fastenings, 
and iron or steel fastenings are practically incorrodible in it. 
Seasoned Black Gum weighs about 35 pounds per cubic foot 
and Red Gum about 34 pounds. 
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HACKMATACK (see under Tamarack) 

HEMLOCK 

This wood is only of value for rough joinerwork, being 
light, soft, splintery and slivery. The Western Hemlock is 
harder and less splintery than the Eastern Hemlock. Both 
weigh about 28 pounds per cubic foot when seasoned. 

HiIcKORY 

Hickory is very heavy and exceedingly hard and tough, the 
true hickory weighing in the neighborhood of 50 pounds per 
cubic foot. It has most of the qualities of a good treenail 
wood and is often proposed for such service. It is, how- 
ever, too porous, allowing water to seep through it when below 
the waterline, and subject to considerable change in volume 
between wet and dry conditions when above the waterline. 

TRON BARK 

Iron Bark or Australian Blue Gum has been previously 
referred to. It is a strong, long-lived, heavy wood that is 

shipped to the west coast markets principally for use for 
rudder stocks of wood vessels. It weighs when seasoned 
about 70 pounds per cubic foot. It is not easy to distin- 
guish from the Australian Gray Gum, Black Butt and Brush 
Box which are inferior to it. Iron Bark is also of value for 
fenders wearing strips and similar service for which hard 
White Oak is used in the east. 

LIGNUM VITAE 

This wood is also an imported wood and is the ideal wood 
for propeller shaft stern bearings and other bearings under 
water. The wear is naturally much better when on the ends 
of the grain than when along the grain, and the wood should 
be ordered in edge grain slabs or in blocks from which the 
desired edge grain strips can be cut without excessive waste. 
It is very hard and strong, and weighs about 75 pounds per 
cubic foot. It is of value for sheaves of blocks, rollers, 
fairleads, mast and flagpole trucks, etc. 

Live Oak 

This wood is found in the South Atlantic and Gulf States 
and classes as a shipbuilding timber with Greenheart and 
above White Oak. It is the wood of which the old U. S. 
Frigates were largely constructed, some of which are still 
afloat and more would be if not accidentally or purposely 
destroyed. It is compact, fine grained, very strong and dur- 
able and weighs when seasoned about 60 pounds per cubic 
foot. It is approved by classification societies for all parts 
of the structure of wood ships including the rudder stock, 
knees and treenails. It is not generally available at reason- 
able prices. It does not take spike fastenings well but there 
is no difficulty in fastening with bolts or treenails. Unlike 
other oaks in this country it is free from acid. 

LoBLoLLy PINE 

This is a species of Southern Yellow Pine which is very 
variable in weight and strength, the light weight and rapid 
growth wood being of little value for structural shipbuilding 
purposes. It is difficult to distinguish from Longleaf Pine, 
but the adoption of the density rule quoted in the Grading 
section of this paper overcomes the difficulty and ensures the 
obtaining of suitable timbers. The weight when seasoned 
averages about 38 pounds per cubic foot. 

Locust 

The wood called Black Locust in some sections of the 
country and Yellow Locust in others, is exceedingly strong 
and hard and has little moisture when green and _ siight 
shrinkage from that to the seasoned condition. It weighs 
about 48 pounds per cubic foot when seasoned. It is mostly 
straight grained. ‘These properties make it an ideal wood 

for the treenails of wood ships, also for dowels in scarfs, 
etc. 

Honey Loc’ st is sometimes proposed for treenails but this 
wood is licuter, brittle not so straight grained, and inferior 
for the ~arpose. 

LONGLEAF YELLOW PINE 

This is the principal Atlantic and Gulf shipbuilding wood 
and comprises the bulk of the Southern Yellow Pine tim- 
bers supplied under the density rule of the Southern Pine 
Association. It is straight grained, hard and heavy, weigh- 
ing when seasoned about 42 pounds per cubic foot.. The 
leaves are from 8 inches to 11 inches long. 

Like Douglas Fir, Southern Yellow Pine can be used for 
almost all the woodwork in a wood ship. It is somewhat 
handicapped for such services as decking, partition bulkhead, 
joinerwork and masts and booms by its weight. 

MAPLE 

The structural maple wood is Sugar Maple, called Hard 
Maple or Rock Maple and it is of interest mainly to New 
England shipbuilders for framing timbers. It weighs when 
seasoned about 43 pounds per cubic foot. It is difficult to 
cut across the grain and occasionally has a wavy or bird’s 
eye grain. It has previously been considered in connection 
with Beech. 

Maple makes an attractive and serviceable flooring for 
such rooms as the social halls of passenger steamships. It is 
also of value for joiner trim and portable furniture. 

NortH CAROLINA PINE 

This is the name given to Short Leaf Yellow Pine mar- 
keted from North Carolina and adjoining territory, mostly 
in the shape of joinerwork material. 

Norway PINE 

This wood is found in this country only in the North 
Atlantic-and Great Lakes States. It closely resembles the 
lighter grades of Southern Yellow Pine, and weighs when 
seasoned about 34 pounds per cubic foot. It has not the 
strength or the life of dense Southern Yellow Pine, and when 
proposed for use requires increased scantlings over that 
wood. It is of value for masts and booms. 

OREGON PINE (See under Douglas Fir) 

OSAGE ORANGE 

This wood is similar in weight, color, structure and other 

properties to Locust, and like Locust it is of value for tree- 
nails and dowels. More care has, however, to be taken to 
keep within the allowable limit of cross grain. It is sometimes 
called Bois d’Arc, being the wood from which the Indians 
made their bows. It is the heaviest of 130 North American 
woods tested by the Forest Service up to 1916, weighing 
when seasoned about 56 pounds per cubic foot. 

Pin Oak (See under Red Oak) 

PitcH PINE 

This is a short leaf pine as regards its leaves, but is dis- 
tinguished by a peculiarly rough, dark bark, and by the 
“abundance of its resin. The wood resembles that of Short- 
leaf Pine and weighs when seasoned about 35 pounds per 
cubic foot. It does not take paint as well as the other yellow 
pines, but otherwise classes with them for shipbuilding pur- 
poses, subject to the standard grading rules. 

Tar is obtained by distillation of the heartwood of this 
tree and pitch is the tar boiled down to the proper consist- 
ency. Hence the name of the tree. Turpentine is distilled 
from the sap of the tree. 

Pitch Pine that has been bled during its growth is of a 
more uniform color than otherwise, and lighter weight. The 



774 MARINE ENGINEERING OctopErR, 1921 

AND SHIPPING AGE 

writer has for years considered the bled timber to be inferior 
to unbled timber in strength and length of life and knows a 
number of men familiar with handling the wood who are of 
the same opinion. The Forest Service, however, does not con- 
sider that the bleeding has any marked effect on either the 
durability or strength of the wood. 

POPLAR 

This is not a structural wood but is valuable for high 
grade interior joinerwork and for furniture which is to be 
painted. It weighs when seasoned only about 27 pounds 
per cubic foot. It is easily worked, has good holding power 
for fastenings, takes a smooth surface and forms a good 
background for the highest grade of painting. 

Port ORFORD CEDAR 

This wood grows in a small coast region of northern Cali- 
fornia and southern Oregon and so is of interest mainly to 
the shipbuilders in that section of the country. It is a very 
good wood for planking on small boats and on account of its 
durability is frequently used for the double diagonal sheath- 
ing found on some types of large wood vessels between the 
frames and outside planking. The wood is straight and fine 
grained, easily worked and a superior joiner wood both inside 
and outside. It weighs about 31 pounds per cubic foot. It 
is a good wearing wood for such service as false decking. 

RED CEDAR 

This is a West Coast wood and is not a structural wood 
except for canoes, rowboats and other small craft, being too 

soft and lacking strength. It is a durable wood and very 
light, weighing only cbout 22 pounds per cubic foot when 
seasoned, but is somewhat stronger and harder than the 
eastern White Cedar. It is of value for joiner sheathing 
and panelling where light weight is essential and also as 
mold material. 

Rep Oak 

This is the family name of a considerable number of oaks, 
as may be seen from the table, none of which is found on 
or convenient to the West Coast. ‘They are very inferior to 
the White Oaks and of comparatively short life when used 
above the light waterline. They are suitable for the keel 
and keel shoe. Weights when seasoned run from about 40 
to 50 pounds per cubic foot. Some of these, such as Water 
Oak, have greater strength than White Oak and are proposed 
as substitutes for White Oak on that account; but they are of 
a porous nature and do not resist decay. Like the White 
Oaks they are apt to check considerably in seasoning, and 
are usually straight grained. 

REDWOOD 

This wood, also called Sequoia, grows along the upper 
half of the coast of California and a small corner of Oregon; 
but it has been so ably advertised in the east that it appears 
to be used as much by the Atlantic, Gulf and Great Lakes 
shipbuilders as by the Pacific Coast shipbuilders. It is not 
a structural shipbuilding wood, being relatively soft, low in 
strength and splits easily. The weight varies greatly in 
different parts of the tree, butt logs being often very heavy; 
it will average, however, about 26 pounds per cubic foot 
when seasoned. It is of value for canvas covered decks where 
strength is not a factor, also for joiner trim, inside sheathing 

and partition bulkheads. It is not the equal of Poplar or 
Port Orford Cedar for these purposes and is not a good ex- 
terior joinerwork wood. It is extensively used for patterns. 
The wood is long lived and increases in strength with age. 

ROSEMARY PINE 

This is a grade of Loblolly Pine which departs from the 
characteristic wide annual rings of that species and which in 
the east used to be considered the ideal wood for masts. 

There is no stand of this wood to be found but only scat- 
tered trees, which are not apt to run over 29 inches diameter 
at the butt with 22 inches of heart and 14 inches diameter 
76 feet up with 7 inches of heart. 

SHORTLEAF YELLOW PINE 

This is another species of Southern Yellow Pine which 
is inferior to Longleaf Pine but superior to the general run 
of Loblolly Pine. Like the latter it is difficult to distinguish 
from Longleaf Pine, but the adoption of the density rule 
previously quoted overcomes this difficulty and ensures the 
obtaining of suitable timbers. It weighs when seasoned about 
38 pounds per cubic foot. The leaves are in groups of 
threes, and from 3 inches to 5 inches long. 

SPRUCE, COMMON 

The Spruce woods of principal interest to shipbuilders 
are Sitka Spruce, which is a Pacific Coast wood, the White 
Spruce found in the region of the Great Lakes, the New 
England States and the Appalachian Mountains and the 
Red Spruce found in the two latter. ‘The wood is straight 
grained and weighs when seasoned only about 26 pounds per 
cubic foot for the western wood and 28 pounds for the east- 
ern wood. It is short lived, relatively weak and has a ten- 
dency to excessive shrinking and swelling with changes in 
weather conditions. It is not a good structural or joiner 
wood. 

On account of its light weight and other qualities it is. 
valuable for hold ceiling and flooring in steel vessels, hatch 
covers, portable wood fenders, booms and gaffs of sailing 
vessels, topmasts and flagpoles. 

Spruce has no odor and does not taint foods. It is therefore 
a very desirable wood for the lining of refrigerated rooms, 
shelving in steward’s stores, galley table tops, etc. 

SPRUCE, BAY SHORE 

This is a superior wood to the above that grows along the 
shore of the Bay of Fundy. It is stronger, longer lived and 
a better structural wood in every way. It is available to the 
New England builders. When the timbers can be proved 
to be of first quality Bay Shore Spruce they are apt to re- 
ceive classification society approval for all parts of the frames 
of wood ships, apron, deadwoods, transoms and other mem- 
bers. 

TAMARACK 

This wood, which is also called Hackmatack and Eastern 
Larch, and called Juniper in Maine, grows in the New Eng- 
land, North Atlantic and Great Lakes States. It is coarse 
and splintery and not of general structural utility, and weighs 
when seasoned about 37 pounds per cubic foot. Being long 
lived, hard and with good holding power for fastenings, 
the natural crooks make excellent knees. 

TEAK 

East India Teak is the premier shipbuilding wood, but its 
expense has put it out of the running for the present day 
main structural members or planking. It weighs when sea- 
soned about 45 pounds per cubic foot. It is very long lived, 
strong, easily worked, does not crack or alter shape when 
once seasoned and takes a beautiful polish. These qualities 
warrant its use in many cases for calked decks, houses, rails, 
planksheers of decks and erections, deck machinery founda- 
tions, etc. It is also used for binnacles and other similar 

service. 
Teak like Red and Black Gum has the property of presery- 

ing iron or steel fastenings embedded in it. 

Water Oak (See under Red Oak) 

WHITE CEDAR 

Northern White Cedar, or Arborvitae, which is found in 
the Eastern and Great Lakes regions, is a very soft, light 
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weight wood, which has found some favor in the building 
of pleasure craft. Planking of this material will resist de- 
cay for the usual life of such vessels but it is easily scarred 
and the edges broken by ice or other objects with which the 
vessel may come in contact. The weight of the seasoned wood 
is about 22 pounds per cubic foot. 

There is a species of White Cedar, called also Swamp 
Cedar or Juniper, which grows along the coast from Maine 
to northern Florida and thence westward to the Mississippi. 
It is of no value for structural purposes in shipbuilding. 

WHITE OAK 

This is the family name of a number of oaks, as may be 
seen from the Table, all of which are good structural woods 
and also valuable for joinerwork finish and furniture. None 
of them is found on or convenient to the west coast. They 
weigh when seasoned from about 45 to 48 pounds per cubic 
foot. The wood is generally straight grained. It is apt to 
check considerably in seasoning. White Oak cut during the 
warmer months seasons more rapidly and is subject to greater 
checking than when cut in the winter, hence it is better to 
cut the wood in the winter. 

All the White and Red Oaks contain gallic acid which 
corrodes metal fastenings and these fastenings should there- 
fore be heavily galvanized. The acid acting on steel produces 
an ink which blackens the wood. 

The White Oaks, except Chestnut Oak, have the large 
pores in the springwood densely plugged up, whereas in 
the Red Oaks and in Chestnut Oak these pores are more open. 
Hence the inferiority of the latter to the former and the decay 
resisting qualities of True White Oak, Burr Oak and Post 
Oak. 

True White Oak is the most important of the group and 
grows in practically the entire eastern half of the United 
States. 

White Oak is of particular value for the framing of wood 
ships and such special service as the rudder stock, stem and 
stem gripe, stern post and rudder post, keel shoe and keel, 
shaft log, horn timbers, fenders and wearing strips, rails 
and chock rails, hatch carlins and staving and bitts. 

White Oak from northern Michigan or a similar locality 
is superior to southern white oak and should always be speci- 
fied for such services as rudder stocks where particularly 
tough material with good torsional strength is required. 

On account of the tendency of all oaks to check they should 
not be used in such service as house sills exposed to the 
weather, where the wood will usually be dry and yet is re- 
quired to be watertight when there is any water about. 

WHITE PINE 

There is an eastern White Pine and a western White 
Pine, the latter being somewhat stronger and heavier, though 
both are relatively soft, light weight woods, of little value for 
structural shipbuilding purposes. The eastern wood is a 
very fine joinerwork wood; but the western wood is available 
only in short lengths and small dimensions, and even these 
are hard to get in the clear grades. The eastern wood 
weighs about 27 pounds and the western about 29 pounds 
per cubic foot. 

The eastern White Pine is not used as much on ships as 
in former years on account of its increasing scarcity and high 
price. It makes a good deck when not subjected to rough 
usage. It is the ideal material for molds. 

Seasoned White Pine swells greatly when wet and this 
wood is therefore extensively used for wedges for calking 
the ceiling of wood ships, the planking of floating drydocks, 
etc., and such wedges are a staple article of commerce. It 
is also used for stopwaters in scarfs and elsewhere, for 
tongues to ensure the watertightness of joints in such con- 
struction as built up stern posts, and for plugs over bolt 

heads or where a hole is drilled for a fastening and the 
fastening cannot be put in. 

OTHER Woops 

There are many other woods which find their way into 
ships by reason of their availability or by reason of having 
special artistic or other qualities that appeal to the ex- 
perienced ship joiner; but their uses are in the main not 
peculiar to the shipbuilding field and do not merit detailed 
consideration here. 

(To be continued.) 

Automatic Starter for Squirrel Cage Motors 

NEW automatic starter for small squirrel cage motors 
A which allows a large starting current for several sec- 

onds but at the same time gives protection against 
burnout troubles has been developed by the Cutler-Hammer 
Manufacturing Company, Milwaukee, Wis. Two mercury 
overload relays mounted below the contact fingers, shown in 
the illustration, take the place of fuses and allow momentary 
overloads and overloads as high as 25 percent for a limited 
period without injury to the motor. 

The overload relay consists of a glass tube carrying a mer- 
cury column which forms a part of the pilot circuit of the 
magnetic switch coil. A portion of this column is surrounded 

Automatic Starter and Mercury Overload Relay 

by a heating coil or thermal element. ‘This element is in 
series with the motor circuit and is heated in the same pro- 
portion as the motor windings. Excessive current passing 
for too long a period heats the coil, causes the mercury to 
boil and the vapor to pass up into a chamber at the top of 
the tube. This action breaks the liquid mercury column and 
opens the circuit of the magnet coil. As this coil is de- 
energized, the contact fingers drop away and disconnect the 
motor from the line. After such an interruption, the mer- 
cury cools down, becomes liquid again, drops back into the 
tube so that the pilot circuit to the magnet coil is complete 
when the control button is depressed. 

As the functioning of these overload relays depends upon 
the temperature at which mercury will boil, it is evident that 
the current required to operate the relay increases with the 
decrease in the temperature of the surrounding air. In other 
words, if the motor and the starter are installed in a cool 
location, the relay permits a greater starting current or a 
higher overload than if the temperature of the surrounding 
air were higher. Likewise, if the motor and starter are 
located in an unduly hot place, the mercury relays will act 
in the place of a thermo-couple. 



Motorship Building in Europe 
By Our Special London Correspondent 

From the point of view of technical interest the four cycle engine now seems to be 
losing ground in Europe and the two cycle type has come much to the fore. This does 
not imply that more motorships equipped with the latter class of machinery are being 
built than are fitted with four cycle plant, but that engineers and shipbuilders are show- 
ing more actual interest as the results obtained with various designs of two stroke Diesel 
motors become known. 

HE Doxford and Cammell Laird two stroke engines 
have done all that was claimed for them, the per- 
formance of the Still combined steam and oil engine 

appears to have been satisfactory, and just recently excel- 
lent results have been recorded from the first really im- 
portant Sulzer engined motorship that has been constructed 
in Europe. A number of smaller craft fitted with Sulzer 
engines have been built but the completion at Armstrong’s 
yard on the Tyne of the 6,500-ton motor tanker Conde de 
Churruca affords the first opportunity for engineers and 
shipowners to gain some idea of the suitability of the Sulzer 
two cycle engine for the propulsion of large ships. The 
trials were run at the end of August and the beginning of 
September, and in view of the fact that many engineers con- 
sider this type to be the best on the market, a few of the 
technical features which struck the writer with some force at 
the time of the trials may be mentioned, for there is no doubt 

that unusual originality has been shown by the designers of 
the Sulzer motor. 

Each of the engines develops 1,250 brake horsepower at 
100 revolutions per minute, this being equivalent to 1,750 
indicated horsepower. There are four working cylinders 
233% inches diameter by 37 inches stroke and the ordinary 
scavenging pump and three stage air compressor are driven 
off the crank shaft. All the accessory pumps required while 
the ship is at sea, such as the bilge pump, circulating water 
pumps for piston and cooling water, lubricating oil pumps, 
etc., are driven off the main engine, so that no engine room 
auxiliary is required when the ship is under way. This is 
quite different from the arrangement in all Burmeister and 
Wain engined ships as well as in many other types where the 
auxiliary pumps are driven by electric motors and the main 
engine operates nothing but the three stage air compressor. 
The Sulzer arrangement is similar to that adopted in steamers 
and for this reason will no doubt appeal to most marine engi- 
neers of the old school. 

For the first time, so far as the writer is aware, it 1s pro- 

posed to operate the engines of this motorship on boiler fuel 
oil and upon the results achieved a good deal depends. If 
for engines of this type it can honestly be claimed that they 
will run on boiler furnace oil costing only about two-thirds 
as much as Diesel fuel commonly used in four cycle motors, 

it is clear that the two cycle type will find increasing favor 
among shipowners, more particularly as fuel oil will always 
be easier to obtain than Diesel oil. 

CONTROL STATION ON Top OF THE ENGINE 

One of the novelties in the Sulzer engined ship is that the 
control station has been arranged right at the top of the en- 
gine, the main object being to eliminate much of the gear 
that is otherwise necessary. In the reversing mechanism, 
instead of the camshaft being moved bodily, there are the 
usual side by side cams but each valve lever is provided with 
two rollers on a forked arm, one of which can be brought in 
contact with the ahead cam and the other with the astern 
cam according to the direction of rotation required. One 
of the claims of this arrangement is that it also enables the 
reversing wheel, which carries out the operation to control 
the lift of the fuel valve needle when the engine is running. 
At low speed, therefore, not only is the amount of fuel con- 
trolled but also the lift of the valve, this being an undoubted 
advantage for slow running. 

Chief among the claims made for the Sulzer engine is that 
it is immune from the possibility of cylinder covers being 
cracked and, as is well known, this has always been one of 
the great difficulties in connection with two cycle engines. 
The reason for this immunity is that there is only one hole 
bored centrally in each cylinder cover, this being for the 
valve cage which contains both the fuel valve and the starting 
air valve. As the trouble with cylinder covers has usually 
been put down to the number of holes bored in them, the 
makers’ claim in this case appears to have some justification. 

Motorship Conde de Churruca, Built by Armstrong Whitworth and Company 
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The Tops of the Two 1,250 Brake Horsepower Sulzer Engines in the Motorship Conde de Churruca, Showing the Engine 

Controls in an Unusual Position 

SPECIAL FEATURES OF THE SULZER ENGINE 

There are several other points in the design of the new 
Sulzer motors that will interest the engineer. Crosshead 
lubrication, one of the problems in two cycle engine design, 
is effected by a special pump at a pressure of 300 pounds per 
square inch although the lubrication of the rest of the engine 
is practically only by gravity. A neat device in connection 
with the starting air valve allows the starting air on the ex- 
haust stroke of the piston to be delivered back into the 
scavenging trunk, the result of which is to relieve the pres- 
sure in the cylinder and also to charge up the scavenging 
air, so that, when the engine starts firing, there is already a 
pressure in the scavenging trunk. 

Trouble with air compressor valves appears to have been 
overcome by a new design, with which they are set in a coni- 
cal cage, that can be taken out bodily by unscrewing two or 
three bolts. Instead of having piston valves in the scaveng- 
ing pump, these are of the disk type and the air is not drawn 
into the scavenging cylinder direct from the engine room but 
passes through the large wooden chamber, several feet cube, 
perforated by holes. An excellent silencing effect is obtained 
and the exhaust is also comparatively silent. 

COMPARATIVE FUEL CONSUMPTIONS OF DIESEL ENGINES 

From these brief details it will be seen that the Conde de 
Churruca is a ship of exceptional interest and in the writer’s 
opinion no point is of more importance than that of the pos- 
sibility of running the engines on boiler furnace oil. Suc- 
cess in this direction may have more far reaching results than 
appear likely on the surface. 

There is a surprising similarity between the fuel consump- 

tions of various types of marine Diesel engine now being 
built as the following figures will show. These are based 
upon actual test results and apart from the Still and Cammell 
Laird engines it will be seen that there is little to choose from 
them and the difference between two cycle and four cycle 
consumptions is not so great as had been thought. The Cam- 
mell Laird engine certainly appears to give excellent results 
but it should be added that this test, which is the only one 
which has been carried out, was for a period of only 12 
hours and it may be that circumstances were especially favor- 
able. At any rate it seems difficult to understand why this 
type of motor should have a higher efficiency than the four 
cycle engine. The Still combined steam and oil engine has 
been subjected to very long tests at Scott’s works and the 
figure quoted appears to have been definitely established as 
correct. 

The results obtained are as follows: 

P : Pounds 
Type of engine per b.h.p.hr. 

Byeoomeswer amal Wern Giopre GyOle))ccccocosc000e00400000 0.40 
Wackersy Coup cyclessoliduinyection) sane seas eee one. 0.42 
Nord IB Gower Gye) oocccecoccccvccuscccuc‘en 0.42 
Sulzetiay Giwiomcy.cle) Meee pi tcoriecen eee entra 0.42 
Dexsioral (@pDOSCal MISHOM)) soccdacococcudcnceadooK0Ns 0.43 
CamnvreliR@amda(opposeds piston) mapper noeeee 0.39 
Srl (Coaloxineal quearimn aymal ill): ooococccccocadccucdes 0.36 

MororsHip BuitpING ActriIviry 

In spite of the very unsatisfactory position of the ship- 
building industry in Europe there is quite a large-amount of 
activity in connection with motorships. During the past few 
weeks a new 14,000-ton cargo vessel has been launched for 

the Royal Mail Steam Packet Company at John Brown’s 
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yard on the Clyde, the first motorship for shipowners and 
shipbuilders, while the Haurak, a 11,000-ton cargo vessel for 
the New Zealand trade, was launched at Dennys’ for the 
Union Steamship Company. 

NORWEGIAN MoTORSHIPS 

The largest vessel ever built in Norway, the Handicap, 
has just been put in the water at Stavanger. She is a 9,000- 
ton ship to be equipped with 2,700 brake horsepower Sulzer 
engines and further activities in Norway include the com- 
pletion of the Bergen Steamship Company’s first motorship 
and the placing of a new order by Fred Olsen for a 7,000- 
ton cargo boat. 

The Rotterdamsche Lloyd has just acquired a motorship 
completed at Burmeister and Wain’s yard and will take de- 
livery in October, while in the same month the first motor 
passenger ship ever built, the Domala, belonging to the 
British India Steam Navigation Company, will run her 
trials. 

With the remarkable reduction in the cost of steel, the set- 
tlement of the joiners’ strike and the reduced shipyard wages, 
‘shipbuilders are hoping that, soon, orders for new tonnage 
and especially for motorships will become more plentiful. 

Full Diesel Engine of New Design 
FULL Diesel four-cycle engine, recently produced by 
the Lombard Governor Company, Ashland, Mass., 
embodies special features of cylinder construction 

which permit easy access to all moving parts, and the ready 
remoyal of the piston and shaft whenever necessary. ‘The 

Sectional Views of Lombard Engine, Showing Accessibility of Reciprocating Parts Through 

rod can be swung forward through the crank case door open- 
ing without removing the cylinder head, disconnecting the 
crank pin box, dismounting the valve gear or otherwise dis- 
turbing adjustments which it is desirable to preserve. 

Oil is fed to the engine under pressure, which ensures 
thorough lubrication to all parts. The lubrication system 
includes filters and coolers so that the oil may be used re- 
peatedly. 

The air compressor is a balanced duplex design with 
cranks at 180 degrees. 

ENGINE FRAMING 

The frame sections which inclose the crank case are ar- 
ranged to support the weight of the engine, while four heavy 
steel tie rods which extend from each cylinder to the main 
bearing pads within the bedplate carry the working load and 
relieve the frame from all tensile stresses. The removal of 
frame housing doors and tie rods along the front or air in- 
take side permits rolling the main crank shaft out in the 
space directly alongside of the engine without dismounting 
the cylinders or disturbing the valve gear. All valves on 
the engine open outward and are readily accessible. 

Developments in Marine Insurance 
(Concluded from page 732.) 

treal is located five hundred miles from,the ocean on a 
river subject to heavy.fogs involving strandings and_eol- 
lisions, and, furthermore, vessels ‘having arrived at~ the 
mouth of the St. Lawrence must encounter the perils of ice 
and fog off the Newfoundland coast before reaching the 
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engines are of the heavy duty type built in two-cylinder 
sizes 914 inches by 13% inches, and 13 inches by 19% 
inches, and in multi-cylinder combinations of 2, 3, 4, 6 and 
8, giving a range of from 60 to 500 brake horsepower. 

The cylinders are mounted in a large waterbox and are 
designed with removable skirt sections bolted to the bottom. 
With the crank on the bottom center, and the skirt detached 
from the cylinder casting, any piston with its connecting 

safer regions of the Atlantic. It is estimated that it would 
cost $252,728,000 to construct the proposed all-water route. 
Undoubtedly it would mean much for Canada, but Montreal 
would always suffer by comparison with New York, from 
the standpoint of an available port, because it has to be closed 
from December 1 to the middle of April; which means the 
likelihood of inefficiency in a labor population that must be 
deprived of shipping activity for five months of the year. 



General Cargo Transferring Speed Per Linear Foot 
Material Handling Devices and Ample Space Pre- 

vent Delays; Wharfboats Utilized in Some Places 

S derived from a study of the records of many inland 
A and ocean port terminals, extending over many years, 

it was found that there were transferred, where me- 
chanical or other modern facilities had not been installed, 
about 125 to 150 tons per lineal foot per year. Where 
cranes and other machinery and co-ordinating railway tracks 
were provided, this 150 tons per foot was increased to 450 
to 500 tons per foot annually. 

Since these figures were recorded, due to still better facil- 
ties, whereby the flow in and out of freight in the sheds and 
on the open quay has been made more constant and uniform 
by machinery supplementing the cranes, these ton foot fig- 
ures have been increased. 

These were the average figures of the cargoes for all the 
port quay and pier frontages for all the year, and not the re- 
sults of special tests. Part of the time there were no vessels 
berthing and at other times vessels two deep were waiting 
to obtain a place alongside the quay or pier wall. The to- 
tals being derived from many separate and diverse locations 
give a fair average for estimates. These figures were derived 
from average commercial ports and not from those where there 
might have been special difficulties or where there was a 
great rise of water, very high banks or other delay produc- 
ing conditions. The rail coordinating tracks were only a 
few feet above the water level and the direct transferring be- 
tween water and rail caused little loss of time. 

For each six hundred feet, lifting directly by cranes from 
vessel to shore and the reverse movement, were transferred 
from 90,000 tons without improvements, to 300,000 tons per 
year with improvements. The port of New York being de- 
ficient in mechanical facilities has averaged about 150 tons 
per linear foot, and during past years the above average 
has been true of San Francisco. 

Excess LINEAL FRONTAGE NEEDED 

It is estimated that a prosperous terminal of the large 
cities should have facilities provided for at least 1,000,000 
tons per year. In order not to delay the barges or other ves- 
sels there must be an excess lineal frontage as at certain 
periods there will be a large number of vessels to discharge 
or receive cargoes, and these must not be delayed. Im- 
proved and ample facilities are provided to prevent such 
delays of the vessels. 

From the above figures, however, it can be determined 
what the total frontage must be including the excess to 
provide for the usual conditions of arrivals of vessels. 
/At 150 tons per linear foot for 500,000 to 1,000,000 tons 

: ee there would be required from 3,500 to 7,000 linear 
et, at 500 tons per linear foot there would be required 

from 1,000 to 2,000 linear feet. 
Where there are quick-acting cranes, one every 621% feet, 

as at Hamburg, transferring directly from the top of the 
quay, or shed, into the vessel by one movement and no re- 
handling, even though the bank may be sixty feet or even 
more in height, there can be attained 500 tons per linear 
foot. The length of the ropes in hoisting is no more 
than into or from ocean general cargo vessels along the At- 
lantic Coast where the distance from the bottom of the hold 
to the top of crane jib is fully equal to as much as the 60 
foot banks, and the figure of 500 tons was largely derived 
such cargo-ship transferences. 

If, however, there are to be delays in the movements in 
and out, that is, congestion points due to limited assorting 

and distributing areas, then there would be required at least 
4,000 feet, which includes the excess which experience has 
found necessary. For outbound freight, due to the advent 
of the motor dray which must come near the outbound ves- 
sel, more space than formerly must be provided. 

WHAREBOATS 

In some places, as per the above photograph more wharf- 
boats are being provided. Without criticism, but applying 
the above rules, there are deduced the following facts: 

These wharfboats are only 230 feet long, 75 feet wide 
and 21 feet in depth. For a standard terminal they appear 
too short, too narrow and it seems as though there must be 
congestion. The center ef the boat is occupied with three 

Wharfboat 

railway tracks with narrow platforms on each side. These 
railway tracks are connected by means of aprons and floating 
bridges to the other tracks on the shore. As the variation 
in the height of the rivers may be fifty feet or more, varying 
according to the flood stages, there are times when the trans- 

fer speed will be greatly reduced. 
The cargo handling equipment consists of four electrically 

driven telphers, each having a lifting capacity of two tons at 
150 feet per minute, and a traveling speed of 300 feet per 
minute with an outreach of 40 feet over the offshore side of 
the wharfboat. 

To transfer 1,000,000 tons of freight per year by means 
of wharfboats there would be required about 15 such wharf- 
boats, providing for delays, congestion and unoccupied 
berths. 

The probable cost of these wharfboats, aprons, bridges, 
accessories and shore works with connections would probably 
be not less than $5,000,000. 

With the quick-acting cranes giving direct transference 
from car to barge the cost for all appliances with equivalent 
results would probably be less than one-fourth, the vessel 
detention about one-third, and the operating costs, including 
interest and maintenance should not exceed on>-fourth. 

If the tonnage be less, the above proportions would be 
about the same. 

It seems as though there would be considerable congestion 
due ta constricted areas on the wharfboat. 
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Motorship Kennecott, of 6,500 Tons Deadweight Capacity, Built at Tacoma Plant of Todd Shipyards Corporation and Engined 

with Two 1,200 Indicated Horsepower McIntosh & Seymour Diesel Engines 

Performance of the Motorship Kennecott 
Largest American-Built Motorship Covers 15,000 Miles 

in Six Months With No Expenditures for Repairs 

By Frank Walker* 

ONSIDERABLE interest has been aroused by the re- 
markable performance of the new 6,500 deadweight 
ton steel twin screw motorship Kennecott, built by the 

Tacoma, Washington, plant of the Todd Dry Dock and 
Construction Corporation for the Alaska Steamship Com- 
pany, whose headquarters are in Seattle and from which port 

they have for many years operated a fleet of steamships. 
This vessel is built under special survey of the American 

Bureau of Shipping, being granted Class A-1. Her general 
dimensions are: Length, 360 feet overall; beam, 49 feet, 6 

inches; load draft, 22 feet. 

The main propelling machinery consists of a twin installa- 
tion of 1,200 horsepower six cylinder reversible four cycle 
full Diesel marine oil engines built by the McIntosh & Sey- 
mour Corporation, Auburn, N. Y., and driving twin pro- 
pellers at a maximum speed of 140 revolutions. Photographs 
of these engines were published on page 633 of the August, 
1921, issue of MARINE ENGINEERING. 

AUXILIARIES ELECTRICALLY-DRIVEN 

All auxiliaries both deck and engine room are driven by 
electricity, energy for this purpose being supplied by two 
75 kilowatt General Electric generators, each coupled with a 
two cylinder 100 horsepower McIntosh & Seymour full 
Diesel engine. Each of these auxiliary engines is fitted with 
an air compressor, the discharges of which are connected to 
a compressed air-main which is used to fill the air bottles 
or to supply the injection air. By this means air for starting 
the main engines is obtained in a few minutes after either 
of the auxiliary engines is started. 

*Marine surveyor, consulting engineer and naval architect, Seattle, Wash. 

7 

The Kennecott was launched at Tacoma on January 6, 
1921, after which the machinery was installed and on March 
17 a trial trip was run on Puget Sound. During the trials, 
which were made with the vessel light and included exhaus- 
tive maneuvering tests, a speed of 12.8 knots was easily main- 
tained, although the specified contract speed was 11 knots. 

MameEen Voyace SHOows FUEL ECONOMY 

Upon being delivered to her owners the Kennecott was 
loaded with lumber, taking 3,500,000 feet, and on her maiden 
voyage made the run from Bellingham, Wash., to San Pedro, 
Cal., in four days and five hours. During this voyage she 
used exclusively the same fuel oil as is burned under the 
boilers of the company’s steamers. Before injection, however, 
this oil is heated by means of coils contained in a specially 
designed exhaust silencer. After heating, the oil passes to 
the day tanks for consumption. 

On her first day’s run she logged a distance of 292 nautical 
miles, averaging a speed of slightly over 12 knots. The 
consumption of oil was 65 barrels, 16 degrees Baumé, the 
cost of this fuel being $1.78 per barrel—decidedly a low 
fuel consumption per ton mile. This day’s run, however, 
was in calm weather; on the second day out the vessel aver- 

aged approximately 10.5 knots against a strong head wind 
and sea, consuming the same amount of oil. 

After discharging her cargo at San Pedro she returned 
light to San Francisco, making the run of 335 miles in 1 
cay 6 hours and 45 minutes. Here approximately 700 tons 
of freight was loaded and she then proceeded to Seattle via 
Victoria, B. C., covering the 742 nautical miles in 2 days 
16 hours, averaging 11.5 knots. 

(Concluded on page 782.) 
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Questions and Answers for Marine Engineers 
Inquiries of General Interest Regarding Marine Engineer- 

ing and Shipbuilding Will Be Answered in This Department 

Conducted by James L. Bates 

This department is maintained for the service of practical 
marine engineers, draftsmen and shipbuilders. All inquiries 
should bear the name and address of the writer. Anonymous 
communications will not be considered. The identity of the 
writer, however, will not be disclosed unless the editor is 
given permission to do so. 

Propelling Machinery Design Problem 
Q. (1137).—It is proposed to make a change in the steam propelling 

plant on a twin screw vessel, fitted with two small watertube boilers with 
a working pressure of 200 pounds per square inch, two triple expansion 
engines. with cylinders-8 inches, 13 inches and 21 inches in diameter and 
16 inches stroke, each of approximately 140 horsepower. What would be 
the size of two compound engines (diameter of cylinders for 16-inch 
stroke) to replace the above engines to operate the vessel at a speed of 8 
knots, using a steam pressure of about 150 to 160 pounds per square inch 
in a single Scotch boiler? Also what would be the size of the boiler (diam- 
eter, length and horsepower)? Please show method of computation for 
above engines and boiler. Also please suggest some reliable text-books giv- 
ing computations cf this kind. 

A. (1137).—The specific information as to sizes, power, 
etc., could be given only after a thorough investigation of 
the subject, based upon a full knowledge of all the factors 
involved. Such an investigation, while not considered prac- 

ticable for these columns would, if undertaken, be in outline 
about as follows: 
(a) A study of the form and resistance of the hull and appen- 

dages and the derivation of curves of effective horsepower 
therefor. 

(b) A study of the conditions under which the propellers are to 
work and the fixing of the principal characteristics for the 
propellers. 

(c). The fixing of the principal features of boilers and engines. 

Form, RESISTANCE AND POWER 

There are so many different factors which enter into the 
resistance of the ship’s hull that no simple formula can be 
expected to give very close results for vessels of different 
types at varying displacements and drafts. Mr. E. M. 
Bragg, in the section on Ship Forms and Power in the 
“Marine Engineer’s Hand Book” by Sterling, page 1025, 
gives a formula which he states is fairly satisfactory in 
practice. ‘This formula is 

il, J8l, = (Ds WP) & 6 VAL 
D is the displacement in long tons. 
V is the speed in knots. 
L is the length between perpendiculars and 
C is a factor, information relative to the value of which is 
also given. 

The best method of estimating effective horsepower known 

to the writer is that described by Admiral D. W. Taylor in 
“Speed and Power of Ships.”’ This method takes into con- 
sideration the effect upon resistance of the principal dimen- 
sions of the vessel and their relations one to another as well 
as that of the prismatic or longitudinal and midship section 
coefficient. - It furnishes a means of deriving a very accurate 
curve of effective horsepower covering the entire speed range 
contemplated provided the form of the vessel in hand is 
closely similar to that of the model upon which Taylor’s data 
are based. A careful study of the entire book is necessary in 
order to obtain a proper appreciation of the subject. For 
those portions most vital to the actual derivation of the power 
curves, see Figs. 41, 78 and 81 to 120 inclusive, also table 
X, all in Volume II, Tables and Plates. 

Certain classes of vessel do not usually fall within the 

‘appendage effect. 

limits covered by Taylor’s investigation. Among these are 
full cargo carriers, tugs, etc. A method applicable to such 
types is described in the “Marine Engineer’s Hand Book” 
by Sterling, pages 1013 to 1027 inclusive. 

The effective horsepower, as above described, is: for the 
bare hull; that is, it does not provide for the resistance of ap- 
pendages, such as bilge and docking keels, rudders, propeller 
shafting, struts, etc. Therefore, the. effective horsepower, 

bare hull, must be increased by a percentage to allow for the 
For the valués between which this per- 

centage varies, depending upon’ the character of the ap- 
pendages, see “Screw Propellers for Hydraulic and Aerial 
Propulsion” by Admiral Dyson, pages 26 to 30. 

THE PROPELLER 

Admiral C. W. Dyson, in “Screw Propellers for Hydraulic 
and Aerial Propulsion,” discusses the problem of propeller 
design in detail. A condensed discussion of this subject by 
the same author may be found in pages 1028 to 1076, 
“Marine Engineer's Hand Book” by Sterling, previously 
referred to. The characteristics of the propellers selected 
must be such as to develop the required thrust at the designed 
speed while working behind the hull contemplated, all at a 
reasonable efficiency. 

BOILERS AND ENGINES 

An up-to-date discussion of the principles underlying en- 
gine and boiler design may be found in “Marine Engineer’s 
Hand Book,” pages 821 to 837, relating to the development 
and determination of size of engines and pages 837 to 877 
relating to the proportioning of engine parts. Pages 877 to 
918 relate to valve gear pumps, piping and fittings. 

The fixing of the type and size of engines and auxiliaries 
will make possible an estimate of the steam which the boilers 
must furnish. Pages 343 to 358, “Marine Engineer’s 
Hand Book,” cover the subject of general boiler design, while 
pages 359 to 375 give data relative to dimensions and weights 
for certain commercial types of boiler. 

Taylor’s “Speed and Power of Ships” is published by 
John Wiley & Sons, Inc., New York City, as is also Admiral 
C. W. Dyson’s “Screw Propellers for Hydraulic and Aerial 
Propulsion.” Sterling’s “Marine Engineer’s Hand Book” is 
published by the McGraw-Hill Book Company, Inc., New 
York City. 

Metacentric Height of Hopper Barge 
Q. (1134).—A hopper barge of box form is 200 feet long and 40 feet 

broad, the hopper being the amidships portion 50 feet long. When the hop- 
per is empty the draft is 10 feet and the center of gravity is 15 feet aheve 
the keel. What is the metacentric height (1) when the hopper is empty, 
(2) when the discharge porticn is open, (3) when the hopper is filled to a 
height of 10 feet with mud of specific gravity of 2. 

A. (1134).—From the wording of your question, it is pos- 
sible to assume that the hopper space occupies the entire mid- 
ship portion of the barge. As it materially simplifies the 
actual work of finding the draft, metacentric height, etc., in 
certain conditions, this assumption has been made. It has 
also been assumed that all water is salt of 35 cubic feet per 

35 ape: 
ton, that the mud in part (3) is — or 17.5 cubic feet per ton 

and that no allowance for structure is necessary. 
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Part (1) Hopper Empty 

Metacenter above base=V.C.B.+ B.M.= 
Inertia water plane 

4 draft + = 
Volume of displacement _ 

(40)* x 200 40 x 40 
————— = IBS} sreate = ee See 

12 x 200 x 40 x 10 12x 10 
Height of center of gravity as given.......... 

Resulting value of metacentric height........ 

Part (2) 

In this case the water in the hopper will rise till it stands 
at the same level as that outside. 

Let X = depth of water above bottom in hopper 
Y = increase in draft of barge due to opening of hopper to sea 

Then 50x 40x X = 200x 40x Y 

DISCHARGE Ports OPEN 

also x=Y--—+— 10 
whence 7 = 3.33 and X =new draft = 13.33 feet. 

There are now two methods of solution possible. (a) The 
“Tost Buoyancy.” (b) The “Added Weight.” For a de- 
tailed discussion of the principles involved, see any standard 
work on theoretical naval architecture. The results when 
expressed as the moment of statical stability are the same 
for each method though the metacentric height differs in 
inverse proportion to the displacement resulting. 

Lost BuoyAaNcy 

_(40)* x 200 — (40)* x 50 

12 x 150 x 40 x 13.33 

This method assumes that the original buoyancy of the 
hopper space is lost without other effect on the ship; hence 
the position of the center of gravity is unchanged and the 
metacentric height is 1.667 feet. Moment of statical sta- 
bility = *2285 x 1.667 = 3809 foot tons. 

ADDED WEIGHT 

(40) x 200 

12 x 200 x 40 x 13.33 _ 
Virtual center of gravity of added water = 

(40)* x 50 

M = 6.667 + = 16.667 feet. 

M = 6.667 + 16.667 

6.667 ++ = 16.667 
12.x 50 x 40 x 13.33 

Barge empty 2285x 15 = 34275 
Water admitted 761.7 x 16.667 =12695 

3046.2 15.417 46970 
Value of G. M. = 16.667 — 15.417 = 1.250 

Statical moment of stability = 3046.2 x 1.25 = 3809. 

Part (3) Hopper Firtep to HeIcuHT oF 10 FEET wItH 
Mup 

Weight added to displacement as in part J = 
50 x 40 x 10 

—— = 1142 tons 
17.5 

New displacement = 2285 + 1142 = 3427 tons. 
3427 

New draft = = 15.04 feet. 
x 12 

Mud of the density specified probably will not be a solid 
mass nor will it flow as easily as water. Hence its effect upon 
the stability of the barge will not be exactly that as calcu- 
lated upon either the assumption of solidity or of full free 
surface but will be somewhere between the two. 

Figured as a solid we have 

2285 x 15 = 34250 
1142 x 10 = 11420 

3427 13.33 45670 
(40)* x 200 

IME == 7). Sy) Se = 16.39 
12 x 40 x 200 x 15.04 

Value of G. M. = 16.39 — 13.33 = 3.06 feet. 

*Weight of barge. 

Figured as a liquid with full free surface we have M for mud 
in hopper = 
(40)* x 50 

12 x 40 x 50 x 10 

Then by added weight method 

2285x15 = 34275 
1142 x 18.33 = 20940 

3427 16.1 55215 
Value of G. M.= 16.39 — 16.1 = .29 feet. 

When the barge is subjected to the action of waves, the 

motion of the mud might be sufficiently sluggish so that its 

effect on the motion of the barge would be less serious than 

a more easily flowing liquid. 
If, on the other hand, the barge were in quiet water and 

were given a slight initial list, the mud would eventually take 
practically as great a transverse shift as a lighter liquid. 

= IIS) 

Motorship Kennecott 
(Concluded from page 780.) 

RecorpD Run To NEw YorRK 

On her second voyage from Seattle, Wash., to New York 
she loaded 3,000,000 feet of lumber and 1,200 tons of copper 

ingots on Puget Sound, and then proceeded to Aberdeen, 
Grays Harbor, where another consignment of lumber was 
taken aboard. She left Aberdeen on May 6 and arrived at 
Panama on May 20, a distance of 3,960 miles, and arrived 
at New York on May 29, a total distance of 5,994 nautical 
miles in 23 days and 7 hours. On this run the engines were 
operated at from 126 to 130 revolutions per minute. Un- 
fortunately, however, an absolutely accurate account of oil 
consumption was not kept, but as nearly as possible in check- 
ing the contents of the fuel tanks the daily consumption is 
calculated as 60 barrels, or 81% tons. 

During the time of loading in Seattle a careful check of 
oil consumption of the auxiliaries was kept and it was found 
that it took only 31 barrels of oil to load the 3,000,000 feet 
of lumber. Further perusal of the log discloses the fact that 
with all four cargo hatches and all eight winches working, 
the fuel consumption, including the electric light, standby 
pumps and all other equipment, amounts to only four barrels 
per 24 hours, a charge which, it is claimed, cannot be 
equalled by the most efficient steamship in operation. 

Upon the vessel’s return voyage from New York to Seattle 
a general cargo was loaded of approximately 3,500 tons and 
during the entire trip an average of 10.9 knots was main- 
tained on a daily consumption of 60.5 barrels of low grade 
fuel and average port consumption of 2.3 barrels. It is inter- 
esting to note that the average engine room temperature for 
the round voyage was 85 degrees, the variation above and 
below this temperature being never more than a few degrees 
Fahrenheit. 

The engines were operated at an average of 129 revolutions 
per minute from New York to Colon, and 131 from Balboa 
to Seattle. 

RELIABILITY PROVED 

Nothing further need be said as to the reliability of her 
machinery, as in the actual words of the owners they are 
“more reliable than steam,” having been in constant opera- 
tion for six months and covering approximately 15,000 miles 
without one cent being expended for repairs. 

Considerable credit is due the Todd Dry Dock and Con- 
struction Corporation in the design and construction of the 
Kennecott, as never before has this concern built or had any 
actual experience in the construction of full Diesel motor- 
ships. To turn out, without previous experiment, so success- 
ful and consistent a vessel speaks well of the engineering 
ability to be found in our western shipyards. 
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PERSONAL MENTION 

Tuomas H. Rossporrom, vice-president and general 
manager of the Panama Railroad and Panama Steamship 

Company, has been appointed general manager of the United 
States Lines, 45 Broad- 
way, New York. He has 
taken up active duty in 
his new quarters and will 
continue to devote a few 
hours each day to the 
business of the Panama 
Company. Mr. Rossbot- 
tom was born in New 
York City in 1874 and 
received his early training 
in the public schools, 
business colleges and eve- 
ning commercial schools. 
He first went with the 
Panama Railroad Com- 
pany in 1887 and is wide- 
ly known in railroad and 
steamship circles as an 
expert traffic manager, 
having been advanced by 

various stages through the departments of traffic, cashier, 
operating, both land and marine. When the Columbian 
Steamship Line was taken over in 1893 by the Panama Com- 
pany, Mr. Rossbottom became active in ship operation, being 
advanced until he had become third vice-president in charge 
of operation of the Panama Railroad and Steamship Line. 
It is believed his appointment to managing affairs of the 
United States Lines is temporary in order that the clearing 
up of the transportation situation may have the benefit of 
his expert knowledge and training. 

Davin W. NivEN has been appointed manager of the ma- 
rine sales of the General Electric Company. In his new po- 
sition Mr. Niven will direct sales to the Federal Government 

for naval and other pur- 
poses. Mr. Niven has been 
with the General Electric 
Company for twenty-one 
years and in the marine 
department since 1910. 
He is a native of Scotland 
and before coming to this 
country was _ identified 
with the Siemens Broth- 
ers in London. 

M. F. Croprey, for- 
merly assistant manager 

of the Admiral Line, has 
been appointed manager 
of this line for the Oregon 
district. Mr. Cropley is 
one of the best known 
steamship men on_ the 
Pacific Coast. Starting 
years ago as cashier on 

the docks of the Alaska Navigation Company, he was soon 
promoted to the office of general agent. When the Alaska 
Navigation Company and the Pacific Coast Steamship Com- 
pany were consolidated as the Admiral Line, Mr. Cropley was 
appointed general freight agent, later he was promoted to the 
position of passenger and traffic manager at Los Angeles and 
subsequently held the same position in Portland, Ore. In 
April, 1920, he was made assistant manager of the line. 

T. H. Rossbottom 

D. W. Niven 

GrorcE W. Barr, son of John W. Barr, a director of 
Vickers, Ltd., Barrow-in-Furness, England, has been ap- 
pointed general manager of the shipbuilding department of 
Vickers, Ltd., vice Robert Pollock resigned. Mr. Barr left 
Barrow ten years ago to become shipyard manager of the 
Australian Dockyard, Sidney, Australia, and subsequently 
became outside manager for Beardmore, Ltd., Dalmuir, 
Scotland. 

E. S. Grecc, of the American International Corporation, 
New York, has been appointed by Secretary of Commerce 
Hoover to head the new transportation division of the Bureau 
of Foreign and Domestic Commerce. During the war Mr. 
Gregg was a member of the shipping section of the general 
staff of the War Department. Since leaving the War De- 
partment he has been adviser on shipping to the American 
International Corporation. 

Daviw B. Carson, of Nashville, Tenn., for many years 
general manager of the Nashville, Chattanooga and St. Louis 
railroad, has been appointed Chief of the Bureau of Navi- 

gation, Department of 
Commerce, to succeed Eu- 
gene T. Chamberlain, who 
has been in charge of this 
Bureau for more than 
twenty-seven years. Mr. 
Carson assumed his duties 
as Acting Commissioner 
of Navigation on August 
27, pending confirmation 
of his appointment by the 
Senate. Mr. Carson is not 
only an experienced rail- 
way man but has also had 
extensive experience in 
matters pertaining to ma- 
rine transportation, 
through supervision of 
river and transfer steam- 

ers for the Nashville, 
Chattanooga and St. Louis 

railroad. Mr. Chamberlain, the former Commissioner of 
Navigation, who has been made assistant to the chief of the 
transportatica division of the Bureau of Foreign and Do- 
mestic Commerce, was appointed Commissioner of Naviga- 
tion by President Cleveland in 1893 and served through the 
Republican and Democratic administrations of Cleveland, 
McKinley, Roosevelt, Taft and Wilson. 

THomas A. GraHam, formerly assistant freight traffic 
manager of the Southern Pacific Company, has been ap- 
pointed general manager of the Pacific Mail Steamship 
Company, vice John H. Rosseter resigned. Born in San 
Francisco in 1864, Mr. Graham was not quite fourteen years’ 
old when he took his first job as an office boy for the North 
Pacific Coast Railroad, a line operating between San Quentin 
and Duncan’s Mills, Cal., which is now a part of the North- 
western Pacific system. Transferring to the Southern Pacific 
Company in December, 1881, Mr. Graham was at first a 
clerk and then chief rate clerk in the San Francisco general 
passenger office until December, 1889, when he became dis- 
trict passenger and freight agent at Tacoma and Seattle. 
After ten years he was made district freight and passenger 
agent at San Jose, Cal., serving in that capacity until 1901 
when he became assistant general freight agent at San Fran- 
cisco. Four years later he went to Tos Angeles as assistant 
general freight and passenger agent, coming back to San 
Francisco in 1911 as general freight agent. A year later he 
was made assistant freight traffic manager, retaining this 
position until his present change:to the Pacific Mail Steam: 
ship Company. 

David B. Carson 
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J. P. SurHeRLAND has been appointed head of the pas- 

senger branch of the traffic department of the United States 

Shipping Board. 

SAMUEL MacrILL has been appointed general freight agent 

of the Black Diamond Steamship Corporation, vice Paul D. 
Kaufmann, resigned. 

Capt. E. L. McNos.e has been appointed superintendent 
of terminals for the Admiral Line at Seattle. He has been 

acting as port captain. 

W. E. Decker has been appointed purchasing agent of the 

Port Arthur Shipbuilding Company, Port Arthur, Ontario, 

succeeding N. S. Thrasher, who died recently. 

Witmer M. Woop, formerly on the staff of the Kerr 

Steamship Company, has been appointed general freight 

agent of the United American Lines’ intercoastal service. 

Grorcr W. Srerirtnc, formerly director of operations of 

the Shipping Board for the New York district, is now asso- 

ciated with the Export Steamship Corporation, New York. 

H. A. Durry, formerly chartering executive of the Ship- 

ping Board, is now connected with the Equity Steamship 

Company, 11 Broadway, New York, covering the general 

chartering market. 

Morris Makin, of New York, who during the war was 
secretary of the Chartering Committee of the Shipping Board 
at New York, has been appointed manager of the Shipping 
Board chartering department in New York. 

JosrpH A. Ropinson, of Armstrong, Loeser & Robinson, 

steamship agents and ship brokers, of New York, has been 
appointed an assistant on the staff of J. Barstow Smull, vice- 
president in the operating division of the United States Ship- 
ping Board. 

R. L. Francis, formerly freight traffic manager in charge 
of the eastbound section of the United American Lines’ 
service between the east and west coasts of the United States, 

has been appointed manager of the Philadelphia office of 
this company. 

Joun A. Battery, formerly with the Baltimore Dry Docks 
and Shipbuilding Company, Baltimore, Md., has been ap- 
pointed assistant manager of the department of maintenance 
and repairs, United States Shipping Board, New York, suc- 
ceeding Commander V. V. Woodward, who has returned to 
the Navy Department. 

Dennis A. MAtoney has been appointed special repre- 
sentative of the United States Shipping Board at Buenos 
Aires, Argentina. Captain Maloney has served as an Ameri- 
can shipmaster for a number of years and has also had a wide 
experience in ship repair work, stevedoring and_ other 
branches of the shipping industry. 

OBITUARY 

GEORGE SIMPSON, naval architect, New York, died sud- 

denly on August 22 from heart disease, aged fifty-seven years. 
Mr. Simpson was born in Colon, Scotland, and received his 
education in the Colon University and the Architectural In- 
stitute of Colon. For several years he was designing drafts- 
man at the works of the Fairfield Shipbuilding Company. 
Later he was naval architect and works manager of J. S. 
White & Company, Cowes, Isle of Wight. Coming to this 
country he was placed in charge of the drafting room of the 
New York Shipbuilding Company, Camden, N. J., soon 
after the opening of the plant. Three years later he became 
chief draftsman at the Fore River Shipbuilding Company, 
Quincy, Mass. For the past nine years he maintained an 
office as a naval architect in New York. Several features of 

ship construction were introduced by Mr. Simpson, including 
an improved topside tank construction, modified transverse 
framing and the “bilge tunnel.”” Mr. Simpson was an occa- 
sional contributor to the literature of shipbuilding and naval 
architecture and was the author of ‘“The Naval Constructor.” 

FRANK F. Bouton, president of the Federal Steamship 
Line, died recently at his home in Brooklyn, N. Y. Mr. 
Boulton was born on Staten Island fifty-one years ago and 
throughout his business career has been engaged in the ship- 
ping business. He was president of the Maritime Associa- 
tion of the Port of New York; vice president and chairman 
of the board of the National Dry Dock Company; president 
of the F. F. Boulton Company and a director of the American 
Merchant Marine Insurance Company. 

NEW BOOKS 

Tue Port or New YorK ANNUAL, SECOND Epition. Published 
by Smith’s Port Publishing Company, New York. Cloth, 528 
pages; size, 8xll inches. Illustrated and indexed. 

The main features of this second Port of New York Annual 
consist of: 1. A series of studies from data accumulated 
by the U. S. Shipping Board, but never compiled by it, the 
tabulation in this case being made for the Port of New York 
Annual, exclusively, by an expert. These studies cover a 
retrospective review of the foreign commerce, the handling 
of grain, coal and fuel oil at American seaports, how ships 
spend their time in port and the cost of loading and unload- 
ing at different seaports. 2. An illustrated description of the 
twin vehicular tunnels under the Hudson, contributed by T. 
Albeus Adams, chairman of the New Jersey Vehicular Tun- 
nel Commission. 3. A mass of up-to-date information re- 
garding the new “Port Authority,’ which is about to come 
into control and administration of the entire Port of New 
York, under the auspices of the States of New York and 
New Jersey. 

ELEMENTS OF MAp PROJECTION WITH APPLICATIONS TO MAP AND 
Cuart Construction. By Charles H. Deetz, cartographer, 
and Oscar S. Adams, geodetic computer. Special Publication 
No. 68, U. S. Coast and Geodetic Survey. Pages, 163, frontis- 
piece. Size 7% by 11% inches. Figures, 74; 8 folded plates. 
Washington, D. C., 1921: Government Printing Office. 

The whole field of cartography, with its component parts 
of history and surveys, map projection, compilation, nomen- 
clature and reproduction, is so important to the advancement 

of scientific geography that the selection of suitable map 
projections is receiving far more attention than was formerly 
accorded to it. The exigencies of the problem at hand can 
generally be met by special study, and, as a rule, that sys- 
tem of projection can be adopted which is ideal or most 
useful for the area under consideration. 

This volume is a comprehensive treatise on all the more 
useful projections, presenting them in as simple a form 
as possible in their general characteristics, mathematical de- 
velopment and actual construction. 

Part I of the book covers the subject in general without 
the employment of any mathematical formulas and serves as 
a stepping stone to Part II, an arrangement which, it is 
believed, will best meet the needs of the student and the 

chart-producing agencies. In the selection of projections 
for present-day use in Part II, the authors have limited 
themselves, with two exceptions, to two classes, viz., pro- 
jections that are conformal and projections that are equal- 
area or equivalent. ‘The exceptions are the polyconic and 
gnomonic projections—the former covering a field entirely 
its Own in its general employment for field sheets in any 
part of the world and in maps of narrow longitudinal extent, 
the latter in its application and use to navigation. 



Shipping and Ship Operation News 
Changes in Steamship Routes — Passenger and Freight 
Activities—Launchings and Other Notes of General Interest 

Trade Improvement Continues 
As American Shipping on Pacific 

Coast Holds Previous Betterment 

New Services and New Carriers Added to Handle Intercoastal and 

Foreign Trade—Increased Business for Various Products— 

Thirty Ships to Handle 5,000,000-Bushel Wheat Contract 
Further indication of the steady revival 

of American shipping on the west coast is 

seen in reports from Seattle, Wash., of the 
addition of two new services and several 
new carriers to handle trade in Puget 
Sound’s intercoastal and foreign trade. The 
Mongolian Prince, due to sail from Seattle 

to the United Kingdom and _ continental 

Europe about the middle of September, in- 
augurates the new service of Furness- 
Withy & Co. and will carry northwest flour, 
wheat, canned goods, lumber and general 

merchandise to London and Antwerp. En- 

trance of the Compagnie Generale Trans- 
atlantique into the trade between Puget 
Sound and European ports has been an- 
nounced by the Transocean Company, 
agents for the French Line on the Pacific 
Coast. Regular monthly sailings are to be 
maintained beginning in November.  In- 
creasing the fleet of the European Pacific 
Line of the Shipping Board to twelve car- 
riers, the Chinese built freighter Celestial 
has been assigned to service between Seat- 
tle on the Pacific Coast and ports of Eu- 
rope. The Celestial loaded flour, lumber 
and other freight for London, Liverpool, 
Glasgow, Hamburg and Antwerp. The 
barkentine Catherine MacKall, of the W. L. 
Comyn & Co. fleet, is to take northwest 
products to South Africa. This is the first 
time in ten years a sailing vessel has been 
on berth on the west coast to carry general 
cargo to this destination. 

Greatly increased bookings on apples 
for northwest states through Seattle have 
been the result from the lowering of steam- 
ship freight rates on apples to $1.00 a hun- 
dred pounds from Puget Sound to Atlantic 

ports and to $1.00 a box to Europe. Ac- 
cording to reports, shippers can export ap- 
ples through Seattle to Europe and save 

37 cents a box over the route from Yakima 
and Wenatchee valleys to Atlantic ports 
by rail and thence across the Atlantic. 
Yakima County, 120 miles from Seattle, 
expects to ship 13,000 carloads of apples 
this year. The short haul from Yakima to 
Seattle costs 16 cents and with $1.00 for 
freight and refrigerator space to Europe 
makes a total of $1.16 a box. Shipment 
from Yakima under ice from the Atlantic 
Coast costs 88 cents a box, according to 

statements of growers; refrigerator space 

across the Atlantic is 65 cents, making a 

total of $1.53 a box and giving Seattle’s 
water route a 37 cents differential 

Seattle’s import and export trade with 
Atlantic Coast ports by the all-water Pan- 
ama Canal route totaled $10,051,458 the 
first seven months of 1921, compared with 

$4,695,472 for the same period of 1920. The 
Seattle import products valued $4,731,110 
from the Atlantic Coast on the all-water 

route, while figures for the first -seven 

months of 1920 were $639,557. During the 
first seven months in this year Seattle ex- 
ported northwest products valued at $5,- 
320,348 to Atlantic Coast ports as com- 
pared with $4,055,925 during the same 
period in 1920. Imports accordingly in- 

creased more than $4,000,000, while exports 

showed a gain of more than $1,000,000. 

The steamship West Botus recently dis- 
charged 10,000 bags of green coffee at 
Seattle, emphasizing the increasing coffee 
trade resumed between Puget Sound and 
the east coast of South America. The ves- 
sel is in the Pacific, Argentine and Brazil 
service of Swayne & Hoyt. 

Announcement is made of the signing of 

contract between the port of Seattle and 

J. A. Pease, representing Eastern capital, 
whereby 5,000,000 bushels of wheat, enough 
to fill 30 ocean steamships, will .be moved 
annually through Seattle, making Puget 

Sound a great wheat exporting center. It 
is believed that most of this year’s 5,000,000 
bushels will move out of Seattle, Wash., 
before Christmas and the first shipments 
are now being moved. Other interesting 
figures on the improvement of shipping on 
the west coast show that a solid train load 
of 28 cars of milk, condensed by the Car- 
nation Milk Products Company of Seattle, 
was recently shipped from Puget Sound to 

New York to be transported to England; 
Seattle's import and export trade with 
Germany during the first seven months of 
1921 amount to nearly $700,000 as com- 

pared with none for the same period of 

1920. 

Reduction in Passenger Rates 
Anneuncement has been made by the 

United States Lines of a reduction of $25 

in third-class passenger rates to apply ‘o 
all steamers of the company. 
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MOTOR BOAT SHOW 

To Be Held in Grand Central 

Palace February 17 to 25, 1922 

At a meeting of the show committee of 

the National Association of Engine and 

Boat Manufacturers, held Monday, August 

29, at the offices of the organization, 2% 

West 39th Street, New York, it was de- 

cided to hold the 17th National Motor 
Boat, Ship and Engine Exposition in 
Grand Central Palace, February 17 to 25, 

1922, This is the second big exposition 

committee to announce a Palace Show for 
1922, the National Automobile Chamber of 

Commerce securing space last month, for its 

annual display of passenger cars and ac- 

cessories in January. The motor boat 
display will occupy two floors in the Pal- 
ace building and the industry in all its 
ramifications will be exhibited. 

Immediately after the decision of the 
show committee, Ira Hand, who has man- 

aged the big motor boat shows held in New 
York City, left for Detroit. Undoubtedly 
the manufacturers and builders will wel- 
come Hand with enthusiasm, for up until 
a month ago it was doubtful if there would 
be another motor boat show held in New 
York City because of lack of suitable build- 
ing accommodations. It was announced 
last year that no more exhibitions would 
be held in the Palace, as the building was 
to be made into an office building. The 
exhibition committee in charge of the de- 
tails of the exposition is composed of the 
following motor boat men: John J. Amory, 
chairman; James Craig, Charles ‘Criqui and 
Henry R. Sutphen, the last named being 

president of the National Association of 

Engine and Boat Builders. 

Maritime Capacity of Marseilles 

Is to Be Doubled 
Marseilles, which is already the most im- 

portant port and the second largest city in 
France, is to have its present maritime ca- 
pacity doubled, according to advices just 
received by the Bankers Trust Company of 
New York, from its French Information 
Service. 

The Societe Marseillaise de Credit re- 
ports that constructional work on the proj- 
ect is already under way. The task of 
doubling the port’s capacity is indicated 
by the size of the present port. With its 
10 basins it covers about 780 acres and 
comprises about 15 miles of wharf and 36 
miles of railroad. The very complete dock 
equipment numbers, among other things, 
one 120-ton crane. 

The amount of navigation, which had 
fallen off to a considerable extent, is rapid- 
ly regaining its pre-war volume. In 1913, 
17,278 ships. 
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Steamship Interests 
It is announced that Williams, Dimond 

& Company have acquired the 11,000-ton 
Shipping Board steamer West Greylock, 

built at Los Angeles. The company will 
place the vessel in the Oriental service for 

a trip or two and then will operate her to 
Europe and coast points. 

A monthly freight service was estab- 
lished by the Compagnie Generale Trans- 

atlantique between Bordeaux and San Fran- 
cisco with the sailing on September 5 of 
the steamship Ontario from Bordeaux, for 
Cristobal, Corinto, La Libertad, Mazatlin 

and San Francisco. 

The United States Navigation Company, 
New York, has announced three Smith Line 
Boats, the Winifried, Bradford City and 
Union City, for freight service between 
New York and Hamburg. These vessels 
will sail at intervals of two weeks begin- 
ning on September 24. 

A successful trial of the Peabody burner 

system in the electric drive ship Independ- 
ence has been completed by the Shipping 
Board Trial Board, H. B. Taylor being 
the chief engineer in charge. On the first 
trials of the Independence difficulty was en- 
countered in maintaining the desired steam 
pressure and it was stated that the trouble 

was due to water in the fuel oil, which has 
now been rectified. 

The passenger liner Bayern of the Ham- 
burg-American Line was scheduled to sail 
from Hamburg for New York on Septem- 
ber 15, thus being the first passenger steam- 
er flying the German flag to arrive at 
New York since August, 1914. According 
to an arrangement made ‘between the 
United American Lines and the Hamburg- 
American Lines two more German vessels 
and three American steamers will compose 
the fleet plying in this service. 

Construction of the new passenger liner 
Statendam, of 32,000 tons, has begun at the 
yards of Harland & Wolff, Belfast, as part 
of the extensive program of the Holland 
America Line for enlarging its fleet. It 
is expected the vessel will be launched in 
1923. Harland & Wolff are also building 
for the same company two 18,000-ton ships 
and the engines for twelve smaller vessels 
one of which has been completed. 

The Agwi Steamship Lines report net 
earnings for the first six months of $1,- 
349,037. This profit was obtained princi- 
pally from operation of the company’s tank- 
er fleet, combined with earnings of the 
Clyde, Mallory, Ward, New York & Porto 
Rico and Southern lines, and was entirely 
independent of the operations of the At- 
lantic-Gulf Oil Corporation. The showing 
was aided by favorable charter rates pre- 
vailing early in the year on the tankers. 

A new general cargo service was started 
the latter part of August by the New York 
Sydney Steamship Lines. The first steamer 
sailed from New York for Sydney on Au- 
gust 25 and there will be regular sailings 
in the future. Officials of the company 
state that important business interests in 
New York and Sydney have promised their 
support to the new venture and that they 

believe the volume of business between the 
two countries will show a steady increase. 

It is reported that the Furness, Withy 
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Company has established a new monthly 
freight service between the Pacific Coast 
ports of North America and Europe, to be 
known as the Furness, Prince Line. The 
Mongolian Princess, the first ship to ply 
in this service, is already under way with 
a Pacific Coast port as its destination. This 
new service will specialize in the carrying 
of meats, citrus fruits and other perishable 
cargoes, and one ship with refrigeration 
facilities has already been provided. 

The Barr Shipping Corporation, 25 Bea- 
ver Street; New York, has announced the 

following freight rates for the coming sea- 
son on shipments from New York to ports 
of the United Kingdom, to take effect be- 
ginning August 25: 

Barrels of apples and pears, ordinary 
stowage, $1.25; refrigerator stowage, $1.75; 
boxes, ordinary stowage, 45 cents; boxes, 
refrigerator stowage, 65 cents; half boxes 

of pears and plums, refrigerator stowage, 
40 cents. 

It is reported from Seattle that the Com- 
pagnie Generale Trans-Atlantique will in- 
augurate a monthly fast freight service be- 
tween North Pacific and French Atlantic 
ports next November. Eight steamships, 
the names of which have not as yet been 
announced, will be placed in this service, 
but it is understood that the vessels will 
be of 12,000 tons cargo capacity and have a 
speed of 13 knots. It is probable that, if 
business warrants, passenger service will 
be put on the route. 

The Gulf & Intercoastal Steamship Com- 
pany, Houston, Tex., plans to inaugurate 
a passenger and freight service between 
Houston and Corpus Christie starting on 
September 15, on which date an_ initial 
schedule of five trips a month will be an- 
nounced. The main office of the firm will 
be in Houston, but the Corpus Christie 

terminal will be equipped with wharves, 
warehouses and such other permanent 

equipment as the business appears to jus- 
tify. A steam vessel having cabin accom- 
modations for sixty passengers and a cargo 
carrying capacity of 150 tons will be placed 
on this route. 

Jos. A. Nash, North American Manager 
for the Lloyd Royal Belge, Belgium’s larg- 
est steamship company, recently made the 
statement that he finds trade with the 
United States improving. Mr Nash states: 
“The increase in cargoes is small and slow, 
but there is an increase. This sort of 
growth is better than sudden inflation. I 

have reports from various parts of the 
country that great exporting industries are 
preparing for brisk winter business. To 
say that conditions have not yet reached 
the bottom of depression is unjustified. 
They have begun to rise from their lowest 
point and are climbing upward in a firm 
movement.” 

It is announced that the firm of Sea Car- 
riers, Inc., will inaugurate a new regular 
steamer service between points on the At- 
lantic seaboard and Pacific ports with the 
sailing from New York on October 1 of the 
American steamer A. L. Kent. Five ves- 
sels will be put on this route, including the 
steamers Felix Tausig, William A. McKen- 

ney and Thomas P. Beal. It is expected 
that the vessels will stop at all the usual 
Pacific ports from Los Angeles to Seattle, 
and possibly the Canadian ports. Houlder, 

OctopEr, 1921 

Weir & Boyd, 42 State Street, New York, 
will be general Atlantic Coast agents for 
the company. 

Marking the active entry of another 
Japanese steamship line into the competi- 
tion for export and import trade through 
Seattle, Wash. the Yamashita Kisen 
Kaisha Steamship Company’s frighter Yos- 
Iida Maru No. 1, berthed at Seattle Septem- 
ber 2, is scheduled to be followed by two 
other ships of the same company. 

August 31, 1921, marks the 25th anni- 
versary of the Nippon Yusen Kaisha Steam- 
ship Company service between the Orient 
and Seattle, its American terminus. Dur- 

ing the twenty-five years 608 “N. Y. K.” 
steamships have touched at Seattle, bringing 
in more than $2,500,000 of imports and 
carrying out over $3,000,000 of exports. 

The Clyde-Mallory Lines announce the in- 
auguration of a new service between Balti- 
more and New York wita the sailings from 
New York on October 12 of a steamer for 
Baltimore, and on October 15 from Balti- 
more for New York. The steamships Nor- 
folk and Philadelphia, each of 2,500 tons, 
have been chosen for this service and will 
continue regular weekly sailings on Wednes- 
day and Saturday of each week. Increased 
business between New York, Charleston and 
Jacksonville has caused the Clyde-Mallory 
Lines to add two more vessels to this route, 
thus making possible four sailings weekly, 
instead of three as heretofore. 

Porto Rico Line Announces Re- 
ductions in General 

Cargo Rates 
_The Porto Rico Line, 25 Broadway, New 

York, announces a general reduction in 
south bound and north bound general cargo 
rates between New York and Forto Rico 
and between New Orleans and Porto Rico. 
The average reduction is slightly in excess 
of 10 percent, although on some commodi- 
ties the reduction has been greater, the 
latter list including fertilizer, from $9°to $7 
per ton; cement, from $1.25 to $1 per bar- 
rel and tobacco, from 20 cents to 16 cents 
per cubic foot. 

It is stated that these reductions give the 
island of Porto Rico the benefit of a freight 
tariff which averages 40 percent lower than 
the freight rates applying between North 
Atlantic ports and other similar ports in the 
West Indies. A list of the reductions on 
some of the more important commodities is 
as follows: 

; From To 
Packing house prod- 63cper 100 Ibs. 60c per 100 Ibs. 

ucts 
Fertilizer 45c per 109 Ibs. 35c per 100 lbs. 
Cement (per bbl. $1.25 each. $1 each. 

400 Ibs.) 
Fish dried, pickled. 63c per 100 Ibs. 
Foodstuffs 

60c per 100 Ibs. 
50c per 100 lbs. 45c per 100 lbs. 

Machinery 31c per cu. ft. 28c per cu. ft. 
or 75c per 100 or 69c per 100 

Ibs. lbs. 
Lumber, per M. F. 

White pine, rough $16.25 M. $14.50 M. 
Dressed yellow $20 M. $18 M. 

pine. 
Oak hardwood $22.50 M. $19 M. 

cab kerosene (per $2 each. $1.85 each. 

Ten gallon case. 44c each 40c each 
Automobiles, pleas- 31c cu. ft. 28c. cu. ft. 

ure. 

Furniture 28c cu. ft. 25c cu. ft. 
Dry goods 3le per cu. ft. 28c per cu. ft. 

or 75c per 100 or 69c per 100 
Ibs. Ibs. 

Silks 38c per cu. ft. 35c per cu. ft. 
Vegetables 63c per 100 Ibs. 60cper 100 Ibs. 
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I. M. M. to Occupy New Quarters - 

at No. 1 Broadway 
Announcement is made by the Internation- 

al Mercantile Marine Company that it ex- 
pects to occupy its new quarters at No. 1 
Broadway, New York City, in November, 

which serves to call attention to the re- 
naissance of one of the most interesting 
business structures in New York. 

New Offices of I. M. M. 

The booking office is designed to repre- 
sent the latest ideas in practical utility, with 
extensive counter space, a waiting room for 
customers, a department devoted to the 
issuing of travelers’ checks, and a section 
for the distribution of travel literature. 

One strikingly modern feature of the 
booking office will be a small motion picture 
theatre, for the projection of films portray- 
ing life on the company’s ships when on the 
Atlantic passage or tropical cruises. 

Four floors above the booking office will 
be occupied by executive offices of the com- 
pany and its constitutent lines, including a 
floor devoted to the accounting department, 
another to freight, another to operating, 
and the fifth to the general offices of the 
company and their clerical staffs, and the 
board room. 
On the Greenwich street level will be 

the third class department, with extensive 
counter space, offices, waiting rooms, etc. 

Operating Losses Cut to $5,000,- 

000 a Month, Chairman 

Lasker Says 
It is announced by Chairman Lasker that 

the Shipping Board has cut its operating 
losses to the point where they will not run 
above $5,000,000 a month, and that the end of 
the drain on the public treasury is now in 
sight. Enforcement of the Jones Act to- 

gether with a moderate revival of trade, he 
stated would wipe out the operating deficit 
Within the next two years. 
The Board has made its plans to keep ex- 

penditures within the $100,000,000 budget for 
the current year and has asked for an ap- 
propriation of only $50,000,000 for the fiscal 
yéar beginning next July. It is the belief 
of Chairman Lasker that not more than $75,- 
000,000 will be required for operations this 
year, and that the additional $25,000,000 will 
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MILLION DOLLAR JOB 

St. Louis to Be Reconditioned for 

“Pll Tell the World” Trip 

Specifications have been issued for one of 
the biggest repair contracts of the year—the 

reconditioning of the steamship St. Louis for 
the Anderson Overseas Corporation, 165 
Broadway, New York City, at a cost esti- 
mated at close to one million dollars. For 
several weeks the ship has been at the yard 
of the James Shewan & Sons’ Inc., Brooklyn, 
N. Y., pending the award ec! the contract. 
Among other improvemené-. it is expected 
the steamer will be converted from coal to 
oil burning. 

The St. Lowis is a twin screw ship, has 
five decks and is propelled by quadruple ex- 
pansion engines. She is 535 feet in length, 

with a beam of 63 feet and displaces 11,600 
tons. 

The completion of the reconditioning 
work is scheduled for December and the 
ship is to leave New York in January, 1922, 
for a “round the world trade cruise,’ bear- 
ing exhibits and representatives from Amer- 
ican manufacturers and businessmen, and 
visiting all the principal countries of the 
world. The entire main deck and portions 
of the promenade deck have been set aside 
for exhibits and the open forward deck is 
reserved for heavy machinery. It is stated 
that the exhibition space amounts to ap- 
proximately 30,000 square feet—equivalent 
to “taking Madison Square Garden around 
the world.” The Anderson corporation is 
carrying forward extensive plans for the 
trip, which is to last a year and will be in 
the furtherance of American foreign trade. 

The St. Lowis, which will be painted white, 
will carry the slogan “I'll tell the world,’ and 

will have the following tentative itinerary: 
Havana, Kingston, Pernambuco, Bahia, 

Rio de Janeiro, Santos, Montevideo, Buenos 
Aires, Cape Town, Port Elizabeth, Durban, 
Delagoa Bay, Mauritius, Perth, Adelaide, 

Melbourne, Sydney, Wellington, Yokohama, 
Tientsin, Shanghai, Hong Kong, Manila, 
Sagon, Surabaya, Samarang, Batavia, 
Singapore, Penang, Rangoon, Calcutta, 
Madras, Colombo, Bombay, Crachi, Aden, 
Port Said, Constantinople, Salonica, Genoa, 
Marseilles, Barcelona, Gibraltar, Cadiz, Lis- 

bon, Boulogne, Southampton, Antwerp, 

Rotterdam, Hamburg, Gothenburg, Chris- 

tiania, Bergen, New York. 

be used to complete construction, but should 
it be decided to recondition the Leviathan, 
it would make necessary an additional ap- 
propriation of $8,000,000 to $10,000,000. In 

explaining the budget of $100,000,000 for the 
current fiscal year, Mr. Lasker says that 
Congress has already appropriated $48,500,- 

000 for operations and $25,000,000 for con- 
struction, leaving $26,500,000 which will be 
requested from Congress later as the need 

arises. He states that these two appropria- 
tions should tide the board over, providing 
that private owners can operate profitably 
under the indirect benefits that would accrue 
under the Jones law. No amount has been 
provided for the settlement of claims or the 
payment of the past debts which the board 
has assumed, but it is expected that past 
debts can be discharged through the collec- 

tion of $20,000,000 now due the board. 
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New West Coast Freighter to En- 

gage in Pacific-European Trade 

Another 11,000-ton flush deck freighter, 

the West Greylock, built, engined and 

equipped at the plant of the Los Angeles 

Shipbuilding & Dry Dock Company, has 
been given her sea trials under the super- 
vision of officials of the United States 
Shipping Board and of the building com- 
pany. 

The several tests to which a new vessel 
is subjected before being taken over from 
the builders by her owners occupy a full 
day at sea. There are speed trials, re- 
verse speed trials, rudder tests, anchor 
tests, etc. In all of these the West Grey- 
lock passed to the full satisfaction of all 

concerned. In her speed trials without car- 
go, and therefore with her propeller half 
out of water, the freighter made an aver- 
age of 11.87 knots for the six-hour test over 

the measured run. In this she did a shade 
better than her sister ships, the West Fara- 
lon and West Lewark, which have been 

sent out from the same plant during the 
last few weeks and which have already 
attracted much favorable comment from 
shipping men along the Pacific Coast. 

The West Greylock is understood to have 
been chartered by Williams, Dimond & 
Company, the charterers of both the West 
Lewark and West Faralon. The two lat- 
ter ships have been immediately placed in 
the Pacific-European trade. It is said that 
the West Greylock will be used by these 
international shippers for the long trip first 
to Oriental ports and then to Europe. 

The particular point of interest to the 
shipping men apart from the good speed 
and economy in fuel shown by this type of 
freighter is said to lie in their provision 
and admirable arrangement of hatchways 
and cargo handling appliances. The de- 
sign for the vessel was worked out at the 
plant of the builders following sugges- 
tions made by practical shipping men who 
had found that the docks of most ports 
were seldom provided with sufficient cargo 
handling machinery, consequently causing 
considerable delay and loss of time in un- 
loading the cargo of a freighter. It was 
particularly to obviate this trouble that 
deck derricks were provided in quantity 
and capacity sufficient to assure rapid dis- 
charging of cargo, thus making the ship 
practically independent of the cargo-hand- 
ling equipment of the ports at which she 
might call. While in San Francisco, re- 
cently, the West Lewark, the first of the 
five of this class of vessel now being built 
by the Los Angeles concern, found it pos- 
sible to employ at the.same time nine sep- 

arate gangs of stevedores. 

Keel Laid for Jap Tanker 
In the presence of a number of Japanese 

and American officials the keel of the fuel 
supply ship Kamoi, which is to carry oil and 
coal for the fleet of the Imperial Japanese 
Navy, was laid on September 14 at the 

plant of the New York Shipbuilding Cor- 
poration in Camden, N. J. The ship will 
be of 20,000 deadweight tons, 496 feet in 

length and will have electric propulsion, the 
electrical equipment being supplied by the 
General Electric Company of Schenectady, 
IN, W 



Shipbuilding and Shipyard Developer 
What the Shipyards Are Doing—Dry Dock Notes 

—Port Expansion Plans—Engineering Projects 

Millions to Be Spent for 
Construction and Equipment of 

Piers in Big Eastern Ports 
Philadelphia and New York Have Vast Projects Under Way— 

Unusual Contract for American Made Equipment at New 

York—New Piers Progressing Rapidly 

Bids for what is believed to be the big- 

gest equipment contract so far this year 
amounting to close to $1,000,000 and coy- 

ering the furnishing, installing and putting 
into successful operation of cranes, eleva- 

tors, electric power transmission and steam- 

heating plants on Piers 12 and 13 at Staple- 
ton, S. I., were scheduled for receipt at the 
office of Commissioner of Docks, Room 8, 

Pier A., foot of Battery Place, North 
River, New York City, at 12 o’clock noon 
on October 4, 1921. 

The contract number is 1686 and the 
work is divided into four sections. Contract 
“A” provides for the installation of 34 
cranes, the time allowed being 360 calendar 
days; contract “B” elevators, 180 consecu- 

tive calendar days; contract ‘“C’’ electric 
power transmission, 120 consecutive calen- 

dar days; contract “D” steam-heating plant, 
120 consecutive calendar days. 

The Board of Estimate and Apportion- 
ment of the City of New York adopted on 
August 2, 1921, a resolution approving the 
amended plans and specifications for this 
work with the limitation that the equip- 
ment be of American manufacture, the esti- 
mated cost of the work being $911,800. 

DEVELOPMENTS AT PHILADELPHIA. 
At Philadelphia a contract is about to be 

placed by the Department of Wharves, 

Docks and Ferries, Bourse Building, for 

the construction of Pier No. 5, North 
Wharves, Philadelphia, which will replace 
old Piers Nos. 3, 4, and 5, North. The firm 
of Snare & Triest, now the Frederick Snare 
Corporation, was recently awarded the con- 
tract for the construction of the substruc- 
ture of Municipal Pier No. 3, North 
Wharves, which contract calls for the tear- 
ing out of Piers Nos. 1 and 2 and the par- 
tial tearing down of Pier No. 3, North 
Wharves. 

These piers will be combination piers for 

either the accommodation of transatlantic 
or coastwise and river traffic; each 185 feet 
wide by approximately 550 feet long, with 
all docks or waterways 215 feet wide, ex- 

cept that between the first Pier No. 3 and 
the ferry house on the south of it, in which 
the waterway will be 115 feet wide and will 
make one continuous improvement owned 

and constructed by the City of Philadelphia, 
extending from approximately 100 feet 
north of Market Street to the foot of 
Cherry Street, where Municipal Pier No. 
9 North is located. The piers as well as 
the ferry house will be connected with a 
32-foot wide bulkhead shed, one story high, 
except for a section at the north end, ap- 

proximately 112 feet long adjacent to Pier 
No. 9 North, where a two-story shed will 
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Proposed Philadelphia Piers 

be built for office use. The substructures 
will be of permanent and massive design 
and of a type known as the “Fill on Plat- 
form” which may be described briefly as: 

Timber piling supporting a timber deck 
covering the entire area of the pier near 
the low water level which in turn supports 

a dry fill deposited on the decking and 
brought up to the level of the main pier 
deck and retained by concrete walls built 
on the low level decking along the sides 

and ends of the pier. 
The superstructures will be two-story 

steel and concrete sheds of modern con- 

struction throughout, enclosed on the dock 
sides with an approved type of turnover 

cargo doors and terra cotta tile walls, and 
will be thoroughly equipped with cargo 
masts, electrically operated elevator winch- 
es, chutes, spiral conveyors and other im- 
proved cargo handling apparatus. Double 
car tracks leading from the Philadelphia 
Belt Line Railroad in Delaware Avenue 
will extend into the sheds for nearly the 
entire length of the piers, and will be de- 
pressed so that the car floor will be ap- 
proximately at the same level as the pier 
main deck. The first deck will be designed 
for a loading of 600 pounds per square 
foot, and the second deck for 300 pounds 

per square foot. 
The facades of the piers and bulkhead 

sheds on Delaware Avenue and the river 
end elevations will be architecturally treated 
in brick and terra cotta, and when com- 
pleted the Delaware Avenue front of the 
terminal, in conjunction with Cherry Street 
Pier, to which it connects, will present 

an unbroken elevation more than 1,000 feet 
long. This improvement will be known as 

the Girard Pier Group. 

CONTRACT AWARD. 

A contract was awarded to the J. S. 
Rogers Company, Philadelphia, on Sep- 
tember 12, 1921, by the Department of 
Wharves, Docks and Ferries, Philadelphia, 
for the construction of the superstructure 
for the Chestnut Street Pier, No. 4, South 
Delaware Wharves, amounting to $340,000. 

The sub-structure for this pier—80 feet 
wide by 550 feet long—is of permanent 
construction throughout. The McLean 
Contracting Company, Baltimore, Md., was 
awarded the contract for the construction 
of the sub-structure in the early part of 
the year. 

The superstructure, to be built by the J. 
S. Rogers Company, is a double-decked 
steel and concrete building, inclosed on the 
deck sides by brick-faced terra cotta walls. 
The lower deck will be equipped for the 
accommodation of river steamers and the 
upper deck for offices of the department. 

Architectural brick and terra cotta will 
be used for the inshore and outshore ele- 
vations, designed by the City Architect in 
conjunction with the Engineering force. 
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New Steel Ferryboat to Be Built 

for Jamestown and Newport 

Ferry Company 

Plans and specifications have been com- 

pleted for a steel, double ended screw ferry- 
boat for the Jamestown-Newport Ferry 
Company, Newport, R. I. The general 
dimensions of the proposed steamer are: 
length overall, 150 feet; length between per- 

pendiculars, 123 feet; beam over guards, 

molded, 48 feet; beam overall, 49 feet; 
depth, molded, 14 feet; draft, 8 feet. The 
cost was estimated at close to $200,000. 

The steamer will be equipped with a com- 

pound engine and Babcock & Wilcox boil- 

ers, electrically lighted and steam heated. 
She will be equipped to meet the require- 

ments of the United States Steamboat In- 
spection Service. Accommodations will be 
provided for 500 passengers and 32 average 

sized automobiles. 

Five Million Dollar Expansion Is 

Planned for the Port of 

Norfolk, Va. 

The Norfolk Port Commission has just 
advised the City Council that the port de- 
velopment work being planned by the com- 
mission will cost in the neighborhood of 

five million dollars. Barton Myers, chair- 
man of the commission, has recommended 
that the council consider the question of a 
bond issue for these improvements for sub- 
mission to the voters of this city at the 

November election. 
Plans have been drawn, under the direc- 

tion of the commission, for pier, warehouse 
and grain elevator facilities, which will 

cost upwards of four million dollars, and 
a small boat terminal is also contemplated. 
The piers, warehouses and elevators will 
be constructed on property now owned by 
the city of Norfolk fronting a half-mile on 
Hampton Roads. 

Steamer Pennant to Be Re- 

modeled 

The motor tanker Pennant, of 3,253 gross 
registered tons owned by the Pierce Naviga- 
tion Corporation, 25 Broad Street, New 
York City, is to be reconditioned, bids for 
the work being scheduled for receipt on 
October 3. The ship is to have two Bolinder 
engines including shafting, thrust, clutch and 
exhaust piping, also auxiliaries and all their 

appurtenances removed. The interior of the 

ship is to be constructed to accommodate 

steam engines and boilers with necessary 
auxiliaries, rearrangement of after quarters 
and construction of new bridge house amid- 
ships and will be completed in every detail 
as a twin screw steamer. 

Momus Back in Service 

Following the reconditioning of the 
Southern Pacific (Morgan Line) steamship 

Momus, during which the steamer was con- 

verted into an oil burner, regular weekly 
sailings in each direction between New York 
and New Orleans were scheduled for re- 
sumption on October 1, according to an an- 

nouncement by L. J. Spence, director of traffic 
of the Southern Pacific Lines. The sailings 
will be on Saturdays from New York and 
on Wednesday from New Orleans. 
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MUNARGO LAUNCHED 

New Ship Thales ID at Camden, 

N. J., for Munson Line 

The Munargo, a freight and passenger 

steamer, built for the Munson Steamship 
Line at the Plant of the New York Ship- 
building Corporation, Camden, N. J., was 

launched Saturday afternoon, September 17, 
1921, at 3:10 o'clock. 

S. S. Munargo on the Ways 

The overall dimensions of the ship are 

432’-3” in length, beam 57’-6 and depth 
34’-6”. It accommodates 172 first class 

passengers, 56 second class and 50 steerage 

passengers, together with a crew of 112 men. 

The cargo carrying capacity for baled cargo 
is about 299,060 cubic feet, and for grain 

about 325,000 cubic feet. At*load draught 
the vessel is capable of making 15% knots 
per hour. It will be operated between New 

York and the Central American Ports. 

New York City Fireboat 

The fireboat John Purroy Mitchel, being 
built by the Standard Shipbuilding Corpora- 
tion at their yard, Shooters Island, N. Y., is 

nearing completion and it is expected will go 
on its trial trip in the near future. The 
dimensions of this fireboat are as follows: 

Length, 132 feet; beam, 27 feet; depth, 14 

feet, nine inches. 

Henry J. Kimman Dead 

Henry J. Kimman, since 1902, manager 
of the Cleveland plant of the Chicago Pneu- 
matic Tool Company, died in Cleveland, 
Ohio, September 7. He was born in Har- 

lem, Holland, in 1863 and emigrated to 

America with his parents and settled in Chi- 
cago in 1870. 

He designed and in collaboration with his 

brother built the first practical portable pis- 
ton air drill, known as the “Little Giant.” 
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73 SHIPS IN AUGUST 

Electric Yacht Included in 78,415 

Gross Tons Built and 

Numbered 

The Bureau of Navigation, Department 
of Commerce, Washington, D. C., reports 

73 sailing, steam and unrigged vessels of 
78415 gross tons built in the United States 

and officially numbered during the month of 
August, 1921. The list includes one elec- 

tric yacht of 508 gross tons and of the 
total number four vessels of 34,973 gross 

tons were built for the United States 
Shipping Board. The steel ships Southern 

Cross and John D. Archiboid, the former 
of 13,741 gross tons, built at Camden, N. J., 
for the United States Shipping Board, and 

the latter a tanker of 13,500 gross tons 

built at Newport News, Va., for the Stand- 

ard Oil Company, are among the largest 
vessels included in the list. 

The ‘steamships Emile Deutsch de la 

Meurthe, 16,072 gross tons, and the San 

Leonardo, of 5,718 gross tons, are included 

in the above figures, but were built in this 
country for foreign owners during the 

month of August. 

Navy Resumes Construction Work 

on Battle Cruiser 

Another bright spot in the shipping  situa- 

tion is seen in the announcement by vice- 

president G. E. Emmons, in charge of manu- 

facturing of the General Electric Company, 
Schenectady, N. Y., that the Navy Depart- 
ment has authorized the resumption of work 
on electrical equipment for one battle cruiser, 
and hope is expressed that a similar ar- 

rangement can be made with respect to a 

second ship. With regard to the decision 

of the Navy Department to resume some of 
its construction work Mr. Emmons said: 

“The Navy Department has authorized 
the resumption of work on electrical equip- 
ment for one battle cruiser, with the un- 

derstanding, however, that shipments will 

not be required until next summer and no 

payments for materials and labor are to be 
made until the next government fiscal year 
which begins July Ist, 1922. 

“This necessitates the company locking 

up capital for materials and labor until 
next July, but it gladly does it in order to 
provide employment to those who would 
otherwise be out of work during the com- 
ing winter. 

“When the resumption of work is fully 
underway, about 500 additional hands will 
be given employment. It is hoped that a 
similar arrangement can be made with re- 

spect to equipment for another cruiser, 
which, if successful, will provide work for 
an additional number of hands.” 

River Tug Planned 
The Mexican Petroleum Company, 120 

Broadway, New York, is contemplating the 

construction of a stern wheel towboat for 
use in southern waters. The boat, it is 

understood, will be about 135 feet in length, 
with a draft of 54 inches, and driven by a 
single condensing engine. Steam will be 
supplied by two oil-fired boilers, 
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Submarine S-51, Latest of Her 
Type, Is Launched by Lake Torpedo 

Boat Company at Bridgeport, Conn. 

Newest Undersea Fighter Takes Initial Plunge While Fleck of 

Carrier Pigeons Hover Overhead—Birds Near Messages 

of Hope That Congress Will Continue Con- 
struction Program 

The submarine S-52 was successfully 

launched recently at the yard of her build- 

The Lake Torpedo Boat Company, 

Bridgeport, Conn. Mrs. R. P. Mills, wife of 

the manager of the estimating and cost de- 

ers, 

partment of that company, acted as sponsor. 

This company in launching its submarines 
usually presents some novelty by which the 
event can be remembered, and this launch> 

ing was no exception. The sponsor, imme- 

diately after breaking the bottle of cham- 
pagne over the bow, threw into the air a 
single carrier pigeon as a signal to the sub- 
marine then sliding down the ways, and the 
men on board dropped the bar releasing the 

covers of eight massive crates, and just as 
the S-5r hit the water for the first time, 

four hundred and sixty carrier pigeons 
sailed into the air in a great cloud, circled 

twice over the heads of the launching party, 
then straightened out in all directions and 
were soon lost to view on their flight to 
various. places with the messages attached, 
to the effect that the “S-5z was successfully 
launched that day, the last of her type. 

Now ready for new construction which it 
is believed Congress will provide.” 

CON STRUCTION 

The S-5r is a double-hulled submarine, 

regarded by naval constructors as embrac- 
ing the latest word in submarine construc- 
tion and development. She is one of ten 

vessels of the S-42 to S-5I group and is the 

last of four to be built by The Lake Tor- 
pedo Boat Company, the other three having 
been launched and nearly completed. 

These vessels were authorized in 1916; 

however, the order to build was not given 
to The Lake Company until July 1, 1919. 

DESIGN 

The design for this class is regarded as 

a logical development of the S-3 design and 
embodies the latest features and improve- 

ments known to submarine construction as 

a result of operations during the World 
War. To accommodate these new feat- 

tures it was necessary to increase the length 
of the vessel, thereby increasing the dis- 
placement from about 875 to 993 tons. The 
S-5r is 240 feet in length overall, with a 
maximum breadth of hull of 21 feet 6 

inches and a draft of about 13 feet 6 inches 
in normal surface condition. The vessel is 

of double hull type for one-half the length 

amidships, the forward and after portion 
being of the single hull type. 

She has been designed to withstand with 
safety a submergence to 200 feet. The 
vessel is propelled on the surface by two 
Diesel engines, each driving a screw pro- 
peller. These engines are rated at 950 brake 
horsepower each. Submerged, the vessel 

is driven by two electric motors. The 
armament consists of four 21-inch torpedo 

tubes in the bow and one 21-inch torpedo 

tube in the stern. A 4-inch, 50-calibre gun 

is installed on the deck, forward of the 
conning tower, and a gun access hatch to 
enable the gun crew to reach the gun 

quickly is provided. 

Three periscopes are installed, one of 

which has its eyepiece in the conning tower, 

but arranged with a platform and trunk to 

permit the operator to ride up or down 

with the periscope and take observations 

at any height. . The eyepiece of the other 
two periscopes are in the control room. 

The S-5r is equipped with radio appa- 
ratus, both for surface and submerged 
work, and with submarine coils for receiv- 

ing radio messages submerged. Submarine 

oscillator signaling sets also are provided. 
Stowage for a 14-foot lifeboat is provided 
in the superstructure. 

OcrosEr, 1921 

American Yards Building 542,117 

Gross Tons of Seagoing 

Steel Ships 

There ‘was a total of 70 seagoing steel 
ships having a total gross tonnage of 542,117 
building and contracted for, for the United 
States Shipping Board and private owners 
on September 1, 1921, according to statistics 
compiled by the American Bureau of Ship- 
ping. There was a river and harbor steel 

tonnage building and contracted for in the 
United States for private owners on 
September 1, totalling 68 vessels of 39,268 
tons. Of the total American ocean ships, 
40 were tankers, with a total of 317,204 

gross tons, and 17 are cargo boats with a 
total of 107,951 gross tons. All of the 

tankers and 12 of the cargo boats are oil 
burning. These figures are for vessels of 
private ownership. The total of 8 ships 
with a gross tonnage of 84,000 building for 
the Shipping Board are of the passenger 
and cargo type oil burning, and 3 of 21,900 
gross tons are cargo carriers using coal 
and oil fuel. 

It is also set forth that of the total sea- 
going steel tonnage building in the United 
States for the Shipping Board and private 
owners a total of 48 ships with a gross 
tonnage of 389,079 are on the Atlantic 
Coast; 18 ships of 125,438 gross tons are 
on the Pacific Coast, and 4 ships of 27,600 
gross tons are on the Gulf Coast. 

In addition to the above figures the Ship- 
ping Board is haying built in China 2 ships 
having a total of 14,000 gross tons. 

Swedish Cruiser Has Successful 

Final Trials 

Word has been received by the Westing- 
house Electric & Manufacturing Company 
that the final trials of the new Swedish 
cruiser Drottnmg Victoria, which is pro- 
pelled by Westinghouse geared turbines, 
proved highly successful. 

The Drottning Victoria, and her uncom- 
pleted sister ship, Gustaf V, are propelled 
by two 22,000-h. p. turbines of the divided 
flow type. The gears were built at the 
East Pittsburgh Works of the Westing- 
house Company, and the turbines were built 
according to Westinghouse design by the 
Motala Verkstads Nya Aktiebolag of Mo- 
tala, Sweden. 

Launching of the Submarine S-51 at Bridgeport, Conn. 



Marine Construction News of the Month 

Ship Contracts —New Ship Concerns and Shipyard 
Improvements—Terminal Projects—Government Contracts 

SHIPS AND SHIPBUILDING 

Damage to Lightship No. 41, Boston.—Vineyard 

Sound lightship No. 41 was damaged to the extent 

of several hundred dollars recently by being run 

into by the barge Malvern, which the tug Triton 

was towing froxi New York to Boston. 

Steamer Bristol Awarded, Brooklyn, N. Y.— 

The contract for repairs to the United American 

Line’s steamship Bristol has been awarded to the 

Crane Dry Dock & Repair Company, at a price of 

$16,900 ane# fifteen days’ time. 

Oil Heating System for Three Ships, New York. 

—The contract for the installation of a fuel oil 

heating system on the United American Line ships 

Panaman, Floridian and Ohioian has been awarded 

the National Dry Dock,& Repair Company on a bid 

of $12,750. The National Dry Dock & Repair Com- 

pany was als» awarded a contract for repairs to 

the steamer Norfelk, of the same line. It is un- 

derstood that the work will cost close to $12,000. 

Ferry Repair Contract, Brooklyn, N, Y.—James 

Shewan & Son, Inc., has been awarded a contract 

for dry docking and overhauling nine municipal 

ferryboats of the City of New York. The com- 

pany was low bidder for the job with a price of 

$14,935. 

To Equip Sub Chaser as Yacht, Vancouver, B, C. 

—It is reported that A. M. Dollar of the Dollar 

Steamship Company, having brought the hull of a 

sub chaser up to Vancouver, B. C., from Bremer- 

ton, will soon let a contract to a local shipyard 

for the conversion and equipping of the hull into a 

first class yacht. 

Inquiry for Barges, Cuba,—A report is current in 

Marine circles that H. Pita, Esq., of Caibarien, 

Cuba, is considering the placing of an order for 

two oil barges having a capacity of about 100,000 

gallons each, and a wooden schooner. 

Pontoons and Barges, St. Helens, Oregon.—-It is 

reported that the St. Helens Shipbuilding Com- 

pany was awarded a contract to build sixty wood 

pontoons for the engineer department of the Army. 

The company also has contracts for several large 

barges. 

To Repair Schooner, Seattle, Wash.—Amundsen’s 

exploring schooner Maud has arrived at Seattle for 

repairs as well as a complete overhauling and out- 

fitting prior to starting on its next Arctic explora- 

tion trip in the spring. This vessel was recently 

rescued from the Arctic by the United States rev- 

enue cutter Bear after having been virtually strip- 

ped of her propeller blades. 

To Build Barges.—It is reported that Henry Ford 

is considering the operation of a fleet of self-pro- 

pelled freight barges between Detroit and the At- 

lantic seaboard by way of the Erie Canal. Con- 

struction of these barges will soon be commenced 

and they will be so designed as to handle the entire 

seaboard freight of the Ford Company. 

Will Recondition Steamer, Montreal, Can.—It is 

reported that the passenger steamer Narragansett, 

owned by the Canada Steamship Lines, Inc., will 

soon be extensively reconditioned for service on the 

St. Lawrence river. The vessel is a sister ship of 

the DeWitt Clinton, recently remodelled for the 

Hudson River Day Line. 

To Build Ferryboats, San Francisco, Cal.—The 

Union Plant of the Bethlehem Shipbuilding Cor- 

poration has been awarded the contract for the con- 

struction of three ferryboats for the Six Minute 

Ferry Company, to cost $1,000,000. These vessels 

when completed will ply between San Francisco 

and Oakland. 

Steamer Frednes Awarded, Brooklyn, N, Y.—At 
a price of $15,814 the Ramberg Dry Dock Com- 
pany has been awarded the steamship Frednes from 

Porsgrund, Norway. The vessel is to be recondi- 

tioned and brought up to Lloyd’s Classification, the 

work being handled by the firm of Macfarlane, Gar- 

mey & Company, 32 Broadway, New York. 

Shipyard for Sale, New Orleans, La,—It is re- 
ported that the plant of the Dollut & Williams 

Shipbuilding Company is being offered for sale. 

This yard was established in 1918 for building steel 

vessels and has four launching ways. 

To Enlarge Plant, New Orleans, La.—It is re- 
ported that the Jahncke Ship Repair Company is 

negotiating for the purchase of the river front 

property occupied by the Jackson Barracks for pro- 

posed extensions to its plant. 

New Shipbuilding Plant, Brooklyn, N. Y.—The 

Wheeler Company, care of the Graham Beach Realty 

Company, is reported as having acquired seventeen 

lots on Coney Island Creek, Flatbush, on which they 

propose to establish a new shipbuilding plant, 

specializing in the construction and repair of small 
vessels, 

Plant Extensions, Algonac, Mich,—Although the 

Algonac Boat & Machine Company only recently 

completed an addition to its plant, greater capacity 

is again required and the company proposes exten- 

sions to the plant on the property adjoining it, 

and which was acquired for that purpose. 

Will Recondition Schooner, New York.—The In- 

ternational Petroleum Company of New York has 

purchased the auxiliary schooner Irages at Tampa, 

Florida, and will renovate and equip her for special 

work in Mexico. Whittelsey & Whittelsey, con- 

sulting engineers and naval architects, 17 Battery 

Place, are the engineers in charge. 

Launchings, Sparrows Point, Md.—The Nutmeg 

State, the last of twenty-three passenger liners be- 

ing built for the Shipping Board, was launched 

from the ways of the Bethlehem Shipbuilding Cor- 

poration at Sparrows Point, Md., on September 17, 

while the West Chopeka, a 12,000-ton freighter, 

will go down the ways of the Los Angeles Ship- 

building & Dry Dock Company, thus marking the 

launching of the last merchant ship for the Gov- 

ernment. 

To Be Oil Burner, Alameda, Cal.—The steam 

freighter Pacifico will be converted into an oil 

burner at the yards of Barnes & Tibbetts, this com- 

pany having been the lowest bidder for the work. 

The barkentine Olympic, owned by Thomas Crow- 

ley, is also at the yards of Barnes & Tibbetts for 

docking and overhauling, as well as the steam 

schooner Alliance, recently purchased at a United 

States Marshal sale for about $2,300, which is be- 

ing recalled and thoroughly overhauled. 

Deck Machinery, Elizabeth, N, J.—The Moore 

Plant of the Bethlehem Shipbuilding Corporation 

will construct the deck machinery for a 2,650-ton 

oil tanker, contract for which has been awarded 

to the Bethlehem Shipbuilding Corporation, Ltd. 

This machinery will consist of a 7 by 7 inch 
Bethlehem spring quadrant type steering gear with 

horizontal engines and 8% inch by 8 inch Bethle- 

hem spur gear windlass suitable for taking 1% 

inch anchor chain and a 6% by 8 inch Bethlehem 

steam self-contained gypsey. 

Contract Awards, Hoboken, N. J.—The W. & A. 

Fletcher Company has been awarded the contract 

for engine repairs and for the general overhaul 

of the structure, equipment and tanks of the steam- 

ship William Ison, of the American Italian Com- 

mercial Corporation. It is expected this work will 

cost close to $19,000. The same company has been 

awarded the United Fruit Company ship Carrillo, 

for overhauling of sea valves, bottom repairs and 

painting, and the steamer Mystic of the United 

American Lines, for survey, bottom damage and 

trip repairs. 

To Recondition Steamer, Port Arthur, Ont.—The 

Port Arthur Shipbuilding Company is reported to 

have a contract for overhauling and repairing the 

steel steamship Francis Widlar which was recent- 

ly refloated by the Reid Wrecking Company, Sar- 

791 

nia, from Pancake Shoals, Lake Superier, 

she was stranded in the fall of 1920. 

with a length of 416 feet, breadth 50 feet and 

depth 28 feet, is of 4,682 gross tons. It is esti- 

mated that the work of reconditioning this steamer 

will occupy about three months’ time, and will be 

under the supervision of John Smith, naval archi- 

tect, Cleveland, Ohio, on behalf of the Mathews 

Steamship Company, Toronto. 

Passenger Liner Wanted, Seattle, Wash.—The 

Admiral Line, L. C. Smith Building, is reported to 

be in the market for a passenger liner to replace 

the steamer Governor which sank in Puget Sound 

several months ago. According to A. F. Haines, 

vice president of the cempany, no vessel has been 

obtained as yet, but if a suitable vessel for the 

coastwise trade could be secured, it would be added 

to this service. Some time ago plans were drawn 

for two fast liners for this company, construction 

of which was to commence as soon as shipbuilding 

costs dropped, but no further action has been taken 

in this direction. 

Pump Installation.—The M. T. Davidson Com- 

pany, 154 Nassau Street, New York City, manu- 

facturers of steam pumps, have been awarded the 

contracts for the installation of pumps on the Phil- 

adelphia fireboat Rudolph Blankenburg, being built 

by the John W. Sullivan Company, and also for 

the second Philadelphia fireboat, not yet named, 

being built by the Merchant Shipbuilding Corpor- 

ation, Chester, Pa. 

where 

The vessel, 

The equipment to be installed includes a vertical 

twin beam air pump, 14 inches by 24 inches by 

24 inches by 15 inches; two vertical simplex pboil- 

er feed pumps; one horizontal simplex fire and bilge 

pump, and one horizontal simplex sanitary pump. 

For the New York fireboat John Purroy Mitchell, a 

vertical beam twin cylinder air pump and two ver- 

tical duplex boiler feed pumps are being supplied 

by the same company. 

Activity at South Jacksonville, Fla.—The yard 

of the Gibbs Gas Engine Company, South Jackson- 

ville, Fla., is showing increased activity with sixty 

percent of its normal working force re-employed 

and more being added. The company is building a 

sloop yacht for a prominent local business man. The 

vessel is to be one of the finest cruisers turned 

out in some time. The company is also doing a 

great deal of repair work and at present has in 

dry dock the motor houseboat North State which 
is being overhauled to be followed by the tug 

Pilot Boy for drydocking and general repairs to 

the hull, scraping and painting. As the southern 

yachting season is soon to open the company ex- 

pects a number of steam and gas yachts from the 

north for overhauling, thus providing steady work 

for their full normal force. The company also 

expects to expand in the construction of small 

pleasure sail boats. 

New Steamers Contemplated, Baltimore, Md.— 

That the construction of new steamers is contem- 

plated by the Merchants and Miners Transporta- 

tion Company, is one of the newest developments 

indicating improvement in the shipbuilding indus- 

try, according to official information obtained by 

Marine Engineering and Shipping Age. Advices re- 

ceived from A. D. Stebbins, president and general 

manager of the transportation company, state that 

the line will ‘‘undoubtedly have to build some 

steamers in the near future,’’ although no definite 

plan has been determined upon as yet. 

Robins Yard Gets ‘‘American Legion,’’ Brook- 
lyn, N, Y.—The Robins Dry Dock & Repair Com- 

pany was awarded the contract for repairs to the 

United States Shipping Board steamer American 

Legion, bids for which were opened at 45 Broad- 

way, New York, on Thursday, September 8. The 

tenders submitted were as follows: Robbins Dry 

Dock & Repair Company, $14,980; Standard Ship- 

building Corporation, $17,368; New York Harbor 

Dry Dock Company, $24,103; Morse Dry Dock & Re- 

pair Company, $25,500; W. & A. Fletcher Com- 

pany, $30,080. 



CONSTRUCTION FOR NAVY 
Vessels under construction for United States Navy and 

their degree of completion as reported August 31, .1921, by 
the Bureau of Construction and Repair, Washington, D. C., 
are as follows: 

Per Cent. of 
Completion 

Type Number and Name Contractor Sept. 1, 1921 

: 
Total 

BATTLESHIPS (BB) 

44 California ...... Mare Island Navy Yard Comm. 

45 Colorado ....... New York S. B, Corpn. 78.4 

47 Washington .. New York S, B. Corpn. 69.3 

48 West Virginia ... Newport News 8. B. & D. D. Co. 61. 

49 South Dakota New York Navy Yard Bool 

50 Indiana .......New York Navy Yard 31.2 

51 Montana ....... Mare Island Navy Yard 27.3 

52 North Carolina ..Norfolk Navy Yard 36.5 

583 0B, cosocoo0d0) Yewport News S. B. & D. D. Co: 29° 

54 Massachusetts “Beth. S. B. Corpn. (Fore River) 10.4 

BATTLE CRUISERS. (CC) 

] 
‘or! re iver O94 9 

1 Lexington ...... Beth. S. B. Corpn. (Fore River) 24.2 

2 Constellation ..Newport News S. B. & D. D. Co. us) 3 

8 Saratoga .....- New York S. B. Corpn. 27.4 

QM ocaac00 . Newport News S. B. & D. D. Co. 2.5 

5 Constitution ....Philadelphia Navy Yard 10.7 

6 United States ...Philadelphia Navy Yard 10.4 

SCOUT CRUISERS (LIGHT CRUISERS CL) 

‘ & Jor 94.6 
4 Omaha ......-. Todd D. D. & Const. Corpn. : 

5 Milwaukee .....- Todd D. D. & Const. Corpn. oe 

6 Cincinnati ...... Todd D. D. & Const. Corpn. 87.1 

7 Raleigh... ele Beth. S. B. Corpn. (Fore River) 63.7 

§3 WAAR, gooodon . Beth. S. B. Corpn. (Fore River) 66.3 

9 Richmond ...... Wm. Cramp & Sons Co. 7 

10 Concord ........ Wm. Cramp & Sons Co. 66. 

iil MWHAINON socoacoo Wm. Cramp « Sons Co. ae 

12 Marblehead ..... Wm. Cramp & Sons Co. 46. 

138 Memphis ....... Wm. Cramp & Sons Co. 40. 

AUXILIARIES 

‘uel Ship No. 18, Pecos i 

eee ile AOG) Se OOD Boston Navy Yard Comm. 

air Ship No. 1, Medusa ‘ 

RevARI) sdovoal ous Puget Sound Navy Yard 68. 

s ander No. 3, Dob- : : 

a T(AD3) 5 Philadelphia Navy Yard 66.3 

st. Tender No. 3, Whit- P ; 

pe TADS) gGuaaeo000 Boston Navy Yard 32.8 

“Tender No. 3, Hol- y ; i 

San (AS3) Peak tekererals Puget Sound Navy Yard 21.5 

ireré Tender, Wright 

A NaL) 3 a OU CEDOIO Tietjen & Lang 90. 

PATROI, VESSELS 

oe No, 22, ‘Tulsa : i 

SED Pin care eae Charleston Navy Yard 70.6 

Authorized but not under construction or contract. 

(1) Transport No. 2. 

DESTROYERS 

re Is Navy Y 99.2 
38 Wasmuth ......Mare Island Navy Yord 

335 Tater _.....Mare Island Navy Yard 97.3 

840 Perry -..---- .Mare Island Navy Yard 71.6 

341 Decatur .-...- Mare Island Navy Yard 65.4 

Destroyers authorized but not under construction or contract. 

: (12) Nos. 348 to 359 inclusive. 

SUBMARINES 

RB GEN) Gacooeco Portsmouth, N. H., Navy Yard 93.6 

Ae Sei : eee pone Portsmouth, N. H., Navy Yard 91.1 

Til” GHIA coacoscc Portsmouth, N. H., Navy Yard 89.3 

118 §-13 Sb b00000 Portsmouth, N. H., Navy Yard 86.6 

123 S-18 .----:-:: Electric Boat Co. (Quincy) 97. 

124 $-19 so0p0000 Electric Boat Co. (Quincy) 96.5 

10) HED soocdooc Electric Boat Co. (Quincy) 98.5 

“IGX3. KEPHL. co00000c Electric Boat Co. (Quincy) 94.9 

497 GM sooooose Electric Boat Co, (Quincy) 95.8 

198 REDE Nero dere Blectric Boat Co. (Quincy) 94. 

129 RACY EE Lng Electric Boat Co. (Quincy) 93. 

130 §-25 ogodnLO Electric Boat Co. (Quincy) Behe! 

131 S-26 ...----» lectric Boat Co. (Quincy) 92.4 

132 S-27 ...----- Electric Boat Co. (Quincy) 91. 

133 FEO) GaunG506 Electric Boat Co. (Quincy) 91.6 

134 SO) Gouaoco Electric Boat Co. (Quincy) 90.5 

1B SERIL- Go000 .. Electric Boat Co. (San Fran.) 97.5 

IB EBA cdcoace _ Electric Boat Co. (San Fran.) 95.9 

138 6-33 Aedes cy Electric Boat Co, (San Fran.) 99.2 

IX) KEYS gooocced Electric Boat Co. (San Fran.) 95.2 

fic) SEIS. Gaocooes Electric Boat Co. (San Fran. ) 92.5 

Wal SERB Soocac0d Electric Boat Co. (San Fran.) 89.2 

AD EI. sacocccc Electric Boat Co. (San Fran.) 86.6 

WG EBB goooccce Hlectrie Boat Co. (San Fran.) 80. 
144 SEEKS) Sian 00 ada Electric Boat Co. (San Fran.) 75.1 

Ws SEL Gaccoocd Electric Boat Co. (San Fran.) 74.6 

MG EGE Soocoace Electric Boat Co. (San Fran.) 77.8 

NEE) EEO -Sacdon00 Electric Boat Co. (Quincy) 72.6 

Thy: BEC sooooaKd Electric Boat Co. (Quincy) 73.1 

ith GEN Gosooeco Blectrie Boat Co. (Quincy) T11 

Tat. $2) Gooo0a0[ Electric Boat Co. (Quincy) 71.8 

US HR oadococc Blectrie Boat Co. (Quincy) 70.3 
153 EO Sacc00 . Electric Boat Co. (Quincy) 69.7 

TES) EHD oocogove Lake T. B. Co. (Bridgeport) 96.2 

1A) KER) Goseccde Lake T. B. Co. (Bridgeport) 92.2 

iil SEED oocaccce Lake T. B. Co. (Bridgeport) 89.4 

162) S-5 eereyeies eer Lake T. B. Co. (Bridgeport) 84.6 

FLEET SUBMARINES 

60 T-2 (SF 2)... Electric Boat Co. (Quincy) 99.3 

163 V-1 (~~ 4)...Portsmouth, N. H., Navy Yard Bhi 

164 V-2 (SF 5)... Portsmouth, N. H., Navy Yard 3.7 

165 V-3 (SF 6)... Portsmouth, N. H., Navy Yard BY 

Mote: Submarines authorized but not under construction or 
contract. 

Wleet submarines (6) Nos. 166 to 171. 
Neff submarine (1) No. 108. 

MARINE ENGINEERING 
AND SHIPPING AGE 

To Recondition Steamer, New York,.—Tenders for 

reconditioning the steamship Olympe, the specifi- 

eations covering two separate items, one for the 

installation of a new ’tween deck and another for 

watertight bulkheads and general overhauling, were 

opened on August 24, at the office of Cozins & 

Petrie, marine engineers, 42 Broadway, New York. 

The figures submitted have been forwarded to the 

owners in France and a decision on the awarding 

of the contract is expected in the near future. 

The prices submitted are as follows: 

Shipping Corporation (A) $62,955—35 days, (B) 

$57,874—33 days; Todd Shipyards Corporation (A) 

$71,280—30 days, (B) $67,100—30 days; Jas. She- 

wan & Son (A) $74,545—30 days, (B) $66,630—30 

days; Morse Dry Dock & Repair Co. (A) $80,000— 

35 days, (B) $66,000—35 days; 

(A) $86,206—36 days, (B) 

tional Dry Dock Co. (A) 

$99,441—55 days. 

Subchasers to be Converted into Yachts, Seattle, 

Wash.—H. K. Schell, naval architect, of Seattle, 
has prepared designs for the conversion of two 

submarine chasers into high speed pleasure yachts. 

One of the vessels, purchased from the Navy by 

G. H. Withy, of Vancouver, B. C., is undergoing 

alterations at the old Meacham & Babcock yard, 

Seattle, and the other bought by Los Angeles in- 

terests, at the plant of the Blanchard Boat Com- 

pany, Lake Union, Wash. The original cost of 

the craft in each instance is estimated at close to 

$122,000, and their conversion will involve the ex- 

penditure of about $40,000 each. Alterations and 

repairs to the engines of both vessels are being 

undertaken by McKechnie & Hamilton, ex- 

perts on yachting engines and motors, 

Ira Bushey & Son 

$79,426—36 days; Na- 
$109,000—55 days, (B) 

Messrs. 

New Pleasure Yacht, San Francisco, Cal.—A new 

pleasure yacht to have Diesel electric drive is be- 

ing constructed for G. Allan Hancock, millionaire 

oil magnate, of Los Angeles. The vessel is 182 feet 

long, 20 feet wide and 7 foot draft, with a straight 

stem and cruiser stern. She is to be finished 

throughout with hardwood and is to be a floating 

palace when completed, according to plans of the 

builder. The machinery installation consists of two 

six-cylinder Winton Diesel engines, each directly 

connected to a 90-kilowatt 125 volt direct current 

generator turning at 450 revolutions per minute. 

The main driving motor is a 215 shaft horsepower 

250 volt double armature model, turning the pro- 

peller shaft at 275 revolutions per minute, and is 

expected to develop a speed of about nine or ten 

knots. The vessel will be heated and lighted by 

electricity, and all cooking is to be done by means 

of eleetricity as well. 

Fletcher Company Contracts, 

Contracts for dry docking and general overhauling 

and renewal of plates in the steamship Ed. V. 

Harkness, of the Standard Oil Company of New Jer- 

Hoboken, N. J.— 

sey, and dry docking and general overhauling of 

the steamship Winamac, of the Standard Oil Com- 

pany of New York, have been awarded to the W. 

& <A. Fletcher Company. The total amount in- 

volved will be close to $10,000. The same company 

also has the steamship Acropolis, operated by 

Stephen D. Stephenitis, 24 State street, New York, 

for voyage repairs. The Shipping Board steamer 

Osakis was awarded to the Fletcher Company for 

the installation of a new tail shaft, dry docking, 

and considerable engine and bottom work at a price 

of approximately $3,000. 

To Convert Bermuda Liner, Quincy, Mass.—The 

Bethlehem Shipbuilding Corporation, Fore River 

Yard, with a price of $44,000, was the low bidder 

for the steamship Fort St. George, of the Furness- 

Bermuda Line, to be converted from coal to oil 

burning, the bids for which were opened recently. 

Other bidders were: New York Harbor Dry Dock 

Company, $53,417; Standard Shipbuilding Corpora- 

tion, $55,483; Robins Dry Dock & Repair Com- 

pany, $68,823; Newport News Shipbuilding Com- 

pany, $70,800; James Shewan & Sons, $77,500; 

Morse Dry Dock & Repair Company, $80,275; W. 

&, A. Fletcher Company, $105,000. 

-Three Ships Needed, Seattle, Wash.—The possi- 

bility of three vessels for lines operating on the 

west coast is seen in the announcement from Seat- 

tle that plans are being considered by the Poulsbo 

Transportation Company for the purehase or con- 

struction of a steamer to replace the steamship 

Athlon, which went ashore near Point Ludlow, 

Puget Sound, recently; from the same place. the 

Alaska Steamship Company is reported as investi- 

gating the field with a view of acquiring another 

vessel to replace the wrecked steamship Alaska, 

which went aground off the Oregon coast, and from 

the Gray’s Harbor Dredging Company, of Aberdeen, 

Wash., that it will salvage the wrecked steamer 

Standard > 
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Canadian Explorer, operated by the Canadian Goy- 

ernment and yalued at $500,000, which is lying off 

the Washington coast broken in two from having 

gone on the rocks. 

PORT IMPROVEMENTS 

Ship Canal, Chile.—The Government of Chile has 

under consideration the construction of a ship canal 

from Taleahuano to Concepcion. 

Wharves, Mobile, Ala,—The City 

receiving bids on repairs to the 

Wharves at the foot of Dauphin 

the expenditure of about $10,000. 

Seawall, Barnegat, N, J.—The State Department 

of Commerce and Navigation, Trenton, N. J., plans 

to build a conerete seawall at Barnegat to cost 

about $25,000. For further information address R. 

F. Engle, Beach Haven, who is a member of the 

board. 

Commission is 

bulkheads and 

street, involving 

Dredging, Filling, Etc., Sarasota, Fla,—A. B. 

Edwards, mayor, has let a contract to the Burns 

Dredging Company, to fill, dredge and bulkhead the 

harbor at Hog Creek. 

Canal, Canada.—The Department of Railways and 

Canals, Parliament Building, Ottawa, Canada, lias 

let a contract for building sections 1 and 2 of the 

Welland Ship Canal to J. P. Porter & Company, 

Pickford & Black’s Wharf, Halifax, N. S. This 

work involyes the expenditure of about $8,000,000. 

Warehouse, Galveston, Tex.—The Galveston 

Wharf Company has awarded a contract to M. C. 

3owden for the construction of additional cotton 

Warehouse facilities to provide space for 90,000 

bales. : 

Canal, Lake Charles, La,—The Calcasieu Parish 

Police Jury will construct a deep water canal to 

connect Lake Charles with the Sabine River and 

the Gulf of Mexico. A bond issue in the amount of 

$2,750,000 to cover the cost.of this project will be 

voted upon November &. 

Dredging, Barnegat, N. J,—Victor Gelineau, Di- 
rector, Board of Commerce and Navigation, State 

House, Trenton, N. J., will receive sealed proposals 

until 12 o’clock noon (daylight saving time) Tues- 

day, October 4, for dredging a section of the pro- 

posed inland waterway connecting Barnegat Bay 

with the Manasquan River, for which the sum of 

$50,000 is available. Further information may be 

obtained upon application. 

Dock Equipment, Oakland, Cal.—Tlreight handling 

equipment, including loading and unloading ma- 

chinery, hoisting equipment, etc., will be installed 

on the new dock to be constructed by the Board 

of City Commissioners, which is estimated to cost 

$100,000. Albert E. Carter, city commissioner, is 

in charge. 

Dredging, Improving Pier, Jacksonville, Fla.—It 

is announced by the city commission that John Emil 

has been awarded the contract for dredging the 

slips at the Jacksonville terminal to 30 feet depth. 

Pier No. 2 is being improved and permanently pre- 

vented from settling by the driving of a number 

of piles to a depth of 45 feet upon the tops of 

which a retaining platform has been built. 

Docks, Wharves, Ete,, Norfolk, Va.—Charles E. 
Ashburner, manager, contemplates a bond issue for 

the development of the waterfront property, in- 

cluding the erection of a grain elevator of 1,000,- 

000 bushels capacity, as well as docks, wharves and 

warehouses. This project is estimated to cost be- 

tween $3,000,000 and $4,000,000. 

New York.—Contract No. 

Hulburt, of the Depart- 

ment of Docks, Pier A, foot of Battery Place, 

North River, New York, has let a contract for 

building the pier and platforms on the outshore 

portion of Brooklyn Bridge improvement, Borough 

of Manhattan, to G. B, Spearin, Inc., 90 West 

street, New York, at a price of $322,236. 

Canal, Etc,, Columbia, S, C.—The Columbia Rail- 

way & Navigation Company, Columbia, 8. C., has 

plans for the construction of a new hydroelectric 

generating plant on a canal to be constructed con- 

necting the Santee and Cooper Rivers, with an 

initial capacity of about 30,000 horsepower. The 

entire project is estimated to involve the expend- 

iture of about $5,000,000. G. A, Guignard is presi- 

dent of the company. 

Extensive Harbor Improvements, San Diego, Cal, 
—According to a recent announcement harbor im- 

provements calling for the expenditure of several 

hundred thousand dollars are to be made jointly by 

the Santa Fe Railway Company and the Spreckels 

Pier and Platform, 

1694.—Commissioner M. 
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Brothers Commercial Company. The greater part 

of the money will be applied to the reconstruction 

of the east and west Santa Fe wharves and in other 

improvements to the railway company’s deep-water 

terminal. 

To Start Work on Pier, Hoquiam, Wash.—The 

Grays Harbor Port Commission received bids Sep- 

tember 18 for all pile driving and timber construc- 

tion on the first unit of pier No. 1 at Cow Point. 

The work includes the furnishing of all material 

and labor in the construction of 167,000 square feet 

of pile and timber wharf, or approximately 195,000 
linear feet of piles, 2,905 pieces; 1,974,000 f. b. m. 

lumber and £4,000 pounds of iron. 

To Buy Harbor Site, Norfolk, Va.—Three possible 

sites for the location of a small boat harbor were 

offered to the Port Commission. These parcels of 

land are the Norfolk Warehouse Corporation’s 

property, on Front street, Atlantic City, the Old 

Dominion ‘Terminal property which belongs to the 

Homes Corporation, lying between the Norfolk and 

Western piers and Tarrant’s Creek, and the prop- 

erty at Tarrant’s Creek belonging to Robert D. 

Davis and others. All three properties will be ap- 

praised by a board of appraisers, to be appointed 

within a few days, and their results reported to 

the Port Commission at a later meeting. 

New. Pier Probable, Hoboken, N, J,—The con- 

struction of a new large Concrete pier, fitted with 

modern equipment, to replace the waterfront prop- 

erty at the U. S. Army base, destroyed by fire on 

August 25 and 26, was considered very probable in 

Marine circles today. As a result of the fire, Pier 

5 was totally destroyed; pier 6 was estimated, as 

a 25 percent loss; and two buildings were totally 

burned. No authentic figures on the extent of the 

damage could be obtained, although it was stated 

a board of officers is conducting an investigation. 

“According to information obtained by Marine En- 

gineering and Shipping Age, the Government has 

for some time past considered the advisability of 

erecting a new concrete pier at this point, and it 

is believed the burning of the old piers will facili- 

tate the carrying out of previous plans. 

$10,000,000 Port for Newark, N, J.—It is an- 

nounced that the city of Newark will spend $10,- 

000,000 on a port terminal which is intended to 

convert the west shore of Newark Bay into an 

ocean port capable of docking the largest cargo 

and passenger steamers. The port’s chief asset is 

its facilities for transferring freight direct from 

railroad to water carrier. The city has already 

spent $4,400,000 on the bay front development, in- 

eluding current contracts, and there is an addi- 

tional appropriation of some $400,000 available now 

for a portion of the new work contemplated. It 

is the policy of the city government to expend in 

the neighborhood of some $5,000,000 more eventually 

on piers, warehouses, a city-owned railroad, Classi- 

fication yard, more highways leading through the 

mass of industrial sites in the port area and other 

improvements. 

May Spend Millions in New York Harbor,—The 
Edge-Ansorge Bill for harbor development was 

signed on August 23, by President Harding, thus 

assuring cooperative effort between the Federal 

Government and the States of New York and New 

Jersey to insure the proper development of New 

York harbor as proposed by the Joint Commission 

of New York and New Jersey in the treaty entered 

into by the two States on April 30, 1921, for the 

purpose of relieving congestion in the harbor. 

Tentative plans contemplate the construction of an 

automatic electric system with joint terminal sta- 

tions for the expeditious distribution of food-stuffs 

and other merchandise. Other improvements _ pro- 

posed include the establishment of free ports, con- 

Struction of wider piers and more warehouse facili- 

‘ties at the congested points, the dredging of chan- 

nels to every part of the port’s waterfront, the de- 

velopment of a belt line railroad system around 

the port, erection of grain elevators, construction 

of additional terminals for the New York Barge 

Canal and the construction of highway access to 

every part of the port’s waterfront. The fulfilment 

of these plans will relieve congestion and expedite 

and cheapen the distribution of foodstuffs and ma- 

terials in and through the entire port district and 

to points throughout the country. 

GOVERNMENT WORK 

Operating Building, Port Arthur, Tex.—Specifica- 
tions 4511. The Bureau of Yards and Docks, Navy 

Department, Washington, D. ©., plans to construct 

fm operating building at Port Arthur. 

MARINE ENGINEERING 
AND SHIPPING AGE 

Boiler Plant Improvements, Annapolis, Md,— 

Specification 4500. The Bureau of Yards and 

Docks, Navy Department, Washington, D. C., will 

soon receive bids for boiler plant improvements at 

the Nayal hospital. 

Heating System, Etc., Norfolk, Va.—Specification 

4512. The Bureau of Yards and Docks, Navy De- 

partment, Washington, D. C., plans to alter and 

build an addition to the underground heating and 

drainage systems for tbe electrical distributing 

system at Norfolk. 

Refrigerator Equipment, Newport, R. I.—Specifi- 

cation 4499. The Bureau of Yards and Docks, 

Navy Department, Washington, D. C., will receive 

bids for the installation of refrigerating equipment. 

Boiler Plant Equipment, San Diego, Cal.—Speci- 

fication 4494. The Bureausof Yards and Docks, 

Navy Department, Washington, D. C€,, will soon 

receive bids for boiler plant equipment to be in- 

stalled at San Diego, 

Dredging, New Haven, Conn.—The United States 

Engineer, Providence, R. I., has let a contract for 

dredging in New Haven Harbor, to the J. S. Pack- 

ard Dredging Company, 104 Turks Head Building, 

Providence. This work involves the expenditure of 

about $40,000, ; 

Dredging, New Jersey.—The -United -States Engi- 

neer, 2nd District, Room 616, Army Building, New 

York City, has let: contracts for dredging in the 

Shrewsbury River and Keyport Harbor, N, J., to 

J. P. Randerson, 51 State, street, Albany, N. Y., 

and the Taylor Dredging Company, Communipajw 

ayenue, Jersey City, N. J., the contracts amounting 

to $14,900 and $11,2 respectively. 

NEW INCORPORATIONS 

The Montreal Boatbuilders, Ltd., Lachine, Quebec, 

Can., has been incorporated under the Dominion 

Companies Act with a capital of $100,000 to build, 

deal in and operate ships of every description, 

wharves, piers, docks, Warehouses, etc. Wo Sb 

Johnson, A. R. Hall, E. M. Pierce, J. Edward and 

R. R. Larabee, Montreal, are the incorporators. 

The North Shipping Company, Ltd., and the South 

Shipping Company, Ltd., with offices at Quebec, 

Que., Can., have been incorporated under the Do- 

minion Companies Act with a capital of $500,000 

each, to carry on a passenger, mail and freight 

transportation business, as well as towing and 

wrecking, ete., in any navigable water in and 

bordering on the Dominion, and to and from any 

foreign port. These companies are said to be sub- 

sidiaries of the Clark Steamship Company. A. C. 

and H. P. Hill, C. H. MacLaren, S. A. V. Martin, 

and L. Mattman, Ottawa, are the incorporators. 

The H. W. Sweet Shipyard & Machine Works, 

Ine., Greenport, N. Y., was recently incorporated 

with a capital of $75,000 by H. W. Sweet, F. B. 

Corey and C. W, Thorn, to operate a shipbuilding 

plant and general machine construction and repair 

works. 

FOREIGN ACTIVITIES 

Ships for German Line.—It is reported that 

Messrs. Blohm & Voss, Hamburg, Germany, . have 

been awarded a contract by the Hamburg-American 

Line to build three passenger steamers, each of 

22,000 tons, and eight Diesel-engined vessels of 

6,000 tons. 

New Shipping Company Formed in Germany,— 

The Nordland Handels u. Schiffahrt, A. G., Ham- 

burg, has been established with a capital of 100,- 

000 marks to engage in shipping and allied busi- 

ness, particularly with Scandinavian countries. 

Herr Bergh, of Sweden, is director of the new 

concern. 

To Convert Yacht, Germany,—The steam yacht 

Lensahm, formerly owned by the Archduke yon 

Oldenburg, was recently sold to the firm of Wil- 

helm Bérstler & Company, Hamburg. The vessel 

will be converted for commercial service, and has 

been sent to the Frankesche Werft at Reiherstieg. 

Danish Shipping.—According to reports from 

Copenhagen, there has been a decided improvement 

in Danish shipping since the settlement of the coal 

strike in England. During the last six weeks 8,000 

tons of shipping that had been laid up have again 

come into operation, out of a total of 283,000 tons, 

or 107 ships. 
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New Ship Service by Norwegian Firm.—The 

North and South Atlantic Line of Bergen will 

shortly open a new service between New Orleans 

and the principal ports of Mexico in competition 

with American ships. Vessels of 2,400 tons will be 

placed on this route. 

To Improve Port, Russia.—It is reported that the 

port of Reval is being extensively enlarged and 

that all modern improvements will be introduced in 

order to facilitate trade with Russia. 

New Dry Dock, Holland.—The Amsterdam Dry 

Dock Company is said to haye placed an order re- 

cently with the Netherlands Shipbuilding Company 

of Amsterdam for its fifth floating dry dock which 

Will be the largest in the Amsterdam harbor. It 

will be capable of lifting 25,000 tons; will be 659 

feet in length, electrically. lighted and driven, and 

provided with compressed air apparatus. 

London to Have Ship Repair Yard,—When the 

firm of Harland & Wolff takes over, in addition 

to its present yards at Belfast, Govan and Green- 

ock, by the authority of the port of London, all 

the port maintenance work and a large proportion 

of the engineering and repairing staffs, numbering 

1,000, thus extending the Thames side of its works, 

London will have ample facilities for repairing the 

largest transatlantic liners which previously were 

not able to berth at this port. The company plans 

to provide extensive workshops, both afloat and 

ashore, to cost more than a quarter of a million 

dollars, as a sequel to the inauguration last July 

of a new drydock capable of accommodating most 

of the biggest liners. 

Mauretania to Be Oil Burner, Wallsend.—It is 

announced that Swan, Hunter & Wigham Richard- 

son, Ltd., Wallsend on Tyne, builders of the Maure- 

tania, has receiyed a contract from the Cunard Line 

to conyert this vessel into an oil burner, at the 

same time making repairs necessitated by the re- 

cent fire on board the vessel. The job is estimated 

to take about six or seven months. This will make 

a total of six vessels using oil fuel in the combined 

fleet of the Cunard-Anchor Lines. All of the new 

fleet of eighteen yessels ordered since November, 

1918, will also be oil fueled. 

British Resume Shipbuilding Work—It is an- 

nounced that on September 25 the Government dock- 

yards resumed building activities on full time. The 

Cunard Company has also ordered resumption of 

work on three of the five vessels being built for the 

company on the Tyne, two of which ships have al- 

ready been launched. The Cunard Line is building 

ten vessels for the transatlantic trade. 

Activity at Palmer Yards, England.—During the 

last nine weeks there were five launched 

from the several yards of the Palmer Shipbuilding 

Company at Jarrow, Amble and Hebburn, the most 

recent launching being that of the 10,000-ton pas- 

senger and freight steamer Meriones for the Ocean 

Steamship Company of Liverpool, from the yard at 

Hebburn, A 500-ton steel tank barge for the 

Buenos. Aires station of the Anglo-American Petro- 

leum Company was launched from the ways of the 

Amble yard. The company is said to have a good 

deal of work on hand and is making steady prog- 

ress toward the completion of a variety of vessels. 

vessels 

River Boat Building for Roumania.—According to 

recent reports, there seems to be an opportunity in 

Roumania for the employment of many more river 

craft. Although on account of present economic 

conditions it may be difficult to sell such boats to 

Roumanian purehasers, arrangements might be 

made to extend credit on terms, or to take an in- 

terest in navigation companies to be formed for the 

purpose of supplying some of the deficiency in 

transport. 

New Steamship Service, Spain—It is announced 

that a new steamship service between Santander and 

New Orleans, calling at Havana and Vera Cruz, has 

been established, the first vessel sailing from San- 

tander in September. 

Welland Canal Contract—J. P. Porter, Halifax, 

N. 8., was awarded the contract for sections 1 and 

2 of the new Welland Canal, comprising the work 

between Lake Drie and Lake Ontario, a distance of 

seven miles, the cost of which is estimated at 

$8,000,000. Contracts for sections 3 and 4 will soon 

be awarded by the Department of Railways and 

Canals, and work on section 5 is already being done 

under contract. With the completion of this: work 

the canal, which is to consist of seven locks, will be 

able to accommodate vessels of 14 feet draft, and 

when the portion of the canal from the end of sec- 
tion 5 into Lake Brie has been deepened, vessels of 

12,000 tons will be able to pass from Port Arthur 

to Kingston, at the foot of Lake Ontario. 

. 
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The Babcock & Wilcox Company, 85 
Liberty Street, New York, manufacturers 
of water-tube boilers for land and marine 
service, has opeend a marine office in the 
Guardian Building, Cleveland, Ohio, and 

will be represented by Mr. John Coleman, 

who has been connected with the Babcock 

& Wilcox Company for over twenty years. 

The Engineer Company, 17 Battery 

Place, New York, has secured the exclu- 

sive rights for the manufacture and sale 
of the improved standard navy burner 

(Starr patent) and the air register (Pur- 

nell patent) developed by Lieutenant- 

Commander Purnell, who was recently in 

charge of the United States Navy Fuel Oil 

Testing Plant at the League Island Navy 

Yard, Philadelphia, Pa. These products 

will be marketed under the commercial 

names of “Enco” burner and “Enco” reg- 

ister. 

The Thacher Propeller & Foundry Cor- 
poration announce the engagement by them 

of Mr. F. V. Archer, formerly manager 

of Naumburg & Company, New York, 

Boston, Philadelphia, etc., who has assumed 

the duties of vice- president in charge of 

finance, cost, expenditures, etc. Mr. Archer 

is particularly well experienced in the qual- 
ifications necessary to his new duties, hav- 
ing had charge of analysis and finance for 
some of the largest American industries. 
He assumed his new duties September 1, 
with headquarters at the main office in Al- 

bany, N. Y. 

It is announced that Lykes Brothers, Inc., 
one of the largest operators of United States 
Shipping Board vessels in this country, have 
opened a steamship office in Tampa, Fla., 
as they propose to operate vessels in the 
phosphate trade from Tampa. 

The Goetze Gasket & Packing Company, 
New Brunswick, N. J., announces the open- 
ing of a branch office at Philadelphia, Pa., 
in the Drexel Building, 5th and Chestnut 
streets, under the management of the 

Sheffler-Gross Company. 

Contract for Navy Cranes 

The Navy Department has awarded a con- 
tract to The McMyler-Interstate Company 
for two 50-ton dry dock cranes, one crane 
to be erected on the dry dock at South 
Boston and one on the new dry dock at 
Puget Sound Navy Yard at Bremerton, 

State of Washington. 
The amount of the contract for the two 

cranes is about $310,000. The crane for 
South Boston is to be completed in 250 
days and the crane for Puget Sound is to 
be completed in 280 days. The cranes will 
be steam operated and will travel on rails 
having a gage of about 22 feet, with 16 
wheels on each side. The cranes are of 
the traveling, revolving type with a movable 
jib or boom. They have a capacity of 
50-gross tons at a maximum radius of 90 
feet 6 inches on the main hoist and a capac- 
ity of 15 gross tons at a maximum radius 
of 129 feet 6 inches on the auxiliary hoist. 

TRADE PUBLICATIONS 

Lighting Data—Pamphlets containing in- 
formation on reflectors for incandescent 
lamps and ship lighting have been compiled 
by A. B. Oday and A. S. Turner, Jr., of the 
lighting service department, Edison Lamp 
Works, General Electric Company, Har- 
rison, N. J. The paper on reflectors gives 
a general discussion of their use, materials, 

types, efficiencies and also contains data 
sheets of the characteristics of each type. 
The pamphlet on ship lighting states the 
requirements to be met for wiring and 
fixtures and gives illustrated examples of 
lighting in various sections of the ship. 

Metal Spraying Process.—The process for 
depositing a coating of metal on nearly all 
manner of materials known as the Schoop 
metal spraying *process is outlined in a 
pamphlet issued by the Metals Coating Com- 
pany of America, 495-497 North Third 
street, Philadelphia, Pa. The scientific de- 
velopment of this process, a description of 
the machines used and the range of applica- 
tion are fully described. 

Condensers.—A general catalogue illus- 
trating condensing equipment and auxiliaries 
has been sent out by the Wheeler Condenser 
and Engineering Company, Carteret, N. J. 
Equipment for both stationary and marine 
service are described. Special attention is 
called to a new design 26-inch vacuum sur- 

face condenser which dispenses with 
auxiliary pumps; the Wheeler steam jet air 
pump with combined inter-condenser and 
heater; the Wheeler jet condenser with ex- 

pansion joint between condenser body and 
turbine. 
New York Shipbuilding Corporation 

Record—The record of ships built by the 
New York Shipbuilding Corporation, Cam- 

den, N. J., has been published and is now 
being distributed. “Craftsmanship,  de- 

veloped through years of steadfast adherence 

to the highest standards of character, is 
reflected in the performance of the ships 
built. Their service, the diversity of ex- 
perience gained in the construction of every 

type vessel, and the firm foundation of sound 
shipbuilding methods and unequalled plant 

facilities of this great shipyard during the 
twenty-one years of its existence—passenger 
liners, tankers, colliers, superdreadnoughts, 
destroyers, general cargo vessels, river 
steamers, lightships, revenue cutters, fire 
boats—each type has contributed its share 

to the complete experience of the yard.” 
From the earliest ships built to the latest 
battleship and passenger liner constructed, 
the work of the yard as given in this book 
is a wonderful example of accomplishment 
in American Shipbuilding. 

MARINE SOCIETIES 

AMERICA 

AMERICAN SOCIETY OF NAVAL 

ENGINEERS 

Navy Department, Washington, D. C. 

President—Capt. A. J. Hepburn, U. S. N. 

Secretary-Treasurer—Commander J. SS, Evans, 
U. S. N.. Bureau of Engineering, Navy De- 
partment, Washington, (Cr 

Annual meeting and election, first Tuesday in 
October. other meetings at call of the President. 

OctoBEr, 1921 

SOCIETY OF NAVAL ARCHITECTS AND 
MARINE ENGINEERS 

29 West. 39th Street, New York. 
President—Rear Admiral W. L. Capps, C. C, 

Wo Se IN. 
Secretary and Treasurer—Daniel H. Cox. 

NATIONAL ASSOCIATION OF ENGINE 

AND BOAT MANUFACTURERS 

29 West 39th Street. New York City. 

UNITED STATES NAVAL INSTITUTE 

Naval Academy, Annapolis, Md. 
President—Rear Admiral Bradley A, Fiske, 

Wi Ss we 
Secretary Hake and Treasurer—Commander 

Hewitt, U. S. N, 

NATIONAL ASSOCIATION OF MASTERS, 
MATES AND PILOTS 

National President—John H. Pruett, 423 Forty- 
ninth St.. Brooklyn. 

187 Randolph National Treasurer—A, B. "Devlin, 
Ave., Jersey City. N. 

National Secretary—M, D, ‘Tenniswood, 308 Vine 
St., Camden, N. J. 

LIST OF OFFICERS. AMERICAN 

SOCIETY OF MARINE DRAFTSMEN 
President—C. E. Deiser, 6124 Nassau Road, 

Philadelphia, Ea 
Vice-President—E. H. Monroe, 902 Virginia Ave., 

Washington, De 
Secretary—B, G. Barnes. 47 Saville Ave.. Quincy, 

Mass. 
Treasurer—J. B. Sadler. P. O. Box 987, Nor- 

folk, Va. 
Executive Committeemen—G. W. Nusbaum, Wash. 

ington, D. C.; A. H. Haag, Baltimore, Md.; 
John Thomson, Rethlehem, Pa. 

NATIONAL MARINE ENGINEERS’ BENE- 
FICIAL ASSOCIATION 

fleadquarters 311-315 Machinists Building, 
Washington, D, C. 

President—Wm. S. Brown. 
Secretary-Treasurer—George A. Grubb. 

ATLANTIC COAST SHIPBUILDERS’ 
ASSOCIATION 

1701 Walnut Street, Philadelphia, Pa. 
Secretary—C. King. 

AMERICAN STEAMSHIP OWNERS’ 
ASSOCIATION 

17 Battery Place, New York 
Vice-President and General Manager—Winthrop L. 

Marvin. 

AMERICAN STEAMSHIP OPERATORS’ 

' ASSOCIATION 

17 Battery Place, New York 

CANADA 
GRAND COUNCIL, N. A. OF M. E. OF 

CANADA 
Grand President—E. Read. Rooms 10-12, Jones 

Building, Vancouver, . B. 
Grand Vice- President—Jeffrey Roe, Levis, P. Q. 
Grand Secretary-Treasurer—Neil J. Morrison, 

Box 886, St. John, N. 
Grand Conductor—E. A. House, Box 333, Mid- 

land, Ont. 
Grand Door Keeper—Lemuel NUR, 306 

Fitzroy Street, CESARE 12 If, 

GREAT BRITAIN 
INSTITUTION OF NAVAL ARCHITECTS 

5 Adelphi Terrace, London, W. C. 

INSTITUTION OF ENGINEERS AND 

SHIPBUILDERS IN SCOTLAND 

39 Elmbank Crescent, Glasgow. 

NORTHEAST COAST INSTITUTION 

ENGINEERS AND SHIPBUILDERS 

Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 

OF 

INSTITUTE OF MARINE ENGINEERS, 

INCORPORATED 

Tower Hill, Minories, London. 

ITALY 
COLLEGIO DEGLI INGEGNERI NAVAL 

E MECCANICI IN ITALIA. 
Via Carlo Alberto 18, Genova. 
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Order Your Copy of the Annual 

Index Now 

N accordance with the practice established last year, the an- 

| nual index of MARINE ENGINEERING AND SHIPPING AGE, 

which formerly was published as a part of the Decem- 

ber issue, will be published separately at the end of the year. 

As the annual index will be useful only to those subscribers 

who have kept a complete file of the magazine for the year 

only a sufficient number of copies will be printed to fill the 

orders received for it at this office on or before December 1. 

A copy of the index will be mailed without cost to each 

subscriber whose order is received on or before that date. 

The Butler Bill 
F the Butler Bill, now pending in the House of Repre- 

| sentatives, which, as fully described on page 803 of this 

issue, provides for an efficient auxiliary naval reserve of 

mutual benefit to both the navy and the merchane marine, 

is being kept on the “waiting list” for the purpose of ascer- 

taining the results of the disarmament conference before 

action, this is indeed a short-sighted policy. Whatever may 

be the decision in regard to the construction of warships it 

is the declared purpose of the United States as expressed in 
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the preamble of the Jones Act to\do-whatéver may be neces- 

sary to develop a merchant marine adequate in size to carry 

our share of our commerce and to serve as a naval or mili- 

tary auxiliary in time of emergency. 

In spite of this declared purpose it has been the policy of 

the Government to delay action of the constructive sort on 

any legislation, or, for that matter, to enforce the laws that 

would benefit our merchant marine. Instead of holding up 

the hearings on this bill it ought to be apparent to any one 

much less informed than the Naval Committee of the House 

of Representatives that if it is decided to weaken our regular 

Navy it is even more important to provide for an efficient 

naval reserve. 

Other countries have long ago recognized the necessity 

of having their merchant ships manned by a majority of 

their own nationals who are fully trained to serve their 

country in time of war. ‘There is no better way than that 

which the Butler Bill provides to secure all-American crews 

for our ships and at the same time equalize the disparity 

existing between the wages of foreign and American seamen. 

The merit of this bill is recognized by both naval and ship- 

ping authorities, but of what value will it be if its passage 

is delayed until our vessels are tied up? We need action on 

this bill, and quickly, too, for the cheaper cost of operation 

of foreign ships is driving our vessels off the seas. 

The Scythia 
ECAUSE there is a surplus of cargo ships for the present 

B condition of world trade, causing the tying up of a 

large number of this class of vessels, the United States 

is losing sight of the fact that there is a world shortage of 

2,000,000 tons of passenger ships. This figure was given in 

a paper read last winter before one of England’s leading 

technical marine societies and also at the launching of the 

Empress of Canada. 

ing combination passenger and cargo vessels building for 

the Shipping Board also corroborates this statement and the 

fact that the Board continues to certify to the Interstate 

Commerce Commission that there are not sufficient American 

The demand that exists for the remain- 

vessels to warrant the enforcement of the preferential rail 

rates proves that our surplus of tonnage does not include 

If America displayed half the broad fore- 

sight in dealing with its merchant marine that it does with 

its other industries it would not only expedite the recondi- 

tioning of the Leviathan and the other ex-German passenger 

vessels, but it would also have well under construc‘ion new 

liners of the most up-to-date type, which are needed to bal- 
ance our merchant marine. 

passenger ships. 
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This is exactly what England is doing, as many of her 

large shipping companies are proceeding with an active 

building program of liner construction. The Scythia, fully: 

described on page 819 of this issue, represents the Cunard 

Line’s latest type of post-war construction. Although not as 

large as the Aquitania and Mauretania she has the advan- 

tage of combining large cargo carrying capacity with luxur- 

ious passenger accommodations. 

Whether or not the Cunard Line has taken the wisest pol- 

icy in adopting the intermediate size of passenger ship ex- 

clusively in her present building program of a dozen vessels 

the fact remains that it will have a large fleet of new boats 

before we have even reconditioned our own. Is it not about 

time to help the unemployment situation and, incidentally, 

benefit the country by getting our most useful type of boats 

into commission? The repair yards are ready; the ex-Ger- 

man liners are not getting any younger and the time is not 

so far distant when it will be too late to renew them into the 

type of first-class vessels that they were intended to be. Even 

if we have lost our nerve entirely and have no stomach for en- 

tering into competition with foreign shipping companies in 

the passenger business, why not put these ships into shape 

and sell them to whatever country wants them rather than 

allow them to rot at their piers as they are now doing? 

Discrimination 
LTHOUGH it is clearly recognized by both the ship- 

A ping and shipbuilding interests that if the United 

States is to have an adequate merchant marine some 

form of Government assistance must be obtained, there is an 

honest difference of opinion as to whether this aid should 

be in the form of discriminatory duties or a direct subsidy. 

Either one of these. methods would promote the construction 

of ships in American shipyards and also the sale of Shipping 

Board vessels to private owners. The principal objections to 

the direct subsidy are the difficulty of getting Congress to 

award such aid from the public treasury and the uncertainty 

from year to year of renewal. On the other hand the indirect 

subsidy or discriminatory duties, tonnage dues and prefer- 

ential rail rates are certain to cause more or less friction for 

the steamship lines in transacting their business in foreign 

countries and, furthermore, their enforcement will necessitate 

the modification of existing treaties. 

Although the President is directed by the Merchant Marine 

Act of 1920 to serve notice on such foreign governments as 

. have treaties with us guaranteeing their ships the same or 

equal privileges to those that we grant our own, that such 

portions of these treaties as restrict the power of the United 

States to levy discriminatory duties and tonnage dues shall 

terminate at the expiration of the notice required in the 

respective treaties, President Wilson refused to obey this 

mandate of Congress and President Harding up to the pres- 

ent time has also evaded it. 

No doubt the failure of our executives to follow the direc- 

tions so plainly stated by Congress is largely due to the 

seriousness of disturbing existing treaties. But in neglecting 

this duty—for as we see it the President is bound to obey 

the law just the same as anyone else—both ex-President 

Wilson and President Harding have allowed the impression 

to grow in foreign countries that we are afraid to enforce 

these features of the Jones Act and, consequently, that they 

are free to inaugurate such discriminatory practices against 

our shipping as are not specifically prohibited by their 
treaties. 

We are informed that the British Board of Trade has 

issued an order giving preferential treatment to British and 

Canadian vessels at the port of Jamaica. As the treaty of 

1815 specifically excludes the West Indies from reciprocal 

privileges they have the legal right to do this but, in doing 

so, they have shown that they do not consider that the 

principle of preferential treatment is wrong. 

For the benefit of those of our readers who did not closely 

follow the arguments presented during the passage of the 

Jones Act, it may be interesting to know that the powers of 

discrimination specified in that Act were supported by a 

number of Congressmen quite as much for the purpose of 

having a means of retaliation against the unfair shipping 

practices of foreign nations as for a method of equalizing 

the cost of operation of foreign and American shipping. Now 

that we have the examples of the Egyptian cotton contracts 

going to British ships in spite of our lower bids, the lower 

insurance rates on British vessels and the Jamaica order, 

there does not seem to be any legitimate objections why we 

should not enforce the Jones Act unless it be that we are 

losing our nerve and that we had rather “turn the other 

cheek” even if by so doing we have to tie up our entire fleet 

and acknowledge that the nation that once carried 90 percent 

of its commerce in its own ships must depend on foreign 

ocean delivery wagons to ship its products. 

Foreign Trade and Shipping 
HAIRMAN LASKER of the Shipping Board in a recent 

speech before the Associated Advertising Clubs of the 

World laid down a great truth when he said that “the 

farmer in Kansas, the miner in Arizona and the industrial 

worker in Indiana” are just as much dependent upon the 

American merchant marine as “the dock worker in Balti- 

more or San Francisco for the regularity and volume of 

their daily wage.” So long as we had a great empire to 

explore and develop there was not the need that now exists 

for foreign trade and we could live unto ourselves as a 

practically self-sustaining nation. 

But now that surplusages have accumulated, unemploy- 

ment has increased and prices of raw products have been 

demoralized. Until this excess has been consumed either 

at home or abroad, unemployment will continue and our sur- 

plus wealth, if not disposed of, will do us more actual harm 

than if we gave it away to the countries which need it so 

badly. 

The whole world is looking to us for aid in this terrible 

time of industrial chaos for we have established a reputation 

for fair dealing and our duty as a civilized nation demands 

that we exert every influence to help stabilize the conditions 

in those countries where the political and financial situations 

are such that they are a menace to the welfare of the rest 

of the world. But insofar as we export our surplus products 

to the countries that need them we are also exporting the 

labor of the farmer in Kansas, the miner in Arizona and 
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the industrial worker in Indiana and in so doing we are 

preventing a costly reduction in our production output and 

the consequent lowering of the American standard of living. 

But, as Chairman Lasker stated, only a national realization 

of the fact that whatever our business may be our continuous 

employment and prosperity depend on foreign trade and our 

merchant marine will assure for our ships the financial and 

legislative aid that they are entitled to receive. 

The Panama Canal Tolls 
HE action of the Senate, which is unquestionably the 

T more conservative of the two branches of our national 

legislature, in passing the Borah Bill by a vote of 

47 to 37 which restores free tolls to American vessels engaged 

in the coastwise trade, is not only significant as a pointer 

on the probable action on this bill in the House of Represen- 

tatives but also as an indication of the honest opinion of 

our most able statesmen that we have the right to allow at 

least some of our vessels the privilege of passing through 

our own canal free of charge. 

At the time the Borah Bill was introduced there were other 

bills before the Senate which exempted all American vessels 

from the payment of Panama Canal tolls. The supporters 

of these bills, however, felt that the Borah Bill had the 

greatest chance of success and agreed to give it their support 

and the right of way. It was and is still the opinion of many 

in shipping circles that the passage of the Borah Bill is 

more a test of legislative and public opinion on the Panama 

Canal toll question as applied to all American ships than of 

especial value to either our merchant marine or the country 

as a whole. In support of this statement are the facts that 

American ships have a monopoly of the coastwise trade guar- 

anteed to them by law, that the amount involved in the 

exemption of these tolls amounts to only about $2,000,000 

annually and that this law except in certain cases, one of 

which we will comment on later, simply favors coastwise 

shipping at the expense of the railroads which are taxed 

along with other industries for the payments of money spent 

in the construction of the canal. 

One of the exceptions referred to above may be illustrated 

by the case of two shipments to the port of New York, one 

coming from Vancouver, B. C., and the other from Seattle. 

It is evident from the proximity of Seattle and Vancouver 

that this comparison is all the more applicable because these 

cargoes may be identical in nature and therefore that a 

decided advantage in the carriage of the same products is 

given to the American vessels. Other cases may be cited 

but this is sufficient to show that, if it is right to give the 

trade from Seattle in American vessels an advantage over 

the trade from Vancouver in foreign vessels, it is also just 

as proper to give the same advantage to all American ships 

going through the Panama Canal from or to any port in 

any country. 

Unfortunately there is difference of opinion on this ques- 

tion in this country among our most prominent men whose 

integrity, ability and patriotism cannot be questioned. As 

stated by Mr. Marvin on page 800 of this issue, it does not 

appear that where such able men disagree on the interpreta- 

tion of the Hay-Pauncefote treaty it would serve any useful 

purpose for us to argue the technical points involved. But 

if our able statesmen disagree on the favors that we are 

privileged under the above-mentioned treaty to give to Ameri- 

can vessels passing through an American Canal, they are 

at least in accord with the principle that we should have the 

right to exempt American vessels from the payment of these 

tolls, if we so desire. 

The status of this question at the present time, as indi- 

cated by the recent vote in the Senate, is that the majority 

of our statesmen believe that we have the right to exempt 

our vessels from the payment of tolls and that the minority 

believe that we have lost this right through the superior 

diplomacy of British statesmen. A treaty is a solemn agree- 

ment between two or more nations and its supreme purpose 

is to make it possible for the countries involved to live in 

peace with each other. Often privileges are granted to other 

countries for reciprocal benefits. 

But our English contemporaries do not point out why the 

rights that they claim we signed away were surrendered. We 

should like to know what the United States got in return, 

if it gave up these rights, for it is not conceivable that we 

would construct and maintain a canal on our own soil for 

the benefit of foreign merchant marines. 

The I. M. M. Hearing 
LTHOUGH many statements and inferences have been 

A made to the effect that the International Mercantile 

Marine Company is dominated by British inter- 

ests, the public hearing given to that organization by the 

Shipping Board on October 5 disclosed no evidence of any 

attempt by the British Government or steamship interests to 

interfere in any way with the management of the American 

company. On the contrary, it was found that the agreements 

entered into between the British Board of Trade and the 

International Mercantile Marine Company were in every 

instance secured through the solicitation of the American 

company for the purpose of obtaining the same privileges for 

their ships, which are under the British registry, that are 

accorded to English owned vessels. 

Chairman Lasker, the full Shipping Board and the Board’s 

chief councillor, Mr. Schlesinger, conducted the examination 

which lasted from ten o’clock in the morning with the excep- 

tion of an hour’s recess until six o’clock in the evening. After 

a short explanation of the nature of the meeting by Chair- 

man Lasker, the entire time was taken up in listening to an 

exhaustive explanation of the history, management and 

ownership of the International Mercantile Marine Com- 

pany by its president, Mr. P. A. S. Franklin, and in ques- 

tioning him on every relevant and sometimes irrelevant point 

that the entire Board or its Council could conceive. 

While the investigation was carried on in a friendly spirit 

and, as explained by Chairman Lasker, with the principal 

purpose of determining the potentiality of the power of the 

International Mercantile Marine Company to adversely 

influence American shipping, nevertheless it must have been 

a trying ordeal to Mr. Franklin and it is greatly to his credit 

that he answered every question frankly and directly without 

any apparent attempt at evasion. 

As to the ownership of the International Mercantile Ma- 
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rine Corporation, it was stated that the stock books as of 

August 1, 1921, show that 93% percent of its stock is owned 

by American citizens, 544 percent by Dutch, % of 1 percent 

by English and ™% of 1 percent by Canadians. Not only 

was a table of the number of preferred and common shares 

held in the different countries furnished but the Board was 

invited to appoint a committee of its members to examine 

the books and make any notes that it wished as to the indi- 

vidual holdings of any of the stockholders. All that was 

asked was that this information should be kept confidential 

by the Shipping Board. 

Having established the ownership of the American com- 

pany, it was declared that when the International Mercantile 

Marine Company took over the White Star Line, the Inter- 

national Navigation Company, Limited, the Red Star Line, 

the Leyland Line and the Atlantic Transport Line, the Eng- 

lish owners sold their holdings outright and that the Ameri- 

can company holds all of the stock in the important sub- 

sidiary companies. In addition to this, the American company 

holds 68.5 percent of the stock in the Aberdeen Line, 22.2 

percent in Shaw, Savill and Albion Company, Limited, 10.4 

percent in the Holland America Line and 16.5 percent in 

the New York Shipbuilding Corporation. 

Referring to the management it was stated that the com- 

pany had its own offices in charge of its own salaried em- 

ployees in the principal seaports of the United States and 

Canada with a large number of sub-agents reporting to these 

offices from all sections of the country. It was also declared 

that the company had offices in all the important capitals 

and business centers of Great Britain and Europe. 

It was brought out that the several agreements between 

the British Government and the American company had been 

given publicity both at the time of their consummation and 

since and that they had been filed with the Shipping Board 

in March, 1917; in January, 1919; in November, 1919, and 

still further referred to in correspondence. The 1903 agree- 

ment was made because the British Government had entered 

into negotiations with the Cunard. company to loan that 

line sufficient funds to construct the two gigantic express 

liners Mauretania and Lusitania and had granted them a 

subsidy of sufficient size to pay the interest on the money 

and amortize the loan. This agreement secured the same 

assistance and mail contracts for the ships owned by the 

American company that were granted to British-owned ships 

and while it provided that the ships flying the British flag 

could not be transferred to the American registry without the 

consent of the British Government our own laws at that time 

would not permit of such a transfer. Another clause, for- 

yidding the adoption of an operating policy for these Ameri- 

can-owned vessels, which would be detrimental to British 

shipping, has never been evoked and was 

to apply to ships flying the American flag. 

never considered 

However, at the request of the Shipping Board, the ships 

under the American registry were specifically exempted from 

the provisions of the previous contracts by the agreement of 

1921, which is couched in practically the same language as 
the resolutions adopted by the Board. Although, according 
to Mr. Franklin, who by the way made his entire testimony 

under oath, the British Government never interfered in any 

way with the management of the American company, this 

exemption was highly desirable to set at rest any doubts that 

might arise on the subject. 

In view of the fact that the International Mercantile 

Marine Company has been criticized for a lack of interest 

in the American merchant marine in spite of the fact that it 

built, owned and operated practically the only American pas- 

senger vessels that were in the transatlantic trade prior to the 

war, it is only just to state what this company has done to 

build up American shipping. It constructed at the Cramp 

shipyards in 1902 the Kroonland and Finland which it added 

to the fleet of four American ships that it then owned, namely 

the New York, Philadelphia, St. Paul and St. Louis, which 

composed the entire American flag passenger ships in the 

North Atlantic trade at that time. In 1915 it purchased the 

American steamers Mongolia and Manchuria and in 1917 the 

Minnesota. At the same time orders were placed with the 

New York Shipbuilding Company for the construction of 

two 12,000-ton freighters and one 6,000-ton freighter. In 

1920 it transferred from the British flag to the American 

registry the Minnekahda of 17,200 gross tons and recondi- 

tioned her as a passenger steamer at a cost of $600,000. 

Of still further interest is the fact that in 1918 it tried to 

dispose of its British ships to an English syndicate with the 

intention of reinvesting its money in American vessels but 

was prevented from doing this by the opposition of the 

American Government. Not discouraged at this, it has re- 

peatedly endeavored to purchase the ex-German passenger 

ships, offering bids for the whcle and various combinations 

of these vessels. One bid for thirty of these ships, including 

reconditioning, amounted to the sum of $78,500,000. An- 

other bid, involving the Leviathan and Mt. Vernon, was par- 

ticularly significant for it indicated a high class express 

passenger service for these the New York- ships on 

Southampton route. 

This hearing was particularly valuable from several angles. 

It brought out the statement from Chairman Lasker that the 

Shipping Board was not in doubt as to the honesty and 

patriotism of Mr. Franklin and his company, but that they 

were concerned with the possibilities that a future manage- 

ment of the company might have the power through its Eng- 

lish affiliations to injure American shipping. One of Chair- 

man Lasker’s questions was, would it be advisable to take 

into the Board’s conferences with American companies own- 

ing American ships only a company like the International 

Mercantile Marine Company owning a large fleet of British 

ships? However, Chairman Lasker stated that it would be 

unfair to keep Mr. Franklin in doubt and that the Board 

would give its decision promptly. 

Although it is most important to establish the status of the 

International Mercantile Marine Company in the minds 
of the American people, and we feel that the facts presented 
at this hearing ought to do it, the most important matter 

brought out, in our estimation, was a statement by Mr. 
Franklin which Marine ENGINEERING AND SHIPPING AGE 
has repeatedly published and that is, that the world is not 
normally over tonnaged and that the useful tonnage of the 
world is not what it would have been if the war had not 
mterfered with its natural growth. 



Operating Economy and The Merchant Marine 
By R. H. M. Robinson* 

The problem of economical operation is one of supreme importance 

to American shipping. It is one which American shipowners must keep 

especially in mind during the next five years, for these years will surely 

see either the making or the unmaking of our merchant marine. 

MERICAN participation in overseas’ shipping is vir- 

tually a development of the last half-decade. Amer- 
ican overseas’ operators have acquired their experience, 

therefore, during a period of abnormally high freight rates, 

when large profits tended to lessen the incentive for economy 

and to foster extravagant habits. To a certain extent these 

habits have undergone correc- 
tion during the past twelve 
months of depression, but any. 
one who has studied the situa- 
tion carefully knows that there 
is yet much to be done in this 
connection befores American 
ships are able to engage in 
keen and sustained competi- 
tion with foreign ships. 

A great deal is being said 
these days about the need of 
Government assistance for the 
merchant marine. That such 
assistance is necessary, for a 
period at least, is generally ad- 
mitted. The disadvantages 
peculiar to American registry 
—high wages accentuated by 
abnormal exchanges, the high 
initial cost of ships, strict navi- 

‘gation laws, etc.—are so great 

that until time and _ public 
opinion have had a chance to 
alter conditions, even the strict- 
est economy on the part of the 
shipowners will not enable 
them to meet foreign competi- 
tion. The Government must 
come forward with measures 
of direct or indirect assistance 
to help the shipowners sur- 
mount these difficulties. but the 
shipowners have the reciprocal 
duty of operating as economi- 
cally as possible, so as to reduce the margin of disalvantage 
which the Government must offset. 

“GOVERNMENT ASSISTANCE Not A GRATUITY 

Whatever aid the Government may give to the merchant 
marine during its formative period should not be regarded 
as a gratuity but as a very worth-while national investment. . 
Again, such aid should not be administered so as to encourage 
extravagance, but in such a way as to show clearly that it 
is a recognition of the faithful endeavor of the American 
shipowner, handicapped as he is, to establish a useful na- 

tional institution. 
The practice of economy in operating starts before the 

operations themselves are begun—it starts with the choice 
of the right ship for the trade. ‘This involves a multitude 
of considerations, ranging from the more general questions 

*Chairman of executive committee and acting president of the United 
American Lines. This organizaticn operates the largest fleet of privately- 
owned cargo and cargo-passenger steamers under the American flag. 

© Underwood & Underwood, N. Y. 

R. H. M. Robinson 

of size, speed and fuel to the more technical ones of hull 
and machinery designs. To the layman a ship is a ship 
but the experienced mariner knows that out of a hundred 
different ships there is one better suited to the trade in 
question than all others. Americans, particularly, need to 
study this problem, because of their relative newness to many 

routes and because a large 
proportion of the present 
American fleet is of standard 
type ships, built to serve gen- 
erally in an emergency rather 
than for a particular trade. 

The economical advantages 
of the motorship, as com- 

pared with the steamship, are 
now established by experience 
in almost every trade. Dur- 
ing the recent shipping de- 
pression, when hundreds of 
coal and oi] burning steamers 
have been laid up, relativeiy 
little motor tonnage has been 
forced into idleness. The 
European countries are build- 
ing motorships in large num- 
bers. In the United States 
much less progress has been 
made in this direction and 
unless the situation is  cor- 
rected we shall soon find that 
the nations which have low 
rages, low building  cosis, 

etc., are also operating large 
numbers of economical motor- 
ships, while we, with high 

building costs and high wages, 
are trying to compete with less 
economical steamships. 

Assuming that the right 
ship is placed in a particular 
trade, there is yet great possi- 

economy in the matter of fuel. bility of exercising 
This item constitutes a very large percentage of the 
total operating expense, and carelessness with respect 
to purchase price or consumption may easily make 
the difference between a fair profit and a profitless voyage. 
Hearty cooperation from the ships’ engineers is essential to 
this particular economy. Good results have been accom- 
plished, notably by foreign companies, through holding out 
to the men the promise of a share in the savings effected 
through keeping the fuel consumption below a specified 
amcunt for a specified performance. 

The engineers can also do much toward reducing expenses 
for machinery repairs; first, by taking good care of the ma- 
chinery so as to obviate unnecessary damage; second, by 

making minor rep»irs which fall within their competence, 
rather than calling for outs‘de assistance; third, by insisting 

cn fair prices when repairs must be performed by local firms. 
Profiteering on repvjr work, especially in the less familiar 
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foreign ports, is notorious and American ships have become 
known as easy and sometimes not unwilling victims of this 
kind of robbery. 

American marine wages are higher than those of other 
countries. Under such circumstances one would expect the 
size of American crews to be kept down to the minimum 
consistent with efficiency, but this has not been the case. 

Under pressure of the present stringency the number of men 
carried on certain ships has been cut by 12 percent without 
infringing the navigation laws or the inspection regulations 
or in any way crippling the ships, showing that the former 
manning scales, which were in accordance with general 
American practice, were excessive. The fact that under cer- 

tain foreign flags larger crews are carried is no justification 
for excessive crews on our own ships. Fewer skilled men 

are generally used on these foreign ships. Furthermore, it 
is entirely proper that the American shipowners should 
expect and receive, within reasonable limits, greater service 
from men who receive so much greater pay and have so 
much better living and working conditions on shipboard. 

It is not the purpose of this brief article to discuss in 
detail the many economies in ship operation, which can and 
should be effected. The ones touched upon serve merely 
to illustrate the general statement that the American ship- 
owner must adhere to the practice of economy in all its 
phases, if he is to become a permanent factor in world trade. 
And not only must the shipowner look to economy but he 
must have the consistent cooperation of the men on shipboard 
and at the terminals. Such cooperation is essential to suc- 
cessful operation in any industry, and especially in shipping. 

The Senate Vote for Panama Canal Toll Exemption 
Republican National Platform Upheld By Senate in Passing Borah 

Bill—Exemption of Coastwise Shipping Approved by Decisive Vote 

By Winthrop L. Marvin* 

the passage through the Senate, October 10, of the 
Borah bill exempting American coastwise ships from 

the payment of tolls in the Panama Canal. President Hard- 
ing in his pre-election speeches had stoutly advocated this 
policy. The Republican National platform on which he won 
his victory had declared for it. It is assumed that, when the 
President gives the word that the course is clear, the measure 
will be approved by the House of Representatives. Mean- 
while, throughout the country there will be sharp discussion 
pro and con—for famous names are marshalled on both sides. 
For example, exemption has been supported by Olney, Roose- 
velt, Knox and Taft and opposed by Root, Choate and Wil- 

son. On the whole the people of the nation, or a majority 
of them, appear to agree with the former view, as the decisive 
vote in the Senate has just demonstrated. 

As Senator Ransdell of Louisiana told the Senate in the 
course of the debate, a canvass of certain representative ele- 
ments of the country on this Panama Canal issue was under- 
taken a few weeks ago on behalf of the National Rivers and 
Harbors Congress. This association in a questionnaire ap- 
pealed not only to its own officers and members living in the 
East, the South and the Middle West, but also to governors 

of States, mayors of cities, chambers of commerce and boards 
of trade, public libraries and the editors of daily and weekly 
newspapers. On the question presented in the Borah bill, of 

exemption from tolls of American ships engaged in coast- 
wise trade, the voice of this highly intelligent constituency 
was 520 in favor and 158 against—or an affirmative of more 
than three to one. ‘There is, therefore, reason to believe that 

an even more decisive majority than the Senrte gave will be 
recorded when the Borah bill comes up in the House of Rep- 
resentatives. 

LY) ees oratorical thunder and lightning accompanied 

SENATE DEBATE DELIBERATE AND COMPREHENSIVE 

It is to the credit of the Senate that its dscussten ef the 
tolls exemption question was deliberate and comprehensive. 
A chief argument of the opposition was that the bill affronted 
Great Britain on the eve of the opening of the world disarma- 
ment conference. How far this plea may have counted as a 
factor in the final vote must be a matter of conjecture. But 
it is noteworthy that toward the end of the discussion Sen- 

*Vice-president and _ general American Steamship Owners’ 
Association. 

manager, 

and from Puget Sound to San Francisco. 

ator Lodge, the Republican leader in the Senate, put himself 
on record as believing that we had the legal right to pass 
American vessels through the Canal toll free, if we so deter- 
mined, subject to arbitration which could be invoked under 
our general treaties with Great Britain. 

But he announced that he would oppose exemption of 
coastwise ships exactly as he had done in 1912 and 1914, on 

the ground that the interest of foreign nations was unitedly 
against us on the issue, while public opinion was divided in 
the United States. And he pointed to the differing views of 
ex-President Roosevelt and ex-President Taft on the one hand 
and of ex-Secretary Root and ex-Ambassador Choate on the 
other. Senator McCormick of Illinois as a spokesman for the 
Middle West declared that he held that the United States 
had the right to do what the bill proposed, but held also that 
it was “unwise to do it on the eve of the conference on the 
limitation of armaments.” 

CoASTWISE VESSELS Pay $1,500,000 Torts ANNUALLY 

Tolls are paid in the Panama Canal “at $1.20 per net 
vessel ton—each one hundred cubic feet of actual earning 
capacity.” The tonnage in this case is determined by Panama 
Canal rules and not by the United States National rules of 
measurement. American coastwise vessels eastward bound 
and westward bound are now paying tolls at a rate of about 
$1,500,000 a year. Their tonnage and payments of late have 
been steadily increasing. Exemption of coastwise ships was 
warmly attacked in the Senate debate as a “subsidy to a 
monopoly.” 

It is true that American ships have a monopoly of coast- 
wise traffic through the Panama Canal, as they-do on the 
Great Lakes and in the trade from New York to Galveston 

If this is a monop- 
oly, it is a beneficent one. No political party or faction has 
the hardihood to attack it, for it was this coastwise law that 

gave the United States the technical skill and experience in 
shipbuilding and operation that made possible the creation 
of the immense war-built fleet in the world war emergency. 
It is the coastwise law that was responsible, in 1914, for the 
existence of seven-eighths of the American merchant marine. 

Is Tott EXEMPTION A SUBSIDY? 

But is exemption a subsidy to these coastwise ships? The 
late George S. Dearborn, founder and president of the 
American-Hawaiian Steamship Company and a pioneer in 
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steam navigation from coast to coast, did not so regard it. 
In a letter addressed to Senator O’Gorman, then chairman 
of the Committee on Interoceanic Canals, Mr. Dearborn in 
April, 1914, said: 

“The American-Hawaiian Steamship Company has never con- 
tributed to a toll exemption propaganda nor made any effort 
to influence opinion upon the subject. A toll would be an 
operating expense, added to other expenses such as fuel, 
victualing, manning and upkeep, and, to its extent, would 
increase the cost of transporting a ton of freight, and this 
increase would necessarily be reflected in the rate of freight. 
The implication that the cost of fuel, crews, insurance and 
upkeep affects the rate of freight and that the addition of a 
toll does not is too fallacious to require answer.” 

Mr. Dearborn, out of his practical experience, manifestly 
believed that the enforcement of or exemption from tolls 
would directly affect the freight rates through the Canal, 
and that in the long run it was the shippers of merchandise 
who would pay the tolls or would enjoy the direct benefit of 
no tolls. This opinion is also the opinion of chambers of 
commerce and boards of trade of the Atlantic and Pacific 
seaboards, for, as Mr. Dearborn pointed out, they had been 
earnestly demanding the free toll privilege for coastwise 
shipping. 

How much and how far exemption will affect freight rates 
must be left for the future to determine. When doctors of 
international law disagree, as did Root and Taft and Knox 
and Choate, it is not for laymen to pass on technical points 
of interpretation of the Hay-Pauncefote treaty. But Senator 
Ransdell cast a vivid side-light on the point at issue when he 
cited to the Senate the fact that distinguished senator after 
senator who considered and voted on the ratification of the 
Hay-Pauncefote treaty had announced at that time or after- 
ward that they all voted for it in the conviction that the treaty 
in no way deprived the United States of the right to favor its 
coastwise shipping. Many senators declared of their action 
at that time that, if the contrary opinion had prevailed, the 
treaty would most certainly have been defeated. 

Unitep States Not Derprivep oF RicHt To Favor ITs 

COASTWISE SHIPPING 

As a matter of fact, Senator Bard of California offered 
an amendment to the effect that “The United States reserves 
the right in the regulation and management of the Canal to 
discriminate in respect of the charges of traffic in favor of 
vessels of its own citizens engaged in the coastwise trade.” 
This amendment was defeated—but, as the senators who then 
sat in the chamber uniformly testified, defeat was due to the 
general belief that such an amendment was superfluous—that 
the treaty did not limit in any way the power of the United 
States to deal as it might see fit with its coastwise ships and 
its domestic carrying. This is by all means the most signifi- 
cant development of the Senatorial debate. 

It used to be a political custom to denounce protective 
tariffs as unconstitutional. But the ready answer always 
was that the Federal constitution was written by the very 
public men who in 1789 enacted the first protective tariff law 
“for the encouragement and protection of manufactures.” To 
the thoughtful American people this statement of fact always 
seemed to be a sufficient answer—and the old Bourbon claim 
that protective tariffs are unconstitutional long since suc- 
cumbed to the flight of time. 

If the public men who analyzed and ratified the Hay- 
Pauncefote treaty did not know what that treaty actuaily 
meant then no men can know. As Senator Lodge said of the 
Bard amendment: “I voted against it in the belief that it 
was unnecessary; that the right to fix tolls, if we built the 
Canal or it was built under our auspices, was undoubted.” 

AMERICAN SHIPOWNERS UNANIMOUSLY ENDORSE THE 
Borat BILL ‘ 

As for the shipping men of the United States, they have 
generally hoped and believed that exemption of American 
coastwise shipping would prevail. The Borah bill was unan- 

imously endorsed on July 11, 1921, by the Executive Com- 
mittee of the American Steamship Owners’ Association. If 
there is doubt about the interpretation of the treaty, a ma- 
jority of the Senate has shown itself ready to resolve that 
doubt on the American side. An even larger majority of the 
Senate could undoubtedly be found to be prepared for the 
support of any aggressive policy for the upbuilding of Amer- 
ican shipping. 

A great hue and cry was raised before and after action of 
the Senate on the Borah bill, that it involved ‘‘a repudiation 
of a solemn treaty” and constituted “‘a course of National 
dishonor.”” Epithets always come more easily to some minds 
than arguments. ‘They do not require so much study and 
reflection, and there are always with us those superheated 
partisans to whom their political opponents are always liars 
and scoundrels anyway. 

Would Theodore Roosevelt invite his countrymen to ignore 
or violate their international obligations? Would Chief 
Justice Taft deliberately advocate a step which meant ever- 
lasting dishonor for America? ‘To ask such questions is to 
answer them. 

INTERPRETATION OF HAy-PAUNCEFOTE TREATY 

The truth is that the language of the Hay-Pauncefote con- 
vention unfortunately admits of two contrary interpretations, 
one of which will be accepted in entire good faith by one 
group of men, while one will be convincing to the other. 
There have been divergent views in Great Britain as well as 
in the United States over the point at issue. ‘The British 
Foreign Office was undoubtedly sincere when it declared at 
one time that the British government would have no basis 
for objection, if exemption from tolls at Panama were con- 
fined to bona fide coastwise carriers. It is the purpose of 
the Senate, as it will be of the House, to grant exemption 
only to ships with domestic cargoes passing from and to our 
own Atlantic and Pacific ports, under the terms of the Borah 
legislation. 

It is no difficult matter to determine whether any given 
ship at Panama is actually engaged in coastwise traffic, even 
if she is sailing not under enrollment but under registry. ‘The 
source, destination and character of the merchandise which 
the ship is carrying are conclusive. Repeated judicial deci- 
sions have affirmed that coastwise trade between New York 
and Galveston is no more a distinctively coastwise trade 
than trade conducted in American ships between New York 
and San Francisco. The nature of the traffic is in no way 
changed by the fact that in order to complete a coastwise 
voyage a ship has to pass by the ports of other lands and 
other governments. 

The contest in the Senate over the Borah free tolls bill 
was, broadly speaking, a trial of strength between those pub- 
lic men there who would support vigorous measures for the 
strengthening of the American merchant marine and those 
who would oppose them. I would like to emphasize the words 
“broadly speaking”’—for there were men like Senator Lodge 
of Massachusetts who, though intensely devoted to the cause 
of the merchant marine in general, were nevertheless con- 
strained by technical considerations to vote against the toll 
exemption. When on June 15, 1914, the original no toll 

provision of the Panama Canal Act of August 24, 1912, was 
repealed under pressure from President Wilson, the result 
was immediate discouragement of the maritime aspirations 
of the American people. Shipowners, builders and merchants 
in this country instantly assumed that a majority of the 
American Congress was against them, and there was pro- 
nounced depression among all American shipping interests 
proportioned to the frank exultation abroad. 

DECISIVE VOTE ON Boraw BILL ENCOURAGES SHIPPING 
INTERESTS 

Now the situation is entirely reversed. ‘The decisive vote 
upon the Borah bill powerfully encourages an expectation 
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that other and more positive and valuable measures for the 
upbuilding of the merchant marine can count upon the prompt 
and loyal support of Congress. In this aspect the declaration 
for toll exemption for. coastwise craft at Panama assumes 
a significance far beyond its actual intrinsic value to the 
ocean-going ships of the United States. 

Defeat of the free tolls bill in the Senate would have been 
hailed in this country and abroad as indicating that the 
temper of the “upper house” of Congress was hostile to ad- 
ditional shipping legislation at this time, or even to the en- 
forcement of laws already on the statute books. Any casual 
reader of European maritime or commercial newspapers can 
recall confident predictions that the free tolls bill would be 
defeated and that the Jones law, including even its uncon- 
tested features, would no more be enforced by the Harding 
than it was by the Wilson Administration. Undoubtedly 
these foreign newspapers have been so informed by their 
“listening stations” in America. Whatever the other results 
of the recent vote on free tolls may be, it will undoubtedly 
ereate a certain impression abroad that on this question of 
American ships the American people and their lawmakers are, 
after all, in earnest. 

Hoover Proposes Use of Idle Ships in 

Coal Trade 
HE Shipping Board has announced the receipt of a 
proposal made by Secretary Hoover of the Depart- 
ment of Commerce that idle ships be leased at $1 a 

month for the purpose of exporting coal to Europe in routes 
where America is losing business to foreigners, thereby pro- 
tecting these foreign routes and giving work to unemployed 
miners. Mr. Hoover’s thought was inspired by the fact that 
the Shipping Board had hundreds of idle ships and that if 
use could be made of the ships in the manner indicated a 
valuable export trade would be provided at a critical time. 
By this arrangement employment would be secured for 
miners who otherwise would be subjected to the hardshio 
of unemployment. 

The Shipping Board expressed itself as most sympathetic 
with Secretary Hoover’s suggestion and expressed to him 
its entire willingness to concur and co-operate, providing 
Secretary Hoover could gain the assurance from private 
shipowners that they appreciated this move as creating ton- 
nage that otherwise would not exist and therefore did not 
interfere with private shipowners’ business, but rather, as 
a means of keeping alive a trade that would be lost to pri- 
vate shipowners, if left alone, and, if lost to the hands of 
Americans, would be lost to us permanently. 

The Isherwood Banquet 
N view of the editorial expression in one of Great Britian’s 
leading shipping magazines shortly after the testimonial 
dinner given to Charles M. Schwab of England’s appre- 

ciation of what that gentleman had done for the allied cause 
when he was responsible for the construction of the ships 
that made Germany’s hope of a successful submarine cam- 
paign impossible, MARINE ENGINEERING AND SHIPPING AGE 
is particularly pleased to have been represented at a banquet 
recently given to Sir Joseph Isherwood in acknowledgment 
of that gentleman’s great constructive contributions to the 
shipping industry. 

The fact that the longitudinal system of ship construction 
invented by Sir Joseph has been incorporated in the con- 
struction of about 1,400 vessels aggregating 12,000,000 dead- 
weight tons carrying capacity shows that he deserves the 
honors recently given him by the British government, and 
the fact that the Isherwood system has been used in the con- 
struction of a large number of American as well as English 

vessels also shows what this banquet was intended to convey 
—the high respect and esteem that we hold for Sir Joseph in 
this country. 

Motorships 
F a private corporation had a three-billion-dollar invest- 
| ment which it was unable successfully to develop, it would. 

without doubt seek the advice of known experts in the 
industry in which its money was at stake and endeavor by 
all possible means to try out all reasonable policies so rec- 
ommended. What, then, can be the excuse of the Shipping 
Board for neglecting to heed the counsel of Frank C. Munson; 
president of the Munson Steamship Line, who has demon- 
strated his ability to operate American steamships success- 
fully and who is one of the few men heading long-established 
shipping companies in this country ? 

In brief, Mr. Munson states that the Shipping Board 
could dispose of at least 500 vessels, if it would convert 
them inte motorships. He declared that, even if it cost from 
$150,000 to $250,000 to re-engine these ships, they could 
be readily sold at prices ranging from $350,000 to $500,000. 
This statement is substantiated by the fact that in the present 
shipping depression it is the steamship and not the motor- 
ship which has to be tied up. The motorship with its Diesel 
or semi-Diesel engine which requires only from one-third 
to one-half the fuel to operate that a steam installation of 
the same power uses and whose auxiliaries are driven by 
electric motors, the current for which is obtained from oil 

engine driven generat'ng sets, needs no boilers, condensers, 

feed pumps or feed water. With the increased revenue earn- 
ing cargo space thus obtained is it any wonder that 183 
motorships of 502,944 gross tons are now building in various 
countries? The total tonnage of shipping under construction 
in America, according to-the latest returns from Lloyd’s 
Register of Shipping, shows that less than 8 percent—434,000 
gross tons—of the tonnage building in the shipyards of the 
world is being constructed in the United States and of this 
program only three are motorships. 

The duty of the Shipping Board, according to the Jones 
Act, is to determine what are the best types of ships and 
what are the most efficient, most modern and most economical 

types of propelling machinery. The Shipping Board has very 
properly re-engined several freighters with the turbo-electric 
drive, giving that type of marine propulsion an opportunity 
to demonstrate its efficiency. Why not try out a few motor- 
ships? Mr. Munson states that the 500 steel cargo ships 
ranging from 3,000 to 7,000 tons that are now tied up should 
be equipped with Diesel engines and that with these vessels 
so converted we could laugh at foreign steamship competition. 
Our higher wage scale, he declared, would be more than 
offset by the economies of operation; quick turn around and 
the driving force of American organization. 

Of what use will it be to develop a shipping policy that 
will equalize the difference in cost of operation between 
American and foreign steamships if by the time we get the 
policy working we find that the foreign countries have with 
their motorships created another differential in their favor, 
which is equal or greater than that which now exists? Surely 
the Shipping Board cannot permit this to occur by keeping 
500 vessels tied up that can be profitably converted into 
motorships. 

With motorships aggregating over half a million gross tons 
under construction abroad our competitors in overseas ship- 
ping are not only adding several hundred highly efficient 
vessels to their existing merchant fleets but they are at the 
same time gaining valuable experience in the development of 
Diesel, engines which our engine builders lack. Without such 
experience our ship and engine builders are seriously handi- 
capped in providing our shipowners with the most efficient 
and economical types of vessels. 



Wage Subsidy Proposed for the Merchant Marine 
By Waldon Fawcett 

Added to the obvious point of contact, there are many inducements to interest 
American shipping interests in the outcome of the international disarmament confer- 
ence at Washington. With the governmental polices of many nations with respect to 
the merchant marine governed by the exigencies of their naval establishments and with 

many of the world’s shipyards and ship repair plants sustained im great part 
by naval patronage, it cannot be otherwise than that any radical change in naval pro- 
grams and ideals would have a reaction upon the merchant marine. 

effect of the movement for the limitation of armaments 

upon nations which have been wont to contribute to 

the upbuilding and maintenance of their respective merchant 

fieets by means of subventions granted to vessels designed to 

permit of quick conversion from passenger or cargo craft to 

transports or supply ships. Certainly, there has been re- 

vealed a bond between the disarmament issue and the status 

of the personnel of the merchant marine. Particularly is this 

the case in the United States where an element of deepened 

significance is injected because of the disparity between the 

wages of foreign and American seamen. 

Specifically, there hangs upon the result of the disarma- 

ment conference the fate of a bill recently introduced in the 

United States House of Representatives by Congressman 

Butler, the undeclared but manifest purpose of which is to 

aid the American merchant marine by a unique form of ship 

subsidy. The pending measure, which is designated H. R. 
240 and which is now before the Committee on Naval Af- 
fairs of the lower house of Congress, is entitled “A bill au- 

thorizing the enrollment of officers and men of the merchant 
marine in the Naval Auxiliary Reserve.” That caption 
gives such slight hint cf the inner significance of this bill 
that it is perhaps not strange that shipping interests did not 
instinctively sense its importace. Gradually, however, its 
potentialities for the encouragement of the merchant marine 
have made appeal to the imagination of practical shipping 
men and the author of the bill has lately received most em- 
phatic expressions of approval from leading executives in 
shipping circles. 

PROVISIONS OF THE BUTLER BILL 

The Butler bill provides comprehensively that all officers 
and men who are employed in the seaman or engineering 
departments of seagoing vessels flying the United States en- 
sign and who are citizens of the United States shall here- 
after be eligible for membership in the Naval Auxiliary 
Reserve and shall be enrolled therein upon application and 
given a provisional rank or rating without examination of 
any kind and by so enrolling shall obligate themselves to 
serve in the Navy in time of war during the existence of a 
national emergency declared by the President. Enrollment, 
according to the stipulations of the bill, shall be for a period 
of four years or for a shorter period, corresponding with 
the time an applicant may be obligated to serve in the mer- 
chant marine but in no case for a period shorter than one 
year. It is required, furthermore that all members of this 
class, other than those of commissioned rank shall serve two 
months aboard a vessel of the United States Navy during 
each twelve-month period after enrollment. 

Or close interest to shipowners and ship operators is the 

RETAINER Pay FoR NAVAL RESERVE 

Tangible encouragement for the American shipping inter- 
ests, that have been handicapped in a competitive sense by 
high wage standards, is contained in Section 5 of the Butler 
Bill which provides for “retainer pay” for members of the 
proposed new class. For officers the pay would be, follow- 
ing confirmation, one month’s base pay per annum of the 

corresponding rank in the Navy. For men there would 
be an allowance, before confirmation, at the rate of $120 

per year and after confirmation at the rate of $180 per year. 
That observance of the annual training period aboard 

naval vessels is to be taken seriously under the new project 
is attested by the provision in the pending bill that no re- 
tainer pay shall be paid to any member of the projected 
class who fails to perform his alloted duty with the regular 
Navy. Moreever there is to be no payment until the obli- 
gation for naval service has been discharged, when the re- 
tainer pay from the date of enrollment will be paid in one 
sum. In addition to the “retainer pay,” above mentioned, 
there is to be paid to the reserves from the merchant marine, 
while serving in the regular Navy an amount equal to all 
pay and allowances which would have been due them from 
their regular employers during the time of their absence 
with the Navy plus the Navy pay and allowances of their 
provisional or confirmed rating. 

Plainly the intent of the bill is to create a permanent, 
dependable reserve whose members look upon their inci- 
dental naval duties as a life work. ‘To this end it is pro- 
vided that if members of the auxiliary reserve class, who 
have been confirmed in an enlisted rating, sever their con- 
nections with the merchant marine, their retainer pay there- 
after shall be two months’ base pay of the corresponding Navy 
rating so long as they continue to perform active service 
with the Navy. ‘Thus there is provided a means whereby the 
Government would keep a light hold upon men qualified for 
sea service and, incidentally, it is suspected that the prospect 
of an ever-waiting bonus might operate to draw back’ to the 
merchant marine capable seamen who might be tempted to 
abandon a seafaring life for some other form of employment, 
with which they would in time become dissatisfied. 

CasH GRATUITY FOR TWENTY YEARS’ SERVICE 

As further incentive to the same end it is authorized by the 
proposed law that enrolled members who have completed 
twenty years of service in the Naval Auxiliary Reserve and 
who have performed the amount of service required by the 
law during each term of enrollment shall, upon their own 
application, be retired with the rank and rating held by them 
at the time and shall receive in lieu of any pay a cash gratuity 
equal to the total amount of their retainer pay during the last 
term of enrollment. The requirements as to qualification 
for confirmation in rank and rating are, it may be explained, 

to be prescribed by the Secretary of the Navy, but under no 
circumstances can the holder of a provisional enlisted rating 
be confirmed who has not had at least two months’ service in 
the regular Navy either prior or subsequent to enrollment. 

Inasmuch as the benefits of the contemplated law would 
be available only to officers and men who are employed on 
“sea-going vessels” the definition of a sea-going vessel, within 
the meaning of the act, would upon occasion be likely to be- 
come a matter of importance. In order to provide for this 
contingency the Secretary of the Navy is empowered to deter- 
mine whether or not a vessel is a sea-going vessel. In this 
same connection the Butler Bill also provides that hereafter 
all sea-going vessels flying the United States ensign shall be 
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subject to such inspection as may be prescribed by the Secre- 
tary of the Navy. 

ENCOURAGEMENT FOR ALL-AMERICAN PERSONNEL 

The proposition to equalize the wages of foreign and Amer- 
ican seamen by making up the excess received by our sailors 
through a naval retainer pay in return for which the Govern- 
ment would acquire an efficient Naval Reserve has been ad- 
vocated for several years by such men as Admiral Bowles, 
Captain McAllister and others. Mr. Butler is a staunch 
friend of the movement for the upbuilding of the merchant 
marine, and his feeling is that a naval auxiliary reserve of at 
least 60,000 men enrolled from the personnel of the mer- 
chant marine would operate to strengthen the entire shipping 
industry and encourage an “all-American” personnel in the 
merchant service. While certain of its features have been 
embodied in previous legislative propositions, the Butler Bill 
in its entirety is accounted a unique, original suggestion. The 
General Staff is understood to favor the plan and, despite the 
fact that the bill is patently on the “waiting list,’”’. consider- 
able sentiment in its favor has appeared spontaneously in 
Congress. The future of the Butler Bill depends upon the 
impress upon future U. S. naval policy made by the disarma- 
ment conference. If there is to be no check to the present 
trend of development, the Committee on Naval Affairs stands 
ready to inaugurate hearings on the Butler Bill with the idea 
of obtaining the views of practical men in naval and shipping 
circles and possibly making any changes in the wording of 
the bill that might seem desirable. 

If the Butler Bill does not supply the sorely-needed pana- 
cea it is obvious that some other means must be sought, and 
speedily, too, to equalize or reconcile the disparity between 
the operating costs of foreign and American ships. ‘This 
handicap upon the American merchant marine constitutes a 
problem that obtrudes, nowadays, upon almost every issue of 
public policy that involves transportation. It is an element 
that figures, for example, in the current drive to exempt ves- 
sels of American registry from the Panama Canal tolls. And 
the issue is intensified, by the by, in consequence of the con- 
tinual agitation that American ships be manned exclusively 
by Americans. 

“AMERICAN WaAGES A HANDICAP,” SAYS LASKER 

In enumerating, in his address of October 5, the problems 
of the American merchant marine and the necessities to be 
met if private operation of the government fleet is to be profit- 
able, Albert D. Lasker, chairman of the Shipping Board, 
placed first on his list the handicap of high wages, closely 
followed by the related obligations of expensive victualing 
and severe legislative requirements. He acknowledged that 
if American living standards are to be maintained on the seas 
as on land some means must be found to meet the difference 
between American and foreign wage standards, both in the 
shipyards and in the entire field of ship operation. 

The disproportionate cost of operating American ships is a 
subject whose gravity and insistence was revealed during the 
Congressional hearings that preceded the passage of the Mer- 
chant Marine Act or the Jones Act, so-called, and that was 
emphasized during the Congressional investigation of the 
Shipping Board. For example, some months ago there was 
laid before a Congressional committee figures on the cost of 
wages and board per month on ships of different nations 
which showed that if the United States cost of operation be 
made the basis of computation as an allowance of 100 per- 
cent, the British cost is 54 percent, the Canadian cost 34 
percent and the Japanese cost 17 percent. That the Can- 
adian cost should be 66 percent less than the United States 
average has been accounted particularly significant. 

Some members of Congress, who have, perhaps, looked 
into the matter only superficially, have been prone to reason 
that if the standards of the ports govern the wages of seamen 
there cannot be any excessive hardship for ship operators 

even though the American wage scale rules higher than that 
of any other country. Practical shipping men, as, for ex- 
ample, Mr. P. A. S. Franklin, have endeavored now and then 
to point out to misguided Congressmen that when an Amer- 
ican ship enters a foreign port it is only a small percentage 
of the men who desert and are replaced by others at a lower 
wage. Similarly the foreign ship, setting forth with a low- 
pay crew, loses by desertion at her American port of call only 
a small proportion of her personnel who must be replaced at 
the higher scale. Under the Butler Bill, American seamen 
would have, to be sure, added incentive to cling to their 
places, but on the other hand the differential paid by the 
Government would go far to take care of the ship operator’s 
extra burden. 

SPECIFIC EXAMPLE OF WAGE DISPARITY 

When the Commerce Committee of the United States 
Senate was drafting what was to become by enactment the 
Merchant Marine Act of 1920 it was supplied with figures. 
that showed in detail the serious consequences of that wage 
disparity that the Butler Bill would go far to correct. For 
example, Frank C. Munson made his memorable comparison 
of the British steamer Munarden and the American steamer 
Walter D. Munson, the former a coal burner and the latter an 
oil burner, but chosen for comparison because each carries a 
crew of forty-two men. ‘The pay roll of the British vessel 
was given as 733 pounds sterling as compared with a monthly 
pay roll of $4,262.50 on the American vessel. If six men 
were added to the crew of the Walter D. Munson to make her 
a coal burner, thereby affording an even basis for comparison, 
the disparity of the monthly pay roll would be increased by 
$540, in addition to the expense of victualing the six extra 
men. 

The pay or wage disparity between American and foreign 
scales has always been sufficiently marked in the case of 
every class of ship personnel to constitute a balance of power 
in competition. During the past few years, however, it has 
been particularly marked in the case of officers. Thus, a dif- 
ference of perhaps 25 percent (at post war rates of exchange} 
in the pay of British and American able seamen has been 
overshadowed by a gap between the compensation of officers 
of the two nationalities, indicated when the pay of the cap- 
tain of the Munarden, 42 pounds sterling per month, is set 
over against the $343.75 allowed the captain of the Walter 
D. Munson, and when the average pay of the mates on the 
British vessel, 22 pounds sterling, is placed in deadly parallel 
with the stipend of $586.25 for three mates on the American 
ship. The chief engineer of the British steamer receiving 
30 pounds sterling per month has responsibilities equivalent 
to the chief engineer of the American oil burner, who is paid 
$318.75 per month. 

ProvipEes DEcIsIVE ADVANTAGE REGARDING OFFICERS 

Experienced operators, such as Mr. Munson, have declared 
that British shipowners have operating costs that are on an 
average 40 percent lower than the American, principally be- 
cause of the inequalities in pay. They have conceded the 
claim that with respect to the ordinary personnel of a ship 
—the seamen, firemen and coal passers—there may be some- 
thing in the contention of the labor leaders that a foreign 
ship coming into United States ports regularly will be all but 
compelled to raise wages to an approximation of the American 
standard. But that is not true, it is insisted, in the case of 
the officers. The foreign officers stick by their ships, giving 
the foreign owner the benefit of an appreciable saving. That 
this is a decisive advantage in a competitive sense will be ac- 
cepted when it is considered that on many a vessel the expense 
of operation is pretty evenly divided between payments to of- 
ficers and payments to or on behalf of crew instead of the 
bulk of the outlay going to enlisted personnel other than 
officers. 

(Concluded on page 839) 



Developments In Marine Insurance 
Concrete Ships—Lake Hulls—Motor Boats—Shipowner’s 

Liability — Contributory Values — Unrepaired Damage 

By ‘“Bordereaux’”’ 

N the judgment of the great majority of marine under- 
writers the concrete ship has not demonstrated her ac- 
ceptableness as an insurable risk. They observe with open 

skepticism the efforts of exponents of this form of vessel con- 
struction in endeavoring to convince the shipping world of 
its superiority. It has recently been said that the only major 
defect so far developed in the concreter is her small resistance 
to local shock, as, for instance, when she bumps into a dock, 
and that this is negatived by the ease and inexpensiveness of 
repairs. They tell the underwriters that recently a concreter 
was repaired in four hours, and at a trifling cost; that her 
crushed stern was made whole again by the simple device of 
listing her, chipping out a space four feet by five, and pouring 
in the cement. It would have taken two weeks to effect the 
repair of such an injury to a steel vessel. But the under- 
writer shakes his head and replies that, aside from lasting 
qualities, the concrete hull will always weigh more than a 
steel one of equal displacement and that concrete ships can 
be successfully employed only on routes where space rather 
than tonnage cargoes predominate. This alone, they argue, 
would preclude the use of concrete vessels as tankers. In 

this connection it is interesting to remember that the American 
Bureau of Shipping gives the “experimental” classification 
to concrete vessels, as also does London Lloyds. Full classi- 
fication, though denied at the present time, may come 
eventually, if warranted by experience. 

As an ocean-going cargo carrier it is too soon to pass 
definitely upon the value of the concreter, though she has 
proved her usefulness as a harbor craft. Despite the im- 
provements in concrete construction since California gave us 
the famous Faith, the material now employed being much 
lighter and stronger, the underwriter remains doubtful as to 
the effects of engine vibrations, endurance in casualties, etc. 
Insurance rates on the Faith were, in many particulars, much 
higher than those charged on steel vessels. When builders 
proposed to overcome the defect of weight by reducing the 
thickness of the hulls, the underwriters objected on the 
ground that a thinner hull, combined with the porosity of 
the cement, might allow the water to reach the steel rein- 

forcement and seriously weaken it through rusting. They 
cannot forget how the concrete steamer Cape Fear crumbled 
to pieces and sank with the loss of seventeen of her crew 
when she collided with the steel steamer City of Atlanta, less 
than a year ago. 

Lake Hull Insurance 

AKE hull insurance has shown, so far, a slightly better 
margin of profit than in recent years; but perhaps a less 
attractive account will have to be recorded before navi- 

gation closes and the fall storms have taken their customary 
toll of the underwriter. Hull valuations at $70 per gross 
registered ton do not tend to over-confidence. As usual, the 
Great Lakes Protective Association covers the first 25 per- 
cent of the lake fleet at 314 percent. Disbursements are 
covered in the general market, and particular average claims 
come under a 3 percent franchise. The experience of the 
Great Lakes Protective Association for several consecutive 
years has been an underwriting deficit of about $250,000. 
The insurance on the two thousand or more vessels in the 
Great Lakes fleet is placed by a comparatively small number 

of brokers and is, in the main, carried by the old line 
companies. 

In view of the low valuations the warranty found in ocean, 
hull policies, limiting the disbursements insurance to 15 per- 
cent of the hull value, is omitted from the form of the lake. 
hull policy, leaving the owner at liberty to insure any amount 
he desires on this interest. ‘Detention earnings” is a form. 
of insurance more commonly used by owners of lake vessels 
than by those of ocean-going steamers. This cover commits 
the underwriter to pay so much a day, according to the 
amount of the policy, for each day in excess of seven days. 
and not exceeding twenty-six days, that the vessel is detained 
by casualty, other than total loss, from performing her service. 
The rate is 44% percent. The rate on steel vessels is always. 
the same; that is, 334 percent, which is about 33 percent. 
net to the assured. 

Under the regular form of lake policy the vessels insured. 
are allowed to navigate the waters, bays, harbors, rivers, 
canals and other tributaries of the Great Lakes, not below- 
Lake Erie. For an additional premium smaller vessels may 
have their navigation limits extended to include trips as far- 
down as Montreal. Steel vessels are warranted to be laid up, 
out of commission between Noyember 30 and May 1, on ac- 
count of the severe winters and the perils from ice. In con- 
sideration of an additional premium steel steamers may be. 
permitted to navigate in the early part of April and as late as. 
December 12. But ice claims are payable on damage sus~ 
tained during these sailings only in excess of 3 percent on the. 
entire valuation. Such early season losses sometimes reach 
the neighborhood of $200,000. An analysis of lake claims. 
shows that most of them are occasioned by ice damage, with 
the striking of bridges, docks and similar obstacles running a. 
close second. 

Motor Boats Disliked 

AKE motor boats are not in good standing with under- 
writers. They have lost too much money on them. And; 
the chief reason for this dislike lies in the inexperience 

of the men who run them—that is, their owners. It is quite a. 
different thing to handle a motor boat engine and to run an. 
automobile, but not every owner realizes this at first. Feed 
pipes clog very readily; and careless use of cigarettes in the. 
area affected by the overflow results in instant and stubborn 
fires. Higher-priced boats, from $10,000 to $25,000, are. 
readily insurable, for the reason that experienced engineers. 
and competent crews are usually on them. Motor boats em- 
ployed for commercial purposes are practically uninsurable; 
the moral hazard looms ominously in craft so exposed as. 
these to loss of profit. 

Shipowners’ Liability 
NDERWRITERS regret the evident feeling of bitter- 

| ness entertained toward them by certain steamship in- 
terests, due, for the most part, because of the activity 

displayed by the former in attempting to have the Harter Act 
so amended as to compel the carriers to live up to the obliga- 
tion imposed by the relationship existing between carrier and 
shipper. It should always be remembered that the under- 
writers have nothing to lose as a result of the carriers evading. 
their responsibilities; it merely means that if the underwriters. 
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are forced to assume the burdens which properly belong to 
the carriers the rates will have to be increased to a point where 
the premiums will offset the losses. 

It is believed that the faults will be eliminated very 
quickly, if carriers are held to a strict accountability, but that 
otherwise we will have a repetition of the pilferage fiasco— 
an ever-increasing carelessness, with corresponding increases 
in losses. ‘The economic waste thus entailed is never over- 
come by mere compensation for losses, many of which could 
be obviated by proper precautions. It is hoped by the under- 
writers that the carriers will come to see the situation in this 
reasonable light, as so much depends upon close cooperation 
between shipowners, shippers and underwriters in the up- 
building of our hoped-for foreign trade. 

The “Shipped”’ Bill 

N the second interim report of the Chamber of Shipping 
and Pilferage, recently received from England, the phrase 
“received for shipment” is discussed in an important and 

direct manner. The recommendation of the Chamber’s com- 
mittee is as follows: ‘‘The custom of issuing bills of lading 
for goods ‘received for shipment, except where the circum- 
stances make no other form appropriate, should be discour- 
aged, as it gives scope for pilferage, and in no case should 
shipowners, under whatsoever pressure from merchants, issue 
a ‘shipped’ bill of lading until the goods are on board the 
steamer, as the difficulties of protecting the steamer against 
claims for pilferage which may have happened before ship- 
ment are thereby greatly increased.” 

Contributory Values 

HERE appears to be considerable confusion in the mind 
of the layman as to the basis of contributory values in 
general average. The proper test to apply is, ‘““What 

value did the party receive which he would not have received 
if vessel and cargo had perished?” Property contributes on 
the basis of net arrived values, thus cargo pays on its landed 
value less cost of landing, such as duty, destination, freight, 
cartage and expenses at port of refuge. Likewise the vessel 
pays on its damaged arrived value, less costs of temporary 
repairs which may have been made subsequent to the disaster. 
The value made good must itself contribute. 

Identical Ownership 

DENTICAL ownership barred recovery in a recent inter- 
esting suit by a marine insurer against the United States 
Railroad Administration. It was the case of the Globe 

and Rutgers Fire Insurance Company vs. Hines, agent, 273 
Federal Reporter 774; and both vessels in the collision were 

the property of the Railroad Administration. In giving judg- 
ment for the defendant the Court of Appeals made some in- 
teresting points. It was held that an underwriter of marine 
insurance who paid a loss resulting from a collision against 
an insured vessel and another is subrogated to the rights of 
the insured owner of the vessel against the other vessel in 
regard to the loss. The marine underwriter can only recover 
when the insured could have recovered. There can be no 
right of subrogation in favor of the marine underwriter for 
loss paid on a ship injured in the collision where the injured 
ship and the one which was responsible for the injury are 
owned by the same party. 

Negligence and Liability 

Ds some of our readers have wondered at 

times just what liability rests with a marine under- 
writer in event of a vessel striking a reef and sinking 

when the day is clear and the sea calm and the disaster is un- 
questionably due to the negligence of the master. The answer 
is that the underwriter must pay. As a reef is one of the 
perils that lurks in the deep it comes under the definition of 
“perils of the sea.” The fact that the day was clear and the 
sea calm and the master’s negligence was responsible for 

striking the reef cannot relieve the underwriter from liability. 
He undertakes to cover loss or damage due to perils of the 
sea, and does not limit this undertaking to a certain state of 
weather or condition of the sea. Nor does the basic form of 
policy contain any clause whereby the underwriter would be 
excluded for an insured loss simply because it was occasioned 
by negligence. 

The Hudson River Bridge 
HE proposed pontoon bridge over the Hudson River is 
being contemplated with some misgivings by inland 
hull underwriters. They realize that the risk on the 

larger vessels operating on the Hudson may be materially 
increased by the construction of a bridge such as the one 
now under consideration. Says one underwriter, “The 
wooden ships were enough of a nightmare to insurers during 
their sailing days without having them arise from their graves 
to again haunt us.” 

Bill of Lading Notations 
‘HE question is often asked whether a steamship bill of 
lading stamped “‘not liable for pilferage”’ relieves: the 
ocean carrier from liability for loss through pilferage. 

The Harter Act prohibits the shipowner from making any 
notation on the bill of lading relieving the carrier from lia- 
bility for loss or damage arising from negligence, fault or 
failure of proper loading, stowage, custody, care or proper 
delivery of cargo, and renders void any words or clauses in 
bills of lading or shipping receipts which tend to abrogate 
this liability. 

Unrepaired Damage 
NREPAIRED damage often involves underwriting 

U complications. An interesting light on the subject was 
cast, not long since, by so eminent an authority as Jus- 

tice McAvoy of the New York Supreme Court. In the course 
of his opinion he observed: ‘The rule of maritime jurists as 
to liability of insurers is that the vessel’s owners or the as- 
sured should receive the amount of estimated damage at the 
port of distress regardless of the fact that actual repairs might 
be made for a lesser amount at another port to which the 
vessel could be towed or proceed upon her own motivation 
(Pitman y. Universal Marine Insurance Company, 9 
Queen’s Bench Division, 192; Insurance Company v. South- 
gate, 5 Peters, 604). This rule, of course, may be averted by 
specific agreement of the assured and assurer to adopt another 
media of liquidating damage. The theory that an assured is 
limited to the actual amount paid for actual repairs would 
lead to the absurdity that if he made no repairs at all and 
used the vessel in her damaged condition he could recover 
nothing (The Keeler, 194 Federal, 342). The survey pro- 
vided for in case of damage in such an instance would be 
useless; else why survey when actual cost of actual repairs is 
the sole criterion ?” 

Sweat Damage 
O much misunderstanding has arisen over the term 
“ship’s sweat or steam of hold” that many underwriters 
are discontinuing the use of that phraseology and sub- 

stituting “actual contact of cargo with sweat of vessel.” There 
is a moisture in the hold of every vessel which does not amount 
to sweat and for which underwriters should not make them- 
selves liable. This matter has been prominently before the 
underwriters in recent months in connection with shipments 
of rubber and other commodities, but they may still be re- 
luctant to make the change in their policies which conserva- 
tive underwriting demands. 

RECONDITIONING THE LEVIATHAN.—Estimates for recon- 
ditioning the Leviathan, specifications for which were sent 
to shipbuilders on October 29, place the cost at over $8,- 
000,000. ‘The cost of converting the vessel from a coal to an 
oil burner will probably amount to $1,250,000. 



Are You a Shipping Man, a la Edison? 
Questions That Thomas A. Edison Might Ask to 

Test the Qualificaitons of a General Shipping Man 

By “Old Scotch” 

propounded in a recent issue to test the qualifications 
which Mr. Edison, were he a shipping man, might pro- 

pound for prospective marine engineers to enter his: employ, 
that I have been asked to prepare a similar set of questions 
applicable to the requirements for a general shipping man. 

As stated in the prelude to the engineering questions, the 
standard set by Mr. Edison involves a fair understanding of 
historical facts, general information and technical lore con- 
nected with the profession. In this case they will, in general, 
be simple questions which should be answered offhand by 
one versed in the art: if they require you to hunt up refer- 
ences on the particular subject involved, that will help you 
to retain the information sought after. In any event, if you 
think that you are a fairly well informed ship man, just 
give yourself an examination in the following questions and 
do yeur own marking. 

If you conscientiously can award yourself a mark of 70 
percent, then we will recommend that you be put on the 
“waiting list,’ that is waiting until Mr. Edison gets out of 
the electrical business and goes into shipping. I don’t know 
how long this will be and no one else does. Here they are: 

1. What is meant by a bare-boat charter? 
2. What is meant by a time charter? 
3. What very important service did the Great Eastern 

perform before she was broken up? 
4. Name three important steamship lines operating in the 

North Atlantic. 
5. What duty does the United States Government alone 

perform yearly for all the leading maritime nations, as a 
direct result of the loss of the Titanic? 

6. What is barratry? 
7. Why are ships classified ? 
8. What is “particular average” in connection with marine 

insurance ? 
9. Where are the Grand Banks? 

10. What precautions should be taken before a man is 
allowed to enter a tank which has contained fuel oil or cargo 
oil? 

11. What is meant by a 3-inch line? 
12. What articles should be kept at all times in a life- 

boat on a sea-going vessel ? 
13. What relation does the scope of an anchor chain bear 

to the depth of water in which a vessel may be anchored ? 
14. Who invented the first deep sea sounding apparatus? 
15. What are the advantages of stockless anchors over the 

ordinary type? 
16. What is the 

ships ? 
17. What kind of wood is generally used for sheaves. in 

blocks ? 
18. What is a snatch block ? 
19. Of what material is cakum made? 
20. How many cubic feet in a so-called cargo ton? 
21. How many cubic feet of living space must be pro- 

vided for each seaman in American ships? 
22. What transatlantic liner was first given the appella- 

tion of ‘“‘greyhound ?” 
23. What is dunnage? 
24. What was the name of the American naval officer 

who first laid out the so-called Atlantic lanes? 

S, many readers were interested in the 100 questions 

best material for treenails in wooden 

25. Which is further east, Valparaiso, Chile, or Valpa- 
raiso, Indiana? 

26. Under what circumstances 
used ? 

27. Wherein does the action of the gyroscopic compass 
differ from the ordinary magnetic compass ? 

28. What famous Englishman lost his lfe in searching 
for the Northwest passage? 

29. What are the duties of the United States 
sioner of Navigation ? 

30. How much life boatage is required on an American 
sea-going freighter? 

31. What is great circle sailing? 
2. On what basis are pilotage fees usually charged ? 

33. What was the name of the only seven-masted schooner 
ever built in this country? 

34. What is the meaning of C. I. F. in shipping circles? 
35. What is a harness cask and why was it so named? 
36. Name the most famous line of American transatlantic 

steamers, prior to 1860. : 

37. Why are the sails on many small vessels in European 
waters red instead of white? 

38. Where is the cross-jack yard on a full-rigged ship? 
39. Why were double top-sails adopted on square riggers ? 
40. Who wrote the first great American treatise on navi- 

gation ? 
41. Why were wooden vessels copper-sheathed below the 

waterline ? 
42. Who named the Gulf stream? 
43. What is the youngest age at which a master or chief 

engineer can secure a license from the Steamboat Inspection 
Service ? 

44. What is the largest vessel in the world, now afloat? 
45. Who is the present chairman of the United States 

shipping Board ? 
46. How many life-preservers must be carried on American 

vessels ? 
47. What is the smallest sized steam vessel required to 

carry a licensed master, under United States Laws? 
48. How often must all steam vessels in the United States 

be inspected by the Government ? 
49. What is general average, pertaining to marine insur- 

would a sea-anchor be 
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. What is a P. P. I. marine policy? 
Why are bilge keels used? 
What is an orlop deck? 
What is a shelter deck? 
What is a sheer strake? 
Why is it made heavier than other strakes? 
What is a bridge deck bunker? 
What is a three-island ship? 

58. If » merchant ship has been damaged, what certificate 
is necessary before she again preceeds to sea? 

59. What is a block coefficient ? 
60. Give an average percentage of block coefficiency for a 

freighter. 
61. When cargo is carried at 

measurement,” what 1s meant ? 

62. What is the ordinary capacity of a cargo winch in 
tons ? 
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(Concluded on page 824) 
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Pesnicimnisonaiis 

Officers and Committee Members of the Marine Equipment Association of America 

(1) Col. E. A. Simmcns, Simmons-Boardman Publishing Company, president; (2) K. L. Ames, Jr., American Steel Foundries, secretary; (3) Frank 
Hatch, Shephard Electric Crane and Hoist Company, chairman of entertainment committee; (4) J. C. McQuiston, Westinghouse Electric and Manufac- 
turing Company, executive committee; (5) H. F. Alexander, Pacific Steamship Company, executive committee; (6) G. W. Selby, Marine Decking and 
Supply Company, executive committee; (7) J. D. Sarles, Pyle-National Company, executive committee; (8) Captain C. A. McAllister, American Bureau 
of Shipping, chairman of joint committee of the Society of Naval Architects and Marine Engineers and the Marine Equipment Association; (9) H. L. 
Hibbard, Cutler-Hammer Manufacturing Company, executive committee; (10) F. C. Bradbury, Crane Company, executive committee; (11) W._A. Cather, 
Worthington Pump and Machinery Corporation, chairman of publicity committee; (12) G. C. Fuller, The Superheater Company, joint committee of the 
Society of Naval Architects and Marine Engineers and the Marine Equipment Association. 
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(1) Stevenson Taylor, President, American Bureau of Shipping. (2) Rear Admiral W. L. Capps, U. S. N., President, 

Society of Naval Architects and Marine Engineers. (3) H. H. Raymond, President, American 

Steamship Owners’ Association. 

A Successful “American Marine Week” Is Assured 
Plans for First Cooperative Marine Exposition Ever Held in This Country 

Nearing Completion—Opens on November 14 

Technical Committees to Inspect Exhibits — Marine Engineering and Shipping 

Age to Issue a Daily, Reporting Programs, Speeches and News 

HE Marine Exposition, which is to be held at the Cen- 
tral Mercantile Building, Sixth avenue, between West 

18th and West 19th streets, New York city, during the 

week of November 14, promises to be the greatest all-marine 
gathering ever held in this country. The determination of the 
shipbuilders, shipowners and ship operators to get together 
and present a united force for the preservation and develop- 
ment of our merchant marine is reflected in the decision of the 
American Steamship Owners’ Association to have its technical 
committee represent that organization on Steamship Owners’ 
Day at the exposition. The same spirit is also true of our 
own classification society, the American Bureau of Shipping, 
which has called a luncheon meeting of its technical com- 
mittees at the Engineers’ Club on Thursday, November 17, 
and of the Atlantic Coast Shipbuilders’ Association, which 
has offered the facilities of its office for the distribution of 
tickets and literature to its members. 
When one considers the support given to the coming expo- 

sition by the above-mentioned organizations in addition to the 
backing of the Society of Naval Architects and Marine Engi- 
neers which expects to have 1,000 of its 1,755 members in 
attendance at its annual convention November 17 and 18 
and also the cooperation of the American Society of Marine 
Draftsmen, which has arranged to hold its annual conven- 
tion on November 17, 18 and 19 in order to coincide with the 
week of the Marine Exposition, it is evident that the first con- 

certed effort to make “American Marine Week” a time of 
combined gatherings of marine associations has met with 
unqualified success. 

In recognition of the value of “American Marine Week” 

as a factor in creating a national realization of the relation 
of our merchant marine to our future prosperity, the Marine 
Equipment Association has spared neither time nor expense to 
perfect all business and social arrangements. Days and even- 
ings will be given special names, such as Navy Night, Ship- 
ping Board Night, Shipowners’ Day and Naval Architects’ 
Day and on each occasion appropriate speeches will be made 
by prominent speakers. In order that the programs, speeches 
and news of this great event may be given the publicity it 
deserves, MARINE ENGINEERING AND SHIPPING AGE will 
issue a daily edition which it will distribute every morning at 
the exposition. While the Railway Age has issued daily 
editions at railroad conventions for many years, this is the 
first time that it has been attempted by any publication in the 
marine field. 

Invitations to attend the exposition have been sent to the 
delegations attending the conference for the limitation of arm- 
aments, the foreign naval commissions and the naval attaches 
of the foreign embassies. As a large number of these dis- 
tinguished people are interested in shipping and as the em- 
bassies courteously furnished their names with expressions of 
interest, there is no doubt of a large attendance of these 
gentlemen who will carry back to their respective countries 
the knowledge of what America can do in the construction of 
ships and their equipment. 

SPECIAL EXHIBITS 

In addition to this the exhibits of the United States Navy 
and the Shipping Board will be of particular interest to those 
attending the conference for the limitation of armaments, and 
to a great number of naval experts from all over the world 
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who will be in New York at this time. The Navy Depart- 
ment will exhibit over 150 special items representing the 
Bureaus of Construction and Repair, Ordnance, Engineering, 
Navigation, Marine Corps and Aeronautics. The Shipping 
Board will show a 50-foot model of the latest type of 535- 
foot combination passenger and cargo steamer and a model 
of a standard stateroom. 

The body of the expositicn will contain much that is new 
and up-to-date in marine equipment, affording an opportunity 
for all shipping men to keep abreast of the developments in 
the marine field. The necessity for successful men to know 
all about the equipment used in their profession is obvious 
and attending an exposition of this sort is the best way to get 
this knowledge. Shipping and shipbuilding concerns will 
profit by requiring at least one of their staff to file a report 
of the important improvements and new devices exhibited. 

AMERICAN STEAMSHIP OWNERS’ ASSOCIATION 

The American Steamship Owners’ Association will be offi- 
cially represented at the Marine Exposition by their technical 
committee which will attend in a body on Wednesday after- 
noon, November 16, at 3 o’clock. Wednesday is Steamship 
Owners’ Day and this committee is particularly fitted to rep- 
resent that body of men because it is their duty to advise the 
steamship interests on all matters of a technical nature. 
While these men individually decide upon what type of 
equipment their respective companies will use in their ships, 
they also influence to a large extent the procedure that the 
American Steamship Owners’ Association adopts for the good 
of our merchant marine. The technical committee studies 
such prospective legislation as the subdivision of ships by 
transverse bulkheads, the load line, the disposal of oily 
residue and the rules for the inspection of steamboats. As a 
result of these studies the Congressional committees are fur- 
nished with facts relating to the merchant marine that they 
may refer to in the formulation of rules and laws. The mem- 
bers of the tec:nical committee are as follows: William, F. 
Gibbs, chief of construction, International Mercantile 

Marine Company, chairman; John H. Telford, superintend- 
ing engineer, Munson Steamship Line; A. S. Hebble, super- 

intending engineer, Southern Pacific Company, Atlantic 
Steamship Lines; James Donald, president, States Marine 
and Commercial Company; Warren F. Barry, superintending 
marine constructor, Fall River Line; C. E. Ward, Jr., v ce- 

president Merchant Shipbuilding Corporation, representing 
United American Lines; R. W. Morrell, marine superin- 

tendent, Tide Water Oil Company. 

AMERICAN BUREAU OF SHIPPING 

The American Bureau of Shipping is strongly in favor of 
the growing tendency of marine organizations to get together. 
In recognition of the value of the united action displayed by 
the marine societies which are backing the Marine Exposi- 
tion, the bureau has called a luncheon meeting of its tech- 
nical committees at the Engineers’ Club, New York City, ot 

1 o’clock Thursday, November 17; and all of them w11 

naturally attend the exposition. As these committees ave 
formed to give the technical staff of the American Bu-eau 
of Shipping the opportunity to cbtain the opinions cf the 
best naval architects and marine engineers in the cvuntry, 
the assurance of their attendance and cooperation du-ing 
“American Marine Week” is highly significant. 

The exposition will be formally opened at 2 o’clock Mon- 
day afternoon, November 14. On other days it will open at 
10 a. m. and it will close every evening at 10 p.m. Between 
10 a. m. and 7 p. m. it will be closed to the public so that 
those engaged in the shipping business may talk in comfort. 
After 7 p. m. it will be thrown open to the public and every 
effort made to convey to all industries the realization of the 
relation of our merchant marine to our future prosperity. 

Badges having distinctive colors will be provided for the 

business, professional men and guests attending the exposi-- 
tion. Every one who registers will receive a badge having a 
separate number and complete lists will be published each 
day in both alphabetical and numerical order giving the 
names and numbers of the persons who have received badges. 
This will make identification easy and promote social and. 
constructive acquaintances. 

Program of Naval Architects’ Meeting 
HE twenty-ninth general meeting of the Society of Naval 
Architects and Marine Engineers will be held at the 
Engineering Societies Building, 29 West 39th Street, 

New York, Thursday and Friday, November 17 and 18, 
1921. The business sessions will begin promptly at 10 
o'clock each day. 

This year the afternoon session on Thursday will be de- 
voted to the reading of papers pertaining to electric ship. 
propulsion and will be held jointly with the American In- 
stitute of Electrical Engineers. The papers arranged for: 
presentation at the meeting are as follows: 

TuHurspay Mcrninc, NovemMBer 17. 
“The Tactical Relations Between Different Classes of Men-of-- 

War and Their Embodiment in Design.” By Rear Admiral W.. 
L. Rodgers, U. S. N. 
“Development of the Three Plane Navy, With or Without. 

Battleships.” By Mason S. Chace, naval architect. 
“American Classification of American Vessels.” By W. A. 

Dobson, naval architect, William Cramp & Sons Ship & Engine 
Building Company. 

THUuRSDAY AFTERNOON, NOVEMBER 17 

“Electric Propulsion of Ships.” By W. E. Thau, general engi-- 
neer, Westinghouse Electric & Manufacturing Company. 

“Electric Auxiliaries on Merchant Ships.” By E. D. Dickin- 
son, niechanical engineer, marine department, General Electric 
Company. 

Fripay Morninc, NoveMBrER 18 

“How Can American Ships Compete Successfully with Foreign. 
Ships?” By W. L. Marvin, vice-president and general manager,. 
American Steamship Owners’ Association. 

“The Importance of Port Facilities in the Development of Mer- 
chant Marine and Commerce.’ By Rear Admiral H. H. Rous- 
seau, U.S. N. ; 

_ “American Apprenticeships, Schools and Scholarships.” By C. 
Ff. Bailey, engineering director, Newport News Shipbuilding & 
Dry Dock Company. 

“Cost Accounting and Estimating.” By H. H. Schultze, super-- 
intendent estimating division, Bethlehem Shipbuilding Corpora--- 
tion. 

FripAy AFTERNOON, NovEMBER 18 

“Design and Construction of Passenger Steamers.’ By E. H.. 
Rigg, naval architect, New York Shipbuilding Corporation 

“The Influence of Shape of Transverse Sections Upon Resist-- 
ance.” By Professor H. C. Sadler and Professor E. M. Bragg, 
both of University of Michigan. 

“Calculation of the Transverse Strength of Submarines by 
Marbec’s Method.” By Professor Wm. Hovgaard, Massachu-- 
setts Institute of Technology. 

“Power and Speed Trials, 10,000 D. W. Ton Tanker.” By 
Professor H. A. Everett, naval architect, Union Shipbuilding 
Company. 

The annual banquet will be held in the Grand Ball Room 
of the Waldorf-Astoria, 34th Street and Fifth Avenue, Friday 
evening, November 18, at 7:30. 

As has previously been announced, the meeting of the 
Society is being held during the same week as the Marine 
Exposition. A committee, made up of Captain C. A. Mc- 
Allister, chairman; J. Howland Gardner, W. H. Todd, H. H. 

Raymond and F. L. DuBosque, has been appointed to co- 
operate with a similar committee of the Marine Equipment 
Association of America to arrange a satisfactory program for 
the week of the exposition. In order to afford the members 
of the society an opportunity to visit the exposition during: 
hours specially set apart for them a taxi-cab service will be 
operated by the Marine Eauipment Association between the 
Engineering Societies Building, where the society will meet,. 
and the Centre] Mercentile Building, where the show will 
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THE EXHIBIT COMMITTEE, MARINE EQUIPMENT ASSOCIATION 

(1) W. M. Wampler, The Ellcon Company and Coen Company, Incorporated, Chairman. 

(3) William H. Easton, Westinghouse Electric and Manufacturing Company. 
(5) Gardner Cornett, Pneumercator Company, Incorporated. 

Gyroscope Company. 

The Griscom-Russell Company. 

be held. The exposition will be open from 10 A. M. to 10 
P. M., except on the first day, when it will open at 2 P. M. 
Thursday from 4 P. M. to 7 P. M. and Friday and Saturday 
from 10 A. M. to 7 P. M. will be known as “Naval Archi- 
tects’ Days.” 

Program of Marine Draftsmen’s 

Convention 
HE tenth annual convention of the American Society of 
Marine Draftsmen will be held in the Engineering 
Societies Building, 29 West 39th Street, New York city, 

November 17, 18 and 19, 1921. The regular business and 
professional sessions w‘ll begin at 10 a. m. each day. 

The national executive committee of the society will meet 
at 10 a. m. Thursday, November 17, in the convention head- 
quarters selected by the local committee at the Hotel Breslin, 
Broadway, at 29th street, New York, to examine the creden- 

tials of the representatives from the following branches: 
Delaware River, Boston, Quincy, Bridgeport, Hudson River, 

Connecticut, Bath, District of Columbia, Newport News, 
Bethlehem and New York. 

The auditing committee, composed of members from the 
Bridgeport, Delaware and New York branches, will meet at 

(2) Robert B. Lea, The Sperry 

(4) A. S. Hoffman, 

the same time and place. In the evening the executive com- 
mittee and visiting representatives in a body will attend the 
Marine Exposition, local branch No. 23 participating in the 
Exposition with a brilliant display of the draftsmen’s work. 

On Friday, November 18, the regular business session 
will be held for which the program is roll call, announce- 
ments, minutes of the 1920 convention held in Washington, 
D. C., proposals of amendments to the constitution and by- 
laws, report of the auditing committee, report of officers, ex- 
ecutive, standing and special committees, also reports from 
the various branches. In the evening the local committee 
plans a regal reception to the executive committeemen, mem- 
bers and representatives by going in a body to “Get To- 
gether,” now playing at the Hippodrome. ; 

On Saturday, November 19, morning sessions will be 
taken up by unfinished business, general and new business 
selection of the city for the 1922 convention, nomination and 
election of officers for 1921-1922. The afternoon sessions 
will be devoted to the reading and discussion of technical 
papers and lectures. On Saturday evening the annual ban- 
quet and reception will be held at the Hotel Breslin. The 
local committee, consisting of F. Adler, H. Dunham, R. 
Doerflinger, W. Robertson and C. Jacobson, promises to have 
on hand a good entertainment by profession2] talent and 
some very able speakers. 
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Directory of Exhibits 

The American Brass Company, Waterbury, Conn.—Brass, 
copper and bronze in sheets, plates, wire, rods, bars and tubes; 
tobin bronze rods and shafting; turbine blading, brass, nickel 
and bronze, Cupro nickel and monel metal; condenser tubes, 
Admiralty and Muntz metal; condenser head plates. Booth 75. 

American Car & Foundry Company, 165 Broadway, New 
York.—Berwick electric rivet heater; Berwick electric scarfing 
heater; Berwick electric rod heater. Representatives: F. C. 
Cheston, U. B. Wallace, W. M. Earl. Booth 150. 

American Engineering Company, Philadelphia, Pa —35 
horsepower electric winch; electro-hydraulic steerer driven 
by Hele-Shaw pump and controlled by A-E-Co. hydraulic 
telemotor; Hele-Shaw electro-hydraulic winch; small elec- 
tric windlass; steering wheels and stockless anchors. Repre- 
sentatives: P. E. Kriebel, D. C. Spencer, E. B. Bryant, C. V. 
Koons, F. W. Kay, R. C. Lamond and H. Buckholtz. Booths 
81 and 96. 

American Manganese Bronze Company, Holmesburg, Phil- 
adelphia, Pa man- 
ganese bronze propeller blade; charts of comparative tests on 
propeller metals; photographs of installations, etc. Repre- 
sentatives: C. R. Spare, T. H. Addie, D. V. Williamson. 
Booth 63. 

gages, gage and boiler testing outfits. 

O (e) fe) 
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New York City, No 

American Steel Foundries, Chicago, I1l1—Dunn anchors. 
Representative: A. I. Jones. Booth 159. 

Asbestolith Manufacturing Company, 1 Madison Avenue, 
New York.—Asbestolith sanitary fireproof flooring, wainscot- 
ing, stair covering, etc., and superior ship decking. Repre- 
sentative: R C. Burnside. Booth 206. 

The Ashton Valve Company, 126 Liberty Street, New York. 
Safety valves, relief valve, whistles, pressure and vacuum 

Representative: Charles 
W. Buckelew. Booth 197. 

The Babcock & Wilcox Company, 85 Liberty Street, New 
York.—Drawings of half actual size of various types of 
boilers; électrien concentration indicator; models of oil burners, 
headers and all valves and fittings as installed on Babcock 
& Wilcox boilers. ‘Representatives: J. Coleman, J. : 
Kine, Je Graham, aa Be Stillmany sha vAR Colson GaaWe 
Middleton. Booths 16, 17 and 18. 

Bethlehem Shipbuilding Corporation, Ltd., Bethlehem, Pa. 
—The Bethlehem-Weir line of auxiliaries, which will include: 
25-ton evaporator, 14-inch centrifugal pump direct connected 
to 9-inch by 8-inch vertical steam engine, 91%4-inch by 7-inch 
by 15-inch dual air pump, 3%-inch by 2%-inch by 5-inch feed 
pump, 81-inch by 6-inch by 18-inch feed pump, 7%4-inch by 
5-inch by 10-inch horizontal fuel oil pump, 10%-inch by 
8-inch by 22-inch pair of feed pumps and tank; pump body 

812 
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and valve chest 21-inch by 14-inch by 27-inch feed pump; 
7-inch by 8-inch by 18-inch general service pump; 4%%4-inch 
by 5-inch by 12-inch general service pump; Bethlehem duplex 
ram hydraulic telemotor with the transmitter and receiver 
connected; a complete Bethlehem (Dahl) mechanical oil 
burning system including pumps and a section of the furnace 
front; and a representative line of marine valves and fittings. 
Representatives: K. W. Heinrich and A. V. Reynolds. Booths 
163, 164, 179 and 180. 

The H. E. Boucher Mfg. Company, 150 Lafayette Street, 
New York.—Miniature marine reproductions; practical minia- 
ture power and sail boats; steam and electric machinery; 
high grade fittings for exhibition models. Representatives: 

E. Boucher, Dwight S. Simpson, F. J. Harjes. _ Booths 
84 and 93. 

Brunswick Refrigerating Company, New Brunswick, N. J. 
—Refrigerating, ice making and water cooling apparatus. 
Representative: W. O. Whitney. Booth 103. 

Chase Metal Works and Chase Rolling Mill Company, 
Waterbury, Conn.—A display of manufactured non-ferrous 
products such as brass, copper and bronze sheet, rod, wire 
and tubing. The exhibit comprises the following products: 
Brazed tubing, showing the original sheet, the forming 
process, welded seam and finished material; seamless tubing, 
showing the original billet or cast shell with intermediate 
sizes during the “drawing operations; rods of various alloys, 
round, square, hexagon and many other shapes, both drawn 
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and extruded; sheet brass, ordinary brass alloys, bronze and 
nickel silver; wire, coils of wire of various composition, in- 
cluding bronze and phosphor bronze wire; miscellaneous 
samples of finished products, bent into various forms to 
illustrate the strength and ductility of rods, wire and tubing; 
microphotographs showing the crystalline structure of the 
various alloys and samples of rod and tubing showing the 
flanging, flattening, expansion, crushing, twisting and other 
physical tests, for strength, ductility and hardness required 
by the United States Government and various consumers. 
Representatives: J. F. Giffin, R. G. Barton, H. B. Snyder, 
M. A. Joy, A. G. Craft. Booth 20. 

James Clark, Jr., Electric Company, 154 Nassau Street, New 
York.—Electric grinders and electric drilling machines. Rep- 
resentatives: A. H. Briggs and W. M. Briggs. Booth 231. 

Coen Company, Inc., 112 Market Street, San Francisco, Cal. 
—Mechanical oil burning equipment; cleanable oil heater; 
various size oil strainers; oil burners; furnace fronts. Repre- 
sentatives: Wm. M. Wampler, F. Hall, H. B. Chamberlain, 
F. S. Harper. Booth 136. 

The Crandall Engineering Company, East Boston, Mass.— 
Photographs, etc., of dry dock installations. Representative: 
J. Stuart Crandall. Booth 58. 

Crane Company, Chicago, I1l—Complete line of valves and 
fittings for all types of ships. Representatives: F. C. Brad- 
bury, J. F Duffy, E. Morgenthal and G. E. Barker. Booths 
116 and 147. 
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Directory of Exhibits 
The American Brass Company, Waterbury, Conn.—Brass, 

copper and bronze in sheets, plates, wire, rods, bars and tubes; 
tobin bronze rods and shafting; turbine blading, brass, nickel 
and bronze, Cupro nickel and monel metal: condenser tubes, 
Admiralty and Muntz metal; condenser head plates. Booth 75, 

American Car & Foundry Company, 165 Broadway, New 
York.—Berwick electric rivet heater; Berwick electric scarfing 
heater; Berwick electric rod heater. Representatives: F. C. 
Cheston, . B. Wallace, W. M. Earl. Booth 150, 
American Engineering Company, Philadelphia, Pa—35 

horsepower electric winch; electro-hydraulic steerer driven 
by Hele-Shaw pump and controlled by A-E-Co. hydraulic 
telemotor; Hele-Shaw electro-hydraulic winch; small elec- 
tric windlass; steering wheels and stockless anchors. Repre- 
sentatives: P. E. Kriebel, D. C. Spencer, E. B. Bryant, C. V. 
poons, EE W. Kay, R. C. Lamond and H. Buckholtz. Booths 

an I 

American Manganese Bronze Company, Holmesburg, Phil- 
adelphia, Pa—HY-TEN-SL bronze propeller blade; man- ganese bronze propeller blade; charts of comparative tests on propeller metals; photographs of installations, etc. Repre- sentatives: C. R, Spare, T. H. Addie, D. V. Williamson. Booth 63. 

American Steel Foundries, Chicago, Ill1—Dunn anchors. 
Representative: A. I. Jones. Booth 159. 

Asbestolith Manufacturing Company, 1 Madison Avenue, 
New York.—Asbestolith sanitary fireproof flooring, wainscot- 
ing, stair covering, etc., and superior ship decking. Repre- 
sentative: R C. Burnside. Booth 206. 

The Ashton Valve Company, 126 Liberty Street, New York. 
Safety valves, relief valve, whistles, pressure and vacuum 

gages, gage and boiler testing outfits. Representative: Charles 
W. Buckelew. Booth 197. 

The Babcock & Wilcox Company, 85 Liberty Street, New 
York.—Drawings of half actual size of various types of 
boilers; electric concentration indicator; models of oil burners, 
headers and all valves and fittings as installed on Babcock 
& Wilcox boilers. “Representatives: J. Coleman, J. H. 
King, J. Graham, T. B. Stillman, E. A, Colson, C. W. 
Middleton. Booths 16, 17 and 18. 

Bethlehem Shipbuilding Corporation, Ltd., Bethlehem, Pa. 
—The Bethlehem-Weir line of auxiliaries, which will include: 
25-ton evaporator, 14-inch centrifugal pump direct connected 
to 9-inch by 8-inch vertical steam engine, 914-inch by 7-inch 
by 15-inch dual air pump, 3%4-inch by 21-inch by 5-inch feed 
pump, 8%4-inch by 6-inch by 18-inch feed pump, 71-inch by 
5-inch by 10-inch horizontal fuel oil pump, 10%4-inch by 
8-inch by 22-inch pair of feed pumps and tank; pump body 
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and valve chest 21-inch by 14-inch by 27-inch feed pump; 
7-inch by 8-inch by 18-inch general service pump; 4y-inch 
by S-inch by 12-inch general service pump; Bethlehem duplex 
tam hydraulic telemotor with the transmitter and receiver 
connected; a complete Bethlehem (Dahl) mechanical oil 
burning system including pumps and a section of the furnace 
front; and a representative line of marine valves and fittings. 
Representatives: K. W. Heinrich and A. V. Reynolds. Booths 
163, 164, 179 and 180. 
The H. E. Boucher Mfg. Company, 150 Lafayette Street, 

New York.—Miniature marine reproductions; practical minia- 

ture power and sail boats; steam and electric machinery; 
high grade fittings for exhibition models. Representatives: 

E. Boucher, Dwight S. Simpson, F. J. Harjes. Booths 
84 and 93. 

Brunswick Refrigerating Company, New Brunswick, N. J. 
—Refrigerating, ice making and water cooling apparatus. 

Representative: W. O. Whitney. Booth 103. 

Chase Metal Works and Chase Rolling Mill Company, 
aterbury, Conn—A display of manufactured non-ferrous 

Products such as brass, copper and bronze sheet, rod, wire 
and tubing. The exhibit comprises the following products: 
tazed tubing, showing the original sheet, the forming 

Process, welded seam and finished material; seamless tubing, 
Sowing the original billet or cast shell with intermediate 
Sizes during the drawing operations; rods of various alloys, 

Found, square, hexagon and many other shapes, both drawn 
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and extruded; sheet brass, ordinary brass alloys, bronze and 
nickel silver; wire, coils of wire of various composition, 1n- 
cluding bronze and phosphor bronze wire; miscellaneous 
samples of finished products, bent into various forms to 
illustrate the strength and ductility of rods, wire and tubing; 
microphotographs showing the crystalline structure of ie 

various alloys and samples of rod and tubing showing ! e 

flanging, flattening, expansion, crushing, twisting and oe 

physical tests, for strength, ductility and hardness require 

by the United States Government and various consumers. 

Representatives: J. F. Giffin, R. G. Barton, H. B. Snyder, 

M. A. Joy, A. G. Craft. Booth 20. 

Clark, Jr., Electric Company, 154 Nassau Street, New 
sf eS eas and electric drilling machines. Rep- 

resentatives: A. H. Briggs and W. M. Briggs. Booth 231. 

ompany, Inc., 112 Market Street, San Francisco, Cal. 

ere on burning equipment; cleanable oil heater; 

various size oil strainers; oil burners; furnace fronts. Renta 

sentatives: Wm. M. Wampler, F. Hall, H. B. Chamberlain, 

F. S. Harper. Booth 136. 

i i Mass.— The Crandall Engineering Company, East Boston, s— 

Bhotsatiohe. etc,, of dry dock installations. Representative: 

J. Stuart Crandall. Booth 58. : 

Shi i f valves an Crane Company, Chicago, Ill—Complete line o u 

fittings for all types of ships. Representatives: F. Cobrd 

bury, J. F Duffy, E. Morgenthal and G. E. Barker. Booths 

116 and 147. 
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Crane Packing Company, 1913 Park Row Building, New 
York.—Full line of “JOHN CRANE” flexible metallic pack- 
ings for general power plant use; “JOHN CRANE” process 
for packing surface condensers so arranged that actual demon- 
strations regarding the process can be made. Representa- 
tives: Julian N. Walton and A. W. Payne. Booth 232. 

M. T. Davidson Company, 154 Nassau Street, New York.— 
“Davidson” vertical marine pumps; “Davidson” patent ash 
ejector. Representatives: John Lowe, William E. Brennan, 
William C. Newell, F. O. Kompass, Thos. J. Rogers. Booths 
115 and 148. 

Diamond Power Specialty Company, 90 West Street, New 
York.—New “Diamond” automatic rear end front operated 
soot blower for double and single ended Scotch marine boil- 
ers; improved “Diamond” rear end soot blower for single 
ended Scotch boilers; “Diamond” 
soot blower for Scotch marine boilers; “Diamond” model “G” 
revolving soot blower for watertube boilers; “Diamond” 
model “E” soot blowing system for hollow staybolt horizon- 
tal baffled watertube boilers; new designs of blower heads 
and operating mechanisms for watertube boiler blowers; an 
exhibit of calorized metal specimens showing the effect of 
high temperatures upon iron and steel, and the heat-resisting 
qualities of soot blower elements made from calorized metal. 
Representatives: F. W. Leahy, M. Nicholls, F. W. J.ambert, 
Robert June. Booth 158. 

The Ellcon Company, 50 Church Street, New York.— 
White porcelain enameled pipe, anti-slip treads, engine room 
ladders. Representatives: G. H. Ord, C. A. Koenig. Booth 
127. 

Fairbanks, Morse & Company, Chicago, I1l1—Two hundred 
horsepower semi-Diesel direct reversible type C-O engine; 
30 horsepower marine generating set. Representatives: D. G. 
Langlands, Messrs. Drennen, Slingman and Jernberg. Booths 
121, 122, 141 and 142. 

Foster Marine Boiler Corporation, 111 Broadway, New 
York.—Literature describing the Foster marine watertube 
boiler and features such as permanent steel baffles and a 
metallic cap for closing hand hole openings by a metal to 
metal joint. Key caps will be shown and a roller tool used 
in connection with these caps. Representatives: J. J. Nelis, 
J. C. McKenzie and F. Glander. Booth 190. 

General Electric Company, Schenectady, N. Y.—Space used 
for reception purposes only. Rrepresentatives: S. V. Travis, 
J. Anderson, L. W. Shugg, H. W. Parsons, €. H. Giroux, 
A. Kennedy, Jr., W. J. Day. Booth 9. 

Great Lakes, Hudson and Atlantic Waterways Association. 
—Representatives: Charles Ogden, J. P. Gleason, Dr. Henry 
Moskowitz, Samuel McAukin. Booths 47 and 49. 

The Griscom-Russell Company, 90 West Street, New York. 
—Evaporators, distillers, feed water heaters, fuel oil heaters, 
oil coolers, grease extractors, strainers and steam separators. 

Representatives: Robert Colston and A. S. Hoffman. Booths 
112 and 151. 

Horne Manufacturing Company, Mercer and Colgate 
Streets, Jersey City, N. J—Watertight electrical fixtures; cir- 
cuit breakers; running light indicators; fire alarm thermostats; 
plugs and _ receptacles; cargo reflectors; mechanical ships’ 
telegraphs; voice tube fittings. Representatives: L: W. 
Horne and A. E. Rackliffe. Booth 199. 

H. J. Hush, 36 West 60th Street, New York.—Lighterage 
hoists, pumps, power’ propelling engines, emergency pumps, 
D. C. lighting sets. Representatives: J. S. McConville, J. 
Walsh, H. J. Hush. Booth 21. 

International Compositions Company, Inc., 23 Park Place, 
New York.—Anti-corrosive and anti-fouling compositions 
and general marine utility paints. Representative: F. W. 
Petri. Booth 60. 

International Mercantile Marine Company, 11 Broadway, 
New York.—Photographs of vessels of the American, White 
Star and Red Star Lines. Booths 194 and 195. 

Johns-Manville, Inc., Madison Avenue and 41st Street, New 
York.—Complete line of asbestos products, including re- 
frigerating machine packings, insulations and other power 
specialties, roofings and building materials. Representatives: 
H. H: Wesley, J. M. Berdan, B. €. McClure, R. F. Massa, 
G. K. Bradfield, C. J. Beckwith, F. J. Bryne, C. Rinehart, 
W. S. Lockwood. Booth 114. 

Keasby & Mattison, 217 Broadway, New York.—Working 
model consisting of coils of piping with various forms of pipe 
covering; steam will be generated and passed through the 

front end oscillating type . 

model and thermometers and recording devices will indicate 
the percentage of heat units saved by the various forms of 
covering over the losses of bare pipe. Representatives: L. L. 
Barrett, B. U. Livingston, Jr., C. A. Alles and E. F. Kelly. 
Booth 19. 

Kingsbury Machine Works, 4320 Tackawanna Street, Frank- 
ford, Philadelphia, Pa—Kingsbury marine thrust bearings, 
adjustable and equalizing types; testing machine demon- 
strating operation; air-lubricated bearing showing complete 
separation of bearing faces. Representatives: Albert Kings- 
bury, Nelson Ogden, Paul F. Murphy, J. Frank Cox. Booths 
165 and 178. 

Lee and Simmons, Inc., 44 Whitehall Street, New York.— 
Models of covered barge, tugboat, steam lighter, steam hoist- 
ing lighter and lighter Harding, launched this year; pho- 
tographs of the various types of vessels used in the lighter- 
age business of the port of New York. Representatives: 
David T. Lamond, Chauncey Miller, Ryland Palmer, Ralph 
O. Wilson, Joseph P. Heuer. Booth 12. 

The Lunkenheimer Company, Cincinnati, O.—Globe, gate, 
safety and check valves; oil cups; grease cups; lubricators; 
oiling devices; whistles, cocks; injectors and engineering ap- 
pliances in general. Representatives: Walter A. Reynolds, 
James Cooper, Frank Hyatt, H. Burger, Philip Smith. Booth 
149. 

Magnesia Association of America, 721 Bulletin Building, 
Philadelphia, Pa.—85 percent Magnesia pipe and boiler cover- 
ing; 85 percent Magnesia blocks and locomotive lagging; 
85 percent Magnesia plastic, carbonate of Magnesia. Rep- 
resentatives: C. J. Stover and G. S. Stuart. Booth 152. 

Marine Decking & Supply Company, Philadelphia, Pa.-- 
Lit-O-Sil-O decking and flooring; Madesco tackle blocks, 
shackles and sheaves; Madesco paints and varnishes; 
Madesco “Quaker” cargo hoister. Representatives: W. L. 
Peebles and G. W. Selby. Booth 200. 

Marine Engineering and Shipping Age, Woolworth Build- 
ing, New York—WMarine Engineering and Shipping Age, The 
Boiler Maker, “Shipbuilding Cyclopedia,” “Practical Marine 
Engineering,” “Laying Out for Boiler Makers” and marine 
books. Representatives: Colonel E. A. Simmons, Henry Lee, 
C. R. Mills, R. V. Wright, George Slate, F. B. Webster, H. H. 
Brown, T. G. Newbery, S. M. Phillips, L. S. Blodgett, W. Z. 
Gardner, H. B. Bolander, H. L. Buhrrus, J. A. Miller, R. F. 
Duysters, N. C. B. Fowles, J. E. Anderson. Booths 80 and 97. 

The Marine News, 26 Water Street, New York.—Files of 
The Marine News and lists of special services. Representa- 
tives: Harwood Palmer, H. J. Harding, George Weiss and 
A. H. Addoms. Booth 198. 

The Marine Review, Cleveland, Ohio.—The Marine Review. 
Representatives: V. S. Iden and J. Fuller. Booth 160. ' 

Mercantile Specialties Corporation, 11 Broadway, New 
York.—‘“Smithson” safety port holes. Representative: H. G. 
Mullen. Booth 61. 

J. S. Mundy Hoisting Engine Company, Newark, N. J.— 
Hand steerer; 4%-inch by 6-inch ash hoist. Representatives: - 
C. L. Mundy and C. H. Foster. Booth 184. 

The Naticnal Malleable Castings Company, Cleveland, 
Ohio.—Naco anchor chain, shackles, swivels and _ clinch 
rings. Representatives: Benjamin Nields, Jr., W. C. Lewis, 
R. E. Valentine, Floyd Snyder. Booth 161. 

New Process Chemical Company, Inc., 114 Liberty Street, 
New York.—Marine glues; copper paints; bituminous solu- 
tion and enamels; anti-corrosive and anti-fouling paints; bilge 
cement; boot topping and topside paints; hull seam composi- 
tion; canvas waterproof paint. Representatives: Wilder Gut- 
terson, Miss M. E. Granier, August Schlueter, Lew Strawser. 
Booth 233. 

Newport News Shipbuilding and Dry Dock Company, New- 
port News, Va—Shipbuilding and ship repairing. ‘Represen- 
tative: J. P. Kiesecker. Booths 123, 124, 139 and 140. 

Northern Fire Apparatus Company, Minneapolis, Minn.— 
Rotary pump for oil and molasses. Representative: John A. 
Hense. Booth 228. 

O’Beirne Brothers and Lyons, Inc., 319 West 42d Street, 
New York.—Jarvis oil burner system for ships’ galleys. 
Booth 230. 

Albert T. Otto & Sons, Inc. (American representative of 
Fried. Krupp A. G. Germaniawerft), 101 Park Avenue, New 
York.—Krupp air compressors. Representative: Stuart Otto. 
Booth 155. 

Pantasote Company, 11 Broadway, New York.—Vehisote 
panel boards; Pantasote artificial leather. Representative: 
W. A. Lake. Booth 162. 
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Peabody Engineering Corporation, 331 Madison Avenue, 
New York.—Peabody “Fisher” wide range mechanical oil 
burner. Representatives: J. P. Leask and J. M. Ferry. Booth 
154. 

Pneumercatcr Company, Inc., 25 Park Row, New York.— 
Pneumercator ship’s draft gage; tank gages; electric whistle 
operator. Representatives: Gardner Cornett and Harry S. 
Parks. Booth 14. 

Power Specialty Company, 111 Broadway, New York.— 
Complete superheater element with core and method of clos- 
ing hand hole opening in header. Representatives: J. J. 
Nelis, J. C. McKenzie and F. Glander. Booth 153. 

Pyle-National Company, 30 Church Street, New York— 
Turbines, turbo-generators, searchlights and fans. Repre- 
sentatives: J. D. Sarles, Carl S. Geis, J. L. Reese and Chas. 
G. LeFevre. Booth 102. 

Row & Davis Engineers, Inc., 90 West Street, New York. 
—Paracoil evaporators; Paracoil new type feed water heater; 
Paracoil oil heaters and coolers; RanD system for bunker 
oil. Representatives: R. R. Row, H. C. Davis and P. O. 
Kopf. Booth 104. 

Scovill Manufacturing Company, Waterbury, Conn.—Seam- 
less brass, bronze, nickel silver and copper tubing; rolling 
and wire mill products; brass goods. Representative: Philip 
Davidson. Booth 111. 

Shepard Electric Crane & Hoist Company, Montour Falls, 
N. Y.—Electric winch for ships and piers. Representatives: 
A. J. Barnes, F. A. Hatch, R. H. McGredy, R. W. Hurst. 
Booth 126. 

The Sperry Gyroscope Company, Manhattan Bridge 
Plaza, Brooklyn, N. Y.—Sperry helm angle indicator: Sperry 
electro-magnetic clutch; Sperry continuous speed recorder; 
Sperry searchlight; Sperry gyro-compass; Sperry gyro-ship 
stabilizer; Sperry electric log. Representatives: Robert 
B. Lea, O. B. Whitaker, J. R. Conover, C. D. Johnson and 
H. A. McDonell. Booth 15. 

Stamford Foundry Company, Stamford, Conn.—‘‘Ship- 
mate” ranges. Representative: Frank W. Brant. Booth 226. 

B. F. Sturtevant Company, Hyde Park, Boston, Mass.— 
Battleship and scout cruiser forced draft units; 5 K. W. 
gasolene engine generating set; 9 by 8 vertical steam en- 
‘gine; turbine for auxiliary pump drive; portable ventilating 
set. Representatives: Eugene B. Williams, Edward L. 
Moran. Booths 94 and 95. 

Sun Shipbuilding Company, Chester, Pa——Photographs and 
models. Representatives: J. T. Borden and J. W. Hudson. 
Booths 76, 77, 100 and 101. 

The Superheater Company, 17 East 42nd Street, New York. 
—Model of the Elesco fire tube superheater as applied to the 
Scotch marine type of boiler; model of the Elesco super- 
heater as applied to marine watertube boilers and boilers used 
on river boats; steam pyrometer for measuring steam tem- 
peratures; Elesco boiler feed pump. Representatives: 
George C. Fuller, Adolph Starr, George E.. Kershaw, Walter 
L. Lovekin, H. B. Oatley, George L. Moore, W. E. McLin- 
tock. Booth 72. 

The Texas Company, 17 Battery Place, New York.—Sam- 
ples of marine lubricants. Representatives: Frank J. Ship- 
man, D. P. Quinn, J. L. Ward, H. W. Salbador, A. St. James, 
W. W. Hoopes, H. W. Schilling, E. A.. Lobb, L. O’Malley. 
Booth 105. 

P. S. Thorsen & Company, Inc., 81 Coffey Street, Brooklyn, 
N. Y.—Insulation of steam pipes and boilers. Representa- 
tives: P. S. Thorsen and A. Wood. Booth 113. 

W. & J. Tiebout, 118 Chambers Street, New York.—Brass 
and galvanized ship hardware. Representative: John Tie- 
‘bout, Jr. Booth 10. 

Todd Shipyards Corporation, 25 Broadway, New York.— 
Models to scale of a modern ocean liner and the big six- 
section floating dry dock, known as No. 4, in the Robins yard. 
The model of the dock measures 11 feet 6 inches overall. 
Tietjen & Lang Company, of Hoboken, N. J., and Tebo Yacht 
Basin Company of Brooklyn: scale models of a 750-horsepower 
Diesel marine engine with electric drive, 13 feet in length, and a 
turbine with gearing in position in the engine room of a steam- 
ship; model of an oi!-burning fruit and passenger liner, 12 feet 
‘overall. White Fuel Oil Engineering Corporation: section of an 
cil-fired Scotch boiler and also the very latest improvements in 
‘oil burning equipment, including the new Todd burner, Repre- 
sentatives: J. S. Milne, William H. Raab, H. Nightengale. 
Booths 119, 120, 143 and 144. 

United States Navy.—Construction and repair: Submarine 
Holland, submarine S-1, submarine S-2, submarine S-3, Miantono- 
‘mah, Cheyenne, Vermont (old), Vermont (new), South Carolina, 

Oklahoma, Pennsylvania, Shubrick and Decatur, destroyer Samp- 
son, one box of label plates, 1 stand for radio outfit, smoke helmet, 
gas mask. Ordnance: 3”/50 gun, antiaircraft; 3”/50 mount, antt- 
aircraft; Lewis machine gun and tripod; Browning machine gun; 
Colt machine gun; mine and anchor; 3”/50 cartridges, dummy 
charge; for anti-aircraft gun; set of cartridges, l-pdr. to 4”/50 
(dummy powder charge); set of projectiles, target, 5-inch to 
10-inch; set of dummy charges for above; 5-inch powder tank; 
12-inch powder tank; 14-inch powder tank; range finder 14%4-meter 
on tripod; mark XIV telescope; stadimeter; set dummy bombs; 
bomb sight; 21-inch torpedo. Bureau of Engineering: 2-kilo- 
watt are set; ™%4-ton kilowatt spark set; CW936 telephone, 
with loud speaker; receiving set with vacuum tube detector, 
amplifier and crystal detector with head telephones and bat- 
tery for spark set. Bureau of Navigation: Paintings of 
heroic deeds, citations, photos showing recreational, athletic, 
educational and hygiene work; map of third naval district, 
showing piloting cable, radio station, etc. Marine Corps: 
Lewis machine gun complete; Browning machine gun, com- 
plete; Colt machine gun, complete; trumpets; slings, trumpet, 
dress; drum; carriage drum stick; sticks, drum, rosewood, pr.; 
haversack; carrier, pack; pouch, meat can; tents, shelter half; 
flags, rectg. red, large; flags, rectg. blue, large; guidons, 
USMC, silk; shoes, field, pr.; helmets, trench; respirator, gas, 
complete; canteen; cover, canteen, O.D.; can, meat; knife; 

spoon; flags, signal, 2-foot red; flags, signal, 2-foot white; 
flags, signal, 4-foot red; flags, signal, 4-foot, white; sling. 
drum, dress; flagstaffs, 3-lengths; flagstaffs, 2-lengths; rifle, 
Browning automatic; sling, straps, for; pistols, cal. 45; hol- 
sters, pistol, cal. 5 FL.; rifles, cal. 30, model 03 (1 for V.B. 
grenades); slings, 1903 model, rifle, web; bayonets, 1903 rifle; 
heliograph; discharger, rifle, grenade V. B. Mk. III; grenades, 
rifle, dummy V. B. Mk. I; grenades, hand, dummy, V. B. 
Mk. I; cutters, wire, intrenching; arm chest; chevron boards; 
Germa war map; German auto tank gun. Bureau of Aero- 
nautics: Liberty motor and propellers. Representative: Mi- 
chael D. Schaefer. Booths 1, 2, 3, 4, 5, 6, 7, 8, 66, 67, 68, 69, 
70, 71, 106, 107, 108, 109 and 110. 

United States Shipping Board.—50-foot model of 535-foot 
passenger and cargo steamer, full sized model of standard 
stateroom and other features of Shipping Board activities. 
Booths 50; 51, 52; 53, 54, 55, 56 and 57. 

Valentine Company, 456 Fourth Avenue, New York.—Val- 
spar varnish; Valspar varnish stains; Valspar enamels. Rep- 
resentative: Dorning Walker. Booths 64 and 65. 

Victor Engineering Company, Philadelphia, Pa—Victor 
steam jet ash ejector (model and full sized machine).. Repre- 
sentatives: Eugene Hahn and C. L. Bachman. Booth 191. 

Wager Furnace Bridge Wall Company, Inc., Singer Build- 
ing, New York.—Wager patent bridge wall for Scotch marine 
and watertube boilers. Representatives: Louis F. Fenwick 
and Alexander Halley. Booth 117. 

Wailes-Dove-Hermiston Corporation, 17 Battery Place, 
New York.—Bitumastic and hermastic bituminous composi- 
tions; bitumastic colored paints. Representatives: Linden 
Stuart and others. Booth 137. 

Elisha Webb & Son Company, 136 North Front Street, 
Philadelphia, Pa—‘WebbperfectioN” marine cooking and 
lighting apparatus. Representatives: Elisha Webb, Jr., and 
James Hampton Webb. Booth 59, 

Western Union Telegraph Company, 195 Broadway, New 
York.—Booth 39. 

Westinghouse Electric & Manufacturing Company, East 
Pittsburgh, Pa.—Model reduction gear; radiophone demon- 
stration; motion pictures. Representatives: W. H. Easton, 
D. D. Faris, N. R. Sibley, G. H. Jaspert, W. E. Martin, C. C. 
MacMillan. Booths 78, 79, 98 and 99. 

C. H. Wheeler Manufacturing Company, Philadelphia, Pa: 
—Single stage Radojet air pumps; double stage Radojet; in- 
tercondenser Radojet; Navy type condensate pumps; dyna- 
mometers for testing Diesel engines; also accessories to the 
above. Representatives: C. H. Lang, M. J. Mullan, J. 
Dobson. Booth 13. 

The D. T. Williams Valve Company, Cincinnati, Ohio.— 
Marine valves; regrinding globe, angle and check valves: 
gate valves; cocks and fittings in medium and extra heavy 
types; Ivbricators; oil and grease cups, steam traps, etc. 
Representatives: Chas. J. Clark and H. J. Frincke. Booth 183. 

C. A. Woolsey Paint & Color Company, Jersey City, N. J. 
Copper paints, marine paint specialties; spar varnish. Repre- 
sentatives: Percy Varley and E. D. Kelly. Booth 62. 
Worthington Pump & Machinery Corporation, 115 Broad- 

way, New York.—Centrifugal and steam pumps. Some 
rather new and novel designs, of centrifugal boiler feed and 
circulating pumps. Representatives: M. L. Katzenstein and 
W. A. Cather. Booth 146. 



STUTTTTUOUITUTPUUUVTTOUUUUTIOUUUUOUUUUUUNVOOUUUUOUUUUVOOTUUTNOUOUIDROUUUUTNOOCUUOUTOOUUUNTOUOOUUNUOUCONOOUUUUCHOPOOTULUTOUUUOUOOUHLEUCCUUUCLTUUUUUCOOURCECOCULUCNUOLLLUOCULLUICOUUULULOULUCHEUCLUUGCCCLELOUUDUCOLOLLULNOUULCOUUULLLAOUULLLOLCULLUUOUUULUCOLULLULACCLLLLAEUULOLOCUULUCOOPULUOEULLUCSUULLCELULLELCOLLLOCULCLVULLUAOOLULLLDLCLLoeeUCLULLLL ELL 

New Devices Exhibited at the Marine Exposition 
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Locking Device for Stockless Anchors 

HE stockless anchor locking device produced by the 
American Steel Foundries, Chicago, described in detail 
on page 602 of the August issue of MARINE ENGINEER- 

ING AND SHIPPING AGE, will be exhibited with other products 
of this company at the Marine Exhibition. 

Valspar Varnish Combined With 
Transparent Color 

HE Valentine Company, New York, will exhibit a new 
‘product—a combination of Valspar varnish and trans- 
parent color, known by the term “Valspar varnish 

stain,” at the Marine Exposition. ‘These stains are in six 
different shades, mahogany, walnut, light oak, dark. oak, 
cherry and moss green. Valspar varnish has certain heat and 
water resisting qualities and it is claimed that the new var- 
nish stains have the same properties. The use of the stain 
is intended to eliminate the necessity of first staining a 
surface and then varnishing it to get the required finish. 

Steam Nozzle Takes Place of Pump in 

New Type Ash Ejector 

N ash ejector, which is operated by a specially designed 
steam nozzle with a consequent reduction in steam 
losses, has recently been produced by the Victor Engi- 

neering Company, Philadelphia, Pa. A special feature of 
the ejector due to the absence of a pump is that the danger 
of flooding the boiler room is eliminated. 

In operating the mechanism a single stroke only is neces- 
sary to turn on the steam, open the seagate and uncover the 

hopper, while a single return stroke will reverse the opera- 
tion. The ash hopper on the ejector is considerably reduced 
in size so that it is kept level with the floor. This hopper will 
receive clinkers up to 5 inches before they enter a 6-inch 
pipe. Complete details of the apparatus will be published 
in a later issue of the magazine. 

Marine Lighting and Ventilating 

Apparatus 

HE Pyle-National Company, Chicago, will exhibit a 
new combination search and flood light, and a portable 

ventilating turbine fan among other equipment at the 
Marine Exposition. 

The combination search and flood light was given a series 
of tests in the Erie Canal service to determine whether or 
not navigation on the canal could be made safer at night. 
Because of a wide flood ray of light through which a powerful 
beam is projected, showing a boat 800 to 1,000 feet away, 
the new light has been found useful for this service. It is 
claimed that local harbor and river navigation is made 
easier and that time is saved in landing by the use of this 
light. ‘This combination light is supplied with or without a 
pilot house control. 

The Pyle-National Company has also applied small type 
steam and air driven turbines manufactured by the company 
to ventilating and exhaust fans especially designed to elimi- 
nate gases in oil tanks and in. other service where a portable 
fan can be operated. 

Apparatus Designed to Increase 

Evaporator Efficiency 
URING periods of reduced capacity the efficiency of 

D evaporators drops and to overcome this the Griscom- 
Russel Company, New York, has designed a device 

known as the G-R regenerative compressor which will be 
shown at the Marine Exposition. 

Efficiency in an evaporator depends on the pounds of dis- 
tilled water produced per pound of steam in the coils of the 

H 
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Regenerative Compressor Used in Connection with 

Evaporator 

evaporator. The regenerative compressor boosts the effi- 
ciency by compressing and delivering to the evaporator coils 
a portion of the vapor taken from the evaporator. This vapor, 
together with a certain amount of boiler steam, makes up 
the total steam required for evaporaor operation; otherwise 
this total steam would have to be supplied by the boiler. 
Latent heat that would ordinarily be wasted overboard in the 
distiller or condenser circulating water is thus made use of 
in the compressor to increase the efficiency. 

816 
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Sperry Develops New Devices for Ship 

oa and Engine Control 

TN addition to the regular products of the Sperry Gyroscope 

Company, Brooklyn, N. Y., with which marine engineers 

and naval architects are in general familiar, this com- 

pany will exhibit at the Marine Exposition a new type Sperry 

helm angle indicator, a Sperry electo-magnetic clutch and a 

Sperry continuous speed recorder. 
The helm or rudder angle indicator shows at all times 

the exact position of the rudder of the ship and acts as a 

visible check on the rudder-operating mechanism. ‘Two types 

of instruments have been developed, one of which, the rudder 

angle indicator, is used to meet naval specifications. Both 

instruments have the indicator hand directly connected to 

the shaft of a self-synchronous direct current 110-volt motor 

which is controlled by a transmitter connected to the rud- 

der stock. The naval type rudder indicator is 

provided with face markings and __ indications in 

units of 1 degree up to 5 degrees on either side of the center 

and from 5 to 35 degrees indications are given in units of 

21% degrees. The merchant marine type of instrument is 

provided with dial readings conforming to standard practice 

in merchant marine terminology; that is in units of 2% de- 

grees up to 10 degrees and from 10 degrees to 35 degrees in 

units of 5 degrees. 

MacGnetic CLUTCH COUPLING 

The Sperry type of magnetic coupling or clutch was devel- 

oped as a result of several years’ experiment with electric 
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transmission for automobiles. For marine use it is adapted to 
transmit power from Diesel or oil engines, to operate air com- 
pressors, to connect synchronous alternating current motors 
to their load and tandem connected alternating current gener- 
ators to their source of power. It is built in a large range of 
sizes and used to provide a flexible self-alining clutch for 
power transmission. The half coupling, carrying float- 
ing teeth, is ordinarily centered by a sleeve or ball-bearing 
projection from the opposite half of the coupling. This cen- 
tering projection maintains a normal condition of the air 
gap and prevents exterior forces due to shaft mis-alinement or 
other conditions disturbing the proper relation of the coupling 
parts. The energizing coil of the coupling consists of a 

single circular coil of relatively large size wire which is 
wound in a form and impregnated with Bakelite. 

The standard couplings are designed to be operated at a 
potential of 110 volts direct current, although exciting coils 
may be wound for any voltage up to 500. ‘The clutch is en- 
ergized by the pressing of a button, and the driven part is 
gradually speeded up and brought into synchronism with the 
driving part. After the clutch is synchronized no slipping 
takes place unless a load is thrown on the clutch greatly 
exceeding its rated capacity. 

CONTINUOUS COURSE AND SPEED RECORDER 

The continuous course and speed recorder, developed 
by the Sperry Company is run from the gyro-compass and 
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Continuous Course and Speed Recorder 

is an improved type electric log to give visual indications of 
the actual speed, desired speed, trip mileage and average 
propeller revolutions. This device also makes permanent 
records on a graph paper running for a period of sufficient 
length to cover an entire month’s record showing exact com- 
pass courses maintained and any variance due to the quar- 
termaster’s steering ability. 

Electrical Fixtures for Marine Service 

O prevent the stealing of electric lamps and brass guards 
aboard ship the Horne Rim-Lok guard for watertight 
electrical fixtures has been developed by the Horne 

Manufacturing Company, Jersey City, N. J., to clamp the 
guard to the fixture base. This guard is not threaded, but 
fitted with a groove that snaps over a projecting rim on the 
fixture. When locked, the guard cannot be pulled off, but 
still it is free to turn. The looseness of the fit between the 
guard and the fixture overcomes the effect of corrosive action 
experienced in types where the guard is screwed in place. The 
new type guard can be unlocked and removed regardless of 
the length of time that it has been in service. : 

New Tyee REFLECTOR 

A new development of cargo reflectors or light clusters, 
adapted to use a single nitrogen lamp of 750 watts capacity, 
will also be shown at the Exposition. It is claimed that the 
candlepower shed by this reflector, known as the Horne 
‘“Nitrolite,’ is more than double that of a 6-light cluster of 
60-watt lamps. Three different styles of frames are used, 
one to concentrate the light rays directly downward, another 
to concentrate the light rays in a horizontal direction and a 
third to shed light rays downward in every direction except 
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upwards. This latter type is used to advantage during con- 
struction and repairs in shipyards and dry docks for illu- 
minating closely confined spaces and holds. 

AUTOMATIC RUNNING LicHT INDICATOR 

The Horne automatic running light indicator or marine 
tell-tale indicator is arranged with removable panels for each 
running-light circuit» so that any panel may be removed for 
repairs without interference with other circuits. ‘The indi- 
cator has a three-pole switch on each panel which is nor- 
mally thrown to conform with No. 1 lamp; upon failure of 
this lamp the reserve, or No. 2 lamp, is automatically thrown 
in circuit by the relay. Simultaneously the indicator lamp on 
the tell-tale board is lighted, a buzzer is sounded and a 
further visual signal is given by means of a radium-lettered 
indicator card attached to the relay armature. ‘Thus three 
distinct warning signals are provided which remain evident 
until the switch is thrown to conform with No. 2 lamp which 
has been temporarily placed in circuit. 

A new Horne “Fuze Klip” circuit breaker to be inserted 
between standard fuse clips has been developed for use in 
place of refillable fuses. When a circuit is overloaded the 
new circuit breaker opens the circuit; then to re-establish the 
circuit it is only necessary to reset the breaker. The copper 
and carbon contacts of the breaker have the proper carrying 
capacity, and the arc is snuffed out by a magnetic blow-out 
coil. 

Canada Wins Fishermen’s Trophy 
N two one-sided races on October 22 and 24 the Canadian 
| speedy fishing schooner Bluenose regained for the Halifax 
fishing fleet the North Atlantic fishermen’s cup won last year 
for the United States by the Esperanto of the Gloucester fleet. 

The American defender this year was the Elsie, a vessel 
that in preliminary elimination trials had proved herself the 
speediest of the Gloucester fleet. She was a smaller vessel 
than the Bluenose, however, and although a fast contender 
while reaching in the lighter breezes, she was unable to match 
the close pointing and driving power of her rival in wind- 
ward work. The Bluenose, built in a Lunemburg yard after 
designs by W. J. Roue, was sailed by Captain Angus Walters. 
The Elsie was handled by Captain Marty Welch who won 
the cup for the United States a year ago with the Esperanto. 

BLUENOSE THE FASTER BOAt 

The first race was marred by an accident when the fore 
topmast of the Elsie was carried away which put the Ameri- 
can defender hopelessly cut of the race. The second race was 
sailed without mishap or error and proved conclusively that 
the Canadian boat was too strong for its opponent. The 
superb handling of both vessels at all times fully upheld the 
time-honored traditions of the North Atlantic fishing fleets 
and added lustre to the well-earned reputation of these hardy 
seafarers for seamanship and sportsmanship. 

© Kadel & Herbert News Service, N. Y. 

Fishing Schooner Elsie, of Gloucester, Chosen to Defend the Silver Trophy Won Last Year by United States Fishermen in 

Competition with Canadian Fishermen 
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New Cunard Liner Scythia 

England’s Latest Type of Ocean Liner, The Scythia 
Among u number of foreign steamship companies which are constructing passenger 

liners to meet the world’s shortage of this type of vessel, the Cunard Line stands pre- 
dominant with contracts for twclve new liners, the last to be delivered by the end of 
next year. These vessels will all be of the intermediate type and will include five of 
20,000, one of 16,700, and six of 15,000 gross tons. The Scythia is the first of the 
20,000 ton ships to be completed and is the largest Cunarder built since the war. 

HE new liner Scythia, which left Liverpool August 20 
for her initial run in the Cunard passenger service 
between New York and Liverpool, represents the 

latest type of intermediate passenger liner especially designed 
to meet general post-war shipping conditions. 

Not only is the Scythia the largest new Cunarder built 
since the war, but she is up to the present the largest pas- 
senger carrying vessel on the Atlantic especially designed 
and built to burn fuel oil and possessing propelling machinery 
of the latest double reduction geared turbine type. Various 
new features have also been introduced in her passenger 
accommodations, several of which appear for the first time 
on a Cunarder of her size. Among these are included the 
garden lounges for saloon, veranda cafe for second class and 
the numerous two-berth cabins for third class passengers. 

The new Scythia is the second vessel of this name to be 
operated by the Cunard Company and a comparison of this 
modern vessel with the former one conveys an idea of the 
remarkable progress made in the science of naval architecture 
in the past fifty years. 

First SCYTHIA 

The first Scythia was a vessel of 4,556 tons and was built 
on the Clyde. She was a vessel 432 feet long with a beam 
of 42 feet 6 inches, a depth of 36 feet and contained four 
decks and seven watertight compartments. 

Accommodation was provided for 300 first class and 1,000 
second and third class passengers. 

Great interest was aroused at the time of her first voyage 
because of the fact that a new method of lighting, consisting 
of the American sperm oil lamp, was used for the interior 
of the ship and that the saloons and sleeping apartments 
were fitted with electric bells communicating with the 
stewards’ pantry. 

THE MopERN SCYTHIA 

The new Scytiia represents the latest practice in the science 
of building ships and belonging as she does to the inter- 
mediate type of vessel is roomy, steady and of moderate 
speed. She was built in the yards of Vickers, Ltd., Bar- 
row-in-Furness. 

An attempt has been made to provide the greatest possible 
comfort in passenger accommodations and the furniture of 
her large public rooms and staterooms has been specially 
designed with this end in view. 

The principal characteristics of the vessel are as follows: 
Penothmeoversa lle caer pecrce Lea nea 625 feet 0 inches 
Length, between perpendiculars............. 600: feet 0 inches 
Breadth ol dedstnc- were ciicisoa aio ft coe one 73 feet 6 inches 
Depa, mollaleal to “ID” dedkscoccccosueonscvc 45 feet 0 inches 
ID Hn, EGS tO tO Or TeHVTAEl, soo 0000000000000 140 feet 0 inches 
ratte oade depres craven cies cincylieks sic 30 feet 5 inches 
SDeatl, AVSTAGE SEL ccssocsccsavcesucsogeoas 16 knots 
GROSS. tOMMATCso0000600000e000000006 20,000 tons 
Displacement 27,000 tons 

819 
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The vessel is classed 100-A1 at Lloyds, shelter deck with 
freeboard, special survey, and will meet the requirements of 
the British Board of Trade and American authorities in all 
respects as a passenger vessel. 

Careful consideration was given the watertight subdivision 
of the vessel and in this respect the regulations of the Inter- 
national Convention of Safety of Life at Sea have been met. 
There are eight decks and a double bottom which has been 
carried well out up the bilge. 

Where doors are fitted in watertight bulkheads, provision 
has been made for operating either by hand or by the Stone- 
Lloyd hydraulic power system, all arrangements being such 
that the operations may be controlled from either side of the 
bulkhead or from the navigating bridge. 

Above the bulkhead deck the vessel is divided by fire screen 
bulkheads in such a manner that in the event of fire in any 
portion of the ship that particular part can be isolated from 

oS ae 

The main staircase leads to an imposing central hall with 
approaches to the saloon, drawing and writing room, lounge 
and smoking room. This grouping of the public rooms should 
prove of great convenience to passengers. 

The lounge is particularly attractive. In plan it is oval 
with an imposing central dome of white glass.. There are 
four alcoves diagonally opposite each other and the massive 
fireplace and marble mantlepiece is surmounted by a picture 
in the style of the period. The furniture and the appoint- 
ments of the room present a most attractive color scheme in 
black and gold, grey and gold, with here and there touches 
of vermillion, the rich effect being toned down by a number 
of pieces of furniture in old mahogany. The coverings are in 
black and gold and blue and gold with charming Chinese 
designs, while grey velvet is also introduced into the scheme. 
Chinese silk of blue and gold is the material used for the 
curtains while a reseda green pile carpet completes the suc- 

| 
Ad 

The First Scythia, of 4,556 Tons, Built on the Clyde in 1875 

the rest of the vessel by closing the fireproof doors in the fire 
screen bulkheads bounding that compartment, thus prevent- 
ing the fire from spreading to other parts of the ship. 

The actual extinguishing of the fire is accomplished by 
the use of carbon dioxide which is stored in cylinders and 
operated on the Gronwald system. A good supply of fire 
hydrants and hose is also provided. 

ACCOMMODATIONS 

Provisions have been made aboard the Scythia for accom- 
modating 337 first class, 331 second class and 1,538 third 
class passengers and a crew of 409, making a total accom- 
modation for 2,615 persons. 

Every endeavor has been made to provide the greatest pos- 
sible comfort for the passengers and the furniture of the large 
public rooms and staterooms has been specially designed to 
this end. The decoration of her accommodations represents 
the work of artists and craftsmen of the greatest skill and 
each public room with its furniture and appointments forms 
a complete picture in which everything has been worked out 
to the smallest detail. 

New features are continually being introduced in the mod- 
ern liner which tend to increase the comfort of the passenger. 
One of these is the garden lounge. In the Scythia saloon 
passenger accommodations there are two garden lounges, one 
situated on the port and. the other on the starboard side of 
the “A” or promenade deck. Here passengers may enjoy the 
sun and sea air among surroundings typical of an old English 
garden fitted with many comfortable wicker chairs. Large 
sliding glass windows are fitted in the side of the vessel in 
way of the garden lounges and add to the comfort of this 
space by providing means for shutting out cold winds and 
rain. 

cessful effort to provide a general representation of the best 
work produced during the latter part of the eighteenth 
century. 

The drawing and reading room is extended at each end 
athwartships by an alcove and the main feature of this room 
is the elliptical dome for the center portion finishing with a 
fan shaped painted panel on either side. The color scheme 
of the walls and ceiling is white while the appointments are 
in the modern style, but showing an influence of the Georgian 
period. The Adam furniture is of dull old mahogany and 
the silk coverings form a unique color scheme of purple and 
yellow. An open fireplace adds a sense of comfort to the 
room and opposite this there is a handsome carved mahogany 
bookcase. 

The smoking room is a cozy compartment consisting of a 
center room with a coach top roof and two side wings. Its 
furniture is of the plain Chippendale type with Chinese 
fretted detail. Large settees and easy chairs. are covered in 
a reproduction of an early English, eighteenth century version 
of Chinese tapestry. The room is panelled throughout with 
antique oak. 

The dining saloon for the use of first class passengers is 
situated on the “E” deck. It extends the full width of the 
ship for a length of 64 feet. Walls and ceilings are treated 
in white decorated plaster and in the center is a richly dec- 
orated, pierced dome. Behind this dome is the musician’s 
gallery. The long tables of the past have given way to small 
tables with portable four legged chairs which are now so 
popular among travelers and at which 2, 4, and 6 people 
can sit. A number of small sideboards are situated in con- 
venient places and a large oval buffet is located in the center 
from which cold dishes can be served. 

The first class staterooms are fitted up in a particularly 
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attractive manner, those on the promenade deck having 

wooden beds for two people with a Pullman berth which, if 

necessary, can be made to accommodate a third person. The 

furniture of these rooms is of carved mahogany and each 

room is fitted with hot and cold running water. 
There are two private suites located forward on the “A” 

deck. Each comprises a sitting room, bed room, bath and 

vestibule. The decorative scheme is in the Louis XVI style 

and the color scheme of the sitting room is of green and gold 

while the bedrooms are treated in French grey and white. 

Ingeniously contrived fittings provide a large amount of 

wardrobe space while the rooms are free from loose furniture. 
These suites are so arranged that if necessary they can be 
entirely cut off from the general accommodation of the ship. 

There are also a number of staterooms which can be booked 
en suite with bath. 

SECOND CLASS 

In that part of the ship devoted to second class passengers 
the comfort of the traveler has received the fullest considera- 
tion. Public rooms include a dining saloon, lounge and 
smoking room. In the dining saloon small tables for 4 and 6 
people are provided and the oldtime sideboard has given 
way to a number of small quick service tables. The drawing 
room is finished in plain mahogany and the smoking room is 
panelled throughout in oak and furnished also in oak with 
moquette coverings of modern design. A veranda cafe over- 
looks the stern of the vessel thus giving the passengers an 
uninterrupted and sheltered view of the sea. 

THIRD CLASS 

Never before on any ship has such care been devoted to 
the design and accommodation of third class passengers. The 
old fashioned open berths have been entirely dispensed with 
and throughout the ship third class passengers are berthed 
in commodious rooms which accommodate two to four persons. 
What is true of the third class accommodation is also true 

of that provided for the crew. 

VENTILATION AND HEATING 

The holds are ventilated by natural and the passenger 
accommodations by mechanical means. The thermo tank sys- 
tem is employed for third class rooms whereby a supply. of 
ordinary fresh air or heated fresh air can be supplied to 
any compartment or cabin with means of regulating at will 
by the passenger. In addition, cabins, corridors and public 
rooms are fitted with radiators. 

GALLEYS AND REFRIGERATING COMPARTMENTS 

As the total number of persons carried will be 2,615, 

culinary arrangements have been made on a very generous 
scale and will include many electrically driven labor saving 
devices such as silent mincing machines, potato peeling and 
potato mashing machines, revolving dough mixing machine, 
bread slicer, dish washing machines, knife cleaning machines, 
electric hot plates, griddle plates, toasters, etc., in addition 
to the usual cooking ovens, steam ovens, steam cookers, 
boilers, bread provers, hot presses, etc. A separate galley and 
cooking arrangements are provided for the crew. 

An extensive system of refrigerating chambers is provided 
on “G” deck allowing for the carriage of perishable food 
such as beaf, mutton, poultry, fish, milk, butter, etc., and 
kept at the required temperature by the electrically driven 
CO, refrigerating machinery situated in the engine room. 
The insulation of the refrigerated compartments consists of 
Delta slab cork and composition as embodied in the J. D. 
patent unit system of insulation. This insulation is fireproof, 
vermin proof and, on account of its hard and smooth finished 
surface, easily washed. The thicknesses of insulation re- 
quired with this system are less than would be required with 
the old system of granulated cork, silicate cotton or charcoal, 

and in addition to requiring no repairs the upkeep costs are 

said to be negligible. 

Lirr SAvinc APPLIANCES 

The life saving appliances have had all the attention that 
this important subject demands. Forty-two lifeboats are pro- 
vided, which are sufficient to carry every individual aboard. 
These boats are handled by Welin quadrant davits, insuring 
quick handling of the boats, and in addition there are six 
electro-hydraulic boat winches which may be operated by 
current from the emergency motor driven generator situated 
on one of the upper decks. This generator can also supply 
current for the wireless, lighting and steering gear in the 
event of the main electric generators being out of action 
through accident. 

ELEcTRO HyDRAULIC POWER 

The arrangements for handling cargo, maneuvering the 
ship and working cables comprise the very latest systems, 
namely, variable speed gear winches, capstan and windlass 
on the electro-hydraulic principle, which have been designed 
and installed by the shipbuilders. 

Some of the features of the system may be summarized 
as follows: abolition of steam and exhaust pipes which are 
difficult to arrange in the ship and which cause heating and 
often leakage, most objectionable, particularly in passenger 
ships; fuel saving, as the steam winch is a very extravagant 
user of steam and as the power derived from an economical 
dynamo saves this steam and accordingly fuel; immediate 
availability, in that no time is lost in warming up steam 
pipes and also that in the event of the vessel requiring to be 
warped while steam is off the boilers, current can be derived 
from the emergency dynamo previously mentioned; silence 
through the absence of heavy reciprocating parts. Among the 
electrical advantages are the following: the electric starter is 
a simple apparatus seldom operated and in working there are 
no controller contactors subject to wear from sparking nor 
is there any danger from fire or heating due to large re- 
sistances between decks as in most ordinary electrical winches. 

The rudder is operated by a Brown Brothers electro- 
hydraulic steering gear. 

Two sets of turbo-driven generators of 375 kilowatts each 
are provided for supplying electric current for the various 
electrical equipment throughout the vessel. 

Marin PROPELLING MACHINERY 

The main propelling machinery consists of turbines of 
the Brown Curtis type which drive twin screws through 
double reduction gearing. The machinery and boilers have 
been constructed to the requirements of the Board of Trade, 
Lloyds and American survey, and are capable of developing 
a collective shaft horsepower of 12,500 with the revolutions 
of the propeller shaft about 80 per minute. Provision is 
made on the high pressure turbines for the fitting of addi- 
tional nozzles so that the shaft horsepower may be increased 
to 13,500. 

The total power when working astern is about 70 percent 
of the ahead power. The turbine will operate with steam at 
220 pounds per square inch with 200 degrees of superheat. 

The main machinery comprises two sets of steam turbines, 
each set consisting of one high pressure and one intermediate 
pressure turbine in tandem, driving one primary pinion, and 
one low pressure turbine driving the other primary pinion 
of the gearing. : 

Astern turbines are incorporated in the casings of the 
intermediate pressure and low pressure ahead turbines, ad- 
justing blocks of the Michell type being fitted. 

The gearing is of the double helical type and the shaft 
bearings for the turbine and gearing are arranged to work 
under forced lubrication. 

Thrust blocks of the Michell type are fitted on the maim 
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shafts next to the gearing to take up the propeller thrust. 
The condensers are of the underslung type bolted direct 

to the low pressure turbines so that the low pressure turbine 
is always free from drainage water. All the latest improve- 
ments for economical and efficient operation in conjunction 
with the feed heating system are embodied in the vacuum 
system. 

The main shafting is made of hydraulic forged ingot steel 
finished bright all over and drives propellers of the built-up 
type, each consisting of four manganese bronze blades 
secured to a propeller boss of cast steel. 

BOILERS 

The steam generating installation consists of three double- 
ended and three single-ended Scotch boilers arranged in one 
compartment and constructed to Board of Trade and Lloyd’s 
requirements for a working pressure of 220 pounds per square 
inch. The boilers are of the multitubular return tube type 
fitted with smoke tube superheaters and Howden’s forced 
draft. The mean diameter of all the boilers is 17 feet 6 
inches; the mean length of the double-ended is 22 feet 6 
inches and of the single-ended 11 feet 6 inches. Each 
double-ended boiler is fitted with eight furnaces of the 
Morison suspension type and eight separate combustion 
chambers; the single-ended boilers having four furnaces 
and four separate combustion chambers. Steam flue blowers 
are fitted to each combustion chamber. 

The forced draft system includes two pairs of single inlet 
fans electrically driven, one motor being arranged to drive 
two fans. 

The boilers are designed for burning 
fronts are arranged for quick conversion 
to coal. 

oil fuel, but the 
from oil burning 

AUXILIARY MACHINERY 

The auxiliary machinery of the vessel includes the follow- 
ing: 

Three forced lubricators for supplying oil to the turbine bear- 
ings and gearing. 
Two circulating pumps of the centrifugal type, driven by hori- 

zontal spindle impulse turbines. 
Three feed pumps including one turbo-driven and two of the 

direct-acting type; the two direct-acting pumps together, and the 
turbo pump alone, being capable of supplying the boilers at 
full power. 
Two 50-ton evaporators with automatic feed and brine ejector. 

The evaporators are arranged for working singly or in series. 
One distiller capable of distilling 50 tons per 24 hours. 
One bilge pump of the vertical duplex type. 
One emergency bilge pump driven by gearing and shafting 

connected to an electric motor. 
One sanitary or wash-deck pump and one bilge pump, arranged 

at the forward end“of the gear case on each main engine. 
One sanitary and wash service pump, electrically driven rotary 

ype. 
Two ballast pumps; one of the duplex type, and one motor 

driven. 
One washing water pump of the duplex type. 
One fresh water pump of the duplex type. 
Two fresh water filters fitted with connections from the dis- 

charge of the fresh water and washing pumps. 
One auxiliary centrifugal pump driven by a_ single-cylinder 

vertical engine of the forced lubrication type. 
One oil fuel transfer pump. 
One oil bilge well pump. 
Two electric ash hoists. 

OPERATING DATA 
The firetube superheaters in the boilers of the Scythia are 

designed to deliver steam at 600 degrees Fahrenheit at the 
throttle under the gage pressure of 200 pounds per square 
inch. This gives the steam approximately 200 degrees super- 
heat. Under normal operating conditions, the engines of the 
Scythia will develop 13,000 shaft horsepower, giving a 
service speed of 17 knots. As in the case of most vessels, how- 
ever, the first two runs of the Scythia have been made at com- 
paratively low speeds to properly work in all bearings and 
afford an opportunity to tune up the engines and boilers. On 

her last Atlantic crossing she maintained an average speed of 
14.1 knots with the engines indicating 8,000 shaft horsepower 
turning at 70 revolutions per minute. For this speed the 
boilers and superheaters were required to deliver steam at 500 
degrees Fahrenheit. The fuel consumption for the run was 
95 tons of oil per day or at the rate of about 1.106 pounds 
per shaft horsepower per hour. Further details of the operat- 
ing records of the Scythia will be available after her return 
voyage to this country, on which she will be tested under the 
severest service conditions. 

Are You a Shipping Man, 4 la Edisen? 
(Concluded from page 807.) 

63. How much tonnage tax does an American vessel have 
to pay annually? 

64. Where are marine mortgages recorded ? 
65. What are the American Marine Insurance Syndicates? 
66. Why does an iron vessel last longer than a steel 

vessel ? 
67. What is a ship’s husband? 
68. What is the tonnage of the Type A, Hog Island 

ships ? 
69. What famous vessel did Captain Samuel Samuels 

command ? 

70. What American yacht won the last International yacht 
racer 

71. Where is the yacht America now? 
72. Where is the famous old warship Constitution? 
73. To what does section 34 of the so-called Jones Act 

relate? 
74. What confederate cruiser destroyed a great many 

American merchant vessels during the Civil war? 
75. What United States vessel sank her? 
76. Name four of the old established and prominent 

American shipyards ? 
77. Who built the St. Louis and the St. Paul? 
78. Who built the Korea and Siberia? 
79. Who built the Mongolia and Manchuria? 
80. Where was the liner Minnesota built? 
81. What American-built steamship holds the round trip 

record for the North Atlantic? 
82. What is the basis of a nautical mile, or knot? 
83. How does the speed of a vessel vary in proportion to 

the propulsive power applied ? 
84. What vessels are required by the Government to be 

equipped with radio apparatus? 
85. Name three leading American marine insurance com- 

panies. 
86. What do freight vessels, making a trip light, usually 

carry for ballast? 
87. How are lighthouses distinguished at night? 
88. How are buoys lighted ? 
89. What is a bell buoy? 
90. What effect has shoal water on the speed of a vessel? 
91. What is a derelict? 
92. What are the two principal classes of derelicts, and 

what branch of the Government destroys or removes them? 
93. What are the functions of the Coast and Geodetic 

Survey ? 
94. What cabinet officer has charge of that service? 
95. Where is Scotland light, and for what was it named? 
96. Why do not sailing vessels go through the Straits of 

Mageilan? 
97. What regulated the size of Shipping Board vessels, 

known as “Lakers” ? 
98. What light vessel is first picked up by steamers com- 

ing from Europe to New York? 
99. Why are double bottoms used in merchant vessels? 
100. Where. in this country, can the Leviathan be docked? 



U. S. S. Tampa, the First Electrically Driven Coast Guard Cutter 

First Electric Coast Guard Cutter Completed 
Tampa, One of Four Revenue Vessels Placed in 
Service by Treasury Department, Has Successful Trial 

FFICIAL sea trials of the U. S. S. Tampa, the first 

‘@) of a series of four electrically propelled Coast Guard 
cutters to be placed in service by the Treasury De- 

partment, have recently been completed off the Pacific Coast 
with entire success. 

The Tampa was built by the Union Construction Com- 
pany, Oakland, Cal., and the electrical apparatus was fur- 
nished by the General Electric Company, Schenectady, N. 
Y. She is 240 feet long, with a beam of 39 feet, a depth of 
25 feet 6 inches and a displacement of 1,600 tons at a mean 
draft of 14 feet. Her contract speed of 16 knots was 
exceeded during the trials, as her average speed over the 
measured mile was 16.3 knots. 

The main propelling equipment consists of two Babcock & 
Wilcox oil burning watertube boilers supplying steam at 200 
pounds gage pressure and 50 to 75 degrees superheat to a 
Curtis turbine direct connected to an alternating current 
generator supplying electric power to a 2,600 horsepower 
synchronous motor giving a propeller speed of 130 revolu- 
tions per minute. 

The control equipment consists of a control group and a 
panel, so arranged that it can be operated either electrically 
or, in case of an emergency, by hand. ‘Two exciters, one 
being a spare unit, furnish current for the excitation of the 
generators and synchronous propulsion motor and also pow- 
er for driving various auxiliaries, such as the blower motor, 
steering gear, the gypsy, radio apparatus, refrigerating plant, 
laundry and lighting equipment. 

“One of the most noticeable features of the full power 
trial,’ says the Coast Guard Bulletin, ‘““was the absence of 
effort on the part of any of the operating personnel. Practi- 
cally all of the machinery lubricates itself automatically, and 
it is necessary only to keep an eye on gages, thermometers, 
etc., and assure that all parts are functioning properly. 

“While the boilers installed in the Tampa appear to be 
small, the power developed by the propelling machinery was 
2,900 shaft horsepower throughout the trial, and the safety 
valves were blown about every half hour simply to show 
that it could be done and that the boilers furnish more than 
enough steam for all the requirements of the ship. 

“The operating gear consists of the same two levers with 
which we have been familiar for several generations—one 
for speed control and the other for direction—and any man 
who is capable of ‘backing and filling’ with a reciprocating 
engine can, without additional instructions, operate the new 
machinery with equal facility. 

“Tt is confidently expected that the propelling machinery 
of these ships will not call for even slight repairs or adjust- 
ment over a period of years.” 

GrorGE WASHINGTON TO MAKE MEDITERRANEAN 
CrutIsrE.—The Shipping Board has voted to carry out the con- 
tract made by the United States Mail Company with Ray- 
mond & Whitcomb by which the George Washington will 
make a tour through the Mediterranean beginning in Febru- 
ary and returning to Cherbourg in March or April. 
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One of the New Boston Ferryboats 

New Ferryboats for Boston Harbor 
Two Single-Deck Passenger and Vehicle Steamers Built 
for East Boston Ferry—Each Boat Has Four Driveways 

HE two new ferryboats of the four-driveway type recently 
put into service in Boston harbor to run between Boston 
and East Boston will add considerably to the traffic 

facilities in this port. That two boats so especially well 
fitted for the service and so thoroughly up to date were ac- 
quired was due to the efforts and foresight of Boston’s Com- 
missioner of Public Works, Mr. T. F. Sullivan. 

These vessels, which are named Lieutenant Flaherty and 
Ralph J. Palumbo, were designed by Fay, Spofford & Thorn- 
dike, consulting engineers, Boston. Associated with them 

Main Engines 

8 

were A. B. Raymond and A. L. Swasey as naval architects. 
Owing to other duties Mr. Swasey withdrew and the design 
and construction were carried out under Mr. Raymond’s per- 
sonal supervision. The contract for the machinery installa- 
tion was awarded to the Kearfott Engineering Company, 
Inc., 95 Liberty Street, New York, who acted as consulting 
engineers for this portion of the work and were responsible 
for several ideas entering into its design. 

The Lieutenant Flaherty was built at the yards of the 
Groton Iron Works, Groton, Conn., and the Ralph J. 
Palumbo at the plant of the Winnisimmet Shipyard, aS 
Chelsea, Mass. 

GENERAL ARRANGEMENT 

The main deck of each vessel is arranged to provide four 
driveways, two of which are located on each side of a very 
narrow central monitor and on each side of the vessel out- 
board of the driveways there is provided a cabin for the ac- 
commodation of the foot passengers with a single row of seats 

‘extending along the inboard bulkhead. 
The vessels are primarily of the single deck type of ferry- 

boat, but the deck overhead which covers the driveways and 

Main Condenser 
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The framing is transverse, spaced 24 inches center to center. 
The driveways are decked with yellow pine, laid over 10- 

pound plating in way of the machinery space. On top of 
this a pavement of the patent Shuman type is laid, which ‘s 
made up in slabs using oak, rock elm, maple or other hard 
woods. ‘These slabs run the full width of the driveways and 
are about 6 feet long. They are made up of continuous 
stringers with the grain running athwartship, alternating 
with blocks arranged with the grain running vertical. The 
blocks and stringers are cemented together with hot liquid 
asphalt and in addition are bolted together with through bolts 
3g-inch in diameter, there being three bolts to each section. 
These slabs are spiked to the deck and afterwards painted 
with a heavy coat of liquid asphalt applied hot and a layer of 
stone dust 14-inch thick spread over the surface. 

MACHINERY 

The propelling machinery consists of two vertical inverted, 
compound type engines, each having a 15-inch diameter high 
pressure cylinder, a 30-inch diameter low pressure cylinder 
and a common stroke of 22 inches. The crank shafts of the 
engines are coupled together by flanges on the high pressure 
ends and compose the center section of a shaft running the 
length of the boat and driving the two propellers, one at each 
end of the vessel. The engines are controlled by a common 
throttle valve and maneuvering has been provided for by 
flanging the ends of the link crank shafts together, a single 
reversing engine taking care of both engines. The two pro- 
pellers, always working in unison, one as a tractor and the 
other as a propeller, according to the direction of rotation, are 
of cast steel, with an outside diameter of 7 feet 6 inches and 
a pitch of 10 feet 6 inches. 

The engines for the vessels were built by the Vulcan Iron 
Works, Jersey City, N. J., under contract from the Kearfott 
Engineering Company, Inc. ‘The shafting, propellers and 
condensers are the product of the Ferguson-Herbert Corpora- 
tion, an affiliation of the Kearfott interests. 

BOILERS 

Steam is generated in two single ended Scotch boilers 11 
feet in diameter and 11 feet long, designed for a working 
pressure of 150 pounds of steam and built by the Great Lakes 
Boiler Works, Buffalo, N. Y. Each boiler is provided with 
two furnaces fitted for coal or oil burning. 

AUXILIARY MACHINERY 

The auxiliary machinery includes: 

One cylindrical condenser with approximately 1,100 square feet 
of cooling surface. 

One 10-inch by 14-inch by 16-inch horizontal simplex air pump. 
One centrifugal circulating pump driven by an independent en- 

gine. 
One 7-inch by 41-inch by 10-inch feed pump. 
One feed water heater with a heating surface of 45 square feet. 
One filter tank. 
One inspirator of the double tube type. 
Two ejectors for discharging bilge water. 
One 10-inch by 5-inch by 12-inch bilge pump of the horizontal 

duplex type. 
One 20-inch by 12-inch by 16-inch horizontal duplex fire pump. 
One hand bilge pump. 
One ventilation blower. 

The lighting of the vessel is accomplished by two 10 kilo- 
watt generating sets, located in the engine room, and a small 
storage battery, provided to supply current for emergency 
lights. 

For steering the vessel there are provided two steam steer- 
ing engines with cylinders 4% inches in diameter and 41%4- 
inch stroke. This gear is of the “Hastie” type having twin 
cylinders mounted above the winding drum. The design has 
many unique and commendable features, chief of which is 
the accessibility of the engine. 

DerEsIGN DaTA 

The following enumerates some of the general design data 
taken from these vessels: 

Weights 

ball “steele Animist see ee OE Eee 305 tons 
ic wet painurandEacemnecnt inet een ne nneertenCettee 135 tons 
Fittings, outfit, equipment and stores.................. 37 tons 
Machinery iihiaccinienoch roe on Crier Ee EEe 120 tons 
Hreshi water aap he ice CEE 18 tons 
Biel Oil ina iseint coc Oe eee 33 tons 
IMEVREIN  oocacc vaikesley bie ste de te toceh cf NAGI RTECS e SST TET PSE 30 tons 
Total weight of ship without cargo .................-. 678 tons 

From figures prepared from the lines without allowance 
for shell plating, rudders, or other appendages, a displace- 
ment of 678 tons occurs at a draft of hull of 9 feet. To this 
should be added, however, one foot additional draft for the 
skedge. 

Table I.—Trim Under Various Fueling Conditions 
Mom. 

Trim to alter 
Condition Displ. Draft lever trim1” Trim 

Ship complete, no fuel..... 645 8/9” .12’s 82 95s 
Ship with 33 tons fuel oil.678 9'0” 30's 86 2.4”"s 
Ship with 33 tons coal....678 9'0” Ol’h 86 4”h 
Ship with 40 tons coal....685 9/1” 64h 87 5”h 

Table II.—Trim Under Various Load Conditions 
Mean Trimming Mom. to Change of draft 

Condition Displ. Draft Moment Trim1” Trim at one end 

(1) 
Ship complete 

with com- 
plement, 18 
tons water 

and 33 tons 
of oil 

(2) 
As in (1) but ' 

Weitin 7S 
~ Om S Oi 
Ge 10444” 203 S 105 1.9"s i? 

As in (1) but 
with an 18- 
ton truck on 
ae end... .696 

(4) 
As in (2) but 
load (175 
tons) located 
at 29 ft. aft 

of mi d- 
ships ......853 

G2” NEFIIS 88 18”s Oa 

10'4%4" 5273S 105 50”s DS! 

Firefoam Hand Fire Extinguisher Ap- 

proved by Steamboat Inspection Service 
HE United States Steamboat Inspec- 
tion Service has recently approved 
the U. S. Type No. 2% Firefoam 

hand extinguisher manufactured by the 
Firefoam Company of New York for use 
on all vessels coming under its jurisdiction. 
This extinguisher is splash proof which 
prevents premature mixture of the solutions 
which might otherwise occur with the roll- 
ing of a ship. It is operated by simply 
inverting and the pressure generated will 
throw a stream of Firefoam from 30 to 40 
feet. About 20 gallons of Firefoam, form- 
ing a blanket of carbon dioxide bubbles, 
are discharged from the extinguisher. The 
equipment weighs 40 pounds and can be 
handled by one man. Because of its prop- 
erty of floating on the surface of oil and 
other inflammable liquids it is claimed that 
Firefoam is particularly useful for the pro- 
tection of boiler rooms, engine rooms, fuel 
oil pumps rooms and other hazardous points. 

Hand Fire 

Extinguisher 
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William Penn, the Shipping Board’s First Motorship 

Winch Motors of the Motorship William Penn 
Shipping Board’s First Motorship Equipped with Electrically 

Driven Auxiliaries—Winch Motors Rated at 30 Horsepower 

By G. A. Pierce* 

NE of the recent developments in marine engineering 
is the tendency to use electric motors in place of steam 
engines for driving ship’s winches, windlasses, cap- 

Stans, steering gear, pumps, blowers and other auxiliary ma- 
chinery. This tendency implies the general recognition of 
two facts: In the first place, that reliable marine motors are 
now available; and, secondly, that motors are more satis- 
factory than steam engines for auxiliary service. 

The reliability of motors on shipboard has been amply 
proved by their records on both naval vessels and motor- 
ships. Motor manufacturers have had difficulty in building 
practical electrical equipment for ships but increasing expe- 
rience and a better knowledge of marine conditions are pro- 
viding the remedy for such troubles and it can be proved 
conclusively that the cases of motor failure have been due 
to installing apparatus which was not at all suitable for 
shipboard use. 

_ “Electrical Engineer, William Cramp and Sons Ship and Engine Build- 
ing Company, Philadelphia, Pa. 

As regards the desirability of motors from an operating 
standpoint, such tests as are available indicate that an elec- 
tric deck auxiliary system requires only from one-third to 
one-quarter the amount of fuel needed by a corresponding 
steam system, so that substantial economies can be obtained 
through the use of motors. In addition, electric wires are 
far more convenient, economical and satisfactory than steam 
pipes for distributing power throughout a ship. 

The designing of marine auxiliary motors is, however, 
still in its early stages and no generally accepted standards 
have as yet been developed. Consequently it is believed 
that a description of the construction, control and perform- 
ance of the winch motors of the United States Shipping 
Board motorship William Penn, which are of an entirely new 
design, will be of interest at this time. 

Tue MororsuHip WILLIAM PENN 

The William Penn is the Shipping Board’s first motorship. 
She is a cargo vessel of 12,358 tons deadweight capacity and 
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Warping Winch 

is propelled by two 2,250 indicated horsepower Burmeister 
and Wain Diesel engines direct-connected to her propellers. 
Her hull was built at the Gloucester yards of the Pusey and 
Jones Corporation and she was fitted out by William Cramp 
and Sons Ship and Engine Building Company. She is 
allocated to the Barber Lines, where she is being used in the 
Far Eastern trade. 

Practically all of her auxiliaries are motor-driven, the 
power being supplied by three 65-kilowatt Diesel engine 
driven generators, supplying 220-volt direct current. Most 
of the below-deck motors are of foreign make; but those 
for the deck winches, anchor windlass and steering gear 
were supplied by the Westinghouse Electric and Manufactur- 
ing Company, in consultation with the William Cramp and 
Sons Ship and Engine Building Company. 

There are eleven deck winches altogether on the William 
Penn, ten being used for cargo handling, with one in the 
stern for warping. They were built by the American Engi- 
neering Company of Philadelphia, in accordance with the 
Cramp Company’s particular requirements. They are of the 
compound gear type with gear ratios of 12.5 to 1 and of 
26.45 to 1, from motor to drum, with the hoisting drum 18 
inches in diameter, Each winch has three gypsy heads, two 
of which are on the first reduction, or counter shaft, and are 
used for handling light loads and whips. The winches are 
designed to lift 5,000 pounds on the first gear ratio and 
10,000 pounds on the second. A 34-inch steel hoisting line is 
used on the drums. 

THe Winco Motors 

In designing the winch motors it was recognized that they 
must be very different from similar machines for land serv- 
ice and special attention was given to their mechanical 
strength, waterproofing, ability to withstand high tempera- 
tures and their speed characteristics. 

Great strength is necessary to withstand the rough hand- 
ling these motors are bound to receive, so they have been 
built with cast steel frames and extra large shafts and bear- 
ings. The commutators and brushes have also been made 
especially large in order to eliminate frequent renewals of 
these wearing parts. The armatures are of specially small 
diameter to reduce the flywheel (WR7’) effect. This results 
in an appreciable saving in power when all of the winches 
are in operation and permits a reduction in the generator 
capacity. 

The frame, which totally encloses all of the working parts 
of the motor, is split horizontally to permit access to the 
interior. The joint between the two parts is made water- 
proof and, for the same purpose, the handhole covers are 

provided with gaskets. The wires enter through a special 
watertight junction box and the shafts are made watertight 
by S. E. A. rings. All small parts usually made of steel, 
such as springs and bolts, are made of non-corrodible metal. 
Thus, these motors are capable of withstanding total sub- 
mergence. 

But the arrangements that insure waterproofing also 
prevent ventilation and, since these motors are liable to be 
operated when exposed to the full force of the tropical sun, 
special precautions had to be taken to prevent injury due to 
high temperatures. Internal heating was, therefore, reduced 
to a minimum by making all current-carrying parts of lib- 
eral proportions, thus cutting down the losses due to resist- 
ance, while practically all of the coils are provided with 
water-and-oil-proof mica or asbestos insulation. 

The field windings have been so designed that high speeds 
are obtained with the empty hook and light loads, and low 
speeds with heavy loads. 

The nominal rating of each of these motors is 30 horse- 
power at 220 volts. 

BRAKES 

Each winch motor is provided with a brake, which is re- 
leased when the current is turned on and is promptly ap- 
pled and holds the load when the current is turned off. The 
brake parts are of non-corrodible metal; the bearing pins 
of the shoe mechanism are of bronze with brass bushings 
to prevent sticking. The operating coil is imbedded in a 
waterproof cement and is enclosed in a watertight housing. 
Means are provided to release the brake when the current 
is off in case of necessity. 

CONTROLLERS 

The controllers are operated by vertical brass handles, 
which can be arranged so that one man can operate either 
one or two winches, as desired. The mechanism is enclosed 
in a cast iron case, with doors in three sides, giving ready 
access to the interior. ‘These doors are watertight even when 
totally submerged. ‘The operating parts are interchangeable 
as far as possible and can be readily renewed. A small 
knife switch disconnects the controller from the line so as 
to permit inspection and repairs without interfering with 
the operation of the other winches. 

The necessary resistors are of non-corroding cast iron and 
are enclosed in waterproof cases. Ventilation is provided 
by openings with covers which are raised and lowered by 
means of a hand wheel. These covers are electrically inter- 
locked with the controllers, so that no motor can be started 
unless the covers of its resistor are open. 

the Motor Driven Winch, Showing Method of Mounting 

Motor 
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Winch Controller, with Doors Open 

Moving the controller handle in either direction from the 
vertical position releases the brake, starts the motor in the 
corresponding direction of rotation and brings it up to full 
speed in several steps. Moving the handle back towards the 
vertical position reduces the motor speed; if the load on the 
hook is sufficiently heavy to lower by its own weight dynamic 
braking is automatically applied. 

OPERATION 

In this process the winch motor is transformed into a gen- 
erator operated by the weight of the load. Since, under these 
conditions, the speed of a generator depends upon the cur- 
rent being generated, the speed of the winch motor and 
therefore of the descending load can be regulated with great 
nicety by means of the controller. The use of this method 
greatly increases the speed and safety of handling the 
cargo; and it also effects some economy as well, since some 
of the current generated returns to the line and helps to 
operate the other winches. 
When the controller handle is moved to the off position the 

full force of dynamic braking is applied, thus checking the 
speed of the load smoothly and almost instantly. The me- 
chanical brake is then automatically. applied. 

In case of an overload on the motor or the failure of the 
line voltage, the motor is automatically disconnected from 
the line by a circuit breaker and the mechanical brake is ap- 
plied. By bringing the handle of the controller back to the 
off position the motor is re-connected but if the cause of the 
trouble has not been removed the circuit breaker immedi- 
ately opens again. 

OTHER Motors 

The anchor windlass motor is similar in design to the 
winch motors, but is considerably larger, having a capacity 
of 68 horsepower. Its controller is mounted below decks and 
is operated by a hand wheel above the deck. 

The steering gear motor, which operates the hydraulic 
‘pump of the steering gear continuously, has non-corrodible 
parts, impregnated windings and bearings that will operate 
at an angle. 

PERFORMANCE AND TESTS 

Tests on the winch motors gave the following results: 
Rope gneail, imo-loacl, Inert. 4c5c0cccgcccc000ccs 457 feet per minute 
Rone sneadl, mMosthoael, WOnGPsooacccocceog00e bur 337 feet per minute 

Rope speed, 5000-pound load, hoist............ 170 feet per minute 
Rope speed, 5000-pound load, lower........... 470 feet per minute 

(The above figures are for operation on high gear) 

The maximum continuous cargo handling capacity of each 
winch motor was found to be 45 tons an hour. ‘That is to 
say, the motors could handle cargo at this rate indefinitely 

without injury if the loads could be supplied to them. When 
operating with two winches lifting 4,000-pound loads 80 
tons per hour can be handled by each pair of winches and 
the ship could be loaded at this rate in 30 hours of continu- 
ous operation. However, it was found that the speed of 
loading was dependent upon the dock facilities, as the 
winches were able to handle cargo more rapidly than it 
could be supplied to them. 

The fuel consumption of the auxiliary Diesel engines, 
when supplying current for electric lighting, all auxiliaries 
and all ten winch motors, was 90 gallons of oil per 24-hour 
day, the winches being in use for 8 hours. 

Industrial Crawling Tractor Crane 
WO new types of “Industrial” crawling tractor cranes 
developed to meet the need for full revolving tractors 
which can be operated independently of rails are being 

built by the Industrial Works, Bay City, Mich. One type 
having a capacity of 20,000 pounds at a boom radius of 12 
feet is equipped with continuous crawling tractor belts while 
the second crane with a capacity of 18,000 pounds at a 10- 
foot radius is equipped with four broad-gage tractor wheels. 
Either crane is arranged to handle a hook and block, a grab 
bucket, an electric lifting magnet, a shovel dipper or a drop 
hammer in conjunction with pile driver leads, whichever is 
required by the service in which the crane is to be used. 

A special feature of the equipment is the internal com- 
bustion engine which supplies power both for hoisting and 
propelling purposes. ‘The crane is equipped with a 30-foot 
boom made up of two channels and latticed angles and tie 
plates. By means of friction clutches and brakes controlling 
the motion of each tractor belt or of each set of tractor wheels 
the operator is able accurately to control the steering of the 
crane while it is in motion. This is accomplished by dis- 
connecting one tractor belt from the motor while the other belt 
continues traveling at the normal rate of speed. The dis- 
connected tractor belt can be held stationary by applying the 
brake or can be allowed to coast with the brake and clutch 
both disengaged, or, if the clutch is allowed to slip, the opera- 
tor can cause the crane to turn as sharp, or as wide, a corner 
as he may desire. The entire mechanism both for hoisting 
and for propelling is contained in the revolving cab on the 
upper works. 

“Industrial” Crane With Crawling Tractor Belts 
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Nine Thousand Ton Dry Dock and Welding Repair Barge in the Wet Dock of the 

eh UMa 
few omy 

Federal Yard 

Federal Shipyard Takes Up Ship Repairing 
Nine Thousand Ton Floating Dry Dock and Combined 
Welding Barge and Machine Shop Added to Yard Equipment 

OR the combined purpose of maintaining the ships of 
the subsidiary operating companies of the United States 
Steel Corporation, and also to engage in a general ship 

repair business, the Federal Shipbuilding Company, Kearny, 
N. J., has within the past few months built up a complete 
repair organization and recently increased the facilities of 
the yard by the addition 
of a 9,000-ton floating 
dry dock and a floating 
welding barge and ma- 

pairs. ‘The overall length of the dock on the keel blocks is 
440 feet and its overall width 110 feet. Vessels having a 
draft of 22 feet can be docked and ships up to 9,000 tons 
deadweight and 475 feet in length can be raised. Nine wood- 
en pontoons built of Oregon fir each 110 feet long, 41 feet 
wide and 13 feet deep were used in the construction of the 

dock. The steel wing- 
walls which run con- 
tinuously across the pon- 
toons are used to equalize 

chine shop. any irregularity of 
The Federal yard, 

which was completed in 
1918, is one of the 
largest shipbuilding 
plants on the Atlantic 
coast, having building 
ways for twelve 15,000- 
ton vessels. The yard 
occupies a site compris- 

pumping or pontoon 
buoyancy and to absorb 
stresses which in the case 
of certain other types of 
floating dry docks are 
lable to be transmitted 
to the ship. The steel 
wing-walls used on this 
dock are the longest con- 

ing 170 acres with a tinuous walls of any in 
water frontage on the 
Hackensack river of 
2,400 feet. The layout 
of shops and ways in re- 
lation to each other, the 
material handling equip- 
ment and shop equip- 
ment have been designed 

from Compressor 
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* Ae! "Planking SECTION AET END LOOKING FORWARD 

the New York district. 
The pumping equip- 

ment consists of eighteen 
12-inch centrifugal 
pumps operated by in- 
dividual 30 - horsepower 
General Electric motors. 
A pump is located at the 

with the one idea of pro- 
moting productive effi- 
ciency. At the down- 
river end of the shipways is a wet basin for fitting out and in 
which the new dry dock is located. Serving the wet dock is 
a 100-ton, 3-leg jib crane which is of great importance both 
in fitting out new ships and in repair work for handling 
boilers, propellers and other heavy materials. 

Deraits oF Dry Dock 

The new dry dock, which is of the rigid, steel wing-wall 
type, built according to the William T. Donnelly patent 
rights, was put into commission June 23 when the steamship 
Suhulco of the Transmarine Corporation was docked for re- 

Section Through the Compressor and Generating Room of the 

Repair Barge 
outer end of each pon- 
toon directly under the 
wing-walls and its shaft 

is extended to the motor located on the wing-wall deck 
Motors can be controlled individually or in groups from the 
controller house located on the wharf and one man in the 
controller house is able to regulate the entire pumping equip- 
ment of the dock. ‘The sinking of the dock is governed by 
gate valves at the end of each pontoon; the wheels of these 
valves are located on the top of the wing-walls near the 
motors. Water is admitted through these gates for submerg- 
ing the dock and the same gates are used for discharging 
while the dock is being raised. A ship can be raised in the 
dock at the rate of nearly a foot a minute. 
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Steamship Bantu Being Reconditioned in Dry Dock 

Air and fresh water lines run the length of the dock and it 
is adequately supplied with facilities for temporary lighting 
from the power lines of the yard. A feature of this dock 
is the system of permanent scaffolding provided, which con- 
sists of hinged galvanized pipe booms from which painters’ 
platforms are hung by blocks and falls. These booms are 
lowered against the side of a ship when it is docked and pro- 
vide.quick access for work on all parts of a ship’s side plat- 
ing. A feature of this scaffold system is the possibility of 
using short handle brushes in painting a vessel, which elim- 
inates the use of long handles and permits the men more effi- 
ciently to cover a surface. In cleaning and scraping the 
plating these scaffolds are useful in allowing the men to get 
close to the work. When not in use the booms and the scaf- 
folds are hauled back against the wing-walls where they are 
clear of all other rigging. 

Access to the dock is by means of two gangpanks at the 
west end and one gangplank at the east end. A stairway 

Repair Barge at Work on the Bow of a Steamship 

connects the top of the south wing-wall to the wharf and a 
light bridge set in place by a locomotive crane connects the 
ship’s deck to the wing-wall. By means of this stairway 
and bridge material can be carried to and from the ship 
without the use of ladders. Ships on which stern repairs 
are to be made are docked stern first and propellers, heavy 
staging and the like are handled by a 35-ton locomotive 
crane operating from the wharf. 

CONSTRUCTION RECORD FOR Dry Dock 

Actual construction. on the dock started January, 1921, 
when the.framing of the first pontoon was begun, the last 
pontoon being launched in May. ‘The dock was ready for 
operation by June 18, the first boat being docked as noted 
on June 25. Since beginning operation the dock has been 
constantly in service. 

In order to carry on minor repairs the Federal Company 
recently put into commission a floating power plant and 

Interior of the Compressor Room of the Barge, Showing the “Little Giant,” 100 Horsepower Semi-Dieésel: Engine, the Com= 

pressing Unit, the Main Switchboard and Welding Equipment 
}} 
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machine shop for handling work both at the yard and on 

vessels taking on or discharging a cargo at any point in 

New York harbor. A special feature of the new barge is 

the power generating and air compressing machinery, con- 

sisting of a 100 horsepower semi-Diesel horizontal oil en- 

gine driving an 80-kilowatt direct current generator and a 

similar type semi-Diesel engine direct connected to a 300 

cubic foot horizontal air compressor. The barge is of wooden 

construction and has the following dimensions: 

ILeiyetiny Oner alls SooubeocaccesooeoUsGooe 68 feet 
CATING OE ee econ er evata ch vale Shan elensusy aise 26 feet 
LEME OM WOUIOTN « concescaacoasoosncns 54 feet 
Reakera Pareld Sues aisiieletera ati esivet ocr 7 feet 
Dierila sanollclacl, oe cooooseeucosocensconcs 7 feet 

2 feet 9 inches 
2% inches 

Load draft © 
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The deckhouse has a length of 54 feet and a width over 

the planking of 22 feet. The clear height at the centerline 

is 8 feet and two 8-foot by 5-foot skylights are provided. Two 

transverse partitions amidships form a tool room, on one 

side of which is located the generator and compressor room 

and on the other the machine shop. Between the frames and 

the bracing in the hold of the barge are located three 1,000 

gallon capacity fuel oil tanks, one 1,000 gallon capacity 

fresh water tank, one 60-gallon capacity lubricating oil tank 

for compressors, two 60-gallon capacity engine lubricating 

oil tanks, one 60-gallon capacity machine lubricating oil 

tank and one 60-gallon capacity cutting oil tank. 

GENERATOR AND COMPRESSING MACHINERY 

The power plant as noted consists of one 100-horsepower, 
single cylinder semi-Diesel engine driving an 80-kilowatt, 

125-volt direct current generator; a semi-Diesel oil engine 

direct connected to a horizontal air compressor for operating 

air tools and one small gas engine driven compressor used for 

supplying starting air to the engines. Power for operating 
four, 3-kilowatt motor generator welding sets, machine tools 
and lights is furnished through a main switchboard by the 
generator. 

The semi-Diesel oil engine, supplied by the Chicago Pneu- 
matic Tool Company, is of the horizontal straight line cross- 
head type mounted on a sub-base designed to reduce the 
vibration which in a barge of this size would be excessive 
without special provisions as in this case. This type engine 
is valveless utilizing the two-stroke cycle with low compres- 

-sion. All parts in the crank case are readily accessible for 
maintenance and repair. Ignition is secured by the injection 
of fuel into a hot liner in the combustion chamber. 

The air compressor unit, also manufactured by the Chi- 
cago Pneumatic Tool Company, has a capacity of 300 cubic 
feet per minute at 100 pounds gage discharge pressure. 
Briefly, this machine is of the horizontal direct connected type 
with the power cylinder and air cylinder in tandem on a 
common piston rod separated by a tandem piece which af- 
fords access to the stuffing boxes for both cylinders. ‘The 
power cylinder is similar in action to the oil engine described 
above while the air cylinder is of the double acting type fitted 
with flat disk inlet and discharge valves. 

The fuel oil is pumped from the storage tanks into gravity 
tanks located over the engines by a 3-inch by 234-inch by 
4-inch horizontal duplex piston pump. ‘The fresh water se~- 
vice is handled by a 3-inch*by 234-inch by 4-inch horizontal 
duplex pump which also supplies the lavatory and fresh in- 
jection water to the oil engine cylinders. A 51-inch by 31%4- 
inch by 5-inch horizontal duplex pump serves the purpose 
of a bilge, fire and general service pump. Th's pump has 
suctions from the bilges and from the It discharges 
overboard and to the fire and sanitary systems. All pumps 
are air driven. A complete hot water heating plant, consis*- 
‘ing of pipe radiators and a small boiler of the American 
Radiator Company type, is installed. — 

lovey 
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The electric welding outfit consists of four 3-kilowatt 
General Electric one-man welding machines. The generators 
for these units are direct current compound wound machines 
operating at 125/160 volts and 150 amperes. Motors for 
these sets run at 1,700 revolutions per minute. Lach set is 
supphed with a welding control panel and with sufficient 
wiring to permit operation of the electrodes in any part of the 
ship on which repairs are being carried out. Current control 
for lighting and power distribution from the generator is 
maintained through a main switchboard installed near the 
power unit. Oxy-acetylene welding and cutting torches and 
gas tanks are carried as part of the equipment for use when 
work by this process is found necessary. <A full equipment 
of electric and air hand tools is provided. 

EQUIPMENT OF MACHINE SHOP 

The machine shop section of the barge is completely fitted 
out for practically all light engine repair operations. ‘The 
equipment in the shop includes a 14-inch by 8-inch Monarch 
geared engine lathe, a United States Electric Tool Company 
wet and dry grinder, a 6-inch by 6-inch Peerless hack saw, 
a 6-inch Merrell pipe machine, 2-inch Landis single head bolt 
cutter, a 21-inch Bickford drill press, a 16-inch Smith & 
Mills geared crank shaper, a 30-inch by 4-inch wet grinder, 
a 12-inch double emery grinder, a 45-inch forge with canopy 
hood and motor driven blower. 

CURRENT WoRK OF THE REPAIR UNIT 

During the month of September dry dock and repair work 
has been done on the Bantu, Steel Inventor, Steel Ranger, 

Steel Age, and Robin Goodfellow. One of these ships, the 
Steel Age, is now being completed and work is in progress on 
the Grand Republic. Within a short time reconditioning of 
the Charlton Hall, Bessemer City and Steel Voyager will be 
commenced. 

Portable Belt Conveyor Used at Tampa 
for Coaling Ships 

Y using a portable belt conveyor the Tampa Coaling Com- 
pany, Tampa, Fla., has achieved mechanical coaling of 
ships at low first cost of machinery, low upkeep cost and 

considerable capacity. With the conveyor shown in the il- 
lustration, which is manufactured by the Barber-Greene 

Coaling Ship with Portable Belt Conveyor 

Company, Aurora, Ill., vessels are coaled at the rate of 400 
tons a day. Usually the coal is taken from the storage pile 
shown on the dock but if railroad cars of coal arrive at the 
dock at the same time the ships are to be coaled, the process 
is simplified. A second conveyor takes the coal from the 
“ear, discharges it directly onto the inclined conveyor and the 
coal is put aboard the vessel at a minimum expense in time 
and labor. 



The Most Interesting Job in the Yard 
Under the above title a letter was published in our last issue telling why a machin- 

ist im the engineering department of a large ship repair yard considered his job the most 
interesting one in the yard. This was a challenge we invited our readers to accept and 
this month a member of the “white collar crew” in the engineer’s office vividly ex- 
plains why his job has a claim to this title. What do vou think about it? If your 
job 1s entitled to consideration in this controversy (and it probably is), here is a 
chance to explain its interesting features which other men in the yard probably know 
little or nothing about. Who's next? 

ing, but I have never read one dealing with the Engi- 
neering Department, that miscalled “white collar crew,” 

of which I have the honor to be a member, although I must 
confess that the only time I wear a white collar is to and from 
my work. 

Granted that the shop work is interesting, also grant that 
all of the other branches in the yard are interesting to those 
engaged in them, but how about this “white collar pencil 
pushin’ guy?” 

Suppose some cold, rainy, windy day when all the ele- 

| HAVE read various articles written under the above head- 

J 
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Tug, Launch or Raft 

ments seem to have set out to do their darnedest, a ship 
comes limping into port with bottom trouble. Word goes to 
the “Old Man” and he in turn sends for one of the engi- 
neers. The following conversation takes place: 

“Brown,” says the “Old Man,” as the door opens, ““There’s 
a ship down the river by the name of Blank. We want to 
dock her. Haven’t any docking plans. Go down and look 

As They Are 

her over and get back here as soon as possible. Want to 
take her on the next tide.” 

Brown says, ‘Yes, sir,” and beats it. It is now his job to 
get aboard the ship Blank on a tug, launch or raft, it is all 
the same to the “Old Man.” So he puts on his oil-skins and 
lights his pipe, if he be of the tobacco burning kind, and sal- 
lies forth. After many trials and tribulations he finds himself 
aboard the good ship Blank, where his troubles ought to be at 

an end. But not so, the crew of this good ship speaks no 
English, so Brown has to go about his work the best he can. 

However, in due time Brown returns to the yard where he 
turns his stuff over to the “Old Man” and gets the third 
degree until he, who thought he had every measurement just 
right, begins to think that he is all wrong. But he sticks 
to his story and the dope is passed out to the yard where the 
dock is laid out to his specifications. 

Finally the vessel arrives and goes into dock and proves 
that Brown’s measurements are about right after all. Brown 

Condenser Trouble 

himself in the meantime has been like a turkey on a hot 
griddle until he had seen the dock pumped dry and the ship 
safe on her blocks. 

That is one phase of an engineer’s job. 
another. 

Suppose a vessel has condenser trouble. Brown goes on 
the job. ‘The ship’s engineer doesn’t know how many tubes 

Now let us take 

i FRIDAY 

As the Yard Thinks 

are leaking or anything else about it, except that it is out of 
whack and he wants it fixed. The vessel has just arrived in 
port and has all kind of trouble getting in, the crew hasn’t 
had time to open anything up. Nevertheless the owners want 
a price for fixing things up in a first-class condition and it is 
up to Brown to collect enough data to make that price. 

In this instance Brown has to be a cross between a prophet 
and a Houdini. After listening to the chief engineer express 
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his opinion of the proposed cut in the engineer’s pay and of 
the fellow who sold him the last lot of fuel and various other 
subjects he finally runs into the mate. 

The mate is apt to tell him about the kind of food his wife 
has been feeding the baby in his absence and ask Brown’s 
opinion of it. Brown, being a good fellow, talks long and 
learnedly on the various baby foods, although the subject is 
rather far fetched from leaky condensers. 

Along about this time the captain comes along and, being 
away from the port for a long time, wants to know all the 
latest news and winds up by giving Brown a couple of wicked 
looking cigars, which upon trial cannot be smoked. 
Now as this has taken up quite a bit of Brown’s time he 

drops below to have a look at the condenser that is causing 
the trouble. Then by taking what he sees and dividing it by 
two and extracting the square root, or some other such method 
known only to engineers (for I am not permitted to divulge 
any secrets of the klan), he goes back to the yard with his 
answer. 

That all sounds easy. But wait, the bid goes in for the 
work and the firm’s competitor gets the job! 

The “Old Man,” through some unknown source, has 
learned that upon actual examination there were only three 

The Gang at the Keyhole 

tubes leaking, a fact which the worthy competitor knew, but 
Brown, who had thought and said fifteen, did not. 

The answer is this: The chief engineer had given Brown 
an earful of gas, the mate had told him all of his woes, the 
captain had given him a couple of cigars and his own “Old 
Man” gives him h—I1. 

And that is another interesting phase of the business. There 
is yet another, probably the most interesting of all, especially 
to those directly concerned. 

A man, or group of men, buys a ship. The ship in an old 
ship that has given up going to sea years ago and is peace- 
fully living out its days on some mud bank. This group of 
men conceives the notion that there is a fortune to be made 
by fixing up the old ship and running her out to Kalamazoo 
‘or some other sea port and comes to the yard, asking for a 
price on the work necessary to make her all new and shiny 
again. 

The price with all the necessary dope must be ready by a 
‘certain day and hour, so Brown and the rest of the gang 
hop to it. Drawings are made, weights are figured both correct 
and incorrect. Everybody hustles, even the boy is made to 
tealize the importance of the thing. So it goes day and night 
until the fatal hour arrives and with it the “big wigs’ who 
started all the trouble. 

The “Old Man,” in his best business manner, goes over 
every detail with the utmost care. The “big wigs” are very 
much interested until the very end and then, after thanking 
the “Old Man” for his courtesy and interest in their behalf, 
gently inform him that they do not intend to have the work 
done, but had only wondered what it would have cost. 

It is then that the gang, who have been listening at the 

keyhole, take to the tall timber until the storm blows itself 
out. 

The above are three of the reasons why I say the most 
interesting job in the yard is in the engineer’s office. For to 
be an engineer one must know his own business and a bit of 
everyone’s. He must be courteous to his competitors and 
willing to take a gambling chance. He must be so optimistic 
and thick skinned that he is immune from knocks and, above 

all, he must be able to shed his troubles like water from a 
duck’s back. However, it is a good old business even if an 
angry engineer with poetical tendencies did remark the fol- 
lowing: 

Oh an engineer’s life is a jolly life, 
As jolly as jolly can be. 
Damned if you do, damned if you don’t, 
That’s what happens to me. 

Philadelphia, Pa. Joun J. SrRuTT. 

Wage Subsidy Proposed for the Mer- 

chant Marine 
(Concluded from page 804) 

The conclusion of American shipowners is that the leverage 
of the high level of the American wage standard can be ex- 
erted only in the case of vessels with a terminus at a United 
States port, whereas a vessel that operates from a European 
terminal, as do most of those under foreign flags, will in- 
evitably derive an advantage from a difference in wage stand- 
ards. ‘This, say the operators, is proving to be the case even 
with British vessels that run on a triangular route, one leg 
of the voyage reaching Great Britain. Logically it might 
follow that, if the effect of the seaman’s law in the United 
States has been to increase the wages of seamen, firemen, 
etc., and thereby force up the pay of officers, in order that 
the proper relationship be maintained, the same indirect pres- 
sure would be communicated to the British marine. 
United States shipowners insist that even if the higher Ameri- 
can standard has automatically pulled up the wage of British 
enlisted seamen, etc., this same leverage cannot be applied in 
the case of British officers for at least four or five years to 
come or until such time as the surplus of officers now avail- 
able in England has been absorbed. 

While disclaiming any desire or intention to interfere with 
the American wage scale, United States ship operators who 
have voiced in Washington the sentiments of the shipping 
industry have emphasized the fact that it would be greatly 
to the advantage of the American merchant marine if wage 
inequalities could be relieved by such a plan as the Butler 
Bill contemplates instead of relying upon the development of 
superior efficiency on the part of American operatives to over- 
come the handicap. 

Electrical Equipment for Erie Canal Motor Barges 

HE General Electric Company, Schenectady, N. Y., 
AG has recently supplied the electric auxiliary equipment 

for five Diesel engined barges, built by the McDougall 
Duluth Shipbuilding Company, Duluth, Minn., for the Erie 
Canal Transportation Company of New York. 

The barges are 250 feet long, 36 feet beam and 10 feet 
draft, each being equipped with a 140 brake horsepower di- 
rect reversible Skandia Pacific Diesel engine. The displace- 
ment of each barge is 2,150 tons, the block coefficient 0.86 
and the midship section coefficient 0.9833. 

The electric equipment consists of three 10 kilowatt 400 
revolutions per minute generators each driven by a 15 horse- 
power Diesel engine for auxiliary power and lighting on each 
barge. There are also seven electric motors ranging from 1 
to 10 horsepower to be used on pumps, steering gear, wind- 
lasses, etc. 

But the - 



Timbers and Lumber for Shipbuilding Purposes—Ill 
By Horace Holden Thayer* 

Continuation of a series of articles containing information regarding shipbuilding 
materials and their uses that is not readily obtainable from shipbuilding handbooks 
and other generally available sources. The articles are not intended to be a complete 
exposition of the subject but will be found to contain items of value to the classes of 
workers who have to deal with these materials from the materials point of view. 

OINTS of particular interest which have come under the 
writer’s observation in connection with the use of the 
woods previously mentioned will now be considered 

under the heading of the construction member concerned. 

DECKING 

Edge Grain should always be specified for a Douglas Fir 
calked deck, and it is preferable for a Yellow Pine deck. 

Decking of the same dimensions both ways allows the se- 
lection of the upper face from any of the four faces, thus 
largely taking care of the edge grain requirements. 

To avoid damages in transit decking should be surfaced 
at the shipyard. 

The tendency is to outgage too much for calking. For 
decking 4 inches or 5 inches thick an outgage of 3/32 inch 
tapering off to nothing to a depth of 2% inches, which will 
make a seam that is theoretically 3/16 inch wide at the 
face, is plenty; or for thinner planks an outgage of 1/16 
inch tapering off to nothing half way through the plank is 
a good rule. 

There is considerable difference of opinion regarding the 
relative merits of calked wood decking or tongue and groove 
canvas covered decking for the exposed tops of houses and 
other superstructure of a vessel. Both have their merits and 
such considerations as tropical service, traffic on the deck, 
location of the deck with regard to the stack, etc., have to be 

taken into account. For fair comparison and also as a stan- 
dard of good practice the calked decking should not be less 
than 2'% inches thick when finished and the joiner decking 
not less than 13¢ inches. 

FLooRS AND FRAMES 

In a wood ship the lowest framing members are called 
floors, the timbers butting against them, first futtocks, and 
so on up to the deck where the last futtock of each frame 
member is usually called the top timber. Where the bottom 
of the vessel has a considerable deadrise and the lowest frame 
members butt close to the keel, they are often called naval 
timbers. 

The conventional steel ship midship section which is best 
for ease of propulsion, with small deadrise and small bilge 
radius adds to timber schedule difficulties. It makes floor 
timbers of the lengths desired by the classification societies 
and bilge futtock timbers of the necessary width and length 
difficult to obtain. This does not trouble the West Coast 
builders as much as others. 

A vessel framed with White Oak is under a weight handi- 
cap as compared with one framed with Yellow Pine and both 
are under a handicap as compared with one framed with 
Douglas Fir unless the scantlings of the heavier woods can be 
proportionally reduced. 

As previously mentioned salting may be required with 
White Oak framing where it would not be required with 
Yellow Pine or Douglas Fir. This with a large vessel means 
a reduction in the deadweight of a good many tons. 

The possibility of bad results from mixed framing, or 

*Member of Rossell 
Philadelphia, Pa. 

& Thayer, naval architects and marine engineers, 

the use of two species of wood, in building up the frames 
has been referred to. 

Where natural crooks cannot be obtained for the bilge 
futtocks the classification society may call for compensation 
in the shape of additional timbers or the edge bolting of the 
bilge planking. Natural crooks should as far as possible 
be used for all frame futtocks of sharp curvature. 

A shipbuilder can get the most out of such timbers as 
frame futtocks by ordering flitches, which are merely slabs 
sawed to the desired thickness for the siding of fore and 
aft dimension of the frame and with the bark left on the 
other two faces. Except where furnished to templet the width 
specified to be furnished should be present at the narrowest 
point inside of the bark. The width for invoicing is usually 
the average of both faces at the midlength. The value of 
templets has been previously mentioned. 

The reduction in the molded size of frame timbers at the 
butts, allowed by the classification societies, can also be 

- taken advantage of in getting out difficult curved timbers. 
Preparation of a frame molding plan in which the fram- 

ing timbers are laid out as they will appear in the finished ° 
vessel is often of value. Sections are taken at proper dis- 
tances apart to allow the timbers ordered from any section 
to take care of all frames up to those taken care of by the 
adjacent sections. In ordering timbers in this manner an 
allowance for the bevel of the frames must not be overlooked. 

Green timbers should always be used for the steamed and 
bent oak frames of small vessels. The steam drives out the 
sap and when the frames dry they will hold their shape for 
years. If seasoned oak is used it will soon lose its shape 
at least sufficiently to destroy the attractive appearance of 
the sheer line of the vessel. 

JOINERWORK 

All boards should be kiln dried. 
When ordering tongued and grooved material it is im- 

portant to specify the finish that will meet the requirements 
of the particular case in accordance with the standards of 
the mills, as for instance D. & M. for sheathing of which 
only one side is exposed and S2S CM for decking. 

KNEES 

Knees should be natural crooks in order that they will 
not split, and only those woods are suitable which are tough 
and have good holding power for fastenings. Root knees are 
the best and where a tree grows on a slope the uphill side 
supplies the closed bevel knees and the downhill side the open 
bevel knees. 

Steel knees can be obtained or made up and are entirely 
satisfactory in locations where not covered with timbers 
which would interfere with their proper fastening. 

Beam knees can in many cases be advantageously sup- 
planted by additional strength in the shelves and clamps. 

Masts AND Booms 

During the recent war. the following procedure was adopted 
with classification society approval covering the changes in 
diameter wherever measured of masts and booms which had 
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been specified to be of Douglas Fir and for which the other 
woods listed might be desired, all being graded similarly for 
knots and other defects. 

Percent Percent 
Increase Decrease 

IDEMSS SOUtinern We Poocosoccoaccce 10 
Southern) Yo BS not dense.......... 0 0 
INIOIMEN? JES Sooocnoacogne dos dass 5 sk 
SPRUCCRr Terracotta erento ocarciok 30 

PLANKING 

Lengths should be to satisfy classification requirements 
and any deficiency in this regard can only be compensated 
for, if at all, by extra fastenings. The ordering of the plank- 
ing and ceiling of large vessels in specified lengths rather 
than in the customary way of 30 feet and up, average 36 
feet, etc., will help in securing a proper shift of butts; but 
such procedure is generally unnecessary and inadvisable. 

The wider the planking, the less the labor, fastenings and 
calking. Bottom planking can usually be made quite wide. 

Planking is preferably ordered S1S2E, surface one side 
and two edges; and where there is any sap, the surfaced side 
should be the sap side, and the heart side should be placed 
against the frames, notwithstanding the fact that sapwood 
is objectionable in calking edges. ‘The reason for this has 
been explained under “Length of Life” of the timbers. 

Some of the planking of upperworks should be ordered 
in greater widths than shown on the midship section plan 
on account of the sheer and flare. 

The remarks under Decking regarding outgaging apply 
also to Planking. Outgaging is preferably done at the ship- 
yard. 

For wood tugboats and other wood vessels subject to rough 
service and a good deal of knocking about, White Oak 
planking is very desirable and will keep down maintenance 
charges. 

PLANKSHEERS 

The working out of difficult curved pieces of planksheers, 
rails and similar parts of the work from timbers of limited 
width can be helped by the use of anchor stocks instead of 
the regulation scarf. The anchor stock is a piece of timber 
which fits into both connecting members exactly as one half 
of a scarf on one member fits into the other member. 

RUDDER 

Ironbark and Greenheart are good rudder stock woods, 
selected northern White Oak can generally be relied upon, 
but the southern White Oak has little torsional strength and 
when severely stressed reaches a condition where it can be 
twisted around without turning the rudder. 

A steel stock on a wood rudder is a good combination on 
a wood ship back of a wood rudderpost. The complete 
steel rudder is costly, very heavy for the overhang to sup- 
port, and unless built to suit the width of the rudder post has 
considerable ineffective surface. 

SHAFT Loc 

White Oak is a good wood for this on account of its high 
holding power for fastenings notwithstanding its tendency 
to check. 

SILLS 

Oak is not a good material for outside sills and similar 
service where watertightness is desired of parts that s e 
usually kept very dry. ‘This is on account of the before 
mentioned tendency to check badly. 

STEM 

The outer stem of a wood vessel is preferably of hardwood, 
such as White Oak and the stem gripe at the bottom, or piece 
between the stem and the keel should be of hardwood. For 
the latter all species of oak, hard maple, beech, birch and 
other hardwoods that will last well under water may be used. 

The stem gripe may often be done away with by extending 
the stem timber downward, and while the longer timber may 
be more difficult to obtain the gripe piece will often prove still 
more so. 

STERN Post 

The stern post of a single screw wood steamship has to 
be cut from a timber or timbers much larger than the finished 
post, on account of the shaft boss. This results in exposing 
the wood near the center of the stick that with oak often has 
bad heart shakes and other defects which are likely to cause 
the condemnation of the timber after a great deal of work 
has been put upon it. 

Although White Oak is otherwise the proper wood to use 
in the east, Yellow Pine of increased fore and aft dimensions 

can be substituted for it, whether a single timber or built up. 
On the west coast, propeller posts of the largest size likely 

to be required can be made from one piece of medium growth 
clear butt Douglas Fir. 

TREENAILS 

Woods for treenails have to be strong, tough, hard, straight 
grained, non-porous and of approximately the same volume 
whether wet or dry. The approved woods are Yellow or 
Black Locust, Iron Bark, Osage Orange or Bois d’Arc, and 
Live Oak. The Live Oak has the undesirable property of 
sometimes shrinking to an oval shape when seasoning, thus 
requiring re-turning. White Oak is occasionally approved 
for service below the light waterline and should give satis- 
faction in such service when properly driven. Beech tree- 
nails may be approved in the bottom planking to a height 
not higher than the heads of the floors. 

Treenails used for pinning the two members of a double 
frame together, to assist in holding the parts in place while 
the framing is being erected and before the ceiling and plank- 
ing fastenings accomplish this purpose, may be of the same 
material as the frames, subject to classification approval. 

The average shrinkage in crossection, or the volume shrink- 
age, from a green to an oven-dry condition of the principal 
woods used or proposed for treenails, as determined by the 
Forest Service, is as below given. ‘The shrinkages from a 
green to an air dry condition are about one-half of these 
amounts. The figures are in percent of the dimensions when 

green. 
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Hickory and California Eucalyptus are more permeable 
to water than the other woods in addition to their being sub- 
ject to greater change in volume, and as before mentioned 
are not good treenail woods. 

White Oak treenails should be kept in a vat of hot creo- 
sote for at least 24 hours before being driven. 

As of interest for comparison and from the fact that the 
woods are used for pinning frame members together, we find 
the following corresponding shrinkages: 

Lome ILeat Welllowy IRE. oo4000000000000000000000 
Douglas Fir (Washington and Oregon).......... 

As previously stated shrinkage of wood along the grain 
is negligible, and the shrinkage of treenails or other members 
across the annual rings is only about one-half of the shrink- 
age along these rings. Therefore, for best results, when driv- 
ing treenails the annual rings of the treenail should be turned 
perpendicular to the grain of the planking and ceiling through 
which they are driven. 

Treenails are preferably tapered, the point being 1/16 
inch less in diameter than the head when up to 30 inches long 
and % inch less when 30 inches long and over. They should 
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be driven into a hole one-half of which is bored about 1/16 
inch less in diameter than the head of the treenail and the 
other half enough smaller to be a good tight fit for the point 
of the treenail. Treenails of this character of hexagon shape 
are on the market and meet with classification approval. If 
the tapered treenails cannot be readily obtained or made, 
the treenails may be turned in two drifts, one half being 
1/16 inch less in diameter than the other half; and the hole 
is made in two drifts to correspond. ‘This enables long 
treenails to be driven without brooming and splitting. Short 
treenails can be satisfactorily driven by a competent work- 
man when of uniform diameter throughout. All treenails 
should have a bevel at the point. 

Where the shipbuilder is equipped to re-turn the treenails 
it is preferable to order them rough turned to 1/16 inch over 
the normal diameter. This will take care of any irregular 
shrinkage and also allow the builder to accommodate the 
finished diameters to the wear of the augers used for boring 
the treenail holes. 

Treenails should be ordered at least 4 inches longer than 
the combined thickness of the material through which they 
are to be driven. This allows something to come and go on 
in the driving fit and also allows of sawing off ends which 
may have been damaged in driving. 

The following specifications prepared by the Forest Service 
for use of the Emergency Fleet Corporation are of value in 
ordering treenails. 

TREENAIL SQUARES 

All squares to be entirely free of spike knots and knots 
in clusters, and to be sound except for the following defects 
which will be allowed. Sound material excludes squares con- 
taining worm holes which cannot be removed in turning, any 
form of rot or decay, powder post, and incased bark. 

1. Sound knots, the aggregate diameter of wh’ch does not 
exceed ¥4 inch in each and every 12 inches of length, provided 
no knot is larger than 1%4 inch in average diameter and no 
¥% inch knot is closer than 2 inches to any other knot. 

2. Cross or spiral grain not exceeding in slope more than 
1 inch in a length of 20 inches. 

3. Season checks, splits and shakes extending into the 
treenail for a distance not exceeding 1 inch on each end. 

4. Sap on one end not exceeding % inch in thickness on 
any face or 34 inch on any corner for a distance of not more 
than 1% the length of the piece. 

(Sap, in addition to that allowed in item 4, wane surface, 
worm holes, or similar defects which, in the judgment of the 
inspector, can be removed in turning the treenail will also be 
allowed. Iron streaks will not be considered defects.) 

SIZE 

Squares to be cut to sizes specified, allowing 1/16 inch 
variation in thickness and width and 1% inch in length. 

FINISH 

All squares to be rough sawn. 

TURNED ‘TREENAILS 

To be thoroughly seasoned (approximately 15 percent 
moisture). All treenails to be entirely free of spike knots, 
knots in clusters and to be sound. All treenails to be en- 
tirely of heartwood, except as allowed below. The following 
defects will be allowed. Sound material excludes treenails 
containing worm holes, any form of rot or decay, powder 
post, and incased bark. 

1. Sound knots, the aggregate diameter of which does not 
exceed 4 inch in each and every 12 inches of length, provided 
no knot is larger than 1% inch in average diameter and no 
l4 inch knot is closer than 2 inches to any other knot. 

Cross or spiral grain with a slope not exceeding 1 inch 
in a length of 20 inches. 

3.. Season checks, splits and shakes extending into the 
treenail for a distance not exceeding 1 inch on each end. 

4. Sap not exceeding % inch in thickness nor more than 
4 the leneth of the treenail on the pointed end only. 

(Iron streaks will not be considered a defect. Dips in the 

grain, which at the maximum slope do not exceed the allow- 
able cross grain will be permitted.) 

The foregoing specifications do not obviate the necessity 
for inspection of the material. Also sound pieces of ap- 
proved species of wood that would pass them might be light 
in weight and very far below the normal strength of the 
species. 

Treenails are wedged at the ends in order to produce the 
same result as the head on a driven bolt and where possible 
the treenails should be driven all the way through and 
wedged on both ends. The wedge should be set across 
the grain of the wood through which the treenail is driven 
so as to have no tendency to split this wood. ‘The necessity 
for wedging the ends of treenails is one of the reasons why 
treenails have to be of a harder wood than that through which 
they are driven. Where treenails are of the same wood as 
the planks, they are so much lower in compression across 
the grain than the plank is in compression along the grain 
that the wedging crushes the treenail instead of expanding 
it into the plank. 

In many cases where treenails cannot be driven through 
and wedged on both ends it is desirable to “fox” them; that 
is, a wedge is fitted in the inner end of the treenail and 
driven home against the bottom of the hole by driving the 
treenail home. 

Wedges should be of a hard, long lived and close grained 
wood. White oak is very desirable although dense yellow 
pine heart wood has been used to a considerable extent with 
classification approval. 

A good rule for treenail diameters is: 

Thickness of Diameter of 
Outside Planking Treenails 

2 ONES aMeEl WAEEPoo000000000000000000 7% inch 
ZUBIN CHES! arte tare ens ae 1 inch 
3 inelnes ancl SA NEI NEo000c000000000000 11% inches 
4 inches and 4 inches................. 11% inches 
5 imenes amal S¥4 imMONeS,5000000000000000 
© ita@nes armaGl OWEPoo00000000000000000000 

13% inches 
1¥Y% inches 

ORDER OF SHIPMENT OF HULL MATERIAL 

If the timbers ordered for a wood ship are required for 
prompt use it is even more necessary to specify the order in 
which they should be received than for a steel ship; because 
otherwise the mills will ship first what they can most readily 
get out, and this is invariably the light stuff that is not 
needed until the last. A good general guide is as follows, the 
staging material, keel blocks, ribbands and shores being, 
assumed to be on hand. 

First Shipment 
Mold material 
Keel and keel shoe 
Stem and stem gripe 
Stern frame 
Floors and frames 
Chocks 
Cross spalls 
Knightheads and apron 
Deadwoods 
End framing ; 
Keelsons and machinery foundation timbers 
Horn timbers 
Shaft log 
Rudder blade and stock 

Second Shipment 
Bottom, bilge and side ceiling 
Clamps and shelves 
Hold beams 
Deck beams 
Knees 
Deck girders and hatch coamings 
Stanchions 
Hatch strongbacks 
Deck waterways 
Riders, pointers and breast hooks 
Garboard planking 
Bottom, bilge and side planking 
Poop, bridge and f’c’stle shelf, clamps and planksheer 
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Poop, bridge and f’c’stle ceiling 
Poop, bridge and f’c’stle beams 
Bulkheads 
Coal bunkers 
Shaft tunnel 
Wood bitts 
Calked decking 
Poop, bridge and f’c’stle and bulwark planking 
Main rail 
Fenders 
Bilge keel 
Deck machinery foundations 

Third Shipment 

Sills and plates 
House studding 
House carlins 
Tongued and grooved decking 
House sheathing, outside and inside 
Partitions 
Hatch covers 
Secondary rails 

THE AMOUNT OF Woop IN A Woop VESSEL 

On account of the nature of the material dealt with, the 
great number of different methods of putting it together in 
a wood vessel, and the differences due to the use of different 
species of wood, it is difficult to determine in advance without 
a detailed calculation the amount of timber that will be re- 
quired for any new design; and even with a detailed calcula- 
tion there are many items that are difficult to correctly esti- 
mate. Approximations can, however, be made along the 
lines of those for the amount of steel in a steel vessel which ° 

were given in an earlier paper. 
The schedule of timbers and lumber required for the 

yellow pine Standard Wood Steamship of the Emergency 
Fleet Corporation as originally designed totaled about 1,420,- 
000 board feet. This does not include the knees and tree- 
nails or any material not a part of the vessel itself. The 
length at the deck level from the forward side of the stem. 
to the after side of the rudder post is 268 feet, the breadth 
is 45 feet 2 inches and the depth molded is 26 feet. ‘The 
product of these dimensions multiplied by the coefficient 4.5 
gives the board feet. 

The corresponding schedule of the sister ship built of 
Douglas Fir totaled about 1,670,000 board feet, giving a co- 
efficient of 5.3. This 1734 percent increase over the Yellow 
Pine ship is somewhat more than it should be because the 
framing of the latter was reduced in size more than was 
warranted by the relative strengths of the woods, in order to 
arrive at sizes that could more readily be obtained in large 
quantities. 

A somewhat larger Yellow Pine steamship which has a 
steel center keelson shows on the same basis a coefficient of 
about 4.0 and a Douglas Fir steamship of about the size 
of this latter with a wood center keelson but a steel sheer- 
strake, waist and deck stringer plate has a coefficient of about 
4.5. 

Other designs of about the size of the Standard Wood 
Steamship, built of Douglas Fir, have coefficients from 4.8 
to 5.5, on the same basis. 

The schedule of timbers and lumber required for the 
Standard Wood Schooner Barge of the Emergency Fleet Cor- 
poration totalled about 710,000 board feet. The dimensions 

corresponding to those of the Standard Wood Steamship be- 
fore given, are 229 feet 5 inches by 37 feet 0 inches by 20 
feet 6 inches. The product of these dimensions multiplied 
by the coefficient 4.1 gives the board feet of timbers and lum- 
ber. These barges were classed and designed to be built 
of either Yellow Pine or Douglas Fir; so this amount might 
properly be considered to be the requirement for the latter. 

Barges similar to the above built in New England before 
the war of Yellow Pine, with a considerable amount of hard- 

wood framing, had timber schedule requirements of only 
560,000 board feet. Corresponding dimensions were 229 
feet 5 inches by 37 feet 9 inches by 21 feet 0 inches, with 

’ corresponding coefficient of 3.1. 

lin 
Vacuum Line 

Discharge to Condenser 

The foregoing figures while of value in enabling one to 
arrive at a rough approximation of the actual requirements, 
show clearly the great variations even with vessels of the 
same size and type. 

Vacuum Trap Used for Turbine 
Drainage 

HILE Commander Vaughn V. Woodward, U. S. N., 
was chief engineer of the steamship Leviathan during 
the war he perfected and installed what was then 

a new type vacuum trap for draining the two low pressure 

Wilmon Vacuum Trap, with Cover and Float Mechanism 

Removed 

turbines and replacing the customary main air pump drain- 
age of these turbines. Recently this apparatus has been 

produced commercially 
Dsygueeeuee ete Grill aman 
Sons Forge and Ma- 
chine Works, Brooklyn, 
N. Y., under the name 
“Wilmon Vacuum 
Trap.” In its develop- 
ment the vacuum trap 
has been found satis- 
factory for lifting and 
when equipped with a 
counting device to per- 
form the functions of a 
meter. The trap has 
also been found suit- 
able for draining ap- 
paratus under vacuum 
such as _ condensers, 
evaporators, cooking 
kettles and the like. 

In marine installa- 
tions where the com- 
mon practice is to 
deliver the  conden- 
sate at a higher 
point of discharge and 
to drain the turbines 
directly into the main 
air pump the use of the 
vacuum trap eliminates 
the use of the main air 

Condenser 

De 

Atmospheric Line 

Method of Draining Steam Tur- 

bine Through Vacuum Trap Into 

a Condenser Located Above 

the Turbine 
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pump by leading the turbine drains through the trap to the 
condenser. 

While the water is collecting in the trap the receiving 
chamber is under vacuum, and during the discharge cycle the 
trap is open to the atmosphere. ‘These changes of pressure 
are brought about in the receiving chamber by an oscillating 
disk covering three ports, which shifts from one position to 
another with the rise of the water in the trap acting on a 
hammer weighted float mechanism connected to the disk 
lever. When the water reaches a certain level in the trap 
the disk closes the vacuum line to the receiver and opens 
it to the atmospheric and equalizing line. If the outlet is 
connected to a vacuum as in the case of a condenser the 
water is forced out of the trap; otherwise it drains into the 
atmosphere by gravity. As the water falls the oscillating 
disk cuts off the atmospheric line and connects the vacuum 
and equalizing lines, allowing the water to collect again from 
the turbines. 

The capacity of the trap is limited only by the size of the 
inlet and outlet openings. The 2-inch trap, for example, 
handles 1,800 to 2,100 gallons of water per hour. This 
capacity varies depending on the lift of the discharge. 

Combination Ore and Oil Steamer G. 

Harrison Smith Delivered to Inter- 

national Petroleum Company 
HE G. Harrison Smith, a 20,000-ton combination ore 

and oil vessel built at the Sparrow’s Point plant of the 
Bethlehem Shipbuilding Corporation, Ltd., for the 

International Petroleum Company, was delivered to her own- 
ers on September 12, after a very successful trial, which 
was run on August 30 at Sparrow’s Point, Md. 

The vessel has a length overall of 571 feet 6 inches, a 
breadth of 72 feet and a depth of 44 feet. She is equipped 
with three single ended Scotch boilers and triple expansion 
reciprocating engines with cylinders 25, 41 and 68 inches 
diameter and 48 inches stroke. The boilers are equipped 
with the Bethlehem-Dahl mechanical oil burning system 
fitted with Howden type of forced draft. 

USUHARRISOnN SMITH 
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20,000-Ton Combination 

Tractor Speeds Up Freight Movements 

in Pier Transit Sheds and Warehouses 
T the October convention of Port Authorities in Seattle, 

A Wash., a new model tractor, manufactured by the 
Hood Tractor Company, of Seattle, was demonstrated. 

This machine has been specially designed for dock and ware- 
house handling of freight on trailer trains as well as the 
shunting of freight cars on pier sidings. A special steering 
gear allows the tractor and ten trailers in a train to turn on 

Hood Tractor for Marine Terminal Service 

a platform or aisle 12 feet wide. ‘The manufacturers claim 
that all ten trailers can be turned at right angles from one 
aisle 6 feet wide to another 6 feet wide. The bumper is 
so designed that wherever the bumper passes the balance of 
the machine will pass. 

The tractor is also used for spotting and switching cars 
on the docks. The motor is 22% horsepower; the tread of 
the tractor is 36 inches and the wheel base 43 inches. As 
the motor is running nearly all the time while the tractor is 
in service an over size radiator is provided and a specially 
designed water pump which prevents overheating. The 
weight of the entire machine is 2,900 pounds. 

Ore and Oil Steamer G. Harrison Smith 



The New Sulzer Diesel Engine 
By A. P. Chalkley 

Among the very large number of different types of Diesel engine, which are now be- 
ing installed in ships in Europe, the Sulzer design has attracted a vast amount of in- 
terest. In the latest Sulzer engine a considerable advance appears to have been made. 
The first two sets of the new design have just been completed at the Winterthur 

Works and are now being installed in a 9,000-ton deadweight motorship which will 
probably go on trial before the end of the year. 

HE advantages of the employment of the two cycle 

principle in ‘large marine oil engines cannot be ignored, 

particularly when, as in the new Sulzer motor just 

brought out, all possibilities of cylinder cover cracks develop- 

ing owing to the heat stresses are eliminated. 

This engine, of which illustrations are given as built for 

a 9,000-ton motorship, has an output of 1 “350 brake horse- 

power at 95 revolutions per minute and it is worthy of note 

that the builders are now willing to manufacture similar 
motors up to 6,000 brake horsepower in six cylinders, un- 
der the usual guarantee. The cylinder dimensions are 630 
millimeters bore and 1,060 millimeters stroke and the weight 
is in the neighborhood of 150 tons which is considerably 
lower than that of a corresponding four cycle motor. 

Before describing the general features of construction, 
the scavenging system, which has now been introduced for 
the first time, may be mentioned. In the ordinary way with 
a two stroke Diesel engine, scavenging air is supplied at 
the requisite pressure of about 2 to 3 pounds per square 
inch from a large pump driven from a crank on an exten- 

sion of the main engine shaft. This pump running at say 
100 revolutions per minute (or whatever the speed of the 
engine may be) is naturally of bulky construction, is heavy 
and has the disadvantage of adding a further crank to the 
engine unless it be driven by means of beam levers from a 
crosshead which has other disadvantages. Moreover the 
scavenging air is not under control and, until the engine 
has started up, no scavenging air is available for the work- 
ing cylinders, while the pressure cannot be raised if de- 
sired. 

SEPARATE TURBO SCAVENGING BLOWER PROVIDED 

The designers have in this new type entirely abandoned 
the engine driven scavenging pump, which incidentally ab- 
sorbs about 10 percent of the power, and the scavenging 
air is supplied from a separate turbo scavenging blower run- 
ning at about 2,000 revolutions per minute. The electric 

motor is of 150 brake horsepower and in normal circum- 
stances one set supplies sufficient air for operating two en- 
gines in a twin screw vessel while a second blower is pro- 

The New 1,350 Brake Horsepower Sulzer Marine Diesel Engine with Turbo-Scavenging 
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vided as a stand-by. The result is that the engine is short- 

ened and rendered lighter, while 8 to 10 percent is added 
to the power delivered by the propeller shaft. As regards 
cost there is probably little difference between the turbo 
system and the adoption of an engine driven pump, but the 
makers consider the advantages sufficiently numerous to 
have standardized the arrangement in all their engines of 
about 1,000 brake horsepower and over. 

CYLINDERS SUPPORTED BY Cast IRON FRAMING 

Turning now to the general features of the design it is 
a curious fact that while the Sulzers were the first to adopt 
the construction by which the cylinder stresses are taken by 
long through bolts extending from the bottom of the bear- 
ings to the top of the cylinders, and were followed in this 
design by most other Diesel engine builders, they have now 
abandoned it and the cylinders are supported solely from 
the cast iron framing. At the level of the bottom of the 
cylinders, as seen in the illustration, is a long scavenging 
trunk into which the scavenging air is delivered from the 
turbo blower. In the cylinder walls are cut the exhaust 

Cylinder Cover of Sulzer Engine, Showing Valve Operating 

Mechanism 

ports on one side and the scavenging ports on the other 
but above the main scavenging ports is a second set com- 
municating with the scavenging trunk through rotary valves 
enclosed within the latter and operated from the vertical 
shaft which drives the camshaft. The object of this upper 
set is to allow a supercharge of scavenging air to enter the 
cylinders after the exhaust ports and the main scavenging 
ports have been closed by the piston in the course of its 
upward stroke. 

CYLINDER CovEeR DESIGN 

The cylinder cover is of interesting and unusual design. 
There is only one hole bored in the cover into which is fitted 
a cage arranged for the reception of the fuel valve, the start- 
ing valve and the relief valve. This is perhaps one of the 
neatest features of the Sulzer engine for it renders possible 
a very symmetrical cylinder cover design which would 
scarcely be feasible in any other way. The starting valve 
within the cage is not actuated from a cam on the camshaft 
in the ordinary way but is opened at starting by a cam on 
a maneuvering spindle and actuated by the starting mechan- 
ism. There is a secondary air inlet valve which controls 
the admission of starting air to the cylinders via the main 
valves and which is itself operated from the camshaft by 
cam and lever in the ordinary manner. One of the main 
objects of this arrangement is to prevent the starting valve 
sticking, for it can be taken out at any time on the voyage 
and cleaned since it is not in communication with the cylinder 
while the engne is operating on oil. 

VALVE OPERATING MECHANISM 

The valve operating mechanism in this engine is greatly 
simplified by the employment of port scavenging. The fuel 
valves and auxiliary starting valves are actuated by levers 
from a camshaft in the ordinary manner and there are two 
cams side by side for ahead and astern running respectively. 
Instead of moving the camshaft fore and aft, which is the 
customary method with most four cycle Diesel engines, there 
are two rollers on the end of each valve lever, either of which 
can be brought in contact with its cam, one for ahead and 
one for astern operation. When the ahead cam is in contact 
with its roller, the astern cam is out of contact with the 
astern roller and vice versa, the movement being controlled 
by the reversing wheel at the control platform. In reversing, 
the reversing wheel is turned bringing the astern cams into 
operation and the starting lever is moved, causing the main 
starting valves to be opened and admitting compressed air 
to all four cylinders. Without the attendant carrying out 
any further operation two cylinders are next automatically 
cut off from air and put on to fuel and finally all four cyl- 
inders on fuel, the main starting valves being then closed 
and the auxiliary starting valve levers out of contact with 
their cams. 

A new point in the design which has not been adopted 
with other engines is a means by which the lift of the fuel 
valve can be increased or decreased according to the speed 
and power of the engine. It will be noticed that the engine 
controls are arranged at the top of the engine but this is 
not essential and they can be grouped at the bottom in the 
ordinary manner, if desired. All the starting gear is of 
course interlocked so that the starting lever cannot be moved 
until the cams and levers are set for running either in the 
ahead or astern position. 

PuMps AND COMPRESSOR DRIVEN FROM MaINn ENGINE 

Most Diesel engines are arranged so that the various 
auxiliary pumps are separately driven, either by electric 
motors or steam engines. The new Sulzer engine is more 
self-contained and the lubricating oil pumps as well as the 
circulating pumps for piston and cylinder cooling water and, 
of course, the three stage air compressor are all operated from 
the engine itself. 

A novelty has been introduced by the employment of a 
separate lubricating pump for lubricating the crosshead, oil 
being supplied at high pressure (200 to 250 pounds per 
square inch) to all the main crossheads. The remainder of 
the lubrication is virtually by gravity for the oil is pumped 
from a sump up to a tank well above the engine which feeds 
the various points to be lubricated. 

Fresh water is utilized both for pistons and cylinder cool- 
ing, although it is now not unusual to adopt fresh water 
cooling for the pistons and in the Burmeister and Wain 
latest design fresh water is used throughout. Obviously the 
sea water system is more convenient, since it avoids the 
necessity for fresh water coolers in the engine room. The 
cooling water is delivered to the pistons through a telescopic 
pipe on one side of the rod and is discharged through a 
similar pipe cn the opposite side. As none of the moving 
joints is under pressure leakage is improbable. 

One of the major advantages of this engine is stated to 
be its capacity for using crude oil such as is burned under 
boilers. The reason given is that as there are no exhaust or 
scavenging valves in the cylinder cover there is no possibility 
of their becoming corroded as in a four cycle motor and 
that apart from the fact that there must necessarily be some- 
what more wear on the liner owing to the larger asphalt 
content in the fuel, there will be no difference in operation, 

whether the engines be run on Diesel oil of low specific 
gravity, or fuel oil. This claim is far reaching and, if it can 
be justified in practice, it will be a considerable asset since 
Diesel oil is nearly 50 percent dearer than fuel oil. 



Leise Mzersk, the First Large Motorship to Be Fitted with Burmeister and Wain Long Stroke Engine 

Motorship Building in Europe 
By Our Special London Correspondent 

Something of a sensation was caused in European shipping and shipbuilding 
circles a short time ago when the first large geared Diesel liner sailed on its maiden 
voyage. From an engineering standpoint the machinery installation is one of the most 
remarkable that has yet been carried out on any vessel afloat. This article briefly ex- 
plains how high speed submarine engines have been successfully adapted to the 
propulsion of a 12-knot cargo vessel. 

‘has already been remarked in these columns that the 
utmost secrecy is being observed regarding motorship con- 
struction in Germany and few people were even awaré 

that two 12,000-ton motorships were being built for the 
Hamburg-American Line in which geared Diesel engines are 
installed. ‘The vessel which has just been completed is the 
Havelland, built by Blohm and Voss, Hamburg. A sister 
ship, the Munsterland, was launched in August and presum- 
ably will be placed in commission before the end of the year. 

The Havelland has the following principal dimensions: 

Lenya OWer alld ooocc0cc0000000006 465 feet 
Length between perpendiculars...... 450 feet 
BT ead theese a ar ees one ion 58 feet 
Side height to main deck. ..29 feet 614 inches 
CAMA ning CASI. oa cosccooco00 10,235 tons 
Dratthrersraekrotes anise: 25 feet 1 5/16 inches 
Gross registered tonnage....:..... 6,308 tons 
INGE RERSISHEG! (WOMIMAGDS 0 5°a 00.0 0006 3,829 tons 
Osi eapaciny (iweAD)s coccosdo000ce 1,400 tons 
peed eer piace teeae Serscreise cms yar 12 knots 
SLO INORG DOWIE, oo 0600005000 0000006 3,300 

The ship is of the well deck type with long poop and fore- 
castle; she has two continuous steel decks and is built to the 
highest class of Germanic Lloyds. There are eight water- 
tight bulkheads extending to the main deck. Accommoda- 
tions are provided for twelve passengers. 

THe MAIN ENGINES 

_ The two main engines are of the four stroke cycle type 
and were built for submarines during the war by the Augs- 
burg works of the firm Augsburg-Ntirnberg. The firm of 

Blehm and Voss is licensed by this firm to build these en- 
gines and has already built several, two of which have been 
in use in its power plant for several years. 

Each engine has ten cylinders, 207g inches diameter, with 
a stroke of 207% inches. The number of revolutions, which 
was to be 390 for submarine propulsion, was reduced to 230, 

which gives a piston speed of 13.3 feet per second. The 
mean indicated pressure has similarly been reduced from 
117.8 to 102.2 pounds per square inch. With these factors 
each engine develops 1,650 shaft horsepower. 

The reduction gears have a ratio of 2.7:1 so that the pro- 
peller makes 85 revolutions per minute. The important 
question of the perfect operation of reduction gears between 
engine and propeller was examined on a test stand, using 
gears of the actual size. In this connection, it became neces- 
sary to offset the negative turning moments, which occur with 
oil engines and are especially great in the neighborhood of 
the critical speed, in order to prevent excessive wear of the 
gear teeth. This end has been attained in the installation 
in question, not by the addition of separate, often unreliable, 
elements, but by proper proportioning of the transmission 
shafting and a suitable distribution of revolving masses or 
balance weights. 

During the trial trip, by means of special apparatus, the 
twisting moments in the shaft, ahead and abaft the reduc- 
tion gears, were measured photographically; this measure- 
ment revealed a uniformity of twisting moment in the shaft 
on a par with that of a turbine installation. 

SAVINGS IN WEIGHT AND SPACE 

The present installation, in comparison with a direct oil 
engine drive, made possible a saving in weight of 330 tons 
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and in space of 6,000 cubic feet. By suitable proportioning 
the engine room to the size of the installation, which for cer- 
tain reasons was not possible in this ship, an additional sav- 
ing of 18,000 cubic feet could be made. 

All auxiliary machinery, including the steering engine and 
the thirteen cargo winches, is electrically driven. 

The ship made her trial trip on August 30, 1921. The 
reduction gears ran practically noiselessly and the fuel con- 
sumption was measured at 0.3 pound per indicated horse- 
power per hour. ‘The ship has completed her first outward 
voyage to New Orleans. The mean indicated horsepower 
developed was 3,603 and the speed, with a light draft, 11 
knots. 

The only other instance of reduction gear being employed 
in connection with Diesel engines on ships is in the Ameri- 
can motor vessel Libby Maine but in this case the installa- 
tion was of low power, totaling scarcely 500 brake horse- 
power. The Havelland, therefore, represents an entirely new 
development in marine propulsion. 

A Novet DIrsEL ENGINE 

Another novelty in marine Diesel engine plants which has 
perhaps a more hopeful feature and is indeed a development 
of some importance is the long stroke motor, the first example 

New Burmeister and Wain Long Stroke Diesel Engine for 

Single Screw Ship 

of which has just been installed in a 4,400-ton motor vessel, 

the Leise Mersk, built in Denmark. The engine is a new 
Burmeister and Wain design brought out to meet the wishes 
of shipowners who require single screw installations in their 
vessels. The chief difference is to be noted in the stroke- 
bore ratio which exceeds two to one, the stroke for this six 
cylinder 1,150 brake horsepower engine being 1,300 milli- 
meters and the cylinder diameter 630 millimeters. The usual 
speed of Burmeister and Wain engines is 115 revolutions per 
minute but the new type operates at 85 revolutions per 
minute in order to provide reasonably good propeller effi- 
ciency. ‘The construction is somewhat modified, the cylinder 
supports being different on account of the longer stroke, while 
there are certain alterations in connection with the valve gear. 
Apart from these points, however, the design is similar to that 
of the normal Burmeister and Wain engine and, as might be 
anticipated, the weight per brake horsepower is greater than 
that of the higher speed type. The 1,150 brake horsepower 
long-stroke engine weighs 330 tons, including all the stern 

gear but excluding the auxiliaries. It must be admitted that 
this figure is somewhat disappointing in view of the fact that 
a steam plant inclusive of boilers is practically of the same 
weight. Engines of this long stroke design are now being 
built in Great Britain by Harland and Wolff for installation 
in British single screw motor vessels, which, when completed 

will give an opportunity for further comparison. 

A 20,000-Ton MotorsHiIp 

Many projects are afoot in England for the construction 
of large motor passenger liners and there is little doubt that, 
as soon as trade conditions warrant, vessels of this class will 
be ordered. The Cunard Line is considering the question of 
building a 20-knot twin screw Atlantic liner, necessitating 
the employment of two 12,000 brake horsepower engines 
which one firm at least is willing to build without any further 
delay. 

Another order which will be definitely placed in the near 
future is for a remarkable vessel of 20,000 tons gross, in 
which triple screw Diesel machinery is to be installed. This 
is to be an exhibition trade vessel specially designed to ac- 
commodate exhibits on large stands of 300 different firms, 
besides which cabins will be provided for an equal number 
of passengers. Construction will be commenced early in 
1922 at the yard of Swan, Hunter and Wigham Richardson, 
who built the Mauretania, and the vessel will sail on her 
maiden voyage in August, 1923. It is the intention to visit 
most of the leading overseas ports and the tour will last 
some eighteen months. The new ship will be 550 feet in 
length over all with a beam of 75 feet. With her gross ton- 
nage of 20,000 she will be easily the largest motor vessel 
that has yet been built. High speed is not required, as in a 
liner, and 13% knots will be the maximum, corresponding 
to a machinery installation of about 9,000 horsepower. Three 
engines of about 3,000 horsepower each will therefore be 
installed and what will make this vessel still more remarkable 
than any other oil-engined ship is that the engines will prob- 
ably be of different makes with the object of giving the ma- 
chinery itself a greater exhibition value. Although no details 
are definitely settled it is not unlikely that one of the motors 
will be built by Swan, Hunter and Wigham Richardson, an- 
other by Harland and Wolff and the third by another prom- 
inent oil engine manufacturing firm. It need hardly be said 
that this scheme has attracted a good deal of attention. 
Although the idea of an exhibition ship is not new, it is 
stated that this is the first time that a vessel has been spe- 
cially built for such a purpose. 

LARGER SEMI DIESEL ENGINES 

A noteworthy recent development in oil engine construc- 
tion is the large type of semi Diesel motor. Beardmores 
have just completed their first 600 brake horsepower four 
cylinder engine of this class for installation in a large traw- 
ler, while Vickers Petters have standardized a four cylinder 
500 brake horsepower set and Bolinders are manufacturing 
engines of equal power. In connection with these sets it is 
noteworthy that many improvements have been made on the 
older design and in particular the employment of electric 
starting plugs is now almost universal. It is obviously an 
anachronism to have to heat up a bulb by means of a blow 
lamp with an unguarded flame for some 20 minutes before 
it is possible to run the engine. With the adoption of the 
electric starting plug (which consists essentially of a re- 
sistance wire wound on an insulated stud) the period re- 
quired for starting can be reduced to two or three minutes 
or even less with the largest engines. Bolinders have, more- 
over, recently brought out a new injection device which they 
claim gives some 20 percent added power and allows the en- 
gine to run without either water injection or the use of com- 
pressed air which in the previous type was admitted to the 
cylinder with the fuel. 



$700,000,000 for Harbors and Terminals 
By H. McL. Hardings* 

Every city in the United States, large or small, that has a waterfront is interested 
in water transportation and is earnestly preparing to have terminals as soon as possible. 
This is a universal movement in every section of the country. Estimates have been made 
as to the total amount to be invested in this work, and it 1s found that the grand total 
amounts to at least $700,000,000. Herein lies one of the greatest fields for commercial 
opportunities, not only for the immediate present but also for a continuing future. De- 
tails of some of the outstanding projects, either under way or contemplaicd, are outlined 
in this article. 

NE of the authorities on finance recently said “The 
surplus money of the country is being invested in 
water transportation.” Half of this investment was 

for the carriers of the waterborne freight, the other half is 
now being expended for the all essential ocean and river and 
harbor terminals. If the land, the approaches for the dray- 
ways and railways for these terminals are included, the 
present investment would be more than half. 

To confirm this by definite figures there is presented in the 
following a list of some of the ports of the United States and 
Canada, and the authorized anticipated expenditures with the 
types of terminal improvements and the varied products 
which will be purchased to provide the necessary work, fa- 
cilities and equipment. From a comparison between the total 
waterfront of the different cities and the sections partially 
improved there can be deduced what will be needed in pre- 
paring for future equipment. Such preparation generally re- 
quires a year or more to secure the land, make designs and 
plans and start construction. 

The yearly increase in commerce is often the guide which is 
followed as to extensions. The approximate average of pos- 
sible freight transference per linear foot per year may be 
taken as 50,000 cubic feet where there is installed the latest 
mechanical appliances, otherwise it will not be one-third of 
this volume. 

From the above data and knowing the probable yearly in- 
rease in commerce the required frontage to be equipped in 
future periods can be readily approximated. With the usual 
physical conditions the cost of the substructures will be about 
$130 per linear foot. The sums stated in connection with the 
various ports refer to the work to be done, contemplated or 
under consideration by the Federal Government, the states, 
cities, navigation districts, transportation companies, private 
companies or individuals. Later this list will be greatly ex- 
tended in scope and detail. 

Projects INVOLVED IN TERMINAL CONSTRUCTION 

~ These works embrace harbor construction as breakwaters, 

moles, dredging, aids to navigation, shore works and facilities 
including piers, quays, substructures and superstructures. 
The superstructures require many steel or concrete sheds, 
numerous warehouses, machine shops and repair shop build- 
ings, office and other structures, as cold storage, also yards, 

tracks and switches, roadways and often bridges. 
The transit shed specifications call for structural steel, 

rods and bars, floors, roofing, corrugated iron, or concrete, 
doors, windows, sashes, skylights, tiles, sanitary appliances, 
plumbing, toilets, water and sewer pipes, valves, meters, 
sprinkler systems, ladders, switchboards, wiring and paints. 

For the warehouses are specified all the materials which 
form part of such structures, as cement, steel, windows, stair- 
ways (steel), roofs, skylights, shutters or wire glass, elevators, 
chutes, doors (outer and fire), paving, platforms, hoists, pip- 
ing and plumbing, furnaces, radiators, steel cargo racks, 
motors, paint, trucks, tiering machines and conveyors. 

*Consulting Terminal Engineer, New York. 

Much of the work is done by contractors. There are also 
fuel oil tanks, coal bunkers and grain elevators. Many 
articles and much of the same material as above would be 
required for the building of the cold storage plants, repair 
and machine shops and power plants. 

MECHANICAL APPLIANCES ESSENTIAL FOR OPERATION 

Mechanical appliances are essential for the operation of 
terminals. ‘These comprise gantry and shop cranes of sev- 
eral types, monorails, hoists (fixed and travelling), winches, 
conveyors (belt and slat types), tiering machinery, hand and 
power trucks, cargo slings, hooks and nets, ropes and blocks, 
grab buckets and skips, electric power, wire, switchboards, 
motors, capstans, locomotives, tractors and trailers, electric 
charging plants and storage batteries, coal handling ma- 
chinery, oil and water pumps, containers and scales, wireless 
apparatus, water and fire hose and tanks with hydrants. 

In addition to the terminals themselves, there will be high- 
ways, railway storage and other yards; and for long distance 
transport—motor trucks, and drays, automobiles and garages. 
Many features connected with terminals are not included in 
the following figures, although they are contributory to the 
port development. There may, however, be included dredg- 
ing plants, sheerlegs, floating derricks, floating cranes, ore 
and coal barges, fixed derricking hoists of large capacity, 
tugs, launches, boats, anchors, coaling vessels, coaling ele- 
vators, lighters, car floats and fireboats. 

Contracts Let py Port AUTHORITIES 

Orders for the above material and contracts for work are 
generally given by the port authorities. These officials are 
interested chiefly in ports, terminals, ships and shipping, and 
rely almost entirely on marine information, as to where they 
can purchase and who can supply port facilities and ma- 
chinery. There should therefore be discussion as to the merits 
of such products in the papers read by the port authorities. 

From times past, the ports of the world have progressed by 
continual steps, keeping pace with the demands of foreign 
and domestic commerce, a continuous market. A port with a 

growing waterborne traffic of miscellaneous goods, having 
provided correctly designed terminal works and facilities, 
quickly increases in wealth, population and general pros- 
perity. To this there has been no exception. In addition to 
the above, the investment in terminals yields an interest 
return. 

Some of the ports of the United States and Canada have 
been selected to show what-are the amounts necessary for the 
projected or contemplated port improvements for which ma- 
terial or manufactures will be needed, both for initial de- 
velopment and for future extensions. In connection with 
such ports will be given the sums appropriated or necessary to 
carry out the contemplated plans. 

Most of these ports during the normal times before the war 
had a waterborne commerce of over 1,000,000 tons and of 
$30,000,000 in value. Since then these have been of greater 
tonnage and values. Other smaller ports are added to the 
list as these are preparing for important improvements. 

849 
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Half Gantry, Revolving Jib Crane 

Attention is first called to the sums already invested in 
foreign ports and the appropriations for immediate exten- 
sions, as shown by the following figures: 

Expenditures for Improvement of Foreign Ports 

Expended Extensions 

Loncom, Imeem ccocooccocc000000000 $200,000,000 $70,000,000 
lisiwennooll, Idimsiemgl oo0000c0ca00d000 125,000,000 45,000,000 
Manchester on olanclaee ee aeeneerear 100,000,000 20,000,000 
lslerennerr,, (GORMEMRy oococcgcco000006 100,000,000 25,000,000 
ASIINIERD, BOLE ooc000000000000006 0000000000 50,000,000 
Marseilles, Hranceisiane saan ene eee 25,000,000 
IRowenckyn, IE NERE sscccccccc0000000 onocgns000 25,000,000. 
MieIinotrme, ADEE cooovcc00000000 o000000080 30,000,000 

FOREIGN Port EXTENSIONS 

It is stated from the latest reports of the world’s port 
authorities that every leading port of Europe is preparing to 
expend from $30,000,000 to $100,000,000 in the near future. 

From an examination of various reports and advance in- 
formation, the following figures may be said to represent ap- 
proximately the appropriations or sums proposed, or in 
process of being expended, or for contemplated construction 
by harbor authorities, transportation companies or private 
corporations. ‘There is also included money requested from 
the Federal Government, the states, cities and navigation dis- 
tricts which will eventually be used for harbors, ports and 
water terminals. The figures as given will show the magni- 
tude and possibility of port development in the United States 
and Canada. From the raw material of the past, the exports 
are gradually changing to manufactured products. 

ATLANTIC Port DEVELOPMENTS 

New Vork, N. Y.—This is probably the leading port of 
the world. There are here many projects in contemplation 
which, if carried out, would require over $150,000,000. At 
Staten Island, along the Hudson River, at the Gowanus Bay 
Terminal and along the East River, the present construction 
will cost about $50,000,000. The Cunard Steamship Com- 
pany, at Weehawken, the Luckenbach Steamship Company 
and other interests are building or preparing to build 

terminals which represent over $60,000,000. Up the Hudson 
River, land has been purchased at Yonkers for terminals 
which when built will represent an investment of several 
millions. ‘There will finally be about 100 terminals along 
the Barge Canal at various points. ‘There has been com- 
pleted or in process of construction in New York State barge 
terminals representing over $25,000,000 in cost. The length 
of the waterfront of New York City is about 578 miles. The 
port district includes nearly 900 miles. The following: 
amounts may be expended at once or in the future at the fol- 
lowing locations in the New York district: Jamaica Bay, 
$7,500,000; Newark, N. J., $10,000,000; the Bronx, $500,- 
000. At Jersey City, N. J., the Lehigh Valley railroad is 
building three piers, each 7,500 feet long, with extensive 
warehouse and freight handling facilities. 

Philadelphia, Pa—Philadelphia has appropriated $4,- 
000,000 more for its port in addition to the millions already 
invested. The total length of its direct waterfront is 37.21 
miles of which about 17 miles are in actual use. Over 20 
miles more can be economically developed, representing a 
probable future expenditure, including superstructures, of not 
less than $80,000,000 not including land values. 

Boston, Mass.—Beside the great sums expended by the 
French Government, Boston and the State of Massachusetts 
have invested more than $9,000,000 and will greatly add to 
this figure by several millions of dollars. The extent of the 
waterfront is 141 miles. There is a linear frontage of more 
than 8 miles on a depth of 30 feet at mean low water. 

Baltimore, Md.—These has been appropriated for the port 
of Baltimore $50,000,000 to be utilized for improvements. 
from time to time as directed. The commerce of this port be- 
fore the war, during normal times, was over 14,000,000 tons. 
yearly valued at more than $439,000,000. The jurisdiction 
of Baltimore covers 127 miles of deep water frontage of which 
43 miles have been improved. 

Norfolk, Va.—The appropriation for the improvement of 
the waterfront of Norfolk is stated to be $5,000,000. The 
available water frontage is 26 miles. Norfolk is destined to 
be one of the greatest ports of the United States and the 
yearly investment will, of necessity, be large. 

Wilmington, Del.—The appropriation of $4,000,000 by 
this city will cover only the investment as per the new plans 
along the Christiania River. There are 45,600 feet of water- 
front available at this port, but only 15,000 feet are in service. 
The 30,000 additional feet can be readily brought into actual 
use. 
New Haven, Conn.—Here immediate important terminal 

improvements are contemplated to cost about $1,500,000. 
Plans and designs have been prepared for the 7 miles of 
waterfront which will represent an investment during future 
years of over $20,000,000. 

Interior of Pier Shed 
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Terminal Shed in Process of Construction, Showing Structural Features 

Portland, Me.—This principal city of the State of Maine 
is now constructing a state and municipal pier to cost about 
$1,250,000. The total waterfront of the three parts into 
which the harbor is divided is about 8 miles. There will be 
a continuous development from year to year through more 
than one generation and the total will aggregate many 
millions. 

Providence, R. I—This city, which has a state pier and a 
municipal quay, will provide $1,500,000 for future additions. 
The waterfront has a length of 28,000 feet of which only 
one half is in active use. There will be required many 
mechanical appliances on the present and future quays and 
piers such as gantry jib cranes, conveyors, hoists and motor 
trucks. 
New Bedford, Mass.—New Bedford has a million dollar 

pier. The waterfront is 36,800 feet in length. With $100,- 
000 a portion of the waterfront will be improved. 

Bridgeport, Conn.—In all probability there will be appro- 
priated by the State of Connecticut about $1,250,000 for this 
port. Preliminary plans have been prepared. There are 
here but few permanent public port terminals. 

Charleston, S. C.—The total waterfront withn the city 
limits and contiguous is about 15 miles. At this city, dur- 
ing the war, there were constructed by the Federal Govern- 
ment buildings and wharves to the value of $18,000,000. It 
is expected that the city will at once authorize bonds to the 
amount of $1,000,000 for permanent port improvements. 

Jacksonville, Fla—TVhis city will add $1,000,000 to its 
previous investment in port improvements and bonds are 
authorized. The waterfront is 5 miles in length. Its normal 
commerce was 2,562,000 tons of a value of $71,244,000. 

TERMINAL PROJECTS AT THE GULF PorTS 

New Orleans, La.—At this, the greatest Gulf city, it is 
expected that for the canal, quays and structures there will be 
appropriated about $11,000,000. ‘The total waterfront is 
41.5 miles, not including the canal. About 6 miles have been 
improved. 

Mobile, Ala.—There is no doubt as to the future of Mobile, 
and that it is now a great Gulf port. It is the port of Ala- 
bama. It is now preparing to purchase more of its water- 

front. ‘There is available for immediate use $500,000 for 
terminals and there are 8 miles, of which only 4 miles have 
been improved. About $10,000,000 will be finally expended 
by the state following the present policy of port expansion. 

Galveston, Tex.—At this Gulf city, there will be invested 
$1,515,000 in the near future. The linear frontage is only 
2.5 miles but with the slips included it is 5.9 miles. The 
adjoining port of Texas City will supplement that of Gal- 
veston in a few years. 

Houston, Tex.—Houston is making provisions to improve 
its port and channels from a fund of $1,250,000. The water- 

front is about 10,000 feet in length. 
Beaumont, Tex.—Beaumont has a bond issue of $500,000 

for its port. Three units have been constructed and are 
equipped with gantry jib cranes and overhead travelling 
hoists. The port has been earning about 20 percent on the 
money invested by the city in its terminals. Beaumont is 
destined to be a great port of Texas. 

Pensacola, Fla.—Pensacola has a bond issue of $400,000 
which it will now use in waterfront improving. The length 
of the waterfront is 15,600 feet. 

Tampa, Fla.—Tampa is most active in its interest in 
waterfront commerce and has $1,000,000 to spend. At the 

city, including slips, the waterfrontage is about 51% miles. 

New Marine TERMINALS ON THE GREAT LAKES 

Chicago, Ill—Besides the millions to be spent at the Chi- 
cago waterfront, the estimates for the Calumet and Illiana 
and South Chicago harbors and terminals, may approximate 
$58,000,000. This would be spread over the time of seyeral 
generations. 

Milwaukee, Wis.——To complete the terminals in accord- 
ance with the new plans already prepared, Milwaukee will 
require over $25,000,000, but this will be extended over not 
less than twenty years for completion. 

The estimate for the canal and terminals on the canal be- 
tween Lake Erie and the Ohio river is $60,000,000. 

Pactrtc Coast Ports 

From the extent of the waterfronts of the different cities 

most of which will finally be improved as port terminals, 
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there can be determined what will be the commercial possi- 

bilities at these cities. 
This is especially true at the following enterprising cities 

given as examples: 
Portland, Oregon, $15,000,000 for port purposes, 22 miles 

of waterfront available as terminals of which 5 miles is im- 

proved; San Francisco, Cal., $8,000,000 available, water- 

front 8 miles, with 5 miles improved; Seattle, Wash., $06,- 

000,000 possible, waterfront 120 miles, improved about 10 

miles; Los Angeles, Cal., $4,800,000 available, wateriront 20 

miles, improved as terminals 6 miles. 

EXPENDITURES AT SMALLER PORTS 

The following additional figures indicate briefly the 

amounts which may be expended at once or in the future at 

the following locations: 

Mbeya, INA, oocco0ec $400,000 Lake Charles, La., “ale 

Marshfield, Ore. .... 250,000 CRAGIN 5 o4cc0000 A MHOCY 

Dubuque, Iowa ...... 100,000 | Corpus ‘Christi, Texas 100,000 

“ADrterutoya, INI, Joo osccec 100,000 Aberdeen, Wash...... 140,000 

Canton, Ohio ....... 200,000 St. Louis, Mo........ 500,000 
Memphis, Tenn. ..... 500,000 Orange, Texas...... 250,000 

Vicksburg, Miss. .... 500,000 Rochester, IN, Moeccoo — ASO(ON0) 

Wemnice, Calle soccccc0n 1,000,000 Vancouver, Canada.. 3,000,000 

TEiGlene, ANT soaococe 150,000 Toronto, Canada... ..13,000,000 

Nashville, Tenn. .... 300,000 Montreal, Canada. ... 2,000,000 

Indiana Breakwater.. 4,000,000 Quebec, Canada...... 1,000,000 

Parkesburg, W. Va.. 250,000 Victoria ............ 4,000,000 
Welland Canal, Can- sSquimal Gas 1,300,000 
AC ale ae C OE 8,000,000 Prince Rupert....... 100,000 

Columbia, S. C., canal 5,000,000 

The complete list of cities and companies contemplating 
waterfront improvements is too great to be here given. ‘The 
War Department will ask for $45,000,000 for ocean and river 
port improvements. Many other inland cities besides those 
given are proposing by themselves to provide terminals and 
are voting money for this purpose. It is a universal move- 
ment in every section of the United States. Estimates have 
been made as to the total amount to be invested, as many of 
the figures from small towns are not obtainable at present, 
but will be later. The grand total is estimated to be about 
$700,000,000. 

It may, in conclusion, be stated that every city large or 
small having a waterfront is interested in water transporta- 
tion and is earnestly preparing to have terminals as soon as 
possible. Not only is there great enthusiasm at the ocean 
ports, but along the inland waterways there is even a greater 
determination to participate in domestic and foreign com- 
merce through inland navigation by river barges and cor- 
rectly designed and equipped terminals. The number of the 
inland and ocean terminals for which provisions should be 
made may be said to be over ten thousand. 

Broadening the Use of Welding in Shipbuilding’ 
By F. B. Webster 

While there has been a rapid growth in the use of welding on the. non-structural 
members of vessels building in the shipyards and a still more rapid growth of its use 
in repair work, the ambitions of the sponsors of this method of fastening metal paris 
together will not be satisfied until the practically rivetless ship ts the rule rather than 
the exception. Before this goal can be reached, however, there are many obstacles to 
be overcome and among these difficulties none is greater than the present method of 
ship construction which is designed for riveted rather than welded connections. 

velopment of shipbuilding during the past few years 

than the growth of the use of electric, gas and 

Thermit welding and gas cutting. Welding and cutting 

have made it possible to do things that could have been ac- 

complished in no other way and in this field they are fully 

entrenched and bound to develop still further. Welding of 

the non-structural parts of a ship has many advantages 

over riveting and has secured the approval of the classifica- 

tion societies, although the extent to which it is used varies 

with the practice in various shipyards. Welding of the 

strength members, however, presents the greatest field for 

development and, although the Navy Department and the 

classification societies have not as yet given their approval 

for this class of work, except as an experiment or with ex- 

perimental notations, the significant fact remains that a 

welded joint can be made that will exceed in tensile strength 

-or bending toughness any that can be made by riveting. 

The comparative efficiencies of riveted and welded joints 

as determined by Sir Wescott Abell from extensive tests 

conducted under his direction in 1918 by Lloyd’s Register 

of Shipping are as follows: For a treble riveted overlap, 

between 65 and 70 percent of the unperforated plate, for the 

case of welded overlaps, between 70 and 80 percent and for 

butt welded joints between 90 and 95 percent. These fig- 

ures, of course, refer to the tensile strength, but, as is well 
known, the stress at which a material will break down de- 
pends largely upon whether this stress is applied steadily 
or by repetition. In the case of a ship this is particularly 
important because the strength members are  alter- 
nately called upon to withstand stresses varying from maxi- 

N more outstanding feature has occurred in the de- 

*Paper read before the American Welding Society, October 19, 1921. 

mum tension to maximum compression as the vessel passes 
from the trough to the crest of a wave. In addition to this 
the direction and intensity of the stresses on a ship vary 
greatly with the position of the machinery and the amount 
of cargo in the holds. 

With full knowledge of the importance of considering the 
stresses occurring in actual practice which cannot be repro- 
duced exactly and having in mind the difficulty of testing 
the workmanship and material in a welded joint Sir Wescott, 
in addition to determining the tensile strength of welded 
joints, included in his experiments several different methods 
of obtaining the modulus of elasticity, the elastic limit of the | 
welding and welded material and other information relat- 
ing to the ultimate strength and elongation of the welded 
joints. He also included alternating stress tests under vary- 
ing conditions and a series of minor tests which included 
bending and impact. And, in order to ascertain the changes 
in chemical composition and crystalline structure which oc- 
cur during the process of welding, complete chemical and 
microscopic analyses of both the welding and welded mate- 
rial were made. 

Although the results of these tests have been fully de- 
scribed in a lecture entitled “Electric Welding for Ship- 
building Purposes” delivered by Sir Wescott before the 
North East Coast Institution of Engineers and Shipbuilders 
on November 8, 1918, it is believed that a brief outline of 

the facts established are necessary as a foundation for a 
clear discussion of the possibilities of welding from a ship- 
building point of view. 

Mopvutus oF ELAstTiciry AND ELAstTIc Limit 

These tests were conducted on specimens of the maximum 
size that could be tested in a 300-ton testing machine. Special 
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attention was paid to securing a uniform pull across the 
breadth of the plate. The loads were increased by gradual 
increments and careful measurements were made both at 
the weld and at various points on the solid plate. The re- 
sults of these tests, as might be expected, showed that there 
is little or no difference between the modulus of elasticity 
of the weld and that of the plating. In fact, the readings 
taken at various points on the plate were generally greater 

_ than those taken in way of the weld. 

ULTIMATE STRENGTH 

The tests for ultimate strength were also performed on as 
large specimens as could be tested in a 300-ton machine. 
This series was included in tests on the ordinary form of 
overlapped riveted joint for comparative purposes. ‘The re- 
sults are given in the following table: 

STRENGTH OF LARGE JOINTS 

TREBLE RivETED LAP JOINTS 

; Breaking Strength 
Diameter Stress, Unper- (c; 

of forated Plate, Plain Plate, Percentage 
Thickyess, Rivet. Tons Per Tons Per Strength 

Inches Inches SquareInch Square Inch of Jcint 

49 % 18.9 27.4 69.0 
£53 YA 17.1 27.4 62.5 

Lap Wetp—Futi Firter—Botu EnpcrEs 

Total Breaking Strength of 
Secticnal Stress, Plain Plate, Percentage 

Thickness, Area, Tons Per Tons Per Streneth 
Inches Square Inches Square lnch Square Jnch of Joint 

24 6.24 22.4 26.5 85.0 
514 10.02 20.2 28.4 71.0 
15 8.76 18.0 26.6 68.0 

1.03 9.78 20.0 25.6 78.0 

Butr Wetp—Nor STRAPPED 

251 7.0 25.4 26.5 96.0 
505 10.66 DY RL 28.4 96.0 
76 9.88 24.4 26.6 91.5 
99 9.90 23.8 25.6 93.0 

ALTERNATING STRESSES 

Two series of tests were performed in these experiments, 
one on round bars and the other on flat plates. The tests 
on flat plates were divided into four sets, viz: plain plates, 
butt welded plates, lap welded plates and plates with joints 
lap riveted. Here, as in the tensile strength tests, the welded 
butt joints showed the best results. These indicate that the 
stress which a plate with a butt weld will endure a large 
number of alternations is about 70 percent of a similar 
plain plate, while the corresponding figure for lap welds 
and riveted laps is about 60 percent. From these tests it 
was also found that welded joints would withstand a very 
large number of repetitions of alternating stress up to + 6 
tons per square inch from tension to compression and vice 
versa. 

CHEMICAL ANALYSIS 

Chemical analyses were made of plates, electrodes and de- 
posited material. The observations were that the carbon, 
silicon and manganese were almost oxidized away from the 
“filling in” material during the process of welding, that the 
sulphur and phosphorus remained near the same and that 
the deposited metal was practically pure iron. It was pointed 
out that an increased percentage of manganese in the elec- 
trode or a coating to protect the molten electrode from oxid- 
ization would lessen trouble from this cause. 

MiIcrocGRAPHIC EXAMINATION 

From a series of microphotos that were prepared to show 
the junction of the original and deposited metal and also 
the changes that took place in the structural steel, it was 
proved that an excellent junction could be made by an ex- 
perienced workman. Incidentally, it was found that the 

heat of the welding did not penetrate farther below the sur- 
face than 1-16 inch. 

From the foregoing it is seen that the tensile strength of 
welded joints is greater than that of riveted joints. It is 
also shown that a plate with a welded joint acts as a homo- 
geneous unit at least up to the elastic limit. In the case of 
alternating stresses it was proved that welded material will 
withstand a large number of alternations up to a stress of 
=— 6 tons per square inch which is sufficient for vessels up to 
at least 300 feet and probably good for larger vessels. In 
larger vessels the calculated stresses often exceed 6 tons, but 
in actual experience the available information indicates that 
the real stresses are materially less than those calculated 
under the conventionally assumed conditions. 

Cost 

With these points in view a material question would be 
what are the comparative costs of welding and riveting? 
These, of course, will vary with the type of work under con- 
sideration, but, for example, take the attachment of hand 
rail stanchions to deck plating, which I will quote from a 
paper presented by H. Jasper Cox at the 1918 convention 
of the Society of Naval Architects and Marine Engineers: 

“1. The positions of the stanchions are lined off and the holes 
in the base palm marked on the deck plating by the pipe fitters. 

“2. ‘The two or three holes, as the case may be, are drilled. 
“3. Interior scaffolding is erected by the carpenter at the under 

side of the deck for the riveters’ holder-up. 
“4. The stanchion is put in place, packing inserted and bolted 

up. 
“5. Reaming is sometimes necessary. 
“6. Two or three rivets have to be driven for each stanchion 

by a gang, which in most cases cannot be spared from the straight- 
away work on the decks, shell, etc. 

“Tf electric welding is substituted, the stanchions with their 
rails inserted are erected in large sections and are welded directly 
to the deck plating by the operator, who proceeds single-handed 
with his electric cable from stanchion to stanchion. The water- 
tightness or oil-tightness of the deck is not affected, and the 
efficiency of the attachment itself can readily be tested by blows 
from a sledge-hammer. 

“The saving in labor by welding some of the parts in the above 
list will average more than 60 percent.” 

In connection with the cost of joining plating it is obvious 
that there is a considerable saving in marking off, punching, 
reaming and countersinking, in addition to the fact that a 
joint requires only one man to weld as compared with four 
men to rivet. 

THe AMERICAN BUREAU OF SHIPPING 

Before taking up what the writer considers the vital mat- 
ter which is retarding the broadening of the use of welding 
in ship construction, it is considered only just to state that 
the American Bureau of Shipping, our own classification 
society, has always been prepared to consider on its merits 
and individual conditions any welding proposition that 
might be suggested by shipbuilding or repair yards, but to 
eliminate the difficulty of submitting every little job for the 
Bureau’s approval before execution the Bureau has prepared 
a list specifying the parts of vessels on which electric or gas 
welding may be employed subject to satisfactory tests in the 
presence of a Bureau surveyor which are as follows: 

Deck rail stanchions to plating. 
Clips for detachable rail stanchions. 
Continuous railing rods (joints). 
Attaching deck collars (L rings) around ventilators. 
Attaching deck collars around smokestack. 
Attaching cape rings on smokestacks, pipes, ete. 
Attaching galley fixtures to plating. 
Attaching bath and other fixtures in officers’ quarters. 
Attaching cowl supporting rings to ventilators. 
Bulwark rail top splicing and end fitting. 
Skylight over galley. 
Ladders and grating in engine and boiler room and attaching 

same to plating. 
Grab rods to casing. 
All stairs and ladders, including rail attachments. 
Door frames to casing, hinges, latches, hooks, etc. 
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Clips for attaching. interior wood finish to casing. 
Entire screen bulkhead. 
Coal chutes. : , 
Butts of water-tight and oil-tight bounding bars on bulkheads 

or floors in double bottom. 
Ventilator cowls. 
Stacks and uptakes. 
Bulkheads that are not structural parts of the ship, such as par- 

tition bulkheads in accommodation spaces. 
Framing and supports for engine and boiler room flooring or 

gratings. 
Cargo batten cleats. 
Tanks that are not structural parts. 
Shaft alley escapes. ; 
Steel skylights over accommodation spaces. 
Engine room skylights. : 
Grab rods on exterior and interior of deck houses. 
Deck houses not covering unprotected openings through weather 

decks. 
Reinforcing and protecting angles around manholes. 
Joints of water-tight angle collars at frames in way of water- 

tight flats. ; : : 
Joints of deck collars, reinforcing and protecting angles, water- 

tight angle collars at frames in way of water-tight flats, etc., and 
all other welds which cannot be tested satisfactorily after installa- 
tion are to be welded and tested prior to installation. 

However, if welding is proposed on any other part of a 
vessel than specified above such proposal must be submitted 
for the Bureau’s special consideration and approval in every 

case. The American Bureau of Shipping, before permitting 
electric welding of any kind, will always investigate the 
facilities of the welding plant both as to the capacity and 
methods employed and also the skill and thoroughness of the 
man on the job. 

The Bureau has a list of the welding plants which have 
exhibited their facilities and their products for the approval 
of the Bureau and certificates have been issued to those 
plants which have proved themselves capable of meeting the 
Bureau’s requirements in their particular line of work. Upon 
application for such certification the Bureau will send a 
surveyor to inspect the plant and upon his favorable report 
a certificate is issued. 

THERMIT WELDING 

With regard to Thermit welding, the American Bureau of 
Shipping issued instructions to its surveyors in March, 1920, 
to the effect that subject to the conditions outlined below the 
Bureau would be prepared to accept Thermit welding of 
heavy ship parts such as anchors, keels, stern frames, stern 
posts, gudgeons, rudder posts, stems, propellers, etc. This 
permission, however, is subject to a complete report before 
the welding is undertaken containing such information as 
the name of the ship, a full description including sketch of 
the part to be repaired, name of welding contractor, manu- 
facturer of Thermit mixture, apparatus, etc. 

A Bureau surveyor will supervise the welding operation. 
He should make certain that ample time is allowed for the 
weld to solidify and, when cooled, subjected to the following 
test: Where the collar of the weld is not to be removed a 
groove should be gouged in the same by a pneumatic chip- 
ping hammer and, if on examination of the groove no de- 
fects are seen, the weld may be considered sound. When 
the collar on a weld is machined off it can be judged by the 
machined surface. In structural work the Thermit weld has 
proved itself sufficiently satisfactory to warrant the approval 
experimentally of a new stern frame built up of small forg- 
ings joined by Thermit on condition that each forging be 
tested according to requirements of the rules and that the 
finished frame be dropped bodily from a height of 10 feet 
on a hard surface without showing signs of weakness. 

Wuy DEVELOPMENT OF SHIP WELDING IS RETARDED 

Notwithstanding the advantages and merits of welding, 
this art has not been adopted in shipbuilding to anywhere 
near the extent hoped for by its advocates. To some extent 
this is undoubtedly due to the fact that the executives in a 

shipyard are more or less influenced by the men who do the 
work and these men are more or less uninformed about weld- 
ing or prejudiced in favor of the old methods. ‘The ship- 
owners are also very conservative when it comes to trying 
anything new which in their judgment might affect the 
safety of a ship at sea. 

The real cause, however, that is delaying the adoption of 
welding in the strength members of a ship lies in the pres- 
ent method of design. The modern ship with its angle bars 
and other shapes is designed for riveting and the faying 
surface of most of the flanges of these bars serve no other 
purpose than to provide a means of riveted connection. With 
riveting a calking edge is of course necessary and the toes 
of the bars often serve for this purpose, but in welding the 
calking as well as the connection is in the weld. Before 
the art of rolling shapes was discovered ships were en- 
tirely constructed of plates and flat bars and the flat bars 

clea -Flat Bar 

‘Shell of Ship 

Fig. 1.—Section Showing Method of Fastening Flat Bar 

Frames to Shell Which Was Used Before the Art 

of Rolling Shapes Was Discovered 

were held in place perpendicular to the plating by straps 
spaced at frequent intervals as shown in Fig. 1. 

If the strap is removed and the junction of the bar and 
the plate welded we have a section that is as strong as an 
angle bar plate connection with a more symmetrical neutral 
axis. Where something stronger than a flat bar and plate 
section is required the toe of the web of a tee bar or flanged 
plate or the toe of the flange of an angle bar may be welded 
to the plate. This is but one indication of a type of efficient 
welding construction, but its importance is obvious when the 
amount of weight that can be saved by the omission of faying 
flanges, and also the beveling of these flanges in the curved 
portions of the ship, is taken into consideration. 

Another custom and prejudice to be overcome is the over- 
lapped and the strapped joint. We have seen from the 
tests described above that the butt joint is the strongest both 
for tensile strength and alternating stresses, but in spite of 
this Lloyd’s requires the lap joint. The lap joint is not only 

Point h. | Plate B 

Plate A point 2 . 

Fig. 2.—Section of Lap Joint in Shell 

weaker but, as shown in Fig. 2, it is a positive menace; for 
any movement in plate A causes that member to act as a 
lever about point 1 as a fulcrum tending to cause a weak- 
ness or rupture at point 2. 

Where there is such a difference in the means of fastening 
as exists between welding and riveting it is but natural to 
expect that the method of construction for one type is not 
suitable for the other. And, in spite of the fact-that the 

(Concluded on page 856) 



What the Shipping Board Is Doing 
Reduction of Expenses—Separation from the Fleet Corporation 

—— Bare Boat Charter 

HAIRMAN LASKER of the Shipping Board has an- 

nounced that on September 15 the number of its 

employees had been cut to 6,358 and the annual pay- 

roll to $12,952,000, as compared with 8,324 employees on 

June 15 with a total payroll of $15,893,000. These re- 

ductions were effected in about half of the departments and 

- further reductions will be made. 
Chairman Lasker announced September 17 that the board 

“lost in July $5,700,000 in operations on voyages terminated. 

Actual cash payments in the month, including payments on 

past debts, amounted to $9,300,000. In the last year the 

losses of the board have been estimated at from $10,000,000 

to $12,000,000 a month. 
The board is endeavoring to get its monthly operating loss 

down to $5,000,000, Chairman Lasker said. If the board 

can accomplish that, it was said, it would be doing about 

as well as possible in the face of the depression in ocean 
shipping. With the revival of business and complete en- 
forcement of the provisions of the Jones act, however, Chair- 
man Lasker believes that the board would be able to wipe 

out its operating loss completely. He said the board for the 
fiscal year beginning July 1, 1922, hoped to keep within an 
appropriation of $50,000,000 and that the end of large ap- 
propriations for the board was in sight. 

The following letter to Charles G. Dawes, director of the 
budget, was made public by Mr. Lasker: 

“Confirming our telephone conversation of today, of course, we 
will have to arrange to keep within the President’s commitment 
of $100,000,000 for the Shipping Board for the present fiscal year. 
“We have so far been given $48,500,000 for operations and 

$25,000,000 for construction, making a total of $73,500,000. It is 
possible that we will need $6,000,000 or more additional for the 
vessels now being completed (these vessels being the last of the 
ships to be constructed for the government). However, if it is 
decided to recondition the Leviathan we will need $8,000,000 to 
$10,000,000 for that purpose. 

_ “Even though we keep within the $100,000,000 for the year, 
we will have to go to Congress for an additional appropriation of 
$26,500,000, having received thus far appropriations of $73,500,000, 
as accounted for above. The $26,500,000 will be needed to com- 
plete vessels now being constructed and to pay losses of opera- 
tions. We have made a budget of $100,000,000 and are curtailing 
our operations accordingly. 

“However, we wish to call to your attention that we have large 
receivables and assets which we took over from the prior Ship- 
ping Board. We are hoping to collect therefrom $20,000,000. 
If we are successful in that, we will be able to pay claims up to 
the amount of the collections, providing Congress votes us the 
rest of the $100,000,000, and further, providing Congress lifts 
the ban on our paying claims. But, if Congress does not vote 
us the balance of the $100,000,000, we will need all the money we 
can get from collections to operate even on a curtailed basis, and 
should it be decided to recondition the Leviathan, we will not 
only need the $100,000,000 from Congress but we will need a 
great share of all the money we will collect to do this recondi- 
tioning, and to that extent could not settle with any claimants. 

“All of this does not take into consideration the sum of $20,- 
000,000, more or iess, due by us from the days of the past to 
the Navy. When we give the figure of $20,000,000 as due the 
Navy we want to make clear that the amount involved has never 
been determined between the Shipping Board and Navy, and at 
an early date we are going to have a matching of accounts. 
“We have always gone on the basis that we would not be 

asked ‘by the Navy to pay this amount, and, in fact, the Navy 
has been very indulgent. Should the Navy require this sum for 
their own appropriations it will be necessary for us to go to 
Congress for a special appropriation, because we could not pos- 
sibly operate with $100,000,000 this year and meet the old obliga- 
tions to the Navy which accrued before the present board ever 
was brought into being. 
“We want to emphasize that the Navy has been most con- 

siderate in the premises herein referred to. 
“Pp. S—Of course, you understand that there are admiralty 
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Plan — Egyptian Cotton Traffic 

claims out for $50,000,000 (which may or may not be settled and 
which may take only a fraction of the $50,000,000) ; claims and- 
lawsuits of around $200,000,000 for which we have provided noth- 
ing in the estimates above given, save for such moneys as we 
ey be able to spare out of the collections above referred ‘to, 
if any. 

SHIPPING BoARD AND FLEET CORPORATION SEPARATE 

An important development is the recent separation of the 
Emergency Fleet Corporation activities from those of the 
Shipping Board, the Board retaining certain supervisory 
and veto authority over the actions of the Corporation. The 
members of the Shipping Board resigned as trustees of the 
Emergency Fleet Corporation and the chairman and vice- 
charman of the board resigned as president and vice-presi- 
dent of the corporation respectively, following the election 
of Messrs. Joseph W. Powell, J. B. Smull, W. J. Love, A. J. 
Frey, Harry Kimball, Elmer Schlesinger and E. P. Farley 
as trustees of the Emergency Fleet Corporation. Mr. Far- 
ley was also elected a vice-president of the Emergency Fleet 
Corporation. The others had previously been elected vice- 
presidents of the corporation. 

The new board of trustees elected Joseph W. Powell pres- 
ident and general manager of the Emergency Fleet Corpora- 
tion. T. L. Clear, formerly treasurer of the Isthmian Canal 
Commission, was also elected treasurer of the corporation. 
Col. E. A. Shepherd has been appointed comptroller, Mr. 
Powell serving as a “dollar a year” man. 

The purpose of the members of the Shipping Board in 
resigning as trustees of the Emergency Fleet Corporation, 
and of the chairman in resigning as president, was, as ex- 
pressed in the preamble of a resolution adopted by the 
Board, to give the Shipping Board an opportunity to func- 
tion under the Merchant Marine Act, 1920, in those broad 
and constructive powers which must be brought into being, 
if we are to have an American merchant marine. The Ship- 
ping Board itself has powers over America’s overseas com- 
merce much like those exercised by the Interstate Com- 
merce Commission over railroads. 

The Emergency Fleet Corporation is possibly the largest 
corporation in the world, Mr. Lasker explained, and for the 
Shipping Board to direct it would be practically the same 
thing as having the members of the Interstate Commerce 
Commission, in addition to their present duties, act as di- 
rectors of the great railroad systems of the country. 
When the new Shipping Board took office it first had to 

survey its situation and find men of responsibility who could 
operate the Fleet Corporation’s physical properties. It has 
now done so and feels that it is prepared to turn over the 
operation of its properties and the liquidation of its physical 
assets, other than ships, to the Emergency Fleet Corporation. 
The divorce is complete. Those having business with the 
Emergency Fleet Corporation will have to deal through the 
new board of trustees and the corporation officers, who alone 
will have powers over the assets and the operations of the 
Emergency Fleet Corporation, with the exceptions noted, 
though the Shipping Board retains to itself the power to 
veto cancelling of established lines or the allocation of 
passenger vessels. With these exceptions and that of ship 
sales the Shipping Board, as such, beginning October 1, is 
devoting itself entirely to a study of those sections of the 
Jones Act which were designed to establish an American 
merchant marine as a whole. 

The administrative functions of the Fmergency Fleet Car- 
poration are as follows: ; 
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(1) The operation, maintenance, repair and reconditioning 
of all ships owned by the United States Shipping Board, except 
that as to operation, no established lines will be discontinued or 
new lines be established or allocation of passenger vessels be 
made until the same shall have been confirmed by the United 
States Shipping Board. 

(2) The completion of ships under construction and the sale 
of ships owned by the United States Shipping Board subject to 
the policy and as to terms and prices established by the United 
States Shipping Board. 

(3) The care and sale of all surplus materials. 
(4) The operation and sale of housing projects, real estate, 

railroad and other similar property subject to confirmation by 
the United States Shipping Board before any final contract of 
sale is made. 

(5) Operation and sale of dry docks, any sale being subject 
to such terms and prices as may be established by the United 
States Shipping Board. 

(6) All accounting of the United States Shipping Board and 
Emergency Fleet Corporation. 

(7) Insurance and matters pertaining to the same. 
(8) Operation of all German or War or Navy Department 

pier facilities as, and if, turned over to the Board, with the 
exception that no lease of said piers shall be executed prior to 
confirmation by the United States Shipping Board, and 

(9) Leasing and rental of offices, warehouses, docks and 
storage facilities. 

Bare Boat CHARTER PLAN 

The promulgation of a bare boat charter plan will not be 
made for several weeks, and the existing managing agency 
contract will be continued probably for several months, ac- 
cording to officials of the board. The board had recently an- 
nounced that it hoped to adopt the bare boat charter plan 
within 30 days, but it is now said it will require at least 
several months to work out a new plan. The agency contract 
is being modified from time to time. A temporary form of 
bare boat charter has been worked out covering two boats 
assigned to the Admiral line for Pacific Coast service on the 
basis of a rate of 50 cents per ton month. These two boats 
are of 9,600 deadweight tons each. The allocation was ap- 
proved by the board on September 22 as the result of nego- 
tiations with A. F. Haines, vice-president of the Pacific 
Steamship Company. ‘The charterer will pay all voyage re- 
pairs and voyage expenses and the board will carry general 
insurance and marine insurance. Mr. Haines said the two 
vessels would be used for-carrying grain from the Pacific 
Coast to Europe via the Panama Canal and that the cargoes 
would be the first of grain in bulk from the Pacific Coast. 
If the Admiral line is successful in its venture, it will estab- 
lish the fact that the government vessels can be operated suc- 
cessfully on such a basis. Later two additional boats were 
chartered by the Hall-Shaw Steamship Company on the same 
basis. 

To Ficut Ecyprran Corron TRAFFIC 

The Emergency Fleet Corporation, it is understood, in- 
tends to make a vigorous fight, to the extent of cutting rates, 
if necessary, for participation by American steamships in the 
movement of Egyptian long staple cotton and other products 
to American ports. ‘This decision follows the failure of ne- 
gotiations which have been conducted with representatives 
of the British lines in England, as explained in the following 
statement recently given out at Washington by Vice-Presi- 
dent W. J. Love: 

“As a result of direct negotiations with the Liners’ principals 
in England, the former offered to relinquish to American bottoms 
50 percent of the direct sailings between Alexandria and the 
United States; stating that it was not possible for the Liners to 
make any arrangements with regard to the indirect traffic, that 
is, cotton moving to the states with transshipment at an English 
port, claiming that this was a matter of negotiation between 
American transatlantic steamers and the Atlantic Westbound 
Conference, the agreement to run for a period of five years. 

“Our reasons for declining this offer were that: 

“The offer contemplated giving us 50 percent of the sailings 
but did not guarantee to us 50 percent of the cotton, and, seeing 
that contracts were in existence between the British Conference 
and the cotton shippers for the season 1921-22, and further seeing 

that there was an insurance disability against American steamers, 
we were not at all satisfied that 50 percent of the sailings would 
in any way mean to us 50 percent of the tonnage; we being 
further advised that the principal owner of one of the British 
lines was a very large stockholder or connected through sub- 
sidiary companies with the cotton presses and gins in Alexandria; 
also that much of the banking necessary in connection with the 
movement of this valuable crop was in the hands of financial 
institutions affiliated with British institutions of a similar char- 
acter. 

“With respect to the indirect movement, the bulk of this busi- 
ness moves on a through rate, and seeing that a number of lines 
carrying this cotton from Alexandria to the United Kingdom 
also control lines from the United Kingdom to the United States, 
we felt it was hardly possible for American boats trading out of 
Liverpool to get anywhere near a fair proportion of this traffic. 

“The five-year proposal likewise was distasteful to us for the 
reason that it entailed an absolute commitment on the part of 
the Shipping Board of a character that we felt indisposed to 
enter into, seeing that heretofore the negotiations for the move- 
ment of the Egyptian cotton crop as between the British Con- 
ference and the shippers were of a yearly character, simply cov- 
ering a crop-year movement. 

“The existing contracts entered into for the current movement 
as between the British Conference and the association of shippers 
specifically provides that no cotton shall move either direct or 
indirect to the United States in other than British bottoms. 
“To have accepted the agreement, therefore, without a written 

modification of same would have placed us in a very doubtful 
position. This contract also provides that no Egyptian cotton 
shipper could sell his goods except on a C. I. F. basis. This 
means that the cotton is sold, laid down in a United States port, 
and the routing of same controlled by the shipper, who is dom- 
inated by the British Conference in Alexandria. No American 
consumer of Egyptian cotton, therefore, has the slightest control 
over the ocean carriage of same, it being reserved, as previously 
stated, by the shipper under the terms of his contract with the 
British Conference in Alexandria. 

“Another point in this controversy is that according to long 
custom bids are put in every year by the British Conference in 
the Spring to the Alexandria General Produce Association for 
the movement of the crop year beginning the following Sep- 
tember. The bids that were put in by the Shipping Board were 
materially lower than those put in by the British Conference, and 
yet for reasons still unexplained to us, our bids were thrown out 
and new bids called for from the British Liners without our 
knowledge, and when these second figures were submitted by 
the British Liners they were found to be the same as those 
originally submitted by us. 

“In this connection, it has come to us confidentially that an 
agreement existed within the Alexandria General Produce As- 
sociation that the business would be given to the British pro- 
vided the bids of all companies were the same.” 

CABINET Discuss—ES MERCHANT MARINE 

The President and his cabinet devoted the entire cabinet 
meeting on October 7, which lasted for two hours, to a dis- 
cussion of merchant marine affairs and it is proposed to de- 
vote another session to the same subject. No announcement 
was made of any conclusions reached but it is known that 
Chairman Lasker has recently submitted to the President at 
his request an exhaustive report from the Board on the Jones 
merchant marine act, with particular reference to sections 
28 and 34, and it is presumed that this report was the sub- 
ject of the meeting. 

Broadening the Use of Welding in 
Shipbuilding 

(Concluded from page 854) 

welding used in the construction and repair of locomotives, 
in the repair of marine boilers and in the construction of the 
all-welded vessels already built has shown that this method 
of fastening is reliable, the use of welding in ship construc- 
tion will not reach its proper development until the designs 
of ships are modified to suit its characteristics. Whether the 
future designs for the all-welded ship are along the lines 
indicated above or not is immaterial, but the advantages that 
welding possesses are sure to increase its use in the marine 
field and the thing most needed to hasten this development 
is an approved and efficient method of welded rather than 
riveted ship design. 



Questions and Answers for Marine Engineers 
Inquiries of General Interest Regarding Marine Engineer- 
ing and Shipbuilding Will Be Answered in This Department 

Conducted by James L. Bates 

This department is maintained for the service of practical 
marine engineers, draftsmen and shipbuilders. All inquiries 
should bear the name and address of the writer. Anonymous 
communications will not be considered. The identity of the 
writer, however, will not be disclosed unless the editor is 
given permission to do so. 

Are Deck Fittings Weakened by Galvanizing? 
Q. (1133).—(1) I would like to know if ordinary deck fittings are lia- 

ble to be weakened by galvanizing? Can you quote actual tests showing 
that they either are or are not weakened, or can you refer me to published 
tests? If they are, or may be, weakened by galvanizing, can you explain 
the reason? 

(2) What was meant by the term ‘‘screw bolts’ 
wooden ship drawings and specifications? 

Rha net are “jumped knees,’ a term in Lloyd’s Rules for Wooden 
ips? 

(4) What are ‘‘furrens,’”’ same source as above? 

used in some old 

A. (1133).—(1) Comparative tests carried out upon 34- 
inch diameter bar iron intended for use in the manufacture 
of chain showed that galvanizing does not injure nor change 
in any way the physical properties of bars of this kind. In 
the United States destroyer practice deck fittings are frequent- 
ly galvanized. ‘This practice has successfully stood the test 
of hard service. ‘The only case in which galvanizing has 
been considered to exert a weakening effect, so far as the 
writer’s knowledge is concerned, is that of a welded mem- 
ber, such as a chain link. Actual test-has indicated that gal- 
vanized chain is noticeably weaker than the same chain un; 
galvanized. This is believed to be due to the weakening 
action of the acid bath which eats out the slag along the 
weld line, thus reducing the area of cross section at this 
point. 

(2) A screw bolt, according to Hammersley’s ‘Naval 
Encyclopedia,” is one which terminates in a screw. It is 
principally used for temporary fastening during construction. 

(3) A jump knee is a knee, one of whose arms is ter- 
minated abruptly or cut square off short of the proper length 
because of interference by another member of the ship’s 
structure. Such a shortening results in inadequate connec- 
tion between the knee arm and the ship structure. 

(4) The writer is unfamiliar with the term, “furren.” 
It is suggested that this matter be taken up with Lloyd’s 
Register of Shipping. 

Problems for a Marine Engineer 
Q. (1139).—(1) What taper must I give an expanding nozzle for the 

maximum velocity of steam? (In a certain soot blower there are many 
small nozzles and I am anxious to learn what taper to give them.) 

(2) If I had no steam indicator and wanted to set the valves of the main 
engine (piston or slide) how would I figure the Jead, knowing the length 
of steam ports and diameter of cylinder. How would the speed of the 
engine affect the lead? 

. (3) In figuring cubic feet of pipe in cold storage work, do I figure 
the area inside or outside of the pipe? How many feet (cubic) of pipe 
are required for a cubic foot of refrigerator space on shipboard, where meat 
is carried at a temperature of about 20 degees Fahenheit? 

(4) Which side of a boiler tube da I measure for heating surface? 
(5) What is the United States Steamboat Inspection Service rule for 

measuring the inside diameter of a corrugated furnace? 

A. (1139).—(1) The most efficient angle between the di- 
vergent sides of an expanding nozzle in general is between 
12 and 15 degrees, though it might be possible to go as high 
as 20 degrees. To exceed this angle would decrease its effi- 
ciency by too rapid expansion, setting up serious eddy 
currents. 

(2) The writer knows no way of figuring the lead of an 
engine valve where only the length of the steam ports and 
cylinder diameters are given. The lead is a function of the 
valve travel and not of the cylinder diameter. 

The lead is affected by the piston speed in the following 
manner: 

The larger the cylinder the greater the weight of the mov- 
ing parts, thus requiring more lead to overcome this inertia. 
The lead helps to cushion the piston at the ends of the stroke. 
In small high speed engines the overcoming of the inertia 
forces is not so important as the necessity of passing as large 
an amount of steam into the cylinder up to the point of cut- 
off as possible in the limited time during which the valve is: 
open to admission. This time is increased by admitting steam: 
slightly before the piston reaches the end of its stroke. 

(3) The outside diameter of cold storage pipe is used as. 
a basis for calculations. ‘To insure a temperature of 20 de- 
grees F. about 0.4 square foot of brine pipe should be allowed 
per each two cubic feet of refrigerating space for rooms of 
1,000 cubic feet or less. 

(4) The dimensions of the heating surface of a boiler 
tube are measured on the outside surface for both water and 
firetube boilers. 

(5) In the United States Steamboat Inspection Service 
the practice is to take the least inside diameter of corruga- 
tion as that of the furnace. 

Power for Towing Barges 
Q. (1135).—I am planning to build several barges for use in shallow 

channels, averaging from 8 to 15 feet in depth. They are to be of 600 tons 
capacity each and about 150 feet in overall length. The beam is to be 40 
feet. What power will be required to tow a single barge at a speed of six 
miles/in still water and with what shape of ends may the best results be ex- 
pected? 

A. (1135).—The question as stated can only be answered 
in general terms because the specific requirements of the 
service contemplated have not been enumerated in sufficient 
detail to make possible a definite answer. The following 
information partially answers your query and should prove 
of assistance upon further investigation of your problem. 

Seven or eight years ago exhaustive tests on towboats were 
carried out in the model basin at Ann Arbor, Mich., under 
the direction of Professor Herbert C. Sadler. The results 
of these tests covered the effect upon resistance of varying 
channel depths and different forms of hull. Of the forms 
tested three types gave generally the best results. All three 
types had 50 percent parallel middle body and rectangular 
cross sections in the way of same. 

Type 1 in deck plan was faired in at the ends to a width 
of about half that amidships. In profile it was scow-ended, 
the cut-up at each end being straight and taking place 
through about one-eighth the overall length. 

Type 2 was rectangular in deck plan. In profile its ends 
were formed by a radius equal approximately to the load 
draft and tangent to the bottom and to the forward and after 
perpendiculars. 

Type 3 was given shipshape ends, the water plane coeffi- 
cient varying from about 0.87 at the deep load line to 0.77 
or 0.78 at the bottom plane. 

The following conclusions are stated in the report, cover- 
ing the above tests. Type 3 has the advantage of less re- 

857 



858 MARINE ENGINEERING Novemeser, 192) 

AND SHIPPING AGE 

sistance than either type 1 or type 2 in the majority of dis- 
placements, groupings and depths of water and is, therefore, 
the most economical type for general service in which all 
these conditions may be encountered. On the other hand, 
it is more expensive to build and repair and under certain 
conditions of service the other types offer less resistance to 
towing and are also more convenient to operate. If the 
barges are to be used through long distance commercial 
traffic, the saving in resistance incident to the use of type 3 
will probably more than offset its higher first cost and sub- 
sequent higher cost of repairs. If, on the other hand, the 
traffic involves short distances and frequent breaking of tows 
and shifting of barges, the greater ease and convenience in 
making up and breaking the tows and the greater simplicity 
of form with resultant economy of construction and repair of 
Nos. 1 and 2 may be sufficient reasons for disregarding the 
differences in resistance to towing and under such conditions 
Nos. 1 and 2 might be preferable to No. 3. 

For the case suggested it is assumed that the weight of the 
barge for any of the types without cargo may be taken as 190 
tons and the displacement, loaded, 790 tons. ‘Then the draft 
in the case of type 2 is about 4 feet 10 inches in fresh water. 
Types 1 and 3 would have drafts somewhat greater in each 
case than type 2. 

At a speed of six miles per hour in a channel of 12 foot 
depth, the resistance in pounds per ton of displacement is 
7.2 for type 2 and 4.4 and 4.1 for types 1 and 3, respec- 
tively. The corresponding effective horsepowers are 91, 56 
and 52. 

The question as stated covers only the horsepower required 
to tow a single barge and the powers above quoted have been 
derived upon this basis. In case it were desired to tow 
groups of several barges, the relative horsepowers required 
for barges of the three different types might differ consider- 
ably from the figures above given. 

NEW BOOKS 

THE POWERING OF SHIps. By J. Bertram Thomas, M. 
B: E., A. M. Inst. C. E. Size, 6 by 934 inches. Pages, 320. 
Diagrams, 182. Tables, 90. London, 1921: Scott, Green- 

wood & Son. New York, 1921: D. Van Nostrand Com- 

pany. 
In the discussion of papers containing experimental data 

on the resistance of ships, read before the Institution of 
Naval Architects in 1919, attention was called to the diffi- 
culty of finding in the mass of available information any 
particular “item required and to the desirability of having 
something done towards collating and condensing all this in- 
formation into a simpler and more accessible form. As a 
result of this incident, the author set about to meet this need 
by compiling such data in the form of a book in which the 
experimental results are converted into the constant system 
of notation in general use by naval architects in Great 
Britain. Following a brief introductory chapter, the theory 
of ship resistance is presented in barest outline, followed by 
an explanation of Froude’s constant system of notation and 
its practical application. The rest of the book comprises the 
data, conveniently arranged for rapid reference and applica- 
tion, compiled from the results of experiments which have 
taken place principally in the United States and England 
during the last twenty years covering the effect upon ship 
resistance of various modifications or variations in the hull. 

CorrectTion.—In the answer to Q. (1132), published on 
pages 709 and 710 of the September issue, in view of the 
assumptions made as to the resolution of the force F, the 
observation made in the last paragraph on page 709 is in 
error. This paragraph should be omitted in its entirety. 

LETTERS TO THE EDITOR 

The First Triple Expansion Engine Built 

in the United States Still in Service 

I wish to comment on the first of the one hundred ques- 
tions which are answered in the October issue, ‘““Who built 
the first triple expansion engine in this country?” 

It may interest you to know that this engine, built by The 
Bath Iron Works, is in the steamer Winter Harbor, which 

runs from Boothbay Harbor to Wiscassit, Me. The boat 
makes two round trips every day in the year, Sundays 
excepted. 

Brooklyn, N. Y. A SUBSCRIBER. 

The Webb Institute of Naval 

Architecture 
Just a little information on Question 44 by “Old Scotch” 

in the October issue. The institution is no longer known by 
that name to Webb graduates and undergraduates, as ““Webb 
Academy” was changed to Webb Institute of Naval Archi- 
tecture in July, 1920. We wish the shipbuilding world to 
know it as such, for the Institute has a much larger curricu- 
lum and gives its students the best shipbuilding education in 
the country. A junior there would make a very creditable 
showing on “Old Scotch’s” examination. 

Brooklyn, N. Y. EpwiIn T. Day. 

Should Direct or Alternating Current Be 

Used for the Lighting Set? 

I have discussed the answer to question 65, “Why should ' 
not alternating current be used for the lighting set?” as given 
on page 756 of the October issue of MARINE ENGINEERING 
AND SHIPPING AGE, with an electrical engineer who does not 
concur in the statement of “Old Scotch.” Further discussion 
of this proposition in the pages of your magazine would 
therefore be appreciated. C. Hisparp. 

Bridgeport, Conn. 

Some of the advantages of the use of direct current on 
beard ship for lighting purposes over alternating current are 
as follows: 

One of the most important reasons why alternating cur- 
rent should not be used is the fact that even 110 volts alter- 
nat ng current has been known to be fatal to human life. 
Induction makes it almost impossible to keep alternating 
current from becoming grounded, if used for lighting, thus 
making it more expensive in the cost of installation for the 
wirng systems. 

Direct current must be used in any event for all communi- 
cation systems such as telephone, bells, signals, enuneiators, 
etc. Storage batteries for wireless must be charged by direct 
current. Searchlights operated on direct current are more 
efficient and steady than when using alternating current. 
Electric telemotors must use direct current. 

The flexibility and control of direct current motors cannot 
be equaled by alternating current motors. Alternating cur- 
rent generators and motors are larger than direct current 
generator motors of the same voltage. Direct current gen- 
erators must be used in connection with alternating current 
for the field excitation of the alternating current generator. 

The almost universal use of direct current for lighting pur- 
poses on board ship is most conclusive evidence of its vast 
superiority to alternating current. “OLD SCOTCH.” 
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PERSONAL MENTION 

LEopotp Dor, of Paris and Marseilles, has been appointed 
general counsel for the United States Shipping Board in 
France. Mr. Dor is one of the leading Admiralty counsels 

of France and will immediately start proceedings in demur- 

rage cases, insurance cases and the like in the Fleet Cor- 

poration’s interest. 

Harry Krapari has been elected vice-president of the 
Emergency Fleet Corporation in charge of financial matters, 
having jurisdiction over the treasurer’s, collector’s and 

auditor’s offices. Mr. Kim- 
ball graduated from the 
United States Naval 
Academy at Annapolis in 
1896 and became con- 
nected with the Boston 
Edison Company. In 1902 
he became president of 
the American Zinc Lead 
& Smelting Company and 
in 1916 he was elected 
president of the Aetna Ex- 
plosives Company. Later 
in the same year he be- 
came president of the 
Remington Aims Union 
Metallic Cartridge Com- 
pany and after leaving 
this position was placed 
in charge of the winding 

up of the affairs of Gaston, Williams & Wigmore. Recently 
he has been engaged by the Chase National Bank and other 
New York banks on special reorganization work in connec- 
tion with the affairs of various companies. Mr. Kimball is 
also a trustee of the Emergency Fleet Corporation. 

Harry Kimball 

Rear-ADMIRAL JOHN KEELER Rosison, U. S. N., has 
been appointed by Secretary of the Navy Denby to succeed 
Rear-Admiral R. S. Griffin as engineer-in-chief of the United 

States Navy. Admiral 
Robison was born in Ann 
Arbor, Mich., November 
30, 1870. He graduated 

from the United States 
Naval Academy at An- 
napolis in 1887, later con- 
tinuing his studies in 
Paris at the Ecole du 
Génie Maritime from 
which he graduated in 
1894. He attained the 
rank of assistant engineer 
in 1897 and in 1899 was 
transferred to the line 
where he passed through 
the successive grades to 
his -captaincy in 1916. 
Probably the Admiral’s 
best known work is that of 

organizing the post-graduate engineering course at Annapolis 
in 1910. At various times before and during the war he was 
in charge of the development of torpedoes and conducted 
aeronautical experiments. After the troop movement started 
in 1917 he was in charge of convoys until September, 1918, 
when he was made chief of staff at Cardiff, Wales. He was 
senior member of the allied commission for taking over Ger- 

Rear-Admiral J. K. Robison 

man merchant vessels after the armistice and also served as 
delegate to the peace conference at Brussels in March, 1919, 
as an aide on Admiral Sims’ staff in London and as a rep- 
resentative on various European food commissions. Admiral 
Robison has specialized in the study of boilers and for a num- 
ber of years has had much to do in shaping the Navy’s policy 
with regard to boilers. He is also the author of the Navy’s 
first boiler manual. 

JosrepH E. SHEEDY has been appointed European man- 
ager for the United States Shipping Board to reorganize the 
foreign branches. It will be Mr. Sheedy’s duty to systematize 

the work of the depart- 
ment abroad and eliminate 
unnecessary duplication, 
thus effecting a reduction 
in the personnel. He re- 
ceived his early training 
as an officer in the Coast 
Guard (then the Revenue 
Cutter Service) and was 
general superintendent for 
some time of the Inter- 
Island Steam Navigation 
Company, Honolulu. In 
1916 he became general 
manager of the Seattle 
North Pacific Shipbuild- 
ing Company. From the 
Seattle yard of this com- 
pany he went with the 
Seattle Construction and 

Dry Dock Company as assistant to the president, later be- 
coming manager of the Downey Shipbuilding Corporation, 
Staten Island, New York. While on the Atlantic coast he 
served as a member of the United States government com- 
mittee on bulkheads and freeboard; a member of the technical 
committee of the American Bureau of Shipping; a member 
of the planning and control committee of the Atlantic Coast 
Shipbuilders’ Association and was also connected with the 
council of American Shipbuilders. 

Joseph E. Sheedy 

CHARLES R. Pace, according to an announcement of 
President J. B. Levison, has been appointed manager of the 
Atlantic marine department of the Fireman’s Fund and the 

Home Fire and Marine 
Insurance Companies to 
succeed F. H. and C. R. 
Osborn, who have re- 
signed as of December 31. 
Mr. Page entered the em- 
ploy of the Marine De- 
partment of the Fireman’s 
Fund in San Francisco 
twenty years ago follow- 
ing his graduation from 
Yale University and re- 
signed in October, 1917, 
when he was appointed a 
member of the Shipping 
Board by President: Wil- 
son. Upon the organiza- 
tion of the American Ma- 
rine Insurance Syndicates 
he became manager of 

Syndicate “A,” now merged into the United States Salvage 
Association, from which position he is retiring at the end 
of the year. Mr. Page states that under the new arrangement 
the service for American vessels will be carried out as for- 
merly and that connections abroad under the Salvage Asso- 
ciation will be extended. 

Charles R. Page 
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F. J. McKrssin, formerly with the United States Navi- 
gation Company, is now traffic manager of the Transport 
and Terminal Company, 11 Broadway, New York. 

Joun F. ANDREws, until recently manager of the traffic 
department of the division of operations of the Shipping 
Board at 45 Broadway, New York, has rejoined the staff of 
Norton, Lilly and Company. 

H. R. Procror, manager of the Egyptian offices of 
Messrs. Gray and Hunter, consulting engineers and naval 
architects, Alexandria, Egypt, has been appointed non-ex- 
clusive surveyor to the American Bureau of Shipping. 

Ropert C. LEE, who acted as general manager of the 
United States Lines until T. H. Rossbottom took up the 
duties of that position, has returned to the Moore & Mc- 
Cormack Company, Inc., where he will assist the receivers in 
straightening out the financial affairs of the old United States 
Mail Steamship Company, Inc. 

Ropert M. Warkins has been appointed operating man- 
ager of the Emergency Fleet Corporation’s vessels in the 
New York district. He was formerly marine superintendent 
but this department has been abolished by A. F. Mack, dis- 
trict manager for the Fleet Corporation, who is working out 
economy and efficiency plans in the personnel of the district. 
In six weeks by the elimination and consolidation of depart- 
ments a 25 percent reduction has been accomphshed and 
still further retrenchment will be made by the abolition of 
unnecessary detail. 

SIDNEY HENRY, commercial manager of the United States 
Shipping Board Emergency Fleet Corporation, has begun the 
organization of a division of the board which will dispose 
of surplus material and property other than ships, still in the 
hands of the Fleet Corporation. Mr. Henry was formerly 
vice-president of the Baltimore Dry Docks and Shipbuilding 
Company. The new division will be divided into four de- 
partments: materials and sales; transportation and housing; 
dry docks and marine railways and plants. F. H. Walsh of 
New Bedford, Mass., will have charge of the material and 
sales department and Mr. Henry has appointed Fred I. 
Tucker of Boston, Mass., manager of the plants division. 

Joun E. Batrry, who has been appointed assistant man- 
ager, department of maintenance and repairs, of the United 
States Shipping Board as direct assistant to Commander 
Gatewood, manager of the department, received his education 
at Annapolis, the University of Glasgow and the Technische 
Hochschule, Berlin. For seven years he had charge of naval 
construction at the Brooklyn Navy Yard and during the war 
was constructor at the Boston Navy Yard with the rank of 
captain. After the war he resigned to become assistant gen- 
eral manager of the Baltimore Dry Docks and Shipbuilding 
Company and continued with this company until the com- 
pletion of its contracts when he resigned to take up his present 
duties. 

Epwin A. SHEPHERD recently assumed his duties as comp- 
troller of the United States Shipping Board Emergency Fleet 
Corporation. Between the years 1891 and 1915 Mr. Shep- 
herd was stationed at various army ordnance establishments 
in charge of accounting, auditing, production costs, and the 
like, and from August, 1915, to June, 1917, he was with 
the Remington Arms Company at Bridgeport, Conn. At this 
time he was commissioned as an officer in the ordnance de- 
partment, U. S. A., and made comptroller of the small arms 
division. He finally attained the rank of lieutenant-colonel 
and became executive officer of the arsenals and administra- 
tion division of the ordnance office. After leaving the army 
he was with the Washington office of the Remington Arms 
Company and represented various other firms in Washington 
until his appointment as comptroller of the Emergency Fleet 
Corporation. 

T. L. CLEar was recently appointed treasurer of the United 
States Shipping Board Emergency Fleet Corporation and 
will assume active control of the office November 1. Mr. 
Clear was born in Washington and became best known 
through his connection with the Panama canal commission 
by putting the financial operation of the canal on a com- 
mercial basis. During the war he was commissioned a major 
in the inspector-general’s department of the Army and aided 
with the control of financial operations of the Expeditionary 
Force in Europe. He resigned from the Army on October 8, 
1921, to assume his new duties with the Shipping Board. 

OBITUARY 

Henry LysHorim, well-known shipbuilder and engineer, 
died on September 20, 1921, following several months of 
failing health. He was in his fifty-sixth year, having been 

born in Trondhjem, Nor- 
way, where he _ studied 
civil and mechanical en- 
gineering at the Technical 
Institute. He served his 
apprenticeship in practical 
shipbuilding at the Naval 
Station at Horten, Nor- 
way, which was under the 
direction of his father, 
vho was a naval construc- 
tor in the Norwegian 
Navy. In 1888 Mr. 
Lysholm came to America 
and engaged in bridge 
construction work. Later 
he went to the Harlan & 
Hollingsworth shipyard at 
Wilmington, Del., and 
came under the notice of 
Mr. Henry G. Morse. In 

1900, when Mr. Morse, as president, organized and started 
the New York Shipbuilding Company at Camden, N. J., he 
retained the services of Mr. Lysholm as technical assistant. 
Mr. Lysholm worked on the preliminary plans of the lay-out 
of the New York shipyard and proposed building ships on 
the templating system, similar to that employed in bridge 
building. Mr. Morse lent hearty encouragement to this 
scheme which succeeded from the start and Mr. Lysholm 
was made superintendent of the mold loft, structural draft- 
ing room, plate and angle shops, etc. The Lysholm templat- 
ing method of ship construction soon attracted world-wide 
attention, and has been almost universally adopted, especially 
in this country. In 1916, Mr. Lysholm was one of the found- 
ers of the Pennsylvania Shipbuilding Company at Gloucester, 
N. J., and became its general manager. He later became 
vice-president and general manager of the Pusey & Jones 
Shipbuilding Company when that firm took over both the 
Pennsylvania and New Jersey shipyards at Gloucester. The 
strain of work during the war period undoubtedly under- 
mined Mr. Lysholm’s health and it was largely on this 
account that he gave up active shipyard management in 
August, 1918. Afterwards he was retained as advisory engi- 
neer for the torpedo boat construction work at the New York 
Shipbuilding Corporation and up to the time of his death 
he maintained an office in Philadelphia as consulting naval 
architect. Numerous valuable inventions relating to ship- 
yard construction were made by him, the foremost being the 
Lysholm plate punching table, whereby the complete control 
not only of the punch but also of the movements of the plate 
itself by means of rollers and carriage were brought under 
the hands of one operator. 

Henry Lysholm 
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Materials and Supplies Valued At 
$35,000,000 to Be Sold Under New Plan 
Adopted By Emergency Fleet Corporation 

Joseph W. Powell, President, United 

States Shipping Board Emergency Fleet 
Corperation, has authorized the following 
announcement: 

The Emergency Fleet Corporation has 
completed its study of the surplus ma- 
terials and supplies which were left over 
from its war activities and has had a 

complete inventory and appraisal made 
of all of this material and has now au- 
thorized the removal of all restrictions 
placed on the sale of general materials 
and supplies. This does not include 
ships, plants, dry docks and housing and 
transportation projects, each of which 
is now being carefully analyzed with the 
view of adopting definite policies look- 
ing toward their disposal. 

The aim of the Corporation, in outlin- 
ing its policy, has been to remove all 
restrictions and limitations which have 
tended to make difficult the purchase of 
Government owned supplies by the gen- 
eral public, corporations, or others not 
thoroughly familiar with usual Govern- 
mental requirements. Each of the Dis- 
trict Directors of Sales will be author- 
ized to make cash sales of property in 
amounts not exceeding $5,000 and we in- 
tend to make it just as easy to purchase 
from one of the Fleet Corporation’s 
stores in quantities not exceeding this 
amount as it is from the usual corner 
grocery store. Where the materials run 

into values greater than $5,000, approval 
by the Manager of the Material Sales 
Division, located in Washington, will be 
necessary but the organization will be 
such as to permit immediate action on 
such purchases. 

In developing the policy of sales, the 
Fleet Corporation has made provision 
not only for sales to the public but for 
transfer to other Government Depart- 

ments along the lines laid down by Gen- 
eral Dawes, for in transfers of this char- 
acter the amount of the sale is returned 
to the Treasury, and, in addition, the 
Government is saved the difference be- 
tween the sale value and the price that 
the Purchasing Department would have 

to pay if it went into the open market to 
meet its needs. 
The following locations have been 

designated as the headquarters of the 
districts in which the country has been 
divided for the purpose of facilitating 
sales of the Corporation’s surplus prop- 
erty and these storehouses will be organ- 
ized to make cash sales and to facilitate 

the disposal of the more valuable 
supplies: 

District Headquarters Director of 
Sales 

Northeastern.. Wilscn Point Ware- J. T. Eason. 
house, South Ner- 
walk, Conn. 

Eastern 2:22. Hog Island, Pa.... G. S. Watt. 
Centrale 1819 West 39th St., W. J. Leonard. 

Chicago, Tl. 
Southern . U.S. Shipping Board H. R. Dilling- 

Whse., 3901 Car- ham. 
rolltcn Ave., New 
Orleans, La. 

Southern U.S. Shipping Board D. H. Meisen- 
District. Eo Alameda, bach. 

alt. 

Oregon ......U.S. Shipping Beard T. G. Baird. 
Whse., St. Johns, 
Portland, Ore. 

Northern U.S. Shipping Board R. D. Caney. 
Pacific. Whse., Tacoma, 

Wash. 

The cost of the material that will be 
sold under this authority was approxi- 
mately $125,000,000 and its present ap- 
praised value is approximately $35,- 
000,000, 

National Association of Practical 

Refrigerating Engineers 

The Twelfth annual convention of 
the National Association of Practical 

Refrigerating Engineers will be held at 
Hotel Lorraine, Philadelphia, Pa. on 

November 30 and December 1, 2 and 3, 
1921. 

Levant Arrow Completes Trials 
The Levant Arrow, built for the Stand- 

ard Transportation Company at the 
plant of the New York Shipbuilding 
Corporation, Camden, N. J., ran her 
trials on October 12, 1921. 

The overall dimensions of the ship are 

485 feet in length, beam 62 feet 6 inches, 
and depth 39 feet 6 inches. She is 
equipped with three single end Scotch 

main boilers and one 3,200 indicated 

horsepower engine, of four cylinder, 

quadruple expansion, four crank direct 
acting, surface condensing type. This 

engine is capable of propelling the vessel 

loaded to the specified draft, at a speed 
of 11 knots., She has a displacement of 
18,277 tons. 

© Kadel & Herbert News Service, N. Y. 

First Meeting of the Trustees and Council, Emergency Fleet 
Corporation 

This group is responsible for the carry- 

ing out of the policies laid down by the 
United States Shipping Board in its ef- 
forts to restore the American flag to a 
place of supremacy on the high seas. 

Photo shows L. to R., Sanford Freund, 

Special Counsel, William J. Love, V. P. 

in charge of Traffic, Nathan Smythe, 
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Special Counsel; Elmer Schlessinger, 

General Counsel; Joseph W. Powell, 
President, Emergency Fleet Corporation; 
A. J. Fray, V. P. in charge of operation; 
J. Barstow Smull, V. P. in charge of 
Charters; Harry S. Kimball, V. P. in 
charge of Finance; Edw. P. Farley, V. P. 
in charge of sales. 
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Notes of Interest to Steamship 
Operators 

The steamer Vandyck, of the Lamport 
& Holt Line, is expected to arrive at 

New York next month from Liverpool 

and will be employed in the service be- 
tween the United States and South 
America. The Vandyck is a twin screw 

steamer, 526 feet in length, of 21,000 tons 
displacement and the propelling machin- 
ery consists of two sets of double re- 

duction geared turbines capable of de- 
veloping a speed of 15 knots. The ship 
has been extensively equipped for the 
accommodation of passengers and the 
handling of cargo, the whole work hav- 

ing been carried out by Messrs. Work- 
man, Clark & Co., Ltd., Belfast. 

It is reported from Norfolk, Va., that 
the wooden steamer.Corone, recently pur- 

chased from the Shipping Board by 
Pendleton Brothers, of New York, has 
been brought down from Claremont for 

repairs at Newport News. It is stated 

that Pendleton Brothers will soon take 
over four more wooden steamers, the 

Potter Transportation Company five, the 

Union Sulphur Company one and the 
Clinchfield Navigation Company ten, not 
including the Awemsdaw and Diana, 

which are now being repaired at Newport 

News for the account of the latter con- 

cern. 
Should negotiations be consummated 

for the acquisition of the five passenger 

steamers of the United States Line, one 
of the greatest steamship consolidations 
will take place. It is reported that 
W. A. Harriman admits that the United 
American Lines are willing to negotiate 
with the North German Lloyd for the 
contract originally made with the United 
States Mail, notwithstanding the existing 

agreement between the organization and 

the Hamburg-American Line. It is 
thought that the cooperation of these 
three operators would make the estab- 
lishment of one of the strongest Ameri- 
can passenger lines in the United States, 
and would greatly upbuild the prestige 
of the American merchant marine. 

It is announced that more than 500,000 
barrels of Eastern apples will be shipped 
to English and continental markets this 
season. In addition 3,000,000 boxes of 

apples from the Northwestern states will 
be shipped overland to New York and 
other Atlantic ports for conveyance to 
Europe. The biggest apple shipments 
ever sent from the Pacific Coast will be 
transported on the Royal Mail liners 
from Vancouver, and Seattle, via the 
Panama Canal, as six of the company’s 
steamers will load at Seattle between 
October 15 and December 15 to handle 
a consignment of 300,000 boxes of apples 
from Washington, Oregon and Idaho. 

Bliss Dallett & Co., New York, have 

issued a new list of sailings of the Red 

“D” Line, a departure being scheduled 
each Saturday during the next three 
months. Commencing October 1, alter- 
nate steamers are to call at Mayaguez, 
the first steamer being the Maracaibo. 
Other stopping ports will include Lagu- 
ayra, Curacao and ‘Maracaibo. The 

steamer will touch at Curacao and 

MARINE ENGINEERING 
AND SHIPPING AGE 

Mayaguez on her return trip. 
steamer Philadelphia, scheduled to sail 
October 8, will stop at San Juan, Cu- 

racao, Laguayra and Puerto Cabello, and 
upon her return, at Curacao and San 

Juan. The steamers Zulia and Caracas 
will also ply in this service. 

-California fresh fruit will be carried to 
European ports this month on giant 
freighters to be operated by the Isthmian 
Steamship Company, a subsidiary of the 
United States Steel Corporation, and the 

Federal Steam Navigation Company, a 
large British shipping concern. The ves- 
sels to be placed on this route are the 
Northumberland and Wiltshire, each of 
17,000 tons deadweight, and equipped 
with refrigerator space sufficient to carry 
9,000 tons of fresh fruit. The service 

for the Pacific Coast will include fruit 
shipment from Oregon and Washington. 
Both vessels are now in England where 
they will load a general cargo for the 
port of San Francisco, Cal., and sail 
sometime this month. Norton, Lilley & 

Company, San Francisco, Cal., are the 

agents for this service. 
Following the action of the North 

Atlantic liners at New York, the Gulf 

steamship lines conference has lowered 
rates on grain and grain products to 
European ports. It is expected that the 
Montreal conference will shortly adopt 
rates conforming generally with those 
established from the North Atlantic. The 
Gulf conference has established rates to 

the United Kingdom of 21c. per 100 
pounds on wheat, corn and rye; 25 cents 
on barley and buckwheat, and 28 cents 
on oats. French rates, 18, 22 and 26 cents 
on the same products respectively for 
September and October and 20, 24 and 
28 cents for November. and- December. 
Rates to Hamburg, Bremen, Antwerp 

and Rotterdam have been placed at 19%, 
24 and 29 cents for September and Octo- 

ber, and 21%, 26 and 31 cents for No- 

vember and December. 
The Matson Navigation Company an- 

nounces the inauguration of a new serv- 
ice from Los Angeles to Hawaiian ports. 

Trials of the Peabody burner system 
installed on the Shipping Board steam- 
ship Independence, are still being con- 
ducted, it was announced recently, con- 
trary to published reports that the tests 
had been successfully completed. The 
name of H. B. Taylor, Chief Turbine En- 
gineer of the Board, at 45 Broadway, 
New York, was erroneously connected 

with the report. 

Providence, R. I., Considered as 

Starting Point for Atlantic 

to Pacific Route 

It is reported from Providence, R. I., 
that the Ludwig Lines, which is estab- 
lishing a service of steamers from 
Atlantic to Pacific Coast ports, has been 
seriously considering Providence as a 
‘starting point for regular monthly sail- 

ings. It is understood that the lines are 
now carrying lumber from the Pacific 
Coast to Providence. 

The facilities at the Rhode Island port 
are considered especially good, the har- 
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The bor having a channel 30 feet deep at 
mean low water, 600 feet wide, and 27 

miles long to the Atlantic Ocean. State 
Pier No. 1, where several transatlantic 
liners now dock is 600 feet by 120 feet 
with a shed 400 feet by 110 feet with 
30 feet of water alongside. There are 
also 66 private wharves of various sizes. 

The port is equipped with extensive 
cold storage for export products, and 
according to the Providence Chamber of 
Commerce, which is actively interested 

in the city’s maritime affairs, Providence 

is the largest New England oil distribut- 
ing port and has many thousands of 
square feet of warehouse storage capacity 
and track storage for several thousand 
cars. 

State Pier at Field’s Point is 3,000 feet 
long, of granite construction, with double 
tracks its entire length. Several of the 

biggest oil companies, notably the Stand- 
ard Oil Company and the Mexican Pe- 
troleum Company, have established oil 
stations of considerable size at the port. 

Joint Committee Named to Frame 

Constructive Policies for 

American Shipping 

A joint committee, representing the three 
elements of shipowning, building and oper- 
ating in the merchant marine, has been ap- 
pointed to frame and recommend to Con- 
gress and the Shipping Board further con- 
structive policies in aid of American ship- 
ping. This joint committee is established 
as a result of a conference of owners, 
builders and operators at the office of the 
American Steamship Owners’ Association, 
11 Broadway, New York, on September 16, 
when concerted action by the three elements 
was decided on. 

For the American Steamship Owners’ As- 
sociation the members of the Joint Com- 
mittee are: 

H. H. Raymond, President, Clyde-Mal- 
lory Lines and President of the American 
Steamship Owners’ Association; Frank C. 
Munson, President, Munson Steamship Line; 
W. A. Harriman, Chairman of the Board, 
United American Lines., Inc.; J. R. Gordon, 
Traffic Manager, Union Sulphur Company; 
H. F. Alexander, President, Pacific Steam- 
ship Company, 

For the Council of American Shipbuild- 
ers, Inc.: Homer L. Ferguson, President, 

Newport News Shipbuilding & Dry Dock 
Company and President of the Council of 
American Shipbuilders, Inc.; Antonio C. 
Pessano, President, Great Lakes Engineer- 
ing Works; H. E, Lewis, Vice President, 
Bethlehem Shipbuilding Corporation; 
Henry C. Hunter, Secretary-Treasurer, 
Council of American Shipbuilders, Inc. 

For the United States Ship Operators’ 
Association: Charles H. Potter, President, 
Potter Transportation Company and Presi- 
dent of the United States Ship Operators’ 
Association; Clifford _D. Mallory, Presi- 
dent, C. D, Mallory & Company; W. D. 
Benson, Vice President, Frank Waterhouse 
& Company; Albert R. Lafonta, President, 
Trosdal, Plant & Lafonta; Matthew Hale, 
President, South Atlantic Maritime Cor- 
poration. : 
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Three Weeks Shipping Exhibit 
at London Proves Successful, 

Over 300 Companies Taking Part 
Great Confidence Shown in Future of British Shipping Industry— 

Lectures and Many Important New Appliances Feature 

- Sessions—Situation in Germany Discussed 

Despite the prevailing abnormal slump 

in all phases of the British shipping in- 
dustry, the International Shipping, En- 
gineering and Machinery Exhibition 
which was held at Olympia, London, 
September 7 to 28, was well patronized 
not only as regards attendance but in 
respect to the large number ‘of exhibitors. 
It was a venture requiring considerable 
courage to promulgate under the present 

business conditions and its success is a 
matter of congratulation to the organ- 
izers. Practically the entire space in the 
exhibition hall—the largest in Great 
Britain—was occupied by 332 exhibitors, 
most of whom were directly or indirectly 

interested in the construction and opera- 
tion of ships. Such a‘response under 
present conditions is noteworthy and 
gives an indication of the Britisher’s 
faith in the future. 
The exhibition was conducted under 

the direction of Sir Charles A. Parsons, 
honorary president; Lord Weir, Sir 
Archibald Denny, Sir Eustance H. Ten- 
nyson D’Eyncourt, Sir Alexander B. W. 
Kennedy, Sir Archibald Ross, Colonel 
R: Saxton White, as honorary vice-presi- 
dents, and the organizers were F. W. 
Bridges & Sons, Ltd. 
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The exhibition was opened on Septem- 

ber 7, in absence of the president, by 

Captain Charles H. Riall Sankey, presi- 

dent of the Institution of Mechanical 

Engineers, and Commander Sir Trevor 

Dawson, vice-chairman and managing 

director of Vickers, Ltd. In speaking 

on shipping and commerce Commander 

Sir Trevor Dawson called particular at- 

tention to the use of heavy oil engines 

for ship propulsion, saying that in six 

years the number of motor-ships afloat 
had increased from 290 to 1,447 and that 
the tonnage had increased more than a 
million. As regards‘the economy of this 
drive, he said that they were about the 
only ships that were being operated at 
the present time without a loss. He 
stated that the present success of British 
industry depended upon an increase in 
volume of production and a decrease in 
the cost. 

“Industry,” he says, “was thus put in 
an excellent economic. condition to com- 
pete successfully in the markets of the 
world.” The average wage paid in Ger- 
many he ascertained to be about four 
marks per man per hour for an 8-hour 

day, whereas in Great Britain the aver- 
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age wage paid was about seven times 
that amount under the prevailing ex- 

change rate. 
In speaking of the present commercial 

situation, he said that the greatest ques- 
tion to be settled was undoubtedly that 
of exchange. 

One noteworthy feature of the ex- 
hibition was that it introduced quite a 

number of newly-invented devices. There 
were several of the well established ship- 
building concerns which were not repre- 

sented, but for the most part the ex- 
hibition may be considered as one of 
exceeding interest. Among the more 
important appliances displayed might be 
mentioned air compressors, anti-corro- 

sion and rust proofings, anti-friction 
metals, boilers and their accessories, 
cabin fittings, ship chandlery, cold stor- 

age machinery, diving apparatus, various 
electrical machinery as applied to ship 
operation, a large number of marine en- 
gines, principally internal combustion 

engines, feed water heaters, hydraulic 
plant machinery, lifesaving appliances, 
electrical lighting sets, machine tools of 
various types applying more particularly 
to the shipping industry, various nautical 

instruments, meters and measuring de- 
vices, oil fuel burners and their appur- 
tenances, pumps and pumping plants, re- 
versing gears, wire ropes, searchlights, 

ship fittings, steering gears, superheat- 
ers, welding plants, both electrical and 
oxy-acetylene, electrical and steam 

winches and wireless apparatus. 

There were only seven shipbuilders 
represented at the exhibition, the greater 
number of the stands displaying ma- 
chinery and devices used in connection 
with the shipbuilding industry. 

General View of Marine Show, London, England 
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Seven Million Dollar Order 

For Six Submarines May Be Placed 
In American Shipyard by Argentina 

Biggest New Construction Contract in Months Awaited by United 
States Builders—Placing of Order Looked for in Near Future— 

Two Types of Boat Considered—May Employ 2,000 Workers 

A contract for six submarines of either 

single or double hull construction, in- 

volving in the former case an expendi- 

ture of approximately $5,400,000 and in 

the latter, about $7,200,000; and which if 

placed will probably provide employment 

for about 2,000 shipyard workers for 

214 years, is the latest prospect for new 

business attracting attention in eastern 

marine circles. The Argentine Govern- 
ment, represented by a Naval Commis- 
sion headed by Captain Fleiss, is under- 

stood to be in the market for these boats, 
and preliminary estimates of cost are be- 
ing submitted. The Argentine Govern- 

ment is reported as having recently 
floated a $50,000,000 bond issue, part of 
the proceeds of which may be used for 
the purchase of submarines. 
According to information received by 
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one of the designs submitted to the com- 
mission provides for a boat equipped 
with twin screws, driven by two Diesel 
engines of about 500 horsepower each, 
and two motors for submerged running. 

The preparation of these plans, it is 
stated, also provide for a double hull 

boat of about 210 feet in length, costing 
close to $1,200,000 and a single hull type 

about 185 feet long to be built at an esti- 

mated cost of approximately $900,000 
each. 

In addition to the two motors for sub- 
merged running and the surface propul- 

sion equipment, it was learned that other 
installations for these boats would in- 
clude powerful storage batteries (about 
35 plates each), electric drills, electric 
lathes, and wireless outfits. It is under- 

stood that the vessel will have four tor- 
pedo tubes forward and one aft, and 
mount one deck “wash gun” (about 3 
inch). 

Unofficial figures give the displace- 

ment as follows: Gross submerged tons, 
672; net submerged tons, 568; light tons, 
485; submerged depth, 200 feet. 

Information as to just when this con- 
tract will be placed was not available, 
although it is anticipated that a final 
decision will be arrived at in the near 

future. 

FLOATING SAFE EXHIBITION 

Proves Inventor’s Contention 

When Put Overboard at 

Providence 

Several hundred people witnessed the 
successful exhibition of a floating safe 
which was dropped overboard from State 
Pier No. 1, Providence, R. I., on the 

afternoon of Wednesday, October 12, 
with the inventor, Menotti Nanni, of 

Chicago, locked inside. The safe, which 

is cylindrical in shape, was fitted inside 
a huge iron tank, which in turn was 

lowered into the harbor from a defrick 
boat and gradually sank beneath the 
water. The crowd stood breathless as 
air bubbles came ‘to the surface. With 
a sudden rush the inner safe shot up- 

ward in the center of a small water 

spout and remained floating quietly on 
top of the water. It was then hoisted 
on board a derrick boat, the door un- 
locked and Mr. Nanni appeared perfectly 

safe and sound after his brief trip into 

the harbor. 

The demonstration was given by Mr. 
Nanni to prove the practicability of his 
invention, which is intended for use on 
ocean ships for the preservation of valu- 
ables at sea in case of disaster to the 
vessel. The safe has an overall length 
of 9 feet 8% inches with an inside lengtn 

of 8 feet, outside diameter 5 feet 5% 
inches, and inside diameter 4 feet 5 
inches. It has a displacement (empty) 
of 112 cubic feet with a capacity of 93.2 
cubic feet, and is equipped with eighty 

safety boxes in which valuables are kept. 
It is Mr. Nanni’s plan to install his 

floating safes in a large vertical cylindri- 

cal steel casing placed in a well amid- 
ships, the top of the well being flush 
with the upper deck of the ship and 
covered with a loose-fitting, easily re- 
moved cap. The safes are placed one on 
top of another, the first, second and 

third class passengers each having a safe 
for their valuables. The two lower safes 
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NEW YACHT CONSTRUCTION 

Contracts for Five Boats Costing 

a Half Million to Be Let 

Contracts for five yachts, having a 
total cost of over a quarter of a million 

dollars, are expected to be placed within 

the next two or three weeks; bids have 

been received on two yachts which will 

cost in excess of $140,000; a 42-foot run- 
about is under contract and a 101-foot 
steel houseboat is in course of construc- 
tion at the Kyle & Purdy shipyard, City 
Island, New York, the latter to cost 
about $115,000, according to official in- 
formation obtained by MaArinrE ENGINEER- 

ING AND SHIPPING AGE. The total of this 
work about to be contracted for and al- 
ready under construction is well in ex- 
cess of half a million dollars. The firm 
of Henry J. Gielow, Inc., 25 West 43rd 
Street, New York City, naval architects 
and marine engineers, has prepared plans 
and specifications and is in charge of the 
work. 

Contracts which are expected to be 
placed in the near future include a 94- 
foot wooden motor yacht equipped with 
a 300 horsepower gas engine; a 60-foot 
runabout also equipped with a 300 horse- 
power gas engine; a 90-foot full sail 
auxiliary schooner of wood construction 

equipped with a 60. horsepower gas en- 
gine; an 87-foot steel auxiliary ketch 
having a 150 horsepower engine to de- 
velop a speed of 9 knots, and a 75-foot 
full sail wood auxiliary having a 40 
horsepower gas engine. 

Bids have also been received for the con- 
struction of a 108-foot steel motor yacht 
equipped with a 250 horsepower gas en- 

gine, and a 37-foot, 40 horsepower cruiser. 
A 42-foot runabout is under construction 

in Chicago and the Kyle & Purdy ship- 
yard, City Island, New York, is con- 
structing a 101-foot steel houseboat which 
will be equipped with two 120 horse- 
power Diesel engines. 

Plans and _ specifications have been 
completed for those vessels for which 

contracts have not yet been placed. 

serve as a repository for registered mail 
and for the most precious part of the 
ship’s cargo. Access is gained to the 
safe through doors provided in both the 
outer and inner casings at the various 

decks. It is stated that if a ship equipped 
with such a system of floating safes 
should sink, the cover of the well would 
float off, the water would enter the steel 

casing and force the safes to rise to 

the surface, where they would float until 
picked up by passing craft. 
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Three Electric Drive Ferryboats 
To Be Built for City of New York at a 

Cost of Over a Million and a Quarter 
Department of Plant and Structures Completing Plans and Specift- 

cations for Most Modern Craft for Manhattan-Staten Island 

Service—New York Leads Eastern Cities With Installation 

of Electricity in Municizal Boats 

The Department of Plant and Struc- 
tures of the City of New York has prac- 
tically completed plans for three electrically 
driven ferryboats, which are to be built 
under contract and placed in service be- 

tween Manhattan and Staten Island. 
Grover A. Whalen, Commissioner, has 

made the following statement in regard 
to these boats: 

“The vehicular traffic between Staten 
Island and Manhattan, which has been 

increasing year after year, will make ex- 

ceptionally heavy demands on the trans- 
portation facilities of the city when the 
new piers on Staten Island are com- 

pleted and placed in service. To meet 
these demands I have deemed it neces- 

sary that additional boats be built. The 
requirements of this service are—first, 
maximum accomodations for trucks and 
cars; second, the highest practicable 

speed; and, third, maximum economy in 
operation. 

“The boats which are designed with 
four runways for vehicles on the main 

deck and accommodation for passengers 

on the upper deck will be about 250 feet 
long. Steel is to be used as far as pos- 
sible in the construction, including the 
main deck, the guards and the sides of 
the superstructure. Certain features 
that have been adopted on the new City 
ferryboat the President Roosevelt now 
nearing completion at the yard of 
the Staten Island Shipbuilding Com- 
pany, are being incorporated in our de- 
sign. These include side entrance doors 
to the upper house, cross seats in the 
upper cabin, outboard seats along the 
rails, mechanical davits, etc. 
“The most noteworthy departure from 

the accepted practice of a quarter of a 
century lies in the type of propelling 
machinery that has been adopted. In 
order to secure greater economy in oper- 
ation than is possible with reciprocating 

engines, it has been decided to install a 
steam turbine-driven generator supply- 
ing high tension alternating current to a 
motor at each end of the boat, the latter 
being direct connected to the propeller 

shaft. It will thus be feasible to run the 

two propellers at different speeds which, 
it is expected, will result in increased 
propulsive efficiency as compared with 

the present method of attaching both 
propellers to one through shaft and re- 
volving them at the same speed. 
‘We are going to utilize the advan- 

tages of high pressure steam, stper- 
heated to a high degree and applied to a 
comparatively small, fast running tur- 
bine. Reduction gears were considered 
for the driving shafts, but discarded as 

unsuited to ferryboat service. Electric 
reduction seems to serve the needs of 

this service admirably, as it is flexible, 
easily controlled and provides means of 
quick manettvering in restricted waters. 
As compared with a compound, recipro- 

cating engine, a steam turbine will con- 
sume only about half the steam and con- 

sequently half the fuel. 

“There will be no departure from pres- 
ent practice as far as the duties of the 

pilots are concerned, as all signals will 

be communicated to the engine room by 

the usual mechanical telegraphs. Con- 
trol of the boat will be in the hands of 

the engineer on watch who will start, 

stop, reverse, and change the speed of 
the propellers on signals from the pilot 
house. We consider that the navigating 
officers have sufficient responsibility in 
handling a boat loaded with thousands 
of passengers across such a body of 
water as New York Bay without adding 
to their duties by placing the control of 
the propulsion motors in the pilot house. 
This more properly comes under the care 
of the engineer on watch as he is in close 
touch with the machinery and knows just 
what is going on below decks at all 

times. The advocates of pilot house 
control have many convincing arguments, 
but we do not consider such control 

advisable for our service. 

“I wish to say that tthe question of 
steam-electric versus Diesel-electric 
drive has been carefully considered in 
the design of our new boats, as has also 
the question of coal vs. oil for fuel. 
Whereas, we all know that an oil en- 
gine is much more economical in the 
use of fuel than a steam turbine, its use 
on our ferryboats would introduce unde- 
sirable complications. The chances of a 
breakdown would be increased, which, 
for boats running on schedule, must be 
reduced to a minimum. 

“Regarding the kind of fuel to be burnt 
under the boilers, we are designing these 
boats for coal. There are many points to 
be considered in deciding between coal and 
oil, and we have given careful thought to 
the advantages and disadvantages of each. 

“The working out of the design has been 
entrusted to Mr. Chas. T. Perry, Electrical 
Engineer, and Mr, Martin G. Kindlund, 
Naval Architect, both members of the en- 
gineering staff of the Department of Plant 
and Structures. They are striving to pro- 
duce a ferryboat that will embody the most 
recent approved ideas as to construction 
and propulsion and one that will be a credit 
to our city.” 

It was estimated the three boats would 
cost over a million and a quarter dollars. 
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TO LAUNCH FERRY 

The President Roosevelt, Costing 

$736,400, Nearly Ready 

The new Municipal ferryboat President 
Roosevelt will be launched at noon on 
Saturday, November 5, at the yard of the 
Staten Island Shipbuilding Company at 
Mariner’s Harbor. The sponsor will be 
Mrs. Grover A. Whalen. The new ferry- 
boat will be put in service on the Staten 
Island Municipal Ferry on Thanksgiving 
Day, November 24th. 

This announcement was made to-day by 
Grover A. Whalen, Commissioner of Plant 
and Structures, who said: 

“This addition to the Municipal Ferry 
fleet, so urgently needed because of the in- 
crease of traffic, will be the finest ferryboat 
yet built. Its cost is $736,400. It will be a 
2,000-ton boat, of the same size and type 
as the large boats—250 feet long, 66 feet 
wide, 3,500 horse-power—but a number of 
improvements suggested by experience in 
the operation of the present fleet have been 
embodied in the new boat. 

“The President Roosevelt will have a 
capacity of 3,500 passengers and 26 
vehicles, with seats for 1,700 passengers. 
The saloon deck will be open between the 
stacks, with side doors to the promenade 
deck in addition to the end doors. 

“This is the first ferryboat built by the 
City of New York since 1914, when the 
Mayor Gaynor was built. Like the Rich- 
mond, it has been built in New York City, 
by citizens of this city, and all the work of 
preparing plans and _ specifications and 
supervising the construction has been done 
by employees of this Department. 
“Mayor Hylan, who was responsible for 

securing the funds for the construction of 
this boat, will preside at the launching of 
the President Roosevelt. 

“The President Roosevelt will be a wel- 
come addition to the Staten Island fleet, as 
it is absolutely needed to permit the De- 
partment to maintain the increased service 
provided in the new schedules. The num- 
ber of round trips has been increased from 
62 to 74 and during a short period, morn- 
ing and evening, the boats are run on a ten- 
minute headway, requiring the operation of 
all the boats, and this schedule will be liable 
to interruption until the new boat is in 
service.” 

Bethlehem Corporation Buys 

Baltimore Shipyard 
According to an announcement by Eugene 

C. Grace, president of the Bethlehem Steel 
Corporation, his company has purchased the 
48-acre plant of the Baltimore Dry Docks 
& Shipbuilding Company, thus giving the 
Bethlehem company additional facilities 

located on the main harbor of Baltimore 
and supplementing the plant at Sparrows 

Point, which means that the corporation 
will have a complete equipment of dry docks 
and marine railways to accomplish all kinds 

of ship repair work at the port of Balti- 
more. Financial details of the purchase 
were not disclosed, but it is rumored that 

the purchase price is about $3,500,000. The 
property consists of three large ship repair 
and shipbuilding plants. and will be con- 

tinued in operation on ship repair work, 
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Million Doiiar Contract for 
Reconditioning the St. Louis Is Under 

Way By Todd Shipyards Corporation 
Famous Steamship to Be An Oil Burner, Equipped With Every 

Modern Convenience for ’Round-the-World Tour With 
Exhibits of American Manufacturers 

Five hundred men ate at work recon- 

ditioning the steamship St, Louis in 
readiness for her world trade cruise, be- 
ginning in January, 1922, and ending the 
following December. On this cruise the 
St. Louis will carry the exhibits of 300 to 
350 American manufacturers to the four 

points of the compass. 
The contract for the reconditioning 

of the famous liner was awarded to the 

Todd Shipyards Corporation by the 
Anderson Overseas Corporation, owners 
of the St, Louis. The work is being per- 
formed at the Robins Dry Dock and 
Repair Company’s plant in Erie Basin 

and will provide employment for hun- 
dreds of shipworkers until after Christ- 
mas. The actual cost of the recondi- 
tioning has not been stated, but it is 

believed that it will run close to a million 

dollars. ‘The contract calls for the ship 

to be complete and ready for sea in the 
early part of January. 

According to the specifications, the 
St. Louis will be converted into an oil 
burner by the installation of Todd 
burners. and will be equipped with every 
modern device known for the comfort 
and safety of her passengers. The ar- 
rangement of the ship will differ to some 
extent from.what it was at the time when 
she was the crack ship of the American 
Line. Because of the climatic conditions 
to be met with during the eleven months 
cruise, a ventilation system which will 
sérve all the inner and lower rooms in 
hot countries, and a heating system which 

will make the same rooms and quarters 
comfortable in cold countries, has been 
fully arranged for. 
A fully equipped hospital, with isola- 

tion ward, operating room, etc., is also 
included in the plan. On account of one 
entire deck having been reserved for ex- 

hibition purposes, as well as portions of 

three other decks, great care had to be 
exercised so that the comfort and safety 
of the passengers would not be inter- 
fered with. One exhibition deck, how- 
ever, will have an uninterrupted space of 
about 550 feet long for exhibits. This 

does not include the automobile section, 
which will carry practically a New York 
automobile show around the world. 

At the offices of the Anderson Over- 
seas Corporation it was stated that strict 
instructions were given the Todd Ship- 

yards Corporation that the St. Louis, 
when finished, must be as modern as any 
ship afloat, as comfortable as the most 

comfortable, and as safe as it is possibie 
to make her—the pride of the American 
Nation, whose manufacturers’ products 
she will carry to the four quarters of the 

globe. 

The St, Louis was the first 100 percent 

all steel American steamer ever built, 

and at that time was the fastest, most 

modern and the finest ship afloat. She 

was christened by the former Mrs. 

Grover Cleveland at Philadelphia, the 

late President Cleveland and his Cabinet 

attending, 

American Crew Signs on at Low- 

est Wage Rate Since Prior 

to the War 

As a result of the large number of sea- 
men out of jobs at Norfolk, Va., vessels 
signing crews here are said to be able 
to get men at the lowest wage since prior 

to the war. As an instance, the American 
steamer Osage recently signed on a crew 
for a long voyage at wages less than 

those paid before the war. Little diffi- 

culty was encountered by the officers of 
the Osage in obtaining a full crew at the 
lowest scale recorded here for service on 

a steamer in five years. 
The Osage’s crew was signed on for a 

voyage to the west coast to load and 

thence to a Mexican port to discharge. 

She is operated by Moore and McCor- 
mack, of New York. 
Where the scale to which the men 

were asked to agree last summer allows 

the ship’s carpenter $85 per month, the 
man holding that position aboard the 
Osage signed on for $42.50. The boat- 

swain signed on for $40, where under the 

scale offered, he would have received 

$80; the four able seamen are getting 
$35, against $72.50; two ordinary~ sea- 
men receive $25, against $52.50; three 
oilers $40; against $80; six firemen $35, 
against $75; the first cook $90, against 
$105; the baker $75, against $90; three 
coal passers, $25, against $60; two mess- 
men $40, against $60. 

Tebo Yard Overhauling Yacht 

The firm of Tams, Lemoine & Crane, 
naval architects, 52 Pine Street, New 
York City, has in charge the work of 
overhauling the three-masted auxiliary 
schooner yacht Alcyone, the contract for 
which was awarded on October 19 to 
the Tebo Yacht & Basin Company, 
Brooklyn, N. Y., at a price of approxi- 
mately $75,000. The Alcyone is to have 
a new steel deck house, two Winton 

Diesel engines of 300 horsepower each, 
Westinghouse generator and motor, and 
will undergo a general overhauling. 
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WEST CHOPAKA LAUNCHED 

Ceremonies Followed by Discus- 

sion of New Los Angeles- 

Orient Line 

Marking the completion of four years 

of the keenest shipbuilding activity and 
the construction of around 320,000 tons 

of shipping, costing approximately $72,- 
000,000, the Los Angeles Shipbuilding & 
Dry Dock Company launched its thirty- 
fifth and last steel freighter on the 
United States Shipping Board contract, 
September 19, 1921. 

The freighter, christened West Chopaka 
by Mrs. Fred L. Baker, wife of the presi- 
dent of the company, was the last of 
that group of 11,000 ton flush deck 

freighters, in which are included West 

Lewark, West Faralon, West Greylock, 
West Prospect and West Chopaka. These 
vessels, of which the first three have been 
chartered by the Williams, Dimond & 
Company from the United States Ship- 
ping Board, are particularly notable for 
their ease and economy of operation; 
their exceptional cargo handling facili- 
ties, permitting as many as nine separate 
gangs of stevedores to work at one time; 
and their very satisfactory speed and 
fuel consumption. 

Following the launching, some three 
hundred guests of the officers of the 
shipbuilding company were taken on 

board the steamship Harvard for a cruise 
around Catalina Island. Among the 
guests were many of the most. repre- 
sentative men in business affairs of Los 
Angeles, including Meyer Lissner, of the 
Shipping Board; Joseph Tynan, of the 
Bethlehem Plant; Harry Chandler, E.. P. 
Clark, Reese Llewellyn, Honorable 
George E. Cryer, Mayor of Los. Angeles, 
with several of the members of the Los 

Angeles City Council, Harbor Commis- 
sion, etc., Sylvester Weaver and Frank 
Wiggins, of the Los Angeles Chamber 
of Commerce, with several of its mem- 
bers, Vice-Admiral W. R. Shoemaker, 
with several officers of the Pacific Fleet, 

and Colonel H. J. Hatch, in command 
of Fort MacArthur. During the cruise 
Fred L. Baker,’ president of the ship- 
building company, and also president of 
the. Los Angeles Steamship. Company, 
with Erle M. Leaf, vice-president of the 
shipbuilding company and also secretary 
of the Los Angeles Steamship Com- 
pany, held a meeting on.board the Har-_ 
vard, attended by several of the promi- . 
nent men present, to discuss with Meyer _ 
Lissner their plans for the formation 
of a Los Angeles-Orient steamship line, 
for freight and passenger service. It is 

understood that their plans are rapidly © 
taking shape and that the Los Angeles 
Steamship Company, who operate the 
Yale and Harvard, may be used as a 
nucleus for the creation of a powerful 
steamship company, embracing the high- 

est class of service to Oriental ports, 
taking advantage of the business con-~ 
nections developed by the Los Angeles 

Pacific Navigation Company, with which ~ 
Messrs. Baker and Leaf were also promi- 
nently identified. 



Marine Construction News of the Month 
Ship Contracts — New Ship Concerns and Shipyard 
Improvements—Terminal Projects—Government Contracts 

SHIPS AND SHIPBUILDING 

Lake Sabin Awarded, Hoboken, N, J.—At a 
price of $4,869, the Tietjen & Lang Dry Dock 

Company, was the successful bidder for repairing 

the Shipping Board steamer Lake Sabin, bids for 

which were opened at 45 Broadway, New York, 

on October 4. ~ 

To Install Oil Burners, New York.—The White 

Fuel Oil Engineering Company has been awarded 

the contract to supply oil burning systems for the 

steamships Fort St. George and Monterey at an 

approximate total cost of $16,250. 

The Cable Ship.—It is announced that all bids 

for the construction of the proposed cable ship for 

the Western Union Telegraph Company have been 

received from American and foreign yards. No 

definite information as to prices submitted or when 

a decision will be reached is available at present. 

Three Contracts Awarded, Shooters Island, New 
York,—At the opening of bids at 45 Broadway, 
New York, on September 28, for repairs to Ship- 

ping Board steamers, the Standard Shipbuilding 

Corporation was awarded the steamers Buckeye 

State for general overhauling at a price of $19,929; 

the Eclipse at $2,100, and the Great Falls, $409. 

Bids for Ferryboat.—It is announced that bids 

haye been submitted for the construction of two 

new standard type ferryboats for the Pennsylvania 

Railroad to be used on the run between Camden 

and Philadelphia. It is believed that some time 

will elapse before a definite decision is reached as 

to whether or not eonstruction will go forward in 

view of the agitation for a bridge between Camden 

and Philadelphia. 

Repair Contract Award, Shooters Island, N, Y. 
—The Standard Shipbuilding Corporation was 

awarded the contract for repairing the steamer 

Centennial State, bids for which were opened by 

the Shipping Board at 45 Broadway, New York, 

on October 4. The Standard Company’s bid was 

$9,520. Other bids were as follows: National 

Dry Dock, $10,714; Robins Dry Dock & Repair, 
$11,830; Morse Dry Dock & Repair, $15,190. 

Launchings, Etc., Chester, Pa.—The Merchant 

Shipbuilding, Corporation announces that two 11,000 

ton freighters, being built for the American-Ha- 

waiian Steamship Company will be launched about 

the. middle- of November. It is also stated that a 
list of -engineering specialties, to be constructed 

at the Chester yard will be announced at an early 

Gate, 

‘To Overhaul Vessel, San Francisco, Cal.—The 

former’ German four-masted bark Walkure, re- 

cently purchased by the Robert Dollar Company 

has been rechristened the William Dollar, and 

will! be: brought to the Union Plant of the Bethle- 

hem’ Shipbuilding Corporation, Ltd., for a thorough 

overhauling. The vessel is the largest sailing 

craft ofits kind and is capable of carrying 5,100 

deadweight tons, or 3,000,000 feet of lumber. 

To Repair Motorship, Oakland, Cal.—The motor- 
ship LaMerced, which was recently rammed by 

the Mexican steamer Korrigan III, has been sufli- 

ciently repaired by rescue tugs to enable her to 

bé towed to the Moore Shipbuilding Company’s 

plant at Oakland, where she will be repaired. 

The vessel had a hole several feet wide torn in 
her starboard side amidships and cut to the water- 

line. The LaMerced belongs to the Walter S. 

Scammel Company, and was from San~ Pedro in 

ballast, bound north for cargo. ! 

‘Fast Cruiser Launched, Philadelphia, Pa,—The 
light cruiser Richmond was launcued from the 
yard of William Cramp & Sons Ship & Engine 
Building Company, on September 28, for the 
United States Navy. The new Richmond takes 
the place in the navy of the old steam sloop 
Richmond which “retired in 1905. She is 555 feet 

in length and 55 feet breadth, with a displace- 

ment of 7,100 tons, and has a speed of 35 knots. 

She is equipped with twelve 6-inch guns, two anti- 
aircraft guns, smaller guns and two torpedo tubes. 

The vessel has accommodations for the carrying 

of airplanes. She is an oil burner. 

Steamer Damaged, Victoria, B, C,—Examination 
of the Arizonan, in the Esquimalt dry dock, dis- 

closed that the vessel had sustained serious dam- 

ages when she struck on Kellet Bluff. At least 

ten bottom plates will have to be renewed and a 

number of frames straightened. Damage is con- 

fined to the starboard side, well abaft of the 

engine room, and extends to the propellers, the 

blades of which have been twisted. Two large 

holes have been ripped through the steel plates at 

the starboard bilge, while three smaller holes are 

located further aft and near the keel. Two keel 

plates are damaged, and the after tanks were 

punctured, 

May Buy Seven Steamers, New York,—Over a 

million dollars will be spent by the City of New 

York for the establishment of three ferry lines, 

one at Hamilton Avenue, another at Atlantic Ave- 

nue and a third at Fulton Street. According to 

present plans, the purchase of seven steamboats 

and their subsequent reconditioning at an esti- 

mated total cost of from $300,000 to $500,000 is 

expected. 

Two steamers are used on the Atlantic Avenue 

line, two on the Hamilton Avenue line, two on 

the Fulton Street line, with one reserve boat. It 

is expected that negotiations will soon be under 

way for the purchase of these vessels by the city, 

and it is believed that if they are taken over, 

considerable reconditioning work will be done. 

New River Tug Planned, Paducah, Ky.—The 

Joyce Watkins Tie Company is reported as con- 

templating the construction of a sternwheel river 

towboat for use in southern traffic. The boat 

will be about 135 feet in length, propelled by a 

twin compound condensing engine and the boilers 

equipped to burn oil for fuel. 

Pump and Turbine Award, Brooklyn, N. Y.— 

The Clinton Dry Docks has been awarded the con- 

tract for the installation of pumps and _ turbines 

on the New York fireboats. James -Duane and 

Thomas Willet, bids for which were opened on 

October 38. The company’s figure was $45,890. 

Would Increase Passenger Accommodations.—The 

Pacific Steamship Company (Admiral Line), has 

asked the United States Shipping Board Emer- 

gency Fleet Corporation to make numerous changes 

in the passenger liners operated between Puget 

Sound and the: Orient so as~to increase the third 

class passenger accommodations to 450 persons. 

The vessels include the Wolverine State, the Creole 

State and Granite State, now running in the 

Manila-Bast India service. The Golden State, an- 

other of the vessels being run by the company 

has already been changed, having more accommo- 

dations and better ventilation. Increasing appli- 

cations. for reservations from Chinese laborers is 

responsible for the company’s request, and. the 

company hopes in this way to assist in. solving 

the problem of transporting these laborers between 

Manila and the Hawaiian Islands where a shortage 

of laborers is acute. 

Will Overhaul City Boat, New York.—Bids are 

expected to be invited within the next two weeks 

by the Department of Plant and Structures of the 

City of New York for repairing the steamer Patrol, 

formerly a Police Department boat. It is under- 
stood that the contract will include considerable 

hull work with the possibility of installing an oil 

burning system. The Patrol is 185 feet long and 

of .235 gross tons. 

To Build Motor Vessel for South, St, Louis, Mo. 

—The office of the Secretary of the Mississippi 

River Commission, 1811 International Life Build- 

ing, will receive sealed proposals until 11 A. M., 
November 15, 1921, for the construction of one 

survey .and inspection motor vessel. Further de- 
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information 

at that office. 

tails and 

plication 

may be obtained upon ap- 

Revising Red ‘‘D’’ Bids, New York,—Latest in- 

formation obtainable with regard to the proposed 

two new ships for the Red ‘“‘D’’ Line, bids for 

which were submitted some weeks ago, is to the 

effect that the lowest bidders for these vessels 

are revising their figures and will submit new 

propositions in the near future following which, 

it is hoped, a decision to proceed with construc- 

tion will be reached. It is believed that the 

vessels will cost close to $1,000,000 each. 

Robins Yard Awarded Huron Repairs, Brooklyn, 
N. Y.—The Robins Dry Dock & Repair Company 

was awarded the contract for repairing the United 

States Shipping Board steamer Huron, at a price 

of $21,990. Bids were opened at 45. Broadway, 

New York, on Wednesday, October 5. The work 

includes repairs to the boilers, engines, tank tops, 

There were nine 

to $33,660 by the 

Company. 

Pa.—The 10,000-ton 

hull and electric lighting system. 

bidders, the prices ranging up 

Staten Island Shipbuilding 

Tanker Launched, Chester, 

oil tanker Samuel Q. Brown, built for the Tide- 

water Oil Company, was launched: from the yard 

of the Merchant Shipbuilding Corporation on Satur- 

day, October 15. ‘The vessel is 424 feet in length, 

58 feet beam, 33 feet depth, and has a capacity 

of 70,000 barrels of oil in her eighteen Main cargo 

tanks. Propulsion is by single-screw and her 

speed is 101%, knots. The ship will.be. driven by 

a triple expansion reciprocating engine developing 

2,700 indicated horsepower. ‘The appointments of 

the ship are modern in every particular, having 

an up-to-date electric plant, refrigerating plant, 

sanitary and ventilating arrangements, etc. In 

addition to the eighteen cargo oil tanks, provision 

has been made for 60,000 cubic feet of package 

space. 

Owen Rentschler Company, New York City, has 
been awarded a contract for two 2,000 horsepower 

engines which are to be installed in the: stexmship 

San Jacinto, which is now undergoing a general 

overhauling at the yard of the Tietjen & Lang 
Company, Hoboken, N. J. The contract involves 

about a hundred thousand dollars. 

Large Repair Job, San. Francisco, 

learned that the steamship Lurline. is to be ex- 

tensively reconditioned and is now in. dry dock 
at San Francisco. It is estimated that the cost 

of overhauling this vessel will be about $225,000. 

The steamer Manulani will be placed. on the 

Puget Sound-Honolulu route to take the Lurline’s 

place. is 

Madawaska Bids, New York,—Bids for the ex- 

tensive reconditioning of the army _ transport 

Madawaska were opened at the..Army Base, 

3rooklyn, N. Y., on September 26; the: Baltimore 

Dry Docks & Shipbuilding Company, Baltimore, 

Md., submitting the lowest figures. The bids were 

Cal.—It is 

submitted. in two sections, bid ‘‘A’’. giving the 

figure for reconditioning work with - old _ boiler 

repairs, and ‘‘B’’ including new _ boilers. The 

company’s. bids were (A) $167,000, 97 days, and- 
(B) $197,000, 180 days. Samat 

Accommodation Repairs, New York.—Specifications 

are being prepared by the United States Shipping 

Board, 45 Broadway, New York, for the rearrange- 

ment of accommodations on the steamship George 

Washington to provide closed quarters in the present 

third class accommodations. The work to be done 

also includes the installation of 85 electric heaters 

in those rooms not equipped with steam heat. The 

electric heaters will be mounted in units one, two 

and three to a case of 500 watt—110 volts. The 

Board has appropriated $40,000 for this: work. 

Derrick Boat.—The United States Engineer Office, 

Nashville, Tenn., will receive proposals until 11 a. 

m., November 16, for one steel derrick boat, Fur- 

ther information may. be obtained on application. 
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CONSTRUCTION FOR NAVY 
Vessels under construction for United States Navy and 

their degree of completion as reported September 30,. 1921, 
by the Bureau of Construction and Repair, Washington, D. C., 
are as follows: 

Per Cent. of 
Completion 

Type Number and Name Contractor Oct. 1, 1921 
Total 

BATTLESHIPS (BB) 

45 Colorado ......New York S. B. Corpn. 80.7 
*47 Washington ....New York S. B. Corpn. 69.7 
48 West Virginia ..Newport News S. B. & D. D. Co. 62.5 
49 South Dakota ..New York Navy Yard 34.6 
50 Indiana ...... New York Navy Yard 82.5 
51 Montana ...... Mare Island Navy Yard 27.6 
52 North Carolina. .Norfolk Navy Yard 36.6 
bf} IOKES oococ0000 Newport News S. B. & D. D. Co. 29.5 
54 Massachusetts ..Beth. S. B. Corpn. (Fore River) 10.4 

BATTLE CRUISERS (CC) 

1 Lexington ..... Beth. S. B. Corpn. (Fore River) 25.5 
2 Constellation ...Newport News S. B. & D. D. Co. 14.5 
3 Saratoga ...... New York S. B. Corpn. 28.4 
4 Ranger ..Newport News S. B. & D. D. Co. 2.7 
5 Constitution .Philadelphia Navy Yard ililaal 
6 United States...Philadelphia Navy Yard 10.7 

SCOUT CRUISERS (LIGHT CRUISERS) (CL) 

4 Omaha ........Todd D. D. & Const. Corpn. 94.7 
5 Milwaukee .Todd D. D. & Const. Corpn. 92.5 
6 Cincinnati .....Todd D. D. & Const. Corpn. 87.4 
VeRaleighweryetieier- Beth. S. B. Corpn. (Fore River) 63.7 
SeDetroitiwe-1-1-ier- Beth. S. B. Corpn. (Fore River) 68.5 

79 Richmond ..... Wm. Cramp & Sons Co. 74. 
10 Concord ....... Wm. Cramp & Sons Co. 68. 
iil GUYANA o5o0000 Wm. Cramp & Sons Co. De 
12 Marblehead ....Wm. Cramp & Sons Co. 46. 
13 Memphis ...... Wm. Cramp & Sons Co. 40. 

*Battleship No. 47 Washington launched Sept. 1, 1921. 
+Seout (light) cruiser No. 9 Richmond launched Sept. 29, 
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AUXILIARIES 

Repair Ship No. 1, Medusa 
(NUL) co90000 .....Puget Sound Navy Yard 69.3 

Dest. Tender No. 3, Dob- 
pings (AD3)) Meeerereirtrs Philadelphia Navy Yard 66.3 

Dest. Tender No. 4, Whit- 
meysn (AD 4) Metenctersteletets Boston Navy Yard 34.9 

Sub. Tender No. 3, Hol- 
land (AS3) ........ Puget Sound Navy Yard 21.5 

Aircraft Tender, Wright 
(AZ1) ............Tietjen & Lang 92. 

PATROL VESSELS 

Gunboat No. 22, Tulsa 
(OXEPP)) — cocac000000 Charleston Navy Yard 70.8 

Authorized but not under construction or contract. 
(1) Transport No. 2. 

DESTROYERS 

838 Wasmuth .........Mare Island Navy Yard 99.5 
839 Trever ...........Mare Island Navy Yard 97.5 
340 Perry ...........- Mare Island Navy Yard 75.3 
341 Decatur! =o... Mare Island Navy Yard 70.2 

Destroyers authorized but not under construction or contract. 
(12) Nos. 348 to 359 inclusive. 

SUBMARINES 

115 §-10 ...... , .Portsmouth, N. H., Navy Yard 93.9 

Ts SEIGL cosooc0s Portsmouth, N. H., Navy Yard 91.8 

aly, REI} scoocooc Portsmouth, N. H., Navy Yard 91. 

TS GENE} coooo000 Portsmouth, N. H., Navy Yard 87.6 

11983 SEER ooocc00s Electric Boat Co. (Quincy) 97. 
1O¥) GAl®) oaoavace Electric Boat Co. (Quincy) 96.5 
10 BUD scoca000 Electric Boat Co. (Quincy) 98.5 
XS BEAL Seo50000 Electric Boat Co. (Quincey) 94.9 
OL EPPA oocc00000 Electric Boat Co. (Quincy) 95.8 
128 S-23 ....... - Electric Boat Co. (Quincy) 94, 
129 S-24 ...%. ...Electric Boat Co. (Quincy) 93. 
130 S-25 ........ Electric Boat Co. (Quincy) 93.5 
131 S-26 ..... ..-Electric Boat Co. (Quincy) 92.4 
1382 S-27 ......- -Electric Boat Co. (Quincy) 91. 
133) S-28) ei -Electric Boat Co. (Quincy) 91.6 
NEY EPH) ooocc00d Electric Boat Co. (Quincy) 90.5 
TES. EBL ooccc000 Electric Boat Co. (San Fran.) 97.5 
137 S-32 ....... -Electrie Boat Co. (San Fran.) 95.9 
138 S-33 .......- Electric Boat Co. (San Fran.) 99.2 
BY) KEBYS cocoons Electric Boat Co. (San Fran.) 95.3 
aK) 853 oooan000 Electric Boat Co. (San Fran.) 92.6 
gal GERYS Gooo0000 Electric Boat Co. (San Fran.) 89.7 
142 S-37 <....;..- Electric Boat Co. (San Fran.) 87.5 
143 S-38 Electric Boat Co. (San Fran.) 81.6 
144 §-39 Electric Boat Co. (San Fran.) 78.1 
145 S-40 .Electrie Boat Co. (San Fran.) 77. 
146 S-41 .... .Llectric Boat Co. (San Fran.) 78.7 
hE GED socos000 Electric Boat Co. (Quincy) 74.4 
aIbYS BEERS ooon0000 Electric Boat Co. (Quincy) 74.9 
155 S-44 Electric Boat Co. (Quiney) ise 
156 S-45 Electric Boat Co. (Quincy) 73.5 
157 S-46 Electric Boat Co. (Quincy) VPRAL 
158 S-47 Electric Boat Co. (Quincy) 71.4 
159 S-48 ..Lake T. B. Co. (Bridgeport) 97.5 
160 S-49 -Lake T. B. Co. (Bridgeport) 95.3 
161 S-50 Lake T. B. Co. (Bridgeport) 91.6 
162 S-51 Lake T. B. Co. (Bridgeport) 88.4 

FLEET SUBMARINES 

60 T-2 (SF 2)....Electric Boat Co. (Quincy) 99.3 
163 V-1 (SF 4) .Portsmouth, N. H., Navy Yard 4.7 
164 V-2 (SF 5)....Portsmouth, N. H., Navy Yard 4.7 
165 V-3 (SF 6)....Portsmouth, N. H., Navy Yard 4.7 

Note: Submarines authorized but not under construction or 
contract: 

Fleet submarines (6) Nos. 166 to 171. 
Neff submarine (1) No. 108. 

MARINE ENGINEERING 
AND SHIPPING AGE 

SHIPYARDS AND DRY DOCKS 

New Shipbuilding Company, Miami, Fla.—The 

Marine Service Company is reported as being a new 

shipbuilding company recently organized by Louis 

Marco, C. T. Roberts, and J. E. Sheldon, with u 

capital of $25,000. 

Power Plant, Jersey City, N, J.—Bids are being 

received by the Vulcan Iron Works, Hudson Street, 

for a new power plant to replace the structure re- 

cently destroyed by fire. The estimated cost is 

about $40,000. 

Floating Dry Dock, Vancouver, B, C.—Plans are 

under consideration for the construction of a 20,00U- 

ton dock, but all arrangements have not as yet 

been completed. Announcement regarding the build- 

ing of this dock is expected within a week or so. 

Purchase Plant, San Francisco, Cal.—It is an- 

nounced by George A. Armes, president of the 

General Engineering Company that his concern 

has purchased the holdings of the Triangle En- 

gineering Company, all of the equipment of which 

will be installed in the plant of the General En- 

gineering Company, which will engage in ship re- 

pairing and construction. 

PORT IMPROVEMENTS 

Wharf, Kahululi, T, H.—It is reported from 

Honolulu that a contract for the construction of a 

territorial wharf has been let on a bid of $580,000. 

Dredging Equipment, Philadelphia, Pa.—The De- 

partment of Wharves, Docks and Ferries, Bourse 

Building, plans the purchase of additional units for 

its dredging plant, to cost about $500,000. N. L. 

Stamm, Bourse Building, is engineer. 

Bonds for Port Improvements Sold, Tacoma, 

Wash.—The Port Commission has sold bonds in the 

amount of $900,000 to a Tacoma firm at a _ pre- 

mium of $10,350, the money to be used for the 

construction of a transit shed and other improve- 

ments. 

Pier Improvemnts, Etc., Montreal, Canada,—The 

chairman of the Administrative Committee is re- 

eeiving bids for repairing guard piers at $24,000; 

shore eribs, $24,000; inlet through entrance dam, 

$10,000; overflows, $10,000; and coping, $97,000. 

Wharf, New Orleans, La.—The Board of Port 

Commissioners is planning to repair the Celeste 

Street wharf, which is to have a steel superstruc- 

ture, invelving the expenditure of about $600,000. 
H. M, Gallagher, 1 Canal Street, is chief engineer. 

Piers, Holmesburg, Pa.—The City of Philadelphia, 

Pa., plans the completion of the piers and grounds 

at the Home for Indigent at Holmesburg, to cost 

about $50,000. W. F. Noller, Holmesburg, is en- 

gineer. 

Docks, Etc., Windsor, Ont,, Canada,—The Inter- 
national Ferry Company plans to build docks and 

offices at the ferry from private plans and desires 

prices on all materials required for their building 

and completion. It is estimated that this project 

will involve the expenditure of about $150,000. 

Ferry Houses, Etc., Palmyra, N. J.—G. F. Sale, 

Liberty Building, Philadelphia, Pa., has let a con- 

tract for the construction of a timber and concrete 

ferry landing or wharf 60 feet wide, 180 feet long, 

with appurtenant bridge, ete., at the foot of Cina- 

minson Avenue, for the Tacony Ferry Company, to 

the S. E. Browne Company, 90 West Street, New 

York. The work amounts to $38,491. 

Harbor Improvement, Corpus Christi, Tex.—The 

City of Corpus Christi and Nueces County Commis- 

sioners, Texas, plan the establishment of a naviga- 

tion district; the improvement of the deep water 

harbor and to equip the port with wharfage and 

terminal facilities. EF. A. Tompkins is county au- 

ditor, and C. J. Howard is city engineer. 

Pier Superstructure, Philadelphia, Pa.—The De- 

partment of Wharves, Docks and Ferries, Bourse 

Building, has let a contract for building the super- 

structure of Chestnut Street Pier 4 to the J. S. 

Rogers Company, Drexel Building, Philadelphia, at 

a cost of $298,700. 

To Improve Port Facilities, Hilo, T, H.—To take 

eare of an expected increase in shipping, $500,000 

will be spent immediately in the construction of 

additional wharf and berthing facilities at Hilo, 

according to a recent report. A marked increase 

in the production of canned pineapple and sugar on 

the Island of Hawaii is predicted. 

Terminal Improvements Urged, Tampa, Fla,—In 

a recent report to the City Commissioners the ur- 
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gent necessity for the early construction of Tam- 

pa’s municipal terminals was pointed out, and it is 

believed that a bond issue of about $1,000,000 will 

be made available by the city for improving the 

harbor. The Government officers report that the 

27-foot channel will soon be completed and that 

Tampa will have to provide facilities to care for 
the increased business resultant from the ability 

of deeper draft vessels to enter the port. 

$5,000,000 Development for Norfolk, Va.—The 

Norfolk Port Commission has just advised the City 

Council that the port development work being 

planned by the Commission will cost in the neigh- 

borhood of $5,000,000. Barton Myers, chairman of 

the Commission, has recommended that the Council 

consider the question of a bond issue for these im- 

provements for submission to the voters of this 

city at the November election. 

Pians have been drawn, under the direction of 

the Commission, for pier, warehouse and grain ele- 

vator facilities, which will cost upwards of 

$4,000,000, and a small boat terminal is also con- 

templated. The piers, warehouses and elevators 

will be constructed on property now owned by the 

City of Norfolk, fronting a half mile on Hampton 

Roads. 

Harbor Improvement Plans, Jacksonville, Fla.— 

It is learned that recommendations made by the 

rivers and harbors commission of the Chamber of 

Commerce, with reference to harbor improvements 

in Jacksonville, have been approved by City Com- 

missioner W. A. Evans, who suggested that the 

city commission hold a special session to consider 

the recommendations of the committee and also 

take early steps to engage the services of expert 

and experienced engineers to prepare the plans and 

specifications for, and superintend the construction 

of, the proposed developments which include the 

dredging to depth of channel and maintenance; coal 

and phosphate loading facilities and storage; new 

pier with shed permitting greater storage capacity, 

south of the present piers; ladder track on the 

north side of Pier No. 2; inland storage warehouse 

for ‘‘time cargo’’ east of Talleyrand Avenue (near 

the water); additional cotton warehouse space east 

of Talleyrand Avenue; additional electric trucks for 

handling cargo to ship side; concerted plan of pub- 

licity, and the employment of an experienced com- 

mercial agent who knows traffic and rates both rail 

and water. 

New Port Terminal, Jersey City, N, J,—Among 

the extensive port and terminal improvements now 

under way at Jersey City, the Lehigh Valley Rail- 

road’s program may be said to be one of the larg- 

est. This company is constructing a terminal 

which will serve the railroads and at the same 

time provide excellent deep water connections with 

three piers, each to be 7,500 feet long, carrying 

extensive trackage, warehouse and freight handling 

facilities in the Greenville section of Jersey City 

on New York Harbor. The first unit of the ter- 

minal for which a 35-foot channel is now being 

dredged out to deep water will be a 38,500-foot 
wharf near the foot of Chapel Avenue, Jersey City, 

providing facilities for the handling of general 

heavy freight and for unloading ore from boats into 

ears at the rate of one car per minute. Prelim- 

inary plans include storage and classification yards, 

engine terminal, a large grain elevator, and three 

piers, the entire terminal to cover about 635 acres 

and to provide a total dock length of about six 

miles. Almost the entire length of the south side 

of the first wharf unit will be filled in practically 

level with the Pennsylvania Railroad property to 

the south. All tracks will be carried on solid fill. 

The channel now being dredged extends along the 

north side of the wharf site 300 feet wide to the 

Government bulkhead line, from which it tapers to 

250 feet extending out to deep water from this 

line. When pier 2 is constructed the channel will 

be widened between the two piers to a maximum 

of 550 feet. The dredging of about 12,000,000 
eubie yards will be necessary for the carrying out 

of this project, while dredging for the present slip 

involves the removal of 3,000,000 yards. A large 

portion of the hydraulic fill from dredging will be 

required in building up to the necessary elevations 

for gravity yard rises, some of which will be about 

35 feet above mean low water. Gantry cranes and 

other conveying machinery will be installed on the 

piers. The warehouses will be of concrete and 

steel. 

New Steel Pier, Jersey City, N. J.—A new steel 

pier to replace the old wooden pier destroyed by fire 

a few weeks ago will be constructed by the Erie 

Railroad Company, at the foot of 12th street. Freight 

handling and other mechanical equipment will be in- 

stalled on this pier, the entire project to cost more 

than $500,000. 
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Docks and Transit Shed, Houston, Texas,—The re- 
struction of the cotton docks on the north side of 

the basin will soon commence. The work includes 

the enlarging of the docks and the builidng of a 

transit shed 100 by 800 feet, with two tracks along- 

side. 

New Dock and Equipment, New York,—The pro- 

posed new dock to be built on the Hudson River, 

north of Spuyten Duyvil Creek, by the Department 

of Docks, will be equipped with the most modern 

freight handling and conveying machinery. This 

dock is estimated to cost about $75,000. Murray 

Hulbert, Pier A, North River, New York, is dock 

commissioner. 

Large Port Contract Awarded, Galveston, Tex,— 

The United States Engineer Corps recently awarded 

to Messrs. Charles Clarke & Company a contract for 

the construction of four spur dikes to be built from 

the east jetty of the port out into the channel, thus 

greatly improving the entrance to the harbor of Port 

Arkansas. This job amounts to $115,000. 

Floating Dry Dock, Vancouver, B, C,—It is re- 

ported that if the government permits a subsidy, the 

port of Vancouver will have a dry dock within a 

year that will be able to handle any ship entering 

the port. 

this port for several years and has been reported 

upon favorably by a committee of the Board of 

Trade which has investigated the question of a dry 

dock for this port. 

Charleston, S. C,, Terminal Damaged by Fire.— 

Damage exceeding $1,300,000 was wrought by the 

recent fire at the Columbus Street terminals of the 

Charleston Terminal Company, Charleston. It is 

reported that materials in storage worth about 

$1,250,000 were destroyed, and that the damage to 

the wharf and warehouses amounted to several hun- 

dred thousand dollars. The company’s machine shop, 

coal hoisting apparatus and other appurtenances were 

destroyed. a 

GOVERNMENT WORK 

Foundation, San Diego, Cal.—Specification 4528. 

The Bureau of Yards and Docks, Navy Department, 

Washington, D. C., plans the foundation for a dis- 

pensary and post exchange. 

Cooling Tank, Norfolk, Va.—Specification 4523. 

The Bureau of Yards and Docks, Navy Department, 

Washington, D. C., plans a cooling tank at the 

radio station, 

Dispensary, San Diego, Cal.—Specification 4527. 

The Bureau of Yards and Docks, Navy Depart- 

ment, Washington, D. C., plans a dispensary at the 

Marine Corps Base. 

Fire Protection System, Washington, D, C.— 

Specification 4525. The Bureau of Yards and 

Docks, Navy Department, Washington, D. C., plans 

to install a foam fire protection system. 

Radio Buildings, Bar Harbor, Maine.—Specifica- 
tion 4521. The Bureau of Yards and Docks, Navy 

Department, Washington, D. C., plans the con- 

struction of radio buildings. 

Storehouse, Pearl Harbor, T, H.—Specification 

4504. The Bureau of Yards and Docks, Navy De- 

partment, Washington, D. C., will receive bids 

until December 7 for a one-story storehouse. 

Lock Planned, Fayetteville, N. C.—The United 

States Government plans the construction of a 

third Government lock on the Cape Fear River, to 

eost about $200,000. 

Dredging Contract Award, Detroit, Mich.—The 

United States Engineer has let a contract for 

dredging and rock excayation in Livingston Chan- 

nel, Detroit River, to the Dunbar Dredging Com- 

pany, Detroit, at a price of $414,500. 

Dredging and Filling, San Diego, Cal.—Specifica- 
tion 4485. The Bureau of Yards and Docks, Navy 

Department, Washington, D. C., has let a contract 

for dredging and filling in and repairing the Naval 

Base, to the San Francisco Bridge Company, 14 

Montgomery Street, San Francisco, at $.2015 per 

cubie yard, and 200 days. 

Machine Shop, Pearl Harbor, H. T.—Specification 

4464. The Bureau of Yards and Docks, Navy De- 

partment, Washington, D. C., has let a contract to 

C. A. Blume, 1309 Sixth Avenue, San Francisco, 

Cal., for the construction of a one-story machine 

shop, 181 by 520 feet, with a steel superstructure, 

at the Naval Station. The price is $45,825, and 

the work will be completed in 170 days. 

Removal of Wreck, Glen Cove, New York.—The 
United States Engineer Office, First District, New 

York City, Room 710, Army Building, 39 Whitehall 
Street, New York City, will receive bids until 12 

noon, November 9, for removing the wreck of the 

tow-boat Carrick No. 5, sunk in Hempstead Har- 

A floating dry dock has been urged for 
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bor, at the south side of Glen Cove Landing. 

fications furnished upon request by 

to submit a proposal for this work. 

Watertube Boilers Wanted, Memphis, Tenn,—The 

office of the District Engineer, Mississippi Dredging 

District, P. O. Box 1017, will receive sealed bids 

until 3:30 P. M., November 16, 1921, for furnishing 

and delivering two watertube boilers for United 

States dredge Beta, and three watertube boilers for 

United States dredge Henry Flad. Further informa- 

tion may be obtained upon application. 

Speci- 

those desiring 

NEW INCORPORATIONS 

The  Ottoman-American Steamship Company, 

Wilmington, Del., has been incorporated with a 

eapital of $500,000 to own and operate boats. 

The Ludwig Lines, Inc., 50 Pearl Street, New 

York, have been incorporated with a capital of 

$100,000 by D. K. Ludwig to carry on a naviga- 

tion business. 

The Fair Oake Steamship Corporation, Wilming- 

ton, Del., has been incorporated with a capital of 

$100,000 to own and operate boats, etc. 

The National Pump Company, Wilmington, Del., 

has been incorporated with a capital of $250,000 to 

manufacture pumps and pumping machinery. 

The Bay Transport Company, San Francisco, Cal., 

has been incorporated with a capital of $500,000. 

The Boston Shipping Company, Boston, Mass., 

has been incorporated with a capital of $50,000 to 

earry on a transportation business. 

The Ottoman-American Steamship Company, Wil- 

mington, Del., has been incorporated with a capital 

of $500,000 to own and operate boats. 

The Keaston Navigation Company, Inc., Manhat- 

tan, N. Y., has been incorporated with a capital of 

$50,000 by M. Bisner, 241 Utica Avenue, Brooklyn, 

0 XS 

The Daphne Boat Company, Daphne, Ala., has 

been incorporated with a capital of $30,000 by 

George A. Mitchell and C. E. Carter, to establish a 

transportation System. 

A 

CAPITAL INCREASE 

The ‘Tri-State Navigation Company, Atlanta, 

Ga., has increased its capital from $20,000 to $100,- 

000. Homer R. MecClatchey is secretary of the 

company. 

BUSINESS OPPORTUNITY 

Opportunities for foreign trade announced by the 

Bureau of Foreign and Domestic Commerce, Depart- 

ment of Commerce, Washington, D. C., include the 

following: 

31. An engineer in Norway desires to secure the 

agency for the sale of motor boats and marine en- 

gines for fishing and pleasure. Quotations should 

be given f.o0. b. New York. 

Interested firms should apply for additional de- 

tails to the Bureau, mentioning the reference file 

number, 

FOREIGN ACTIVITIES 

New Floating Dock, Blythe, Eng.—A new floating 

dock has been acquired by Riston’s Shipbuilding & 

Engineering Company, Ltd. The dock is capable of 

lifting vessels up to 275 feet in length. 

To Be Oil Burners, Elswick, Eng.—It is reported 

that Whitworth & Company, Ltd., Elswick, Eng- 

land, has procured a contract from the Cunard 

Steamship Company for the conversion of all their 

eoal burning steamers into oil burners. 

Motorships, Bristol, Eng.—The keel for the third 

motorship contracted for by the British India 

Steam Navigation Company has just been laid at 

the Albion Dockyard of Messrs. C. Hill & Son. The 

vessel will have a deadweight capacity of 4,500 

tons. The two other combined cargo and passenger 

vessels being constructed for the same company at 

this yard are well under way. 

New Shipping Company, Valparaiso, Chile.—The 

Chung Hua Navigation Company has been organized 

by a number of Chinese residents at Valparaiso with 
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a capital of $4,000,000, for the purpose of running 

a steamer service between Hong Kong and Chile, 

via Shanghai, Honolulu, Panama and Peru. At a 

later date the new line proposes to establish another 

service from Hong Kong to New York. 

Coal Ships, Hamburg, Ger.—It is reported that 

the Deutsche Werft has received an order from the 

firm of Sauber Brothers, Hamburg, for the construc- 

tion of a coal steamer of 4,000 tons capacity. The 

vessel will be turbine driven and when ready for 

service will be used in the transportation of coal 

from England to Hamburg. 

Deep Sea Fishing Steamers, Hamburg, Ger.—The 

German sea fisheries A.-G. in Cuxhayen have placed 

an order with the Reiherstieg Schiffswerften for the 

construction of fifteen new deep sea fishing steam- 

ers. The firm of Petersen & Alpers, Hamburg, have 

placed an order for the construction of a cargo 

steamer of the newest type, to be fitted with ma- 

chinery of 600 horsepower. 

Naval Dockyard to be Extended, Sourabaya, N, E, 

I,—It is learned that the sum of 5,500,000 florins is 

to be expended by the Netherlands East Indies Goy- 

ernment during the present year for the further im- 

provement of the harbor. New docks, wharves and 

piers in addition to other works are planned. 

Deep Water Dock, Brest, France,—Plans for the 

construction of a deep water dock have been author- 

ized by the Minister of Public Works. The esti- 

mated cost of the project is about 17,000,000 francs, 

which will include a’ quay to be 245 metres in 

length, with a berth depth of 12 metres, and 

equipped with four electric cranes, each having a 

lifting capacity of 8 tons. 

Dry Dock, Manila, T. H.—According to recent re- 

ports plans are under way by the Honolulu Iron 

Works and the Earnshaw Shipways for the construc- 

tion of a marine railway or dry dock of 8,000 tons. 

Dockyard, Shanghai, China.—The Kiangnan Dock- 

yard plans the construction of another dockyard on 

the grounds in front of the naval wireless telegraph 

station. 

Shipbuilding Activities, Hongkong, China.—Hong- 

kong shipbuilders are reported to have under con- 

struction at the present time 44,759 tons of ships in 

three establishments alone, although there is a gen- 

eral depression in shipyards in other parts of the 

Far East. Four oil tankers of 5,600 tons each for 

the Anglo-Saxon Petroleum Company and one steamer 

for Jardin Matheson & Company are being built at 

the Hongkong & Whampoa Dock Company, Kow- 
loon. 

Port Preject, Whampoa, China.—Negotiations are 

being carried on between a group of Chinese ecapi- 

talists from the Straits Settlements and the Canton 

authorities to charter and open Whampoa as a com- 

mercial port. Extensive plans have been presented 

for the construction of a harbor capable of accom- 

modating ocean going vessels. 

Winter Cruises Arranged, England.—A series of 

winter cruises have been arranged by the White 

Star Line to the West Indies next January, Feb- 

ruary and March, the steamer Megantic to be put 

on this route. Two special trips from New York 

through the Mediterranean with the liner Arabic will 

be arranged for next January and February. 

Steamer Launched, Amsterdam, Holland.—The 

14,400 ton steel screw steamer Tjikarang, built to 

the order of the Java-China-Japan Line, was recently 

launched from the Amsterdam yard of the Nether- 

lands Shipbuilding Company. 

New Fleet of Steamers Nearly Ready, Hamburg, 

Ger.—It is expected that by the end of the present 

year twelve new steamers will have been completed 

at Hamburg for the East African service of the 

Woermann Line, the German East African Line, the 

Hamburg American Line, and the Hamburg, Breme., 

Africa Line. The turbine steamers Wangoni, Usu 

kuma and Usaramo, each of 7,800 gross tons, will 

be completed and ready for sailing the latter part 

of November, and will ply in the passenger service 

to South and East Africa. 

Hamburg-Panama Service, Germany,—A new 

monthly service between Hamburg and Panama will 

be inaugurated with the sailing on November 15 of 

the Antiocha, followed by the Amassia, Andalia and 

Eupatoria. The ships range from 5,000 to 6,000 tons 

each. The vessels will also stop at the ports of 

Venezuela, Columbia, and through the Panama Canal 

to the Pacifie ports of Central America and Mexico. 

New Harbor, Shantung, China.—A new company 

is reported to have been organized for the purpose 

of opening and developing the port of Tsingingchow, 

and it is said that the Shantung provincial authori- 

ties as well as various ministries in Peking are 

ready to support the undertaking. The company has 

already collected $3,000,000 for this project, and 

proposes that the Government should furnish the 

remaining two hundred thousand dollars necessary 

for the carrying out of the work. 
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BUSINESS NOTES 

The Quigley Furnace Specialties Com- 
pany, Inc., 26 Cortlandt Street, New 
York, announces the acquisition of their 

pulverized fuel department by The Hard- 
inge Company, 120 Broadway, New 

York. This department having been 

taken over practically intact, the Hard- 
inge Company states that there will be 

no change in the method of conducting 

the business at their offices, and with 

their experience and manufacturing facili- 
ties will be enabled, with their present 
equipment and augmented staff to further 

extend the activities of the Quigley Pul- 
verized Fuel System. The rapid growth 
of the Quigley Company’s refractory 

specialties business (high temperature 

cement and insulation) has made it advis- 

able for the company to devote their 
entire attention to this branch of work, 

which will be continued as heretofore. 

TRADE PUBLICATIONS 

Weld Pipe.— The characteristics and 
uses of hammer weld pipe, a new prod- 
uct of the National Tube Company, 
Pittsburgh, Pa., are given in a recent 

bulletin published by this company. 
The pipe is made by bending a steel plate 
into tubular form with the edges over- 

lapping and then welding the overlapped 
edges after they have been heated, by 
hammer forging them on an anvil block 

supported on a horn inside the pipe. The 
manufacture is taken up in detail and 
applications of the pipe products are 
described and illustrated. 

Fluid Compressed Products.—The growth 
and the development of the Sandusky 
Foundry & Machine Company, Sandusky, 

Ohio, producers of fluid compressed prod- 
ucts in bronze, iron, and special alloys are 
given in this booklet. These products are 
used in pulp mills, chemical plants, hy- 
draulic equipment, ship construction, pneu- 
matic tubes and for various other purposes. 
Shop equipment required for the machining 
and working of tubular products is de- 
scribed in detail. Periscope tubes for sub- 
marines and tubes for propeller shaft sleeves 
are among the highly: specialized products 

of the company intended for ship work. 
Boiler Performance.—A folder giving the 

result of an official test conducted by George 
H. Perkins, consulting engineer of Boston, 
on a 950 horsepower Heine watertube boiler 
has been sent out by the Heine Boiler Com- 
pany, St. Louis, Mo. Although this boilez 
was rated by the builders at 950 horsepower, 
it actually developed 2,858 horsepower in 
the test giving a load rating of 300 percent. 
Don’t Let It Happen to You.—This book 

gives the story of a business venture that 
might have been profitable only inadequate 
equipment caused a loss on certain contracts 
rather than gains that had been expected. 
The Williams Tool Corporation, Erie, Pa., 
uses this story to introduce the proper prin- 
ciples, machinery and dies which should be 
used for pipe threading, and the necessity 
of always maintaining an adequate supply 
of spare dies and machine parts. The book 
is actually a complete. treatise on pipe 
threading “practice and, as stated by the 

MARINE ENGINEERING 
AND SHIPPING AGE 

company, was written for the man who 

Owns Or Operates a power pipe machine, and 
represents an earnest endeavor to educate 
all operators on power pipe machines to 
produce better threads while at the same 
time increasing their output. 

Pumping Machinery.—A bound set of ten 
new bulletins showing equipment made by 
the Warren Steam Pump Company, War- 
ren, Mass., describe vacuum pumps, horizon- 
tal duplex piston pumps, vertical single 
piston pumps, duplex plunger pumps, and 
other types. Special attention is called to 

bulletin No, 105, which contains useful in- 
formation in the form of tables for designing 

and operating engineers, Bulletin No. 106 il- 
lustrates and describes the patented Warren 

“Eclipse” valve motion with which Warren 
single pumps are fitted. Positiveness of 
operation, economy of steam consumption 

and increased overall efficiency are claimed 
for this valve gear, which is installed on 
all reciprocating pumps on the battleships 
Oklahoma and Idaho, as well as on several 
of the ships of the present naval construc- 
tion program, 

Condensing Equipment—A complete set 

of auxiliary equipment necessary for the 
operation of a modern steam power plant 
has been described in detail by the C. H. 
Wheeler Manufacturing Company, Phila- 
delphia, Pa., in a book issued by this com- 
pany. The economy of high vacuum and 
the thermodynamics of condensers in general 
are discussed in the first chapters of the 
book, while other chapters are devoted to 

details of jet, surface and barometric con- 
densers, vacuum pumps, centrifugal and 
direct acting pumps, feed water heaters and 
the like. A special chapter outlines the dif- 
ference between marine and © stationary 

practice and the special types of equipment 
developed for marine service in which the 
requirements are more rigid than in land 
installations. 

Cutting Costs——Power and conveyor belt- 
ing made by R. D. Skinner & Company, Inc., 
is the subject of a booklet recently sent out 
by the company. “Lion’s Paw” belting is 
interwoven from cotton and coated by the 

Buckner patent process, which eliminates 
the necessity of surface treatment, Com- 
parisons are made between the service ob- 

tained with this and other type fabricated 
rubber and leather belts, using the results 

of a series of efficiency tests on which to 
base these comparisons, 

DeLaval .Review.—For the purpose of set- 
ting forth the development of centrifugal 
machinery the DeLaval Separator Company, 
New York, has begun the publication of a 
monthly bulletin which is. in the form of 
a news sheet. The first issue of the “Re- 
view” contained articles on the application 
of DeLaval transformer oil purifiers and 
multiple clarifiers to various industrial uses. 
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Scrapping War Vessels Means That New 

Passenger Ships Are Imperative 

\ JE are in full accord with the principle of the limi- 

tation of armaments and the cessation of the mad 

race for nayal supremacy in “capital ships” which 

in the end can only mean financial ruin for the nations 

involved. But as great sea battles were fought in the days 

of ancient Rome with wooden vessels propelled by oars so 

could terrible conflicts be waged today with the giant ocean 

liners hastily equipped with aerial, chemical and submarine 

instruments of warfare too numerous to mention. 

America must not forget that the importance of England’s 

and Japan’s great fleets of ocean liners will increase in far 

greater than direct proportion to the number of warships 

scrapped. We must start at once to construct a fleet of our 

own passenger ships, not only because they are sorely needed 

for commercial reasons but because the fast ocean grey- 

hounds of foreign countries will have become the “capital 

ships” before the ten year naval holiday is over. 

These liners are no more vulnerable to submarines than 

the battleships built prior to our 1916 program which we 

propose to scrap. On the contrary, and on account of their 

great length, they are now so constructed that four adjacent 

holds must be flooded to sink them. They can be convoyed 
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as we retain and they can carry light fast eroplanes equipped 

with machine guns which are more than a match for the 

heavy and comparatively slow bombing planes that would 

be capable of destroying them. In other words, the crux of 

the science of warfare is the ability to take and hold a posi- 

tion, and when the naval ships are gone, the giant liners 

will be the only vessels capable of carrying sufficient forces 

and supplies to do this. 

And as our merchant marine, equipped as privateers, sank 

2,000 British merchant vessels in the war of 1812 so could 

these foreign liners capture every vessel that we sent out. 

Right now, for example, there are ten Japanese and British 

steamship companies competing against one American com- 

pany for the trans-Pacific freight and passenger traffic of 

Puget Sound. What else than 10 to 1 would be the ratio 

of the foreign naval strength to ours in that part of the 

world, if the navy is scrapped? 

Why did the British Government loan the Cunard com- 

pany sufficient money to build the Mauretania and the 

Lusitania and then provide a subvention sufficient to pay 

the interest and amortize the loan? Was it not because 

these vessels could be used for naval purposes even with a 

large navy in existence? Then how much more important 

will this type of ship be when there are no modern battle- 

ships ? 

But outside of protection, we need fast mail and passenger 

steamers for all our principal seaports on both the Atlantic 

and Pacific coast. We need over a hundred of them to 

balance our fleet and if we had them on regular lines they 

would create business for the freighters that are now tied up. 

Everyone knows that freight rates are scraping bottom but 

passenger fares this summer were higher than ever. Why? 

Because there is a deficiency rather than a surplus of 

passenger ships. 

by destroyers and ¢@ 

The time has now arrived when Congress can no longer 

evade this question. Although the Jones Law provides for 

the indirect aid that is necessary for the successful operation 

of our ships, we have reason to believe that the President is 

about to ask Congress to substitute direct subsidies in place 

of discriminating duties. Let us take a small fraction of 

_the money that we would spend on naval vessels and put 

our*merchant marine on its feet. In no other way can the 

United States, holding as it does the unique position of 

having no axe to grind, and no territory that it desires to 

acquire, retain the power to exert a proper amount of influ- 

ence to prevent future conflicts. We should not only replace 
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the battleships that we scrap—ton for ton—with ocean liners 

but we should see to it that there are enough American ships 

suitable to carry the outgoing mail from all the principal 

sea ports of the United States. 

Shipping Subventions 

66VE we are to develop a successful merchant marine, we 

| have got to pay for it one way or another.” So spoke 

Mr. Holden A. Evans, then president of the Baltimore 

Dry Docks and Repair Company, at a banquet given by the 

National Marine League at the Hotel Commodore in the 

spring of the year 1919. 

Mr. E. N. Hurley, who at that time was chairman of the 

Shipping Board, had just outlined his plan for the develop- 

ment of our shipping, and other speakers, influenced no doubt 

by America’s remarkable achievements in manufacturing and 

other industries, had preached the “blue sky” doctrine that 

American ability and organization would assure the success 

of our merchant marine, when Mr. Evans, the only speaker in 

that optimistic gathering who had the foresight and courage 

to express his convictions, explained the shipping problems 

of this country in plain words which today are apparent and 

self-evident. 

In some way or another the cost of operation and construc- 

tion of American ships as compared with the corresponding 

prices paid by other nations must be compensated for or we 

can never become a maritime nation. It is unreasonable to 

expect that the labor that goes into the construction of a ship 

and its equipment which is subject to the high cost of living 

in this country will accept a foreign standard of wages. And 

this is equally true in operation, if we wish to man our 

vessels with American seamen. 

Shipping and shipbuilding must rise or fall together, for 

successful operation requires the ability and knowledge to 

construct the most efficient, the most economical and the most 

modern type of ship and machinery for the particular trade 

or route upon which the vessel is to run. “There is not a 

surplus of useful ships,” said President Franklin of the In- 

ternational Mercantile Marine Company last month. Our 

fleet is not balanced; if it were, we could place in commis- 

sion a number of vessels that are now tied up. A proper sub- 

sidy is required for the operation of American vessels and 

this subvention would automatically place a premium on 

ships constructed in American yards. 

It is all very well to talk about our ingenuity, mass pro- 

duction and the driving force of American organization, but 

a ship is not a typewriter or an automobile; it more nearly 

resembles a building in which the individual members must 

be erected and connected part by part. And, further, ask 

Joe Powell or Homer Ferguson if the majority of our best 

shipbuilding mechanics today did not learn their business in 

Great Britain? 

Our shipping problem today has been complicated by the 

Conference on the Limitation of Armaments. It is under- 

stood that the President believes that the modification of 

treaties required for the enforcement of the discriminatory 

features of the Jones Act and the passage of the Borah Bill, 

exempting our coastwise ships from the payment of Panama 

Canal tools, would endanger the success of the Conference. 

As the President alone has the power to carry out the notifi- 

cation necessary for the modification of treaties we must now 

fight for a direct subsidy. We do not want a subsidy that 

will permit the operation of inefficient vessels. We want a 

subsidy only sufficient to induce capital to operate the best 

ships of our fleet and to construct the ships that are needed 

in American shipyards. 

How much such a subvention would be, taking into ac- 

count present costs, has not to our knowledge been deter- 

mined. For a rough estimate between $30,000,000 and 

$50,000,000 per annum invested in subventions would save 

this country many times that amount in ocean freights. 

Pioneer Purchasers 

HE question of whether or not the original purchasers of 

Shipping Board vessels who paid $200 a ton for their 

ships shall be compelled to complete their payments 

and abide by their contracts involves a great deal more than a 

Santa Claus arrangement on the part of the Government to 

release them from a bad bargain. 

Mr. R. H. M. Robinson, acting president of the United 

American Lines, stated very concisely at a recent hearing 

before the Shipping Board why it was to the interest of the 

Government to make such a readjustment in prices. He said 

in part: 

“Tt should require little argument to show that any policy 

likely to result in the ruin of American companies who have 

already purchased ships from their Government (and that 

is what a strict enforcement of existing contracts will mean) 

would be almost totally destructive of the possibility of fur- 

ther investment of private capital in shipping. 

“If the enthusiasm and initiative of the present private 

operators are crushed, if their attempt to assist the nation in 

disposing of its ships and in building up carrying trades for 

its commodities is rewarded only by ruinous losses, they will 

not be able to continue in business and another generation 

may pass before private capital can again be enticed to enter 

the shipping field and without private capital interested 

private ownership is impossible, and an American merchant 

marine becomes an abstract idea only.” 

In other words America has very few experienced ship 

operators and it cannot afford, in view of the fact that it de- 

manded outrageous prices for its ships, based on an artificial 

situation, and then failed to afford the constructive help 

promised, to risk putting these men out of business when 

there are no others to take their places. 

The plan of straightening out the difficulty which was also 

presented by Mr. Robinson would involve the fixing of a 

price for these ships approximating their present market 

value, a charter hire from the time of the purchase varying 

with the course of the market and the crediting of the sums 

paid in to the charter hire for the period of possession of 

the vessels and to payments on the revised purchase price. 

The merit of this plan lies in the fact that adjustments 

could be made in negotiable certificates of credit which would 

be acceptable for further tonnage. As it is extremely doubt- 
ful if the Government can sell all of its 1,440 ships, it would 

appear that the Shipping Board has everything to gain and 

nothing to lose by recommending this plan to Congress. 



Our Chance to Secure the Blue Ribbon of the Atlantic 
Battle Cruisers Can Be Converted into 25-Knot Passenger Liners 

—Would Carry 3,500 Passengers and 2,500 Tons of Cargo 

HE offer made by the United States representatives at 
the “Limitation of Armament” conference to scrap the 
twelve great capital ships now under construction for 

the Navy Department has naturally excited the most lively 
and widespread interest in shipbuilding and ship operating 
circles. ‘This is due partly to the effect of such action upon 
the future power of our Navy, partly to the effect, direct 
and indirect, upon the large number of industrial establish- 
ments concerned and partly to disappointment that the solu- 
tion of the many important engineering problems involved 
must be, at least temporarily and perhaps indefinitely, post- 
poned. 

The six battle cruisers, although not as far advanced as 
the. battleships, are probably of more general interest than 
the latter because both of the novelty of the type in our 
Navy and of the enormous power and high speed contem- 
plated. ‘These ships were each intended to have almost twice 

_ the propulsive horsepower fitted in any other vessel, merchant 
or naval, now in commission with the exception of that 
installed in H. M. S. Hood. ‘The speed contemplated, viz., 
33% knots, is about a knot greater than that attained by 
the latter vessel. According to the Navy Department* the 
degree of completion of these vessels as of September 30, 
1921, varied from 2.7 percent in the case of the Ranger, 
building at the works of the Newport News Shipbuilding 
and Dry Dock Company, to 28.4 percent for the Saratoga, 
building at the works of the New York Shipbuilding Cor- 
poration. The keels of all six have been laid,** in several 
cases the lower part of the hull structure is well advanced 
and machinery is probably fabricated in the shops or on 
order. 

DESTRUCTION OF THESE VESSELS UNTHINKABLE 

The scrapping, when the term implies the wilful destruc- 
tion of the fabricated structure or material so far as its value 
for all marine uses is concerned, of these vessels is unthink- 
able in this day when the conservation of both money and 
human effort is the rule, provided, of course, a proper use 
can be found for it. In the case of the vessels farthest 
advanced the cutting up of the hull structure, clearing the 
ways and the removal of the scrap, together with the com- 
pensation to the contractors for the cancellation of contracts, 
might easily run into millions. When to this is added the 
loss due to scrapping propelling machinery, armor plate and 
guns (these two latter essentially military) the cost of scrap- 
ping as defined above becomes staggering. 

In an endeavor to find a use to which the structure and 
machinery already under way may reasonably be put and in 
which the energies of the organizations already interested 
may perhaps be enlisted, the possibility of the completion 
of some or all of these ships as fast passenger liners at once 
suggests itself. Let us examine some of the characteristics 
which were contemplated in the design of these battle cruisers 
in an effort to discover the degree of their adaptability for 
this purpose. Reference has already been made to the enor- 
mous power of their propelling machinery and to their great, 
designed speed. In order to obtain the best possible results 
from the machinery installed, the form of underbody has 
doubtless been the subject of exhaustive experiments in the 
experimental model basin at the Washington Navy Yard. 
It is believed fair to assume that for the purpose intended 
a practically ideal form has been secured. At a speed of 

_ Figures published in Marine ENGINEERING AND Suippinc AcE for 
November, 1921 

**See Ship’s Data Book, July 1, 1921, published by the Navy Department. 
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33% knots, the length (850 feet), as published, gives a 
value of V/\/~x = 1.14. The underbody coefficients suitable 
for this value of the speed length ratio and suitable also in 
large, long vessels for values of speed length ratio as low 
as 1.00 to 0.95 and their use for values as low as 0.85 would 
still be favorable to speed and fuel economy. This latter 
value, for a vessel of this length, would correspond to a speed 
of just under 25 knots, probably equal or superior to the 
highest sea speed of the best Atlantic passenger liners of 
today. Hence, from the standpoints of speed and fuel 
economy, the form of underbody of these battle cruisers is 
probably well suited to the speeds of the North Atlantic 
passenger service. 

27 KNoTS OBTAINABLE WITH ONE-HALF OF Power PLANT 

For the carriage of passengers the large machinery plant 
intended for the battle cruisers is not only unnecessary but, 
if used, would involve ruinous fuel consumption. A few 
figures based upon Taylor’s data for powering ships indicate 
that a maximum speed of about 27 knots for an 850-foot 
ship of the Atlantic liner type having about 45,000 to 50,000 
tons displacement could probably be obtained with a power 
plant half the size of that intended for the battle cruisers. 
Such an installation could easily maintain a sea speed of 
24, 25 or even 26 knots. It ought to be entirely practicable 
to install comfortably such a plant in any of the hulls even 
though some rearrangement of bulkheads were required. 

The vessels of this class were practically redesigned in 
order to embody, so far as possible, the lessons of the recent 
war. Among the most important of these lessons, according 
to expert opinion both in this country and abroad, is the 
necessity of close subdivision. A fair assumption seems to be 
that these vessels are strictly up to date in this respect. 
While it would obviously be contrary to the spirit of the 
proposed naval holiday to fit protective deck plating, armor, 
or turret foundations in the hull of a merchant vessel, it 

would seem entirely in accord with the latest ideas to safe- 
guard the lives of passengers, while at sea, in every prac- 
ticable manner and close subdivision of hull structure would, 
therefore, be of great value in a passenger carrying vessel. 

Another point in favor of a hull constructed on the prin- 
ciples referred to in the preceding paragraph is the avail- 
ability of the numerous small compartments for the satisfac- 
tory stowage of fuel oil, a large amount of which would be 
required to drive a vessel at the high speeds contemplated 
between this country and Europe. 

STABILITY SUFFICIENT FOR ADDITIONAL DECK 

The extreme beam of the battle cruisers is given in the 
Ship’s Data Book, previously mentioned, as 105.4 feet, some- 
what greater than that of any of the present day liners. 
If it were practicable to adopt this figure as the beam of the 
passenger liner to be developed, ample transverse inertia of 
water plane would probably be secured to make possible the 
piling up of the number of decks necessary for passenger 
accommodations and for adequate depth of strength girder. 
In fact, it appears probable that an additional deck could 
be carried as compared with the number carried by the other 
vessels of the liner type now in service. 

In the absence of definite information as to the displace- 
ments of the battle cruisers at deep drafts such as 35 to 38 
feet and the principal weights and tank capacities contem- 
plated in the design, it is not possible to fix a deep load 
displacement but it is considered that this would not be far 
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from 50,000 tons. Such a displacement should be sufficient 
for the required amount of fuel oil, stores, passengers, etc., 
and it would probably provide for an amount of cargo com- 
parable with that carried by other large, fast liners. — If 
the relative hghter weight of naval machinery for the power 
developed, when compared with that of merchant ship 
machinery, be considered together with the smaller space 
occupied it would seem likely that space and weight for a 
relatively large amount of cargo could be provided. Inas- 
much, however, as such spaces would probably be located 
amidships in the vessel’s hold in. compartments intended 
originally for boilers or machinery, access for the satisfactory 
handling of cargo might be difficult. 

DEVIATION FROM GENERAL MertHops oF DESIGN 

UNNECESSARY 

In the foregoing it has been assumed that no difficulty 
would be experienced in designing suitable upper works for 
and in constructing them upon the battle cruiser structure 
now in place. An examination of the plans of several of the 
largest passenger liners now in service shows that the upper 
portion of the ship’s girder is formed entirely of the vessel’s 
shell and deck stringer plating. ‘There is an utter absence of 
robust longitudinal bulkheads. This is, of course, largely 
due to the desire to secure space for passenger accommoda- 
tions as free as possible from structural members. Such a 
design necessitates the fitting of very heavy topside plating. 
Following this general method it would appear entirely prac- 
ticable to complete the hulls already begun as passenger 
liners. 

The suitability of underbody form, the adaptability of 
part of the machinery installation, the value of the close sub- 
division for purposes of safety and for oil stowage, the ample 
beam, the additional stowage space gained because of the 
compact naval type of machinery, and the practicability of 
the development of a suitable hull structure have been 
touched upon in greater or less detail. ‘There follows a table 

presented. The satisfactory solution of this problem alone 
by no means warrants the advocacy of the conversion sug- 
gested. ‘The sanction of the armament limitations confer- 
ence would be necessary in the first place. It would seem 
that there could be no legitimate objection to this method of 
utilizing the material and labor represented by these hulls 
and machinery plants when it is realized that as passenger 
vessels they would lack the turret foundations (to say noth- 
ing of the turrets and guns themselves), the horizontal pro- 
tective plating and the side belt armor and conning tower 
and tube, as compared with the battle cruisers as designed. 
They would, moreover, be about 6 knots slower than the 
latter vessels and it would probably be impossible in an 
emergency to install additional machinery in the hold spaces 
available sufficient to attain the designed battle cruiser 
speed. An attempt to effect a conversion from passenger 
liner to battle cruiser in war time would probably be imprac- 
ticable on account of the magnitude of the changes involved. 

Cost OF CONVERSION 

Other things being favorable, the financial aspect of the 
subject remains for consideration. ‘The terms upon which 
the hulls and machinery plants could be acquired from the 
Navy Department, the cost of their completion as passenger 
liners, and the possibility of successfully operating vessels 
of such size and speed under our maritime laws and in com- 
petition with the established and subsidized lines of for- 
eign nations are among the considerations having a vital 
bearing upon the subject. Investigation would probably 
develop the fact that only through important governmental 
concessions could private enterprise complete and operate 
such ships. Perhaps nothing short of some form of govern- 
mental operation would suffice at the present time. In any 
event, however, the possibility of replacement ton for ton 
of every war vessel scrapped by efficient, up to date, mer- 
chant shipping in order to meet the demands of American 
business and convenience in the coming days is a subject 

Comparison of Principal Characteristics of 
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which emphasizes further by comparison with the finest 
vessels of the type now in commission the suitability of the 
suggested ship for the service in view. 

It will be noted that the method followed in the treatment 
of the subject has dealt only with the engineering problem 

demanding the most painstaking and enthusiastic study. 
Only through such study carried out with a determination 
to achieve tangible results can we hope to attain and retain 
a position of influence in international affairs at all com- 
mensurate with our national resources and opportunities. 



How Can American Ships Compete Successfully With 
Foreign Ships? 
By Winthrop L. Marvin* 

How can American ships compete successfully with foreign ships? It is a far- 

reaching question that 1s stated in these words, a question that goes right to the root 
of the life of our present-day merchant marine. For unless American ships can com- 
pete successfully with the ships of foreign nations, which still manage to dominate 
our own overseas carrying, there can be no future for ocean shipbuilding and navi- 
gation under the American flag. Believing that the future livelihood and success of 
thousands of energetic and ambitious Americans hang upon a right solution of the prob- 
lem of the ship im service, the author presented his views on the subject in the following 
paper at the annual meeting of the Society of Naval Architects and Marme En- 
gineers held in New York last month. 

HREE main causes well known to men of our mari- 
time industry were responsible for the inapility of 
successful competition under the American flag with 

foreign ocean shipping previous to the great war. 
For more than a hundred years the privilege of wearing 

American colors had as a general policy been reserved to 
ships of American construction. Coupled with this reserva- 
tion, in the earlier years of our national life, was a vigorous 
national policy of encouragement to American ships—the 
discriminating duty policy, so called—which absolutely 
guaranteed to these ships a strong preference in employ- 
ment. Under this policy, not completely abandoned until 
1850 against our chief competitor, Great Britain, the re- 
quirement that American ships must be built solely in 
American yards was by no means an actual handicap. The 
building of wooden-hulled sail ships fer a hundred and fifty 
vears before the founding of our Federal Government had 
been a firmly established and successful industry in North 
America. Materials were abundant and relatively cheap, 
and the skill of our builders was unsurpassed—indeed un- 
equalled. No American merchants of that era desired to 
purchase or use foreign-built ships, for there was generally 
no advantage in securing vessels from abroad. 

While wooden sail-ships were carrying the commerce of the 
world, this requirement that vessels of the United States 
should be American built was a just and prudent policy for 
the republic. This policy was not substantially weakened 
or abandoned until the Panama Canal Act of August 24, 

1912, which for the first time in a general measure per- 
mitted the registry of foreign-built vessels for the purpose 
of engaging in the overseas but not in the coastwise trade. 

CAUSE OF DECLINE OF AMERICAN SHIPBUILDING 

Because of the absolute lack, from 1860 onward, of any 
comprehensive encouragement for the employment of Ameri- 
can vessels in other than our coastwise commerce, there was 
only scant, precarious demand for the construction of such 
vessels, and American ocean shipbuilding became a weak- 
ened industry. I have long been convinced that in past 
discussion of the decline of the American overseas marine 
altogether too much emphasis has been placed upon the 
change from sail to steam and from wood to iron and then 
to steel. It is true that, in the period from 1840 to 1860, 

the British iron industry was greater than our own. British 
machine shops and steam shipyards were mightily encour- 
aged and strengthened by the generous British policy of mail 
shipping subsidies, initiated in 1840 and maintained with 
vigor and persistence until competing American steam services 
were driven from the seas. 

a F 5 : : 5 
*Vice-president and general manager of the American Steamship Owners 

Association. 

But American shipowners and builders were by no means 
so upmindful of the advantages of steam propulsion and 
iron hulls as some of the commentators upon the fate of our 
ocean shipping have contended. ‘The iron propeller steamer 
Bangor was built on the Delaware in 1845, a thoroughly effi- 
cient vessel for that period. In the years between 1850 and 
1861 good iron steamers were built on the Delaware, at New 
York and at Boston. Indeed, good American iron was 
found to be superior for shipyard purposes. The United 
States possessed admirable iron works and a substantial 
body of highly skilled mechanics, as was to be demonstrated 
later by the rapid and successful building of a fleet of moni- 
tors that proved a decisive factcr in the Civil War. Not only 
monitors but broadside armorclads and iron cruisers were 
constructed in this country in the Civil War period, and a 
vast impetus was given to boiler and engine-making estab- 
lishments at the Northern seaports by the swift creation of 
a new fleet of the six hundred war steamers that constituted 
in 1865 the most modern and formidable navy in the world. 

OVERSEAS SHIPPING UNPROTECTED 

All these facilities for the building of steam, iron, seago- 
ing merchant ships could readily have been turned to the 
construction of a new merchant tonnage in 1865 and after, 
if there had been any positive aid and encouragement to 
the successful operation of these American ships after they 
were completed. But, though the dominant republican ad- 
ministrations of that period wrought a gigantic success in 
the protection and development of the manufacturing indus- 
tries of the country, the overseas shipping trade of the United 
States was left wholly without any equivalent encourage- 
ment. What was more natural and inevitable, therefore, 
than that manufacturing should flourish and ocean shipping 
still further decline through those years when Great Britain, 
thanks to the depredations of Anglo-Confederate cruisers, 
had dealt a terrible blow to our sail tonnage and had pos- 
sessed herself of that lion’s share of our overseas carrying 
which she retained up to the outbreak of the World War. 

Without protection to the operation of American ships, 
the continued protection to the building of such ships of 
course proved wholly ineffective. Though iron ship con- 
struction, particularly in the Delaware district, made re- 
spectable progress in the years following the Civil War, 
these new iron steamships were designed for the protected 
coastwise trade, except for a few large passenger and mail 
steamers for the Pacific Mail, four excellent transatlantic 
liners for the Philadelphia and Liverpool service of the old 
American Line, and other good but smaller steamers. 

Under the sharply contrasting conditions wherein British 
yards were building in swift succession twenty iron steame~s 
while our yards were building one—that is to say while 
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British yards were steadily manufacturing ships and our 
yards were producing irregularly a slender tonnage—what 
was more natural than that we should be seriously handi- 
capped by a wide difference in the relative costs of construc- 
tion? When in 1904-05 the Congressional Merchant Ma- 
rine Commission under President Roosevelt made a careful 
survey of shipbuilding prices in this country and in Europe, 
the commission was constrained to report that steel steam- 
ships of the passenger and cargo type were costing from 40 to 
45 percent more on this side than on the other side of the At- 
lantic. Under the circumstances, with no aid or protection 
whatsoever for American shipowners or operators, it was 
hopeless to dream of emploving any considerable numbers 
of American-built ships in overseas commerce. 

THE CONTRAST IN AMERICAN AND BriTIsH CAPITAL 

CHARGES 

How heavy was that handicap can be demonstrated by a 
comparison of the capital charges of a British-built ship 
produced at a price of $500,000 and an American-built ship 
produced at a price greater by 40 percent, or of $700,000: 

British ship American ship 
$500,000 700,000 

Interests ompelcelteeeree eerie $25,000 $35,000 
Insurancess4@percent-rer eee 20,000 28,000 
Depreciation mompercen Capen 25,000 35,000 

$70,000 $98,000 

Here, without any allowance whatever for the higher 
American wage costs of operation, is a difference in the main 
capital or carrying charges of $28,000 a year, or in itself 
a fair rate of dividend upon the total cost of the British- 
built vessel. This factor alone would suffice to bar the 
American ship from competition. 

Moreover, the wages and maintenance of the officers and 
men of the American steamer were at least 50 percent greater 
than the wages and maintenance of the officers and men of 
the British steamer—a factor important of itself though of 
far less consequence than the handicap due to the higher 
cost of building as outlined above. It is not at all strange 
that from the building of the Ohio and her sisters for the 
Philadelphia American Line in 1873 the Stars and Stripes 
flew above no new American-built steamers exclusively em- 
ployed in transatlantic trade until the keels of the St. Louis 
and St. Paul were laid by the power of a special mail subsidy 
in 1894 and 1895. Between far higher costs of original con- 
struction and higher costs of crew wages and maintenance, 
rivalry with European ships, often state-aided as they were, 
was accepted by American shipowners as impossible. 

GOVERNMENT AID FOR FOREIGN SHIPPING 

When the shrewd diplomacy of Europe from 1815 onward 
had succeeded in enmeshing our Government in treaties 
that gradually prevented us from encouraging our ships 
through the historic policy of discriminating customs duties 
and tonnage dues, our competitors overseas lost no time in 
launching out on a new and effective expedient of their own— 
mail and admiralty subsidies and subventions. ‘The first 
sustained British transatlantic steam service was created in 
1839 by the grant of a mail subsidy of $425,000 a year to 
what is now world famous as the Cunard Company of Eng- 
land. Other subsidies, even larger in amounts, called into 
being the Peninsular & Oriental Line to India, the Royal 
Mail Line to the West Indies and South America and other 
British concerns, until finally thirty national steamship ser- 

vices reached all quarters of the world. France quickly 
followed suit. Germany put the powers of state aid, though 
in other forms than subsidy, behind the North German 
Lloyd and the Hamburg American. Our own Congress, 
in a fitful way, beginning with 1847, granted liberal mail 
pay to especial new American ocean steam lines, the best 
remembered of which are the Collins Line to Europe and 

the Pacific Mail to the Isthmus of Panama and on the Pa- 
cific Ocean. 

But while other nations were united in loyal zeal for the 
national interests, it happened, unfortunately for us, that 
this new and crucial steamship competition fell in a period 
that saw America rent by the sectional quarrels immediately 
preceding the Civil War. Southern statesmen, who at first 
had borne a full share in urging encouragement to our own 
national mail lines, turned against them when they saw how 
swiftly these new lines were upbuilding the sea power of 
the North. In the very crisis of the struggle between our - 
American lines and their European competitors, a hostile 
Congress, dominated by sectional prejudice, struck down 
the American mail subventions and thereby destroyed every 
one of the American steamship services in the transatlantic 
trade. 

At this time the American Collins Line, with the largest 
and swiftest ships, was receiving a subsidy of $858,000 a 
year, and the rival Cunard Line $856,871 for smaller and 
inferior steamers. Soon after the Collins Line was killed 
by the act of our national lawmakers the Cunard mail pay 
was reduced by Parliament, demonstrating clearly that it 
was an aggressive fighting subsidy and nothing else. 

But the British and other European policies of generous 
aid to national shipping lines, and thereby to steamship 
building and navigation, continued steadily without a break. 
It is sometimes urged that these governmental aids were not 
applied to “‘tramp” steamers. Directly they were not until 
France and Italy began to subsidize their entire shipping 
forty years ago. But, as a matter of fact, in a broad, true 
sense, these European subventions and other assistances in 
those earlier years did quicken and strengthen the then new 
arts of iron steam shipbuilding and boiler and engine build- 
ing in such a way that even the “tramp” steamers that came 
afterwards were indirectly the beneficiaries of the system. 
Moreover, the subsidized national mail lines pioneered and 
created commerce a part of which the “tramps” subsequently 
carried. 

THe Ocean Mar Act or 1891 

Until the United States in the Ocean Mail Act of 1891 
tardily renewed the subsidy system in America, the decline 
of our own shipping remained constant. This Ocean Mail 
Law, though sadly crippled by Western agricultural opposi- 
tion in its passage through the House of Representatives, did 
set the American flag again afloat on the great route across the 
western ocean and did permanently strengthen our steam- 
ship communications with the West Indies, nearby South 
America and Australasia. Services subsidized under the 
ocean mail law owned almost all the steam tonnage we had 
in ocean commerce when the great World War broke upon 
us in midsummer of 1914. 

Turning from this survey of the past to the new present, 
what do we discover? Is there no more hope for successful 
American competition with foreign shipping than there was 
before the late great war? 

For one thing, America has now what before the war it did 
not have—a large, actual, seagoing merchant tonnage avail- 
able for immediate employment in overseas carrying. It 
has the ships and it also has the managers, the operators, 
the officers and the men. It is now conveying about one- 
third of our imports and exports, or three times the propor- 
tion of before the war. 

The nation has 8,000,000 gross tons of newly acquired 
merchant vessels on its hands, ships in which all the Amer- 
ican people are stockholders. These stockholders are 
unitedly determined that our ships worth having shall not 
pass out from under the American flag. Any political clique 
or party that consented to haul down the flag would be 
committing instant suicide. 
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PRESENT OvuTLOOK More FAVORABLE 

So the general outlook of the present is immensely more 
favorable than that of before the war for the development 
of a great ocean shipping and shipbuilding industry. But 
the obstacles in the way are substantially the same obstacles 
—the higher cost of operation and perhaps of construction 
of American vessels, the fact that even now our foreign 
competitors are in possession of two-thirds of the field, and 
the further fact that these foreign competitors in some way 
or to some degree are all powerfully upheld by the active 
aid of their own governments. 

It is not now possible to speak definitely and with authority 
as to the comparative cost of building ocean ships in Amer- 
ica and in Europe. But it is true that shipowners who 
have made inquiry on the other side within recent months 
have found that British shipyard prices were lower than 
American prices by at least a margin due to the abnormal 
state of sterling exchange. On the other hand, the American 
yards could offer quicker completion and delivery, which in 
normal times is of itself a marked advantage. Altogether 
it will probably be found, when conditions in America and 
in Europe have again settled down, particularly with 
“tramp” cargo vessels, that foreign ship prices remain lower 
than our own, though by a narrower margin than before. 

As to the costs of operation involved in at least the wages 
and the maintenance of the crews, Europe retains an un- 
deniable advantage as contrasted with America. The 
La Follette Seamen’s Law, whatever else it may have done, 
has conspicuously failed to equalize sea wage conditions 
around the world. Individual foreign seamen have quit 
foreign vessels in our ports and have reshipped on other 
vessels at the American wage scale. But this process, 
though not without significance, has not of itself brought 
foreign war scales, as a whole,-up to American wage scales. 

On May 1 last the pay of engineers, sailors, firemen and 
stewards on American merchant vessels, government owned 
and privately owned, was reduced by an average of about 
15 percent. The ensuing strike was quickly and easily 
won by the Shipping Board and private shipping companies. 
On August 1, 1921, the pay of the deck officers of American 
merchant vessels was reduced about 15 percent, so far as 
mates were concerned. The pay of masters, with their 

greater responsibility, was reduced less, or not at all. Early 
in May a reduction in the wage scale of British officers and 
men became effective without a general strike. New present 
wage rates of American and British officers and men for 
cargo steamers of the same representative type compare as 
follows: 

Comparison oF AMERICAN AND BritIsH Marine WAGES For *Crass C 
STEAMERS 

American Wages effective from May 1, 1921, and British Wages Effective 

from May 6, 1921 

British 
zeus 

Grade American g2 £ at $4.86 £ at $4.00 
IDG? OCI 90 000000000006 $195.00 26/10 $128.79 $106.00 
Secondiloficerseee rine 170.00 21/10 104.49 86.00 
sBhixdmoticer- eels 150.00 17/10 85.05 70.00 
Garpentermeny sites cece 85.00 14/10 70.47 58.00 
Boatswaingeneennenenteeict 80.00 13/10 65.61 54.00 
ANS GEARENc os 00000000000 72.50 11/— 53.46 44.00 
Ordinary seamen.......... 52.50 7/10 36.45 30.00 

Chief engineer............ 285.00 35/10 172.53 142.00 
First assistant engineer.... 195.00 26/10 128.79 - 106.00 
Second assistant engineer.. 170.00 21/10 104.49 86.00 
Third assistant engineer... 150.00 17/10 85.05 70.60 

DOAK o6000000000000 80.00 13/10 65.61 54.00 
Oil? soon OC Rone en eene 80.00 13/- 63.18 52.00 
WEEP NGEP5 66dc00900000 80.00 13 /- 63.18 52.00 
REE 99000000000000000 75.00 12/10 60.75 50.00 

Coal passer and wiper...... 65.00 12/- 58.32 48.00 

*Class C, from 7,501 to 12,000 power tonnage—gross tonnage plus indi- 
cated horsepower. 

Reductions in an equal or greater ratio have since become 
operative among officers and men of the Norwegian and 
Japanese merchant services, but the data for exact compari- 

son with American schedules have not yet reached the United 
States. It can be said, however, that America is now pay- 
ing wages far higher than those granted by any competing 
nations, and that the cost of food or maintenance is also 
markedly higher, so that in this respect there is no important 
change whatsoever from the economic conditions that pre- 
vailed before the great war. Sea pay, which rose during 
the war in Europe as well as in America, has since been 
somewhat reduced in Europe as well as in America, so that 
the difference between American ships and foreign ships in 
wage cost and operation remains substantially the same as 
it was before. 

WAGE 

In fact, allowing for abnormal conditions of international 
exchange, the wage handicap against American ships is 
greater than ever. Foreign steamers plying in American 
trade demand their freight or charter hire in American 
money, but buy their supplies as far as possible and pay 
the wages of their crews in their own depreciated currency. 
The result is astonishing. A case just reported to the Amer- 
ican Steamship Owners’ Association is that of a Norwegian 
steamer of a deadweight capacity of 11,000 tons. Her total 
cost of crew, including officers as well as men, per month, 
taking the kroner at 12.65 cents, is $1,613 a month, while 
the total cost of crew of a submarine boat type steamer, with 
a deadweight capacity of 5,350 tons, is $3,302 a month. 

Of course the abnormal difference in cost of operation, 
due to the present state of international exchange, is tempo- 
rary; it will not last forever. But for the time being it has 
the practical effect of a profound discouragement to Amer- 
ican shipping and of an actual subsidy to foreign shipping 
which will have to be met in some thoroughly effective way, 
if American shipping is to live through the crucial ordeal 
of the three or four years to come. 

Wages and maintenance together make up about 15 per- 
cent of the total operating costs of a modern freight steamer. 
‘The present cost of wages and maintenance to our British 
and Norwegian competitors, largely because of upset rates 
of exchange, is nearly or substantially one-half our own cost. 
This exceptional difference, of course, will tend to decrease 

as financial conditions are restored, but for the present this 
extra cost of wages and maintenance is a grave handicap 
to American shipping in a period of unprecedented intensity 
of competition. The difference in wages and maintenance 
is all the heavier a handicap on the new American merchant 
marine because America still lacks the well-coordinated mer- 
cantile and maritime organization all over the world which 
enables British shipowners to meet the competition of conti- 
nental nations having wage rates still lower than the British 
scale. The effect of this close British co-operation in every 
country, in every trade and in every port, of British agents, 
merchants and bankers in enforcing preference for British 
ships, makes that shipping in effect one of the most thor- 
oughly protected industries of which there is any. record 
in commercial history. 

HANpDICAP GREATER THAN EVER 

SHIP AND SAIL IN AMERICAN VESSELS 

All over the world British manufacturers and merchants 
and their representatives will be found demanding that 
British ships must secure all the cargoes which they can 
manage to control. There must be similar tenacious organ- 
ization and cooperation of American manufacturers and 
merchants in the interest of their own country’s ships and 
their own country’s flag if our new merchant marine is to 
have the even chance to which it is honestly entitled. 

Another important factor in the maritime situation, be- 
yond the lower wage and maintenance cost of foreign ships 
and the disciplined activity of our competitors, is the gen- 
erous direct or indirect national aid extended by all govern- 
ments, particularly to their regular line steamship services. 
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Just before the great war the United States Commissioner 
of Navigation published an analysis of the subsidies, sub- 
ventions and bounties then being paid to the steamship 
interests of the world’s chief maritime nations. These sums 
aggregated about $46,000,000 a year, of which Great 
Britain’s own share was approximately $10,000,000. While 
the British and the Germans at that time gave direct state 
aid only for mail, passenger and fast freight services, it 
was significant that other governments, notably France, 
Italy and Japan, were subsidizing virtually their entire 
merchant marines and even giving direct bounties to ship- 
building. : 

As rapidly as possible, these subsidies, subventions and 
bounties are now being re-established—they were not nec- 
essary during the continuance of the war. It is probable 
that when the total sums of these state expenditures are 
again recorded they will be found amounting to a great deal 
more than $46,000,000 a year, for the war itself most vividly 
emphasized to all governments and all peoples the tremen- 
dous value, indeed the imperative necessity, of a strong com- 
mercial shipping for defensive and commercial purposes. 

WHat We Must Do 

What the American people must, therefore, prepare to 
do to enable American merchant ships to compete success- 
fully with the ships of foreign nations is: (1) ‘To find the 
most practicable form of equalizing American sea wages 
and costs of maintenance with the wages and costs of main- 
tenance of foreign ships, by a system of preferential duties 
or subsidies and subventions, or some other still more ef- 
fective method, if that can be found; (2) of organizing 
American manufacturers, merchants and bankers into a 

league as disciplined and powerful as the similar British 
league, for example, for securing the carriage of a greater 
share of our imports and exports to American ships; (3) 
of offsetting foreign subsidies, subventions, bounties and 
like national assistance given to the ships of our competitors. 
In addition, if it is discovered that the first cost of 
American-built ships is greater than the first cost of foreign- 
built ships, there must be full compensation for this factor 
also. In other words, the American merchant marine must 
be made what it has not been for more than sixty years, a 
nationally protected industry, as for most of the life of this 
republic manufacturing and agriculture have been protected 
industries. These things must all be done, or the new 
American merchant fleet, which is even now being beaten 
off the ocean by its competitors, will inevitably again decline 
and disappear exactly as the old merchant marine was de- 
clining from 1855 onward. 

Moreover, it is essential that the classification and survey 
of American merchant shipping in the years to come. be 

controlled by interests 100 percent American. The success 

of the American Bureau of Shipping is absolutely essential 

to the prosperity and security of the new American mer- 

chant marine which must also find in American hands the 

resources for a major part of the underwriting of the ships 

themselves and of their cargoes. Only the other day British 

marine insurance companies were assisting the Liverpool 

conference lines to retain complete control of the Egyptian 

cotton trade by allowing British ships much lower insurance 

rates on cotton cargoes than were being granted to American 

ships. The protective value of classification, survey and 

insurance of our own is a point that cannot possibly be over- 

estimated in any study of the future of the American mer- 

chant marine. 
American shipowners must develop, as rapidly as possible, 

what their fathers possessed before them, a corps of the 

most efficient seagoing officers in the world, every one an 

American citizen, and the largest possible number of citizen 

seamen. The American people will never consent to protect 

and encourage American shipping as it must be protected 

and encouraged so long as any substantial proportion of that 
shipping is officered and manned by alien subjects of foreign 
countries, our rivals in trade and possible enemies in war. 
Who can justify a merchant marine as a naval reserve unless 
it is securely held in loyal hands, and not in the hands of 
those who in an hour of need might betray it to the enemy? 

Financial Statement of Shipping Board 
STATEMENT of the assets and liabilities of the 
Shipping Board as given by Chairman Lasker in 
testimony at an executive session of the Senate com- 

mittee on commerce and the House committee on merchant 
marine and fisheries has been made public. The state- 
ment is as of July 1 and does not include unexpended ap- 
propriations, the fleet, or contingent cases and admiralty 
claims. The statement shows total assets amounting to 
$307,000,000 and liabilities amounting to $115,000,000, so 
that if the various claims against the board should run as 
high as $200,000,000, as estimated, it would have the fleet 
left. The assets as of July 1 were as follows: 

ASSETS 
Cashieh sank ence en eee ECeE $33,000,000 
Accounts and notes receivable................-....-. 33,954,000 
Accounts receivable of managing agents.............. 9,360,000 
@peratine. ‘supplies. Socnecee ee eee 10,850,000 
Surplus materials for sale, inventory value........... 35,561,000 
Land, structures and equipment for sale.............. 42,229,000 
Mortgages receivable and securities................0. 10,865,000 
Notes receivable from ship sales (unsecured)........ 16,375,000 
Notes receivable from ship sales (secured bymortgages) 98,997,000 
Real estate and equipment used in operation.......... 3,967,000 

Totals ao tiie racic eens See eee $307,400,000 

LIABILITIES 

Accounts and vouchers payable,.accounts payable of 
managing agents, accounts payable for charter hire 
and refunds of deposits and collections............. $71,482,000 

Mortgage bonds and mortgages payable (obligations 
assumed on acquisition of property)............... 2,109,000 

Reserve against value shown in inventory of surplus 
materials and lands, structures and equipment...... 42,287,000 

Total liabilities, exclusive of claims.............. $115,878,000 

The statement is regarded as important as the first of 
the kind that has been made to indicate to the board its 
financial status. 

Egyptian Cotton Controversy Settled 
One of the outstanding developments of the month of No- 

vember was the settlement of the Egyptian cotton dispute. 
The Liverpool lines conference has agreed to the allocation of 
50 percent of the tonnage in both the direct and indirect 
trade of Egyptian cotton to American vessels. They had 
previously proposed to give 50 percent of the sailings in the 
direct trade to American vessels, but this would not neces- 
sarily have meant 50 percent of the cotton and until now they 
have positively refused to grant any portion of this cotton 
going by the way of the United Kingdom to American 
vessels. 

Regular Commercial Schedules 
Chairman Lasker has decided to maintain the schedules of 

Shipping Board steamers so that they will conform to the 
best foreign practice. This will place our vessels in a much 
stronger competitive position and enable them to give the 
merchants in this country greater facilities for doing business. 
It will also inspire greater confidence in the operation of gov- 
ernment tonnage. This action will be of the greatest benefit 
to exporters throughout the country, and it is confidently 
expected that materially increased support of American flag 
ships will be immediately forthcoming. 



Present Indications Regarding Ship Operation 
By Robert E. Annin 

The successful operation and management of ship property involve factors so 
complex and far reaching as to require a grasp of conditions, prospects and possible 
influences broader, perhaps, than is needed in any other purely commercial vocation. 
Either ownership or management contain speculative elements which cannot be evaded. 
Capital once put into tonnage 1s fixed. Its profitable employment depends, in large 
part, on factors altogether beyond human control. 

T is the consensus of trained opinion today that not in 
modern times have conditions, influences and uncer- 
tainties created so confusing and perplexing a situation as 

now prevails for either owners or managers. 
tions extend to the very roots of industry, the prosperity of 
which is, of course, the essential basis of a prosperous 
commerce. 

In every commercial community the dominant questions 
are: how much further are the reactions of the war likely to 
go; and how soon may the hoped for, and longed for, im- 
provement be expected to set in? Speculation on this sub- 
ject extends from the broad fundamentals to the conditions 
and prospects in every trade (and the opinions expressed are 
almost as numerous as the individuals expressing them). 

Even now, however, certain facts and tendencies are emerg- 
ing rather clearly from a badly confused situation. Notably 
the uncertainty of trade policies on the part of the great trad- 
ing nations is likely to discourage the initiation of permanent 
and far reaching plans involving heavy investment. Even 
England and the United States appear to be considering 
changes in national policies so long pursued, that they had 
come to be tacitly considered as permanent by the generality 
of observers. 

CHANGE IN POSITION OF TRAMP STEAMER 

Another item, which from the owners’ and operators’ view- 
point seems fundamental, is a change in the position of the 
tramp steamer. Such ships have been the backbone of the 
oversea commerce of all the great maritime peoples—notably 
England and Scandinavia—and have on the whole proved to 
them highly profitable. But today it would appear that the 
best days of the occasional voyager have passed and the busi- 
ness of oversea transportation is likely to tend increasingly 
toward lines giving regular and established service over 
permanent routes. Of this tendency the indications seem not 
only unmistakable but they are rooted in the economic drift 
of modern business, large and small. They are as inevitable 
as (for example) the concentration of land transportation, 
over the quickest and most economical routes, by vehicles 
carrying the heaviest loads at the least per ton overhead and 
operating cost. They are in line with the universal modern 
tendency to attempt economy through the organization of 
large rather than small operating units. 

To illustrate: in 1895 (26 years ago) the handiest type of 
tramp steamer for a typical steady trade was what was called 
the twelve- or fourteen-load ship. This meant that steamers 
carrying from 2,500 to 2,900 tons of weight cargo were more 
profitable for irregular trade than either a larger or a smaller 
unit. In those days a twenty-load tramp (say 4,200 tons 
cargo weight) was considered large, and one of twenty-four- 
load capacity rather exceptional. : 

From 1895 on, the average size of tramp steamers has in- 
creased steadily, until today a grain charter under twenty 
loads is exceptional, twenty-five loads is ordinary, while any- 
thing up to forty loads does not attract attention as unusual. 

This trend at least.is obvious. ‘The world’s tonnage has 
constantly progressed toward the larger individual unit. The 
chief causes are clearly twofold. First, the smaller ton-mile 

These condi-_ 

expense (both overhead and operating) of the larger ship; 
and second (resulting therefrom) the progressive enlarge- 
ment of facilities throughout the competing ports of the 
maritime world. Contributary to these is the general ten- 
dency of land transportation to seek the cheapest terminals; 
and the struggle of rival ports to provide facilities adequate 
for the largest volume of both land and water traffic. 

TRADE FoLtLows Economic LINES 

That the latter proceeds along economic rather than na- 
tional lines is not only the teaching of commercial history, 
but is also clearly indicated by current developments. For 
instance, it is of public knowledge that a scheme for deep- 
water traffic via lake and canal to and through a Canadian 
port, in competition with New York and Boston, is securing 
support in over a dozen states in the western section of the 
United States. And it is to be further noted that the same 
port (Montreal) during the season now passing nearly 
monopolized the outward grain traffic of the Atlantic coast 
of North America, until its facilities became insufficient for 
the traffic which sought to move through that terminal. | 

The abnormal demand springing from war causes now 
being a thing of the past, it seems evident that the limit of 
economical size for occasional cargo carriers has for the 
present been reached. Grain, a most vital business for the 
tramp, is a seasonal commodity; therefore owners cannot 
base their calculations on the assumption that their ships will 
always, or usually, be employed in that traffic. Hence the 
tramp of the present and (presumably) of the immediate 
future must endeavor to strike a mean size, which in operat- 
ing economy shall not be too small for the needs of the grain 
trade, nor too large for the average shipper of other bulk 
cargoes—ore, lumber, sugar, coffee, general cargo, etc. Espe- 
cially during the period of depression in international com- 
merce, tramps will require the support of many different 
trades and specialized types will be difficult to handle. Even 
during the recent English coal strike, when there was an 
eager demand for spot tonnage, it was difficult to place 
tramps of over 7,000 tons cargo capacity and often impossible 
to secure charters for ships of 9,000 tons and up. 

ADVANTAGES OF REGULAR LINES 

The limit of size for liners, on the other hand, is fixed by 
only two considerations—the facilities at terminal ports and 
the average volume of cargo to be moved. This, combined 
with more permanent, economical and efficient machinery for 

obtaining, loading, discharging and transshipping cargo, give 
to the regular lines an increasing advantage as trade becomes 
more highly organized. ‘True, they have special and large 
expenses in the maintenance of a relatively costly organiza- 
tion, but this again is offset by other factors—greater regu- 
larity of employment, lower per ton expense of transporta- 
tion and the good will of an established clientele. The last 
is an asset none too great at best in so highly competitive a 
business aS export or import, and almost non-existent as re- 
lating to casuals. 

Again, the large freight liners are able more efficiently to 
specialize for the carrying of perishable goods or other cargo 
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requiring special provision and hence paying relatively high 
rates. In such trade, of course, superior speed insures a 
preference. The combined freight and passenger liner is 
looming up as a “dual purpose” ship which may easily find 
profitable employment when the pure cargo carrier would 
starve to death. In this connection it is significant that some 
of the oldest and largest transatlantic lines are building fast 
passenger steamers with generous provision for cargo—a 
rather recent departure for some of them. As a present in- 
fluence, the collapse of the Baltic and Black Sea business, 
always a most important field for tramp service, must be 
reckoned with. How long it may be before this trade comes 
back to anything approaching a normal demand is any man’s 
guess. Until then, the tramp tonnage thus displaced must 
react on the whole situation. 

All in all it appears that future developments in ocean 
transportation will be such that tramps will occupy a much 
less important place than heretofore. The tendency will be 
to push them into feeder service. Certain lines of bulk com- 
modities will always require full cargo charters, owing to 
special conditions. But the heyday of the tramp appears to 
be over, barring, of course, fresh and unexpected develop- 
ments which shall neutralize the influences which are now so 
much in evidence. 

MororsHIPs 

Other, and even more vital, changes are perhaps impend- 
ing. The steady progress of the internal combustion engine 
is a fact of great significance. The average steam engineer, 
with the conservatism of his kind, has been inclined to view 
this as an interesting but more than doubtful experiment, un- 
likely seriously to threaten the dominance of the steamship 
at least for many years. A few successful and comparatively 
short trials of any novelty do not warrant conclusions on 
which far reaching plans can be based. But the so-called 
motorship seems to have passed out of the experimental and 
into a highly practical stage of development. In other words 
the motorship, formerly a question chiefly for engineers, is 
entering upon a period where it becomes a large practical 
question for operators, and growing records of actual service 
are attracting increasing attention. Not only do many of 
such records measurably bear out the claims made for this 
type, but evidences of the conversion of experienced steam- 
ship owners multiply. Reports of remarkable achievements 
have been common for some years; but trial trips and short 
voyage records are not convincing in a matter where sus- 
tained performance, maintenance costs, replacements and the 
indications as to length of competitive life are of the essence 
of the problem. 

One recent record of achievement, recently published, 
seems, however, worthy of special notice. The tanker Narra- 
gansett, built by Vickers at Barrow, and with a total dead- 
weight capacity of 10,000 tons, is said to have accomplished 
in twelve months service an average speed of slightly over 
ten knots on slightly less than ten tons average daily fuel 
consumption, against an estimated consumption of 35 tons 
per day with oil burning steam machinery. After covering 
60,000 miles in Atlantic service, her engine repairs are stated 
to have been trifling, while the performance of the ship in 
other respects was entirely satisfactory to her owners. 

Of an American built ship of this type, it is reported by 
her operators that on the completion of six months continuous 
service (as yet uncompleted), she promises to show an 
operating profit of $100,000 as against an estimated net loss 
of $6,000 with coal burning steam machinery. 

Comparisons Not NECESSARILY CONCLUSIVE 

These comparisons are not necessarily conclusive but they 
are certainly of interest to the operating end of the business. 
Once established, any type of engine that can avoid from 
one-half to two-thirds of the ordinary fuel expense of com- 

petitors must push its way rapidly by the mere force of eco- 
nomic selection. How rapidly such an advantage might be- 
come a decisive factor may be judged from the recent strides 
neds in the construction of oil burning steamers as against 
coal. 

According to the last annual report of Lloyds Register, the 
afloat tonnage of the former in 1921 was nearly ten times 
that of 1914. Comparisons are stated as follows: 

1,310,000 tons 
12,800,000 tons 

The same report states that of all the ships classed in the 
year ending June 30, last, no less than 58 percent were oil 
burners (not including older ships converted from coal to 
oil). 

On the same date 50 motorships were reported under con- 
struction in the yards of the United Kingdom. 

Under existing conditions the replacement of steam by in- 
ternal combustion engines would be slow, even if the experi- 
mental stage on the latter were admittedly over. The induce- 
ments for new investment in the field of ocean transporta- 
tion are at present meager and for some time to come are 
likely to remain so. The heavy additional expense of in- 
stallation will be a deterrent; and for the near future at least 
the scarcity of engineers familiar with this type of engine. 

But there is every prospect that, in the replacement of ton- 
nage, the motorship will receive increasing consideration. 
Thus far the proportion of this type in operation has not 
been sufficient to be an influential factor in fixing the level 
of freights. But when and if such proportion increases, the 
influence on rates will necessarily increase also and the matter 
will become of vital import to owners and operators of every 
class of ocean carriers. 

Such innovations may have an important effect on the 
question of bunkers. That cheap fuel is the most important 
physical factor in operating costs is axiomatic. If it were 
not, the ledgers of operators during the last six years would 
have proved it to demonstration. 

1914 @il burning steamers:.-2-.....-. 
1921 Oil, burning steamers). 4.5-+ 460. 

Economy oF Om FUEL 

Oil, as a fuel, has been rapidly displacing coal because 
the greater per ton production of power and the resultant 
increase of revenue producing capacity have more than offset 
the higher per ton cost. There are other factors, such as 
economy in loading, saving in wages, subsistence, etc., but 
the two items above named are the main factors. Clearly, 
therefore, the advantage of oil tends to disappear with any 
relative advance in price (as compared with coal) and with 
progressively declining freight rates. The latter of these fac- 
tors is now much in evidence. The former may be impend- 
ing. In fact the recent general advance in oil prices, while 
nearly every other commodity has declined, suggests that both 
influences are now to be reckoned with. 

The demand for oil as a power producer is increasing by 
leaps and bounds in all directions. As a lubricant, at all 
capable of meeting an increasing demand, no efficient sub- 
stitute for mineral oils is in sight. Therefore, if we assume a 
steady price for bunker coal, at or about present prices, and a 
continued advance in mineral oils, the point is not far off 
when the former will again become the cheaper fuel. 

In this matter it is not necessary to guess how distant the 
“exhaustion” of the world’s oil supply may be. For pur- 
poses of the present argument the only pertinent question is 
“How long can the superior efficiency of oil (all things con- 
sidered) offset the higher per ton cost?” In view of the dis- 
couraging outlook as to freight rates, and present relative 
costs of the two fuels, this turning point may possibly, from 
an operator’s standpoint, be very near. So far as concerns 
increased revenue, due to the release of cargo space and lift, 
this will be largely theoretical, as long as ships sail with 
partial cargoes one way and return in ballast. 
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Transferring Transport Service to Steamship Lines 

By Waldon Fawcett 

A point that has been forcefully brought out in the discussions on the Edmonds Bill 
is that not only has the Army Transport Service, as heretofore conducted, been with- 
holding the support that might fittingly be furnished for the establishment of per- 
manent steamship lines, but it has, all the while, been robbing the merchant marine 
of a share of its income from civilian passengers. The diversion is due, of course, 

to the abuse of the privilege whereby passengers are carried on Army transports for 
a nominal fee—formerly $1 per day, latterly $1.75 per day. 

F only the opposition of the War Department can be 
overcome, there will shortly be imparted a worth-while new 
stimulus to the development of the American merchant 

marine. This promising innovation contemplates the discon- 
tinuance of the Government transport service and its re- 
placement by permanent steamship lines, operated under 
contract by private interests. The Navy Department, notori- 
ously more progressive and farther-sighted than the War 
Department, is heartily in favor of the contemplated change. 
But the Army, with something of that selfish autocracy of 
which it cannot divest itself even in time of peace blocks the 
project, although it was long ago recommended by the ablest 
Secretary of War of the generation. 

Impatient at the perversity of the Army officers who are 
loath to relinquish any of their perquisites, Congress pro- 
poses to take a hand. Pending in the House of Representa- 
tives is a bill (H. R. 5348), introduced by Congressman 
Edmonds, that would to this end amend sections 17 and 19 

Extended hearings 
have recently been held upon this bill at which the sentiment 
in merchant marine circles was voiced by representative 
steamship owners. However, the Merchant Marine Com- 
mittee of the House defers recommendation to the lower 
branch of the national legislature pending a report from the 
Shipping Board which is now investigating the proposition 
from the standpoint of the obligations that would be imposed 
upon this institution. 

BASIS FOR PERMANENT STEAMSHIP LINES 

The new paragraph which the Edmonds bill would insert 
in the Merchant Marine Act would authorize the Shipning 
Board to, whenever possible, utilize the transport of the 
Army, Navy or Marine Corps as a basis for the establish- 
ing of permanent steamship lines. Where such opportunity 
presents the President is empowered to discontinue transport 
service by the Government and contract with the new service 
for a period not exceeding ten years. It is stipulated that no 
contract shall be made with any steamship company whose 
ownership is less than 75 percent American and it is also 
requisite that all the contracting companies’ ships, owned 
directly or through subsidiaries, shall be registered or en- 
rolled under the laws of the United States. 

Coupled with the foregoing in the pending bill-is a sec- 
ond section which, at casual glance, might appear to have 
no connection with the replacement of the transport service 
but which, as will hereafter appear, has definite contact with 
the main issue. This second stipulation of the Edmonds 
bill is to the effect that any contemplated extension of ser- 
vice by the Panama Steamship Company shall be submitted 
to the Shipping Board for approval and all extensions of 
service made by this company since in control of the Gov- 
ernment shall be approved by the Shipping Board or dis- 
continued and all freight rates established by this company 
shall be in agreement with rates established by the board 
for its operators and be subject to the approval of the board. 
A perusal of this second half of the bill will reveal, if the 
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first part did not, why the Congressional committee awaits 
the comment of the Shipping Board before pressing the 
pending measure. 

CONSTRUCTIVE POSSIBILITIES 

Representative George W. Edmonds of Pennsylvania, 
author of the bill that proposes to provide additional profit- 
able employment for the American merchant marine, has 
strong faith in the constructive possibilities of the proposal. 
He feels that, by this means, the Government may without 
recourse to subsidies, or subvention or anything of that sort, 
utilize its normal and inevitable expenditures for transport 
service to build up steamship services that are needed and 
that might be expected to continue even though there was 
fluctuation in the volume of military or naval movement. 
“My idea,” said Congressman Edmonds, not long ago, 

“is to go to a steamship line or have a steamship line come 
to the Government and say: ‘You are using one ship a 
month between San Francisco and Manila—with its ramifi- 
cations up to Nagasaki or over to Shanghai or Tientsin— 
and we are willing to make a 10-year contract with you to 
do this service.’ If such a contract were made then you have 
basically done something for the steamship company that 
they can count on as a positive income to utilize toward 
building up a service or a line between the two countries, 
the idea being to abandon the transport service of the Army 
and to contract with a steamship line to carry the men. 

Nor An INNOVATION 

“This is not any new thing; it is not a new thing of mine. 
England has always done this in building up lines to her 
colonies and Japan is doing it today. I traveled on Japanese 
steamers over in the East and I found these contracts with the 
steamship companies and Japanese officers and privates trav- 
eling on those steamers. It is my idea that in this way we 
will build up a permanent establishment, because it will pro- 
vide a steamship line with an income from the transport ser- 
vice and then the company will start to build that service up 
with other freight and other passengers. England is using 
such service to South Africa and in Australia and there is no 
reason why, in making contracts with steamship lines, you 
could not provide for the use of the steamers in time of war. 
If there is a man who would come to me and offer to do 
this service at the same price, and I know that I can accom: 

plish the establishment of a steamship line between certain 
points, I can not for the life of me see why he should not 
be allowed to do so. This plan will not cost any more 
money—and the men in the Army know it as well as I do.” 

Army officers who have advised Congressmen with respect 
to the Edmonds bill have contented themselves with the 
objection that there is nothing in the plan that would lead 
them to believe that the service will be any better or that 
the service will be any cheaper than at present. ‘They have 
missed entirely the constructive note that has been struck 
by the members who are pushing the bill, and have assumed 
that the dollars-and-cents aspect, in its immediate applica- 
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tion, is all that concerns the national legislature. Other 
than this the only argument advanced by the chief of the 
transport service of the United States Army to warrant con- 
tinuance of the present system is that it builds up an Army 
personnel in time of peace that knows something of the 
routine of handling troops at ports of embarkation and also 
the methods of getting them on and off the ships. 

AGREES WITH PoLicy oF JONES BILL 

Probably the most forceful presentation that has been 
made at Washington in behalf of the Edmonds bill was that 
of Mr, Winthrop L. Marvin who, as general manager of the 
American Steamship Owners’ Association, spoke for the en- 
tire membership of that body comprising about seventy Amer- 
ican companies operating and owning ocean steam shipping 
under the American flag to the aggregate of 3,000,000 gross 
tons. Mr. Marvin, in con- 
ference with the Merchant 
Marine Committee, made the 
point that Congress was vir- 
tually committed to the pol- 
icy exemplified in the Ed- 
monds bill because, by the 
Merchant Marine Act of 
1920, the legislature, in ef- 
fect, declared for an ultimate 
policy of private ownership 
and operation, If an end is 
to be put to all competition 
between Goyernment-owned 
shipping and the fleet con- 
trolled by private capital 
and enterprise, supplemen- 
tary policies such as_ that 
contemplated in the pend- 
ing bill are actually essen- 
tial. 

On behalf of the steamship owners it has been pointed 
eut to Congress that the ownership and operation of trans- 
port steamers by the United States Army and Navy were 
due, originally, to conditions which no longer exist. The 
Army transport service to the Philippines and Panama and 
the Navy transport service to Haiti, San Domingo, Samoa 
and Manila were all established prior to the World War when 
the merchant marine of the United States was far more lim- 
ited in its resources than at present. The War Department 
and the Navy Department were virtually compelled to es- 
tablish their own services because of the lack of adequate 
privately-owned shipping facilities. There is apparent rea- 
son to declare that it was never contemplated that these Goy- 
ernment shipping services should be permanent. 

cers. 

PrivATE Lines CAN HANDLE Troops At LESS Cost 

Steamship operators have no intention of allowing Con- 
gress to remain in ignorance of the motives of Army officers 
in opposing the surrender of any of the existing transport 
service. It is recalled that as far back as 1902 Elihu Root, 

then serving as Secretary of War, made the significant state- 
ment: ‘I am satisfied that it is practicable for the private 
shipper to do ordinary business much cheaper than it is 
possible for the Government to do it under the limitations 
which rest upon Government action, and that they can afford 
to do the business for less than it costs the Government and 
still make a profit.” And now, after two decades, we find 
the present director of ship movements of the United States 
Navy Department substantially concurring in this view and 
stating that the Navy Department prefers to use space in 
merchant shipping and does so whenever it can. Further- 
more this naval authority has, within the year, stated to 
Congressmen that not only does the Navy feel that it should 
not operate vessels where they will compete with merchant 

There has been instanced at Washington the fact auxiliary cruisers of the 
well known to every person at all conversant with Navy Department. 
the subject that the Army transports have been It is being impressed 
crowded at every trip with persons in no way con- upon Congress that the 
nected with the Army and with the most distant transfer to the American 
relatives and most remote connections of Army offi- merchant marine of the 

There was discussion in the Merchant Ma- 
rine Committee, anent this abuse, of the junket of a 
ship load of school teachers to Porto Rico on the 
first transport built at Hog Island. And as an illus- 
tration of what has been going on there was cited 
the spectacle of the Philippine delegates to the Con- 
gress of the United States, collecting $30,000 in 
mileage and traveling back and forth across the 
Pacific on the Army transports. 

vessels but that the Department realizes that it can not 
operate them as economically as cargo space can be obtained 
from well-established lines. i 

CausED ABANDONMENT OF TRANS-PACIFIC SERVICES 

Stubborn, selfish insistence by Army authorities upon the 
operation of their foreign-built transports on the Pacific in 
the face of Mr. Root’s recommendation and in defiance of 
the no less emphatic expression from a Congressional mer- 
chant marine commission appointed in 1905 upon the initia- 
tive of President Roosevelt was, according to evidence just 
placed before Congress, ‘‘a powerful contributing factor” to 
the final abandonment of American trans-Pacific services 
out of Puget Sound and San Francisco and the sale of the 
ships formerly in those services to foreigners. ‘Thus, in the 
words of Manager Marvin, the War Department made vic- 

torious war not only upon 
the American merchant ma- 
rine but likewise upon the 

financial support that now 
goes for naught in the cper- 
ation of the transport ser- 
vice is no minor matter but 
a move for self-preservation 
that is imperative, if the 
American merchant marine 
is to survive on the Pacific. 
In no other way will United 
States mail, passenger and 
freight steamers have a 
chance to live against the 

subsidized, cheap-wage competition of the paralleling 
Japanese and British lines. Solemn warning is given that 
conditions in the Pacific just now are such that the breaking 
down of the American services and the driving off of the 
Shipping Board’s commercial lines might prove a national 
calamity. 

Pactric Coast SHips ONLY PARTIALLY LOADED 

Speaking in behalf of the Pacific Mail Steamship Com- 
pany, Mr. Robert H. Patchin at a recent session called the 
attention of the Merchant Marine Committee of the House 
of Representatives to the fact that at the present time all of 
the nine large passenger-carrying vessels operating in the 
trans-Pacific trade are sailing from the Pacific coast only 
partially loaded because of the operation of United States 
Army transports in direct competition with them. To the 
same end, the Pacific American Steamship Association has 
made the point that the present competition merely makes 
both Shipping Board and Army vessels unremunerative at 
public expense. The burden on the taxpayers of the country 
is, of course, particularly heavy in the case of the Army 
transports which, by reason of taking cargo in but one direc- 
tion and maintaining separate terminals and operating forces, 
have a high overhead as compared with merchant vessels in 
regular trade. 

A clue to what is in the Congressional mind was supplied 
when representatives of the Pacific lines, appearing at. 
Washington, were asked by committeemen at the Capitol 
whether, if they were enabled to obtain the business now be- 
ing handled via Army transports, the companies would pur- 
chase vessels from the Shipping Board to supply this service. 
When no assurances on that score were given by the ship- 
ping men, Congressmen inquired whether, if the transport 
business were thrown to them, the ship operators on the Pa- 
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cific, who have announced their ability to handle this traffic, 
would give up their present M O 4 contracts with the Ship- 
ping Board and, accepting instead bare boat charters, would 
operate vessels without guarantee of a percentage profit. 

PANAMA STEAMSHIP COMPANY 

The second section of the Edmonds bill, that designed to 
bring the policy of the Panama Steamship Company into 
harmony with Shipping Board policies, might appear at 
first glance simple in purpose and direct in method but in 
reality it has behind it a complex issue, to explore the con- 
troversial phases of which would require many pages of 
this journal. Alike to the other section of the bill, inspira- 
tion came from a seemingly trivial incident. The report that 
the United States Army contemplated an extension of its 
present transport service spurred the friends in Congress of 
the United States merchant marine to make effort to end 
once and for all the insidious competition. ‘The reputed 
action of the Panama Steamship Company, in going out of 
its normal sphere of operations and underbidding Shipping 
Board vessels by $2 a ton for the movement of phosphate 
from Tampa, served to bring about the present deliberate 
effort to bring the Panama line within the jurisdiction of the 
Shipping Board in matters of freight rates and operating 
policies. 

Testifying at length before the Merchant Marine Commit- 
tee, Mr. Thomas H. Rossbottom, vice-president and _ secre- 
tary of the Panama Railroad Company, has acquainted Con- 
gress with all the circumstances and influences that induced 

the executives of the Panama Steamship Company to adopt 
the traffic policy and the rates which have been “under fire” 
in the shipping world. He declared in so many words that 
all the projects for the gradual extension of the services of 
the Panama Steamship Line, regarding which so much has 
been heard, are “dreams” of certain newspapers and two 
nautical journals. Nevertheless, members of the Merchant 
Marine Committee made clear their realization that on many 
a route in the Caribbean and in South and Central American 
waters there is room for only one line to operate profitably 
and that no private line can hope to compete with a line for 
which the Government furnishes the capital without interest 
or other charges. 

Various expressions have been made to the Congressional 
committee of the position of the private interests operating 
in the West Indies and Latin-American waters, notably the 
recital of the position of the Clyde Steamship Company 
made a few days ago by C. H. C. Pearsall, general manager 
of the foreign services of the Clyde Company. Mr. Pearsall 
has detailed graphically the history of the entry of the 
Panama Line into Haiti and of its cut of 25 percent under 
the rates of the private line, thereby forcing that private line 
to carry the freight to the outports at a reduction of 25 per- 
cent, though that private line only participated in 40 percent 
of the possible volume. All the shipping men who have 
contributed to, the discussions have declared that if United 
States trade in the West Indies is to be developed through 
the instrumentality of private lines there must not be Goy- 
ernment competition. 

Proposed Plans For Revision of the Navigation Laws 
Adoption of Merchant Shipping Act of Great Britain Advocated— 

A Precedent Found in Action of Navy Thirty-Five Years Ago 

By C. A. McAllister 

HE problem of devising ways and means to assure the 
permanency of our merchant marine is still an acute 
one. Depression in the world’s business is felt more in 

ocean shipping than in any other branch of industry. With 
most of our shipyards idle and with over two-thirds of our 
merchant fleet tied up, there is now ample time and oppor- 
tunity to discuss ways and means to put the facilities for 
our sea commerce in order, so as to be ready for the revivifi- 
cation of ocean carrying when brighter times come, as come 
they must. 

No matter what schemes may be advanced by interested 
parties to accomplish the desired permanency of operation, 
there is, and has been for many years, the underlying feel- 

_Ing among shipping people as well as with the public at 
large that our navigation and steamboat inspection laws are 
accountable for holding back our development on the seas. 
With such a universal belief, it is quite patent that some- 
thing should be done to investigate the matter and furnish 
relief to our shipowners, if relief is really found to be neces- 
sary. 

CONSIDERATION OF NAVIGATION LAws Nor OvERLOOKED 

It is generally supposed that the Government has been 
remiss in its duties, so far as this important subject is con- 
cerned. Such is not the fact, as when the bill creating 
the Shipping Board was passed back in 1916 it was made 
the duty of that body, among many other requirements, to 
investigate the navigation laws and to report to Congress 
what changes, if any, were necessary to remove any dis- 
criminations against American vessels. It is now a matter 

of history that shortly after the Shipping Board began to 
function we were plunged into the world war and all func- 
tions of the Shipping Board, other than those necessary to 
provide ships with which to help win the war, were, of neces- 
sity, sidetracked. However, in the fall of 1919, the Ship- 
ping Board took up that portion of the law requiring it to 
investigate our navigation laws and after due consideration 
decided that it would be better to have a committee of ex- 
perts to report upon conditions as they were and report to 
the board such changes as it might deem advisable. 

SHIPPING BoarD COMMITTEE APPOINTED 

The committee was duly appointed and consisted of Mr. 
Franklin (chairman); Mr. Ferguson, of the Newport News 
Company; Mz. Kirlin, the Admiralty lawyer; Mr. Smith, 
president of the Ward Line; Mr. Furuseth, of the Seaman’s 
Union; Mr. Brown, president of the Marine Engineers As- 
sociation; Mr. Warden, then of the Standard Oil Company; 
Captain O'Donnel, of the Sprague Steamship Company; 
Mr. Alexander, of the Pacific Coast Steamship Company; 
Captain McGray, of the Neptune Association, and Mr. De- 
lancy, of the Shipping Board. ‘The writer was appointed as 
secretary of the committee. 

During the winter of 1919-1920 this committee functioned 
as best it could during the period of inflated prosperity in 
all branches of industry which followed the world war. All 
of the members devoted as much of their time as their very 
important private business interests would permit. The 
committee was actuated by but one motive and that was to 
investigate matters as impartially as possible and to-make 
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their recommendations for the very best interests of the 
American merchant marine. ‘There was at all times, among 
all of the members, a sincere desire to do justice to every 
element interested in the subject. 

EXTENSIVE DATA COLLECTED 

At the time the meetings of the committee were com- 
menced, the widest publicity was given to its objects and 
constructive suggestions were invited from all interested 
persons. Following this appeal many of the leading men in 
shipping and its allied industries presented their views to 
the committee for its consideration. ‘These constituted the 
basis upon which the investigations and recommendations 
of the committee were made. It was impossible, naturally, 
for a committee composed of men of such large business in- 
terests to go into all the details of the subject, hence its re- 
ports and recommendations have been confined to items of 
major importance. 

It is not within the province, and far from the desire of 
the writer, to divulge what these recommendations have been, 
as the committee holds that its relations with the Shipping 
Board are entirely of a confidential nature. It is, neverthe- 
less, due the public to be advised that these recommendations 
will form the basis of re-codification and revision of all the 
laws relating to shipping, which the Shipping Board is 
having prepared by a special Admiralty counsel appointed 
by the board. It is understood that when this work is 
completed, the new code will be presented to the Congress 
for its consideration and action. Work of this kind is neces- 
sarily arduous and complicated, as it is absolutely essen- 
tial that it be done thoroughly and accurately. The work 
of revision is now well advanced and should be presented to 
the present Congress. 

Entirely disassociated from the membership of this com- 
mittee and its reports, which were filed with the board over 
a year ago, the writer learns from various associations among 
shipping men that there has recently been a growing senti- 
ment among people interested in our shipping activities 
to the effect that the surest and best way to place our mer- 
chant marine on an equal footing with our shipping rivals 
is for Congress to adopt for all our vessels in the foreign 
trade the Merchant Shipping Act of Great Britain. The 
men who favor this procedure have in no instance been those 
who can be called pro-British in thought or action; on the 
contrary, some of them I have talked to on the subject are the 
leaders in the demand for a strictly American merchant ma- 
rine in every particular and have proved by their action 
that they are sincerely devoted to the upbuilding of our own 
shipping. 

MERCHANT SHIPPING AcT OF GREAT BRITAIN ADVOCATED 

They base this contention for the adoption of the Mer- 
chant Shipping Act on the fact that Great Britain is the 
premier maritime nation in the world and besides knowing 
the business thoroughly has by far the largest fleet of mer- 
chant vesseis. The laws which have sufficed in the build- 
ing up of this shipping supremacy must be such as to have 
given the British shipping all necessary protection, without 
in any way hindering its development. It is frequently 
claimed that, so far as governmental regulation is concerned, 
our ships are at a decided disadvantage when compared with 
British vessels. Very well, then, why not adopt the very 
laws which gave the advantage to British vessels over our 
own vessels? Our common law is based on the common law 
of England. Because they are British laws is no reason why 
they would not work just as well on our own statute books. 
Imitation is said to be the sincerest flattery and there seems 
to be no good reason advanced why we should not avail our- 
selves of this code of maritime laws, built up with years of 
successful experience in operating ships in the foreign trade, 
which we, as a nation, have not had for over fifty years. 

ACTION OF THE NAvy ESTABLISHES A PRECEDENT 

About thirty-five years ago we began to construct our so-- 
called New Navy. For a period of over twenty-five years 
up to that time, naval construction in this country had been 
a lost art. Great Britain had been compelled then, as al- 
ways, to keep her naval efforts up to the top notch: As a 
result she had far outstripped us in the efficiency of war 
vessels. The then head of our Navy Department, for a 
comparatively small sum, purchased from English firms 
complete detailed designs for an up-to-date battleship and 
several large cruisers. A great howl arose in many quarters 
in this country about the alleged unpatriotic act of purchas- 
ing plans abroad for our war vessels. The contention was 
that, despite our inexperience in warship construction, we 
could, unaided, produce designs to equal or better the British 
designs. 

The writer was then connected with the Navy Department 
and worked on plans used in the construction of many of our 
new war vessels. The purchased plans were consulted by 
all and proved of the greatest value. By getting these plans 
we had secured the accrued experience of people who had 
been following that line of effort during a period of a quar- 
ter of a century, while we had done nothing. Our designers 
were not to blame because they had nothing to build during 
that period of inanition. 

With the start obtained by thus adopting the experience 
of others, our naval designers soon became absolutely inde- 
pendent and now for many years the designs of our naval 
vessels, strictly American, have been sources of pride to our 
own people and of admiration of our rivals. To recognize 
that which is good and worthy of emulation in others is not 
unpatriotic by any stretch of the imagination; on the con- 
trary, it is entirely logical, and an evidence of good common 
sense. 

REVISION OF NAVIGATION LAws A PARALLEL CASE 

The matter of navigation laws is, in the writer’s opinion, 
almost a parallel to the naval construction incident herein 
quoted. During the long period in which we were somnolent 
in foreign shipping Great Britain has forged ahead. Now 
that we are striving again to take our place on the seas what 
is more logical than to adopt her best methods, to the end 
that, as we gain experience, we may equal or better her, 
insofar as getting and holding our just proportion of the 
sea-carrying trade of the world is concerned ? 

American ships should have every advantage and privi- 
lege given to the ships of other nations and as much more 
as we can give them. When the matter of revising our ship- 
ping laws reaches Congress, let us devoutly hope that they 
will carefully consider all phases of this situation and do 
what is best. If some code of laws, which regulate and pro- 
tect the ships of our rivals, is found to be more advantageous 
than the code our vessels have been working under, then do 
not let us hesitate to adopt them, be they English, French, 
Scandinavian or Hottentot. 

Foreign Trade Vital to Commercial Future of 

United States 

That the commercial future of the United States depends 
upon a development of a permanent export market, and that 
the wartime foreign trade of this country was artificial and is 
being rapidly lost, were points brought out strikingly in an 
informal talk given at the United States Shipping Board to a 
body of newspaper representatives by R. T. Merrill, of the 
staff of Vice-President J. B. Smull, of the Emergency Fleet 
Corporation. His subject was but one of a number of studies 
which the board is having made of the basic facts affecting 
and underlying world trade conditions and especially the 
economic position of the United States. 



Shipping Board Ready to Operate Under Jones Act 

Chairman Lasker and Board Handling Shipping Policies, While J. W. 

Powell, Surrounded by Competent Shipping Men, Directs Operation 

HEN Charles Piez, former director general of the 
Emergency Fleet Corporation, called at the Ship- 
ping Board on November 15, he expressed the opin- 

ion that the Shipping Board had made remarkable progress 

and that Mr. Lasker had applied to the Shipping Board and 

Emergency Fleet Corporation a scheme of organization ex- 

isting in many large industries. Mr. Piez declared that the 

board was now in a position to put into operation the 

excellent provisions of the Merchant Marine Act and that 

Mr. Lasker had, by appointing Joseph W. Powell president 

of the Emergency Fleet Corporation and surrounding him 

with competent ship operators, placed his house in order to 

do business. 
According to Mr. Piez the principal trouble today is the 

vast reduction in tonnage of ocean freights which has caused 

a stagnant market for ships which will not improve until 

there is a resumption in foreign trade. He said, “constant 

criticism of the Shipping Board based in many cases on abso- 

lute ignorance of the conditions is fast destroying what little 

hope the American people have in the successful establish- 
ment of an American Merchant Marine.” 

COMBINATION CARGO AND PASSENGER SHIPS IN DEMAND 

Hearings were held before the Shipping Board on No- 

vember 14 relating to the allocation of the “535” and “502” 

foot combination passenger and cargo steamers to operators 

on the Pacific Coast. Representatives of the ports, the in- 

terested steamship lines, the trans-continental railroads and 

the various civic organizations presented arguments in favor 

of their respective terminals. 
The ports were requested to sponsor the steamship com- 

pany or companies applying for allocations and the steam- 

ship companies were asked to submit a brief history of their 

lines, outlining their finances, connections and personnel. 

A point brought out was that any service established by 

the board under the Merchant Marine Act must be adequate, 

regular and permanent. At the present time, it was stated, 

it takes a “535” type of passenger ship 70 days to make a 

round trip from San Francisco to the Orient. With three 

of these steamers in service a sailing can be made every 

three weeks and with five a two weeks schedule can be 

maintained. 

Pactric Coast REQUIREMENTS 

The number and types of ships that were requested for 
allocation to Pacific steamship lines were as follows: 

Five “535” combination passenger and cargo ships for 

Seattle. 
Three “502” combination passenger and cargo ships for 

Portland. 
Five “535” and two 502” foot combination passenger 

ships for San Francisco. 
Three ex-German liners for tourist traffic between Los 

Angeles and Honolulu. 
San Diego also requires passenger ships but has not stated 

the number. 

ATLANTIC COAST REQUIREMENTS 

Frank C. Munson, president of the Munson Line, stated 
that he had a contract with the board, dated August 6, 1920, 

for five “535” foot steamers and had already received two, 
the American Legion and the Southern Cross. He asked 
that the balance be allocated to him as soon as possible as 
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trade conditions with Brazil, Uruguay and the Argentine 
Republic warranted their being placed in service. 

Mr. T. H. Rossbottom of the United States Lines asked 
for three “535” foot steamers in place of the Princess Ma- 
toika, the Hudson and the Potomac for the Bremen route. 

He also requested that the Princess Matoika and Potomac 
should be permanently reconditioned and substituted for the 
two “502” foot steamers now on the London route. 

COMMITTEE TO RECOMMEND ALLOCATIONS 

Mr. Lasker stated that a committee consisting of Frederick 
I. Thompson, chairman, and Edward C. Plummer, on trade 
routes acting with H. S. Kimball, and A. J. Frey, vice- 
president of the Emergency Fleet Corporation, would in- 
vestigate the financial status and stability of the companies 
requiring steamers and make recommendations to the board 
for allocations. 

CONFERENCE WITH RAILROADS ON FOREIGN CONTRACTS 

The United States Shipping Board has announced that all 
railroads having traffic contracts with foreign steamship lines 
will be invited to a conference with members of the board at 
Washington on December 1 to discuss the nature of the con- 
tracts and their abrogation if they are found to be detrimental 
to the development of an American merchant marine. 

The Interstate Commerce Commission recently called upon 
the railroads to file with it copies of such contracts, and this 
was done by some 28 railroads. There has been much criti- 
cism of the contracts by certain members of Congress because 
in them the railroads frequently made exclusive traffic agree- 
ments and extended various privileges to foreign lines which 
are now regarded as prejudicial to American shipping, al- 
though most of the contracts were made many years ago at a 
time when there was little American shipping. 

COOPERATION SOUGHT 

While some of the speeches regarding these contracts have 
accused the railroads of alining themselves with foreign in- 
terests as against the American shipping, the members of the 
board, in making the announcement, were careful to refrain 

from criticising the roads and stated that the roads were to 
be “invited” to the conference and approached in a spirit of 
cooperation. It was recognized that the contracts were en- 
tered into before this Government had adopted a policy of 
building up a merchant marine, and it was stated that it was 
not expected there would be any difficulty in getting together 
with the railroads upon a plan for coordinating American 
ocean and rail transportation. 

May SUBSTITUTE CONTRACTS WITH AMERICAN SHIPS 

If it is found that the contracts are detrimental to Ameri- 
can interests, an effort will be made to substitute contracts 
with American ships. The Shipping Board will be repre- 
sented at the conference by Commissioners Thompson, Plum- 

mer and Lissner, who are members of the joint committee on 
interstate commerce and railroad relations, of which mem- 

bers of the Interstate Commerce Commission are also mem- 
bers. Commissioner Thompson proposes to consult with 
Chairman McChord of the Interstate Commerce Commis- 

sion and the members of the commission will be invited to 
attend the conference if they desire. Chairman Lasker, of 
the Shipping Board, has conferred on the subject with the 
President. 



Developments in Marine Insurance 
Hague Rules—Transshipment Premiums—Open Hatches— 
Temporary Ship Repairs—Salvage Association—Hull Pro- 
visions Consistent — Lighterage Clause — Shipboard Fires 

By ‘‘Bordereaux’”’ 

O other subject has excited so much discussion among 
marine underwriters during the past month as the 
advisability of adopting in this country the Hague 

Rules, 1921, recently formulated by the International Law 
Association at its Hague meeting. Advocates of the Rules 
claim them to be little more than a codification of the Harter 
Act, with the following three major concessions to the cargo 
interests, for which the latter have been unsuccessfully cen- 
tending for years: 

(1) The carriers are denied the right to limit their re- 
sponsibility for loss or damage at a lower figure than £100 
per package, as against the old customary limit of $100 or 
less. 

(2) The carriers are forced to allow cargo owners twelve 
months within which to make claims and to bring suits for 
damage. 

(3) The burden of proof, in the matter of theft and pil- 
ferage, has been shifted from the cargo owner to the carrier. 

It is stated, in explanation of Article VI, to which many 
cargo underwriters have taken exception, that the attitude 
of the foreign owners with respect to carriers being allowed 
freedom of contract as to the terms upon which they shall 
hold goods before they are loaded and after they are dis- 
charged is that before they load cargo and after they dis- 
charge it their duties do not differ from those of ordinary 
warehousemen with whom, in many parts of the world, they 
are in actual competition; they therefore wish to reserve to 
themselves such rights as are allowed to other warehousemen, 

American marine underwriters, as a rule, do not take 
kindly to the Hague Rules. They dislike them because they 
are voluntary, for one thing, and chiefly because it is felt that 
they give the carriers the best of the case in most of the 
important particulars. An international bill of lading would 
be welcomed by them, but the Hague proposals appear to 
them to offer fewer advantages than the Harter Act, if the 
latter were properly amended. ‘The proposed condition that 
neither the carrier nor the ship shall be lable for loss or 
damage arising or resulting from unseaworthiness, unless 
caused by want of due diligence on the carriers’ part to make 
the ship seaworthy, is regarded as ingenious and reflects: the 
determinaticn of the carrier to relieve himself and his ship 
from Jiability, whereas heretofore the ship has been exempted 
but not the carrier. It is claimed that the shipper is being 
asked to waive one of his few remaining defenses, in the 
matter of unseaworthiness and its warranty; it is practically 
impossible for the shipper to do as suggested and prove that 
the carrier dia not exercise due diligence. The shipper and 
underwriter have had no voice in framing the ocean contract 
and the result is that the latter is a distinctly one-sided docu- 
ment. Obscurity as to just how the Rules apply in vital 
particulars is also charged against them. One of the fore- 
most marine insurance authorities in this country advises 
the writer that you can “drive a coach and four through 
them.” 

Additional Premium for Transshipments 

S the result of a collision, a week or so ago, cargo had 
to be transshipped from one steamer of a well-known 
line to another vessel inferior in many particulars, 

and the question was again raised as to whether the under- 

writer was entitled to additional premium in consequence. 
Where due to the happening of an insured peril the cargo is 
transshipped to another vessel for the purpose of completing 
the insured voyage, the underwriter must accept as one of 
the results of the accident the burden of covering the risk 
on the poorer substituted steamer. The situation would be 
different, if the accident were not due to an insured peril; 
in that case the underwriters would be entitled to additional 
premium. . The point was well illustrated, several months 
ago, when the Honolulu returned to port and transshipped 
her cargo because of defective stowage. This was not a peril 
insured against and the underwriters were adjudged entitled 
to additional premium both for the transshipment and for 
the substitution of an inferior vessel. 

Damage from Open Hatches 

HE act of opening and closing the hatches of a ship 
relates primarily to the custody of the cargo, and is 
therefore not an act of management of the vessel, is 

the interesting decision handed down recently in the case 
of the Andean Trading Company vs. Pacific Navigation 
Company, 263 Federal Reporter 559. It means that under 
the Harter Act the owners of the vessel are not freed from 
Hability for damage done to cargo due to the opening and 
closing of hatches. One of the chief objections of under- 
writers to the present Harter Act is the fine distinction it 
draws between what constitutes care and custody of cargo, 
as distinguished from acts of management of the vessel. 

Temporary Ship Repairs 

OW and again the question arises as to the wisdom 
of permitting insurance companies to be charged for 
temporary repairs effected for the purpose of avoiding 

or minimizing delay and in order. that a vessel may be kept 
in freight-earning condition. By way of elucidation it might 
be added that temporary repairs necessitated by the action 
of a peril insured against, for which an underwriter may 
be held liable, are classifiable as follows: 

(a) Those prudently effected at a port of refuge because 
the cost of permanent repairs would be excessive. 

(b) Those effected at a port of refuge because of lack 
of the necessary facilities for the permanent repair work 
required. 

(c) Those made at the port of destination for the same 
reason as (b), or in order that the vessel may proceed to 
another port where the damage can be repaired at a less cost. 

(d) Those incurred at a port of refuge for the common 

safety of ship and cargo or the completion of the venture. 
(e) In addition to the foregoing there are those repairs 

which are made by the shipowner with the object of minimiz- 
ing or eliminating loss of time and these, of course, are of 

no benefit to the underwriter. 
As it would be advantageous to the underwriter that tem- 

porary repairs be made in instances (a), (b) and (c), it has 

been regarded as proper that he sustain the expense so in- 
curred, as well as the cost of permanent repairs later on. 
Furthermore it should be remembered that where a vessel 
has been damaged, by a peril insured against, the underwriter 
has to stand his proportion of the cost of the “particular 
average’ repairs; but he is not liable for the freight loss 
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which the shipowner suffers on account of the repair work. 
But there is a rule of the Association of Average Adjusters 

of the United States which apples right here. It reads as 
follows: ‘Fhe cost of reasonable temporary repairs shall be 
allowed when the material or parts necessary for 
permanent repairs are unobtainable at the port where the 
vessel is, except after unreasonable delay.” Also this: “The 
adjuster shall insert a note in the average statement in 
explanation of the allowances made.” 

From this it will be seen that in all cases involving delay 
in making repairs the liability of the underwriter turns, 
under adjustments in this country, on the ground of whether 
an unreasonable delay is incurred in effecting the repairs. 
Just what constitutes an “unreasonable delay” is not so easy 
to determine. It must be shown that the time so employed 
has been unusual and extraordinary as respects the specific 
repairs under consideration. Information as to the nature 
of the delay will generally be found in the note in the 
average statement. 

Salvage Association Organized 

YNDICATE “A,” of the American Marine Insurance 
Syndicates, has been withdrawn and in its place there 
is now being operated the United States Salvage Asso- 

ciation, Incorporated, which takes over the business and 
organization of the former. ‘The entire capital stock of the 
Salvage Association is held by the subscribers of Syndicate 
“A.” It is a non-profit making body and its purpose is to 
supply the American shipping trade with a service which 
shall be the counterpart of that furnished by the Salvage 
Association of London to British shipping interests. Its 
agents will be placed in all parts of the world; in fact, 
through its arrangement with Syndicate “A” it already finds 
itself equipped with expert representatives at many important 

‘ports. It also starts out with “A” ’s established offices at 
Boston, Philadelphia, Baltimore, Norfolk, Savannah, New 
Orleans, Galveston and San Francisco, with chief head- 
quarters at New York. W. C. Foley heads the surveying 
staff, with J. A. Wilson as deputy chief surveyor. At the 
organization meeting the officers were chosen as follows: 
President, Benjamin Rush; vice-president, Walter Wood 

Parsons; secretary, Gomer H. Rees; and general manager, 

s@harles R. Page. 

Hull Provisions Consistent 

: CCASIONALLY some cone will start a discussion of 
@) the alleged inconsistency in American standard hull 

policies with regard to those institute clauses that 
prohibit a vessel from using certain ports or from carrying 
certain classes of cargo during the currency of the policy and 
then to hold the assured covered at an additional premium 
for any violation of this warranty. The annual rate is 
based on the provisions of the institute clause and owners 
are held to be governed by the terms of the warranty in the 
matter of the trades in which they employ their vessels. The 
secondary clause, to which exception is sometimes taken on 
the ground of inconsistency, will, for an additional premium, 
protect the owner of the vessel should the master commit 
an unauthorized breach of the warranties. 

London’s New Lighterage Clause 

HE Pilferage Committee of the London Chamber of 
Commerce is in receipt of the terms of a new lighterage 
clause that is to be operative on January 1. The Asso- 

ciation of Master Lightermen and Barge Owners is respon- 
sible for the measure. The present clause, which exonerates 
the carriers from all liability for damage to or loss of goods 
“howsoever, whensoever, or wheresoever”’ such damage or 
loss might be caused, has been the subject of discussion for 
several months on the part of lightermen, barge owners, mer- 
chants and shipping managers in the hope that some modifi- 

_being limited to £50 per ton.” 

cation might be effected in it; and this has at last been 
secured. Under the provisions of the new clause goods shall 
be carried only at owners’ or customers’ risks, ‘“‘excepting 
loss arising from pilferage and theft of goods on board the 
barge whilst in the course of transit—such loss or damage 

The significant point in this 
new arrangement is the belief that an assumption of financial 
liability for safe custody best assures due care in the carriage 
of goods. On January 1 next the British Merchant Shipping 
Act, 1921, becomes effective. ‘This has the effect of extend- 
ing to lightermen and barge owners certain privileges respect- 
ing the limitation of liabilities for risks incurred in naviga- 
tion which, at present, are enjoyed by shipowners. 

A Round-the-World Risk 

ARGO coverage has been recently effected on the ex- 
hibits to be carried by the steamer St, Louis on her 
projected round-the-world voyage. ‘The vessel is now 

undergoing alteraticns to fit her for the cruise which will 
consume eleven months and will carry her to all the principal 
countries of the world. American exporters are highly 
enthusiastic over the undertaking. The cover is for about 
$3,000,006, against al! risks on all the exhibits abroad, and 

is offered cn a monthly value-reducing basis: The rate will 
probably be in the neighborhood of 3 percent. 

Shipboard Fires 

OTH underwniters and shipowners are yery properly 
exercised over the the relentless run of serious fires on 
ships—not quite so numerous this year as last but 

enough for alarm. Inferior coal and carelessness in bunk- 
ering, the latter menace having especially to do with 
neglect in clearing out the pockets of coal dust in the nearly- 
emptied bins, are charged with the majority of these disasters. 
In order to get at the root of the trouble an enquiry was 
recently undertaken by the London Board of Trade, Lloyds 
and the Liverpocl Underwriters’ Association and they have 
issued a statement, as a result of this investigation, giving 
details of fire casualties. This document leaves the causes 
of such fires in doubt but it contains conclusions and recom- 
mendations that should go far toward materially reducing 
this source of loss. 

It was found that coal left in bunkers is subject to spon- 
taneous combustion from overheating. Bunkers should be 
tight in order to prevent air from passing through the coal 
and thus providing oxygen whose absorption is attended with 
overheating. Coal left in bunkers should be moved to where 
it can be used first. Small coal is more liable to spontaneous 
combustion than large coal. No conclusion was drawn as 
regards duration of coal storage. Carelessness was found 
to have caused many shipboard fires, as when a worker drops 
his lighted match or live tobacco among inflammable goods. 
Most of the fires occur while the vessel is in port, loading or 
unloading. Oji!-driven vessels contribute numerous fires, 
resultant from accidental upset or leakage, and the vessel is 
often totally destroyed as a consequence of difficulty in con- 
trolling such casualties. Shert circuits of electric wires add 
their quota, the sparks falling on combustible substances. 

Great care should be taken in observing the condition in 
which certain commodities, subject to spontaneous combus- 

tion, are shipped, as well as how they are bagged and stored; 
among such dangerous merchandise was listed the following: 
Copra, sugar in bags. cotton, cottonseed, oil cake, coir, 
nitrate, hemp and jute, old rope, rags and flax waste, sheep 
skins and fish guano. Water coming in contact with calcium 
carbide or phosphorus caused several serious blazes. In a 
word, the chemical forces of nature plus human elements, 

such as carelessness, have been at the bottom of the great 
majority of fires on ships. Workmen should be impressed 
with a proper sense of their responsibility, and ship property 
will greatly benefit thereby. 
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Mr. F. B. Wobster, Editor 
Marine Engineering and Shipping Age 
Woolworth Building, Hew York City 

Dear Sir:- 

It is unquestionably the wisest and best plan to 

hold the anmual marine exposition at the same time with the 

annual convention of the Society of Naval Architects and Marine 

Engineers. The exposition this year has been remarkably satis- 

factory from the standpoint of the shipping trade. Exhibits 

wore well considered and skilfully arranged, and they strongly 

appealed to the serious attention of the practical men of our 

maritime industries. We heartily felicitate the management 

of the exposition on the valuable results attained. 

REGISTRO NAVALE ITALIANO 

Ascecse 
"RECORD KEW YoRR® 

new yorx. November 25th, "1922. 

PLEASE ADDRESS ALL COMMUNICATIONS TO AMERICAN BUREAU OF SHIPPING 

Mr. F B. Webster, 
Bditor, 

Marine Engineering, 
Woolworth Building, 
New York City 

Dear Mr Webdster:- 

We have your request of the 22nd 
instant for an expression of opinion regarding the 
recent marine exposition. In our opinion the ex- 
position was a very marked success The’ arrange- 
ment on one floor instead of three made it ve 
much easier of access and more convenient The 
first impression one received on entering the hall 
was of the neatness of the arrangement and the 
good taste used in the decorations. The exhibits 
were very good indeed, and very accessible for 
examination by those interested in particular 
features The taxi-cab service from the Naval 
Architects meeting, the reception of visiting 
delegates and other features designed for the 

Sincerely yours comfort and expediency of visitors were all that 
B £ Thrown could be desired 

ait IN Wein Notwithstanding the great depres- 
sion in marine as well as all other industries at 
the present time, the attendance was remarkable 
We have no hesitancy in stating our opinion that 

tever light the exposition is viewed in, it was 
an unqualified success. 

Vict President and General Mamger 

roms 5. 8.1004 

SOUTHERN PAcIFIC COMPANY Very truly yours, 
ATLANTIO STEAMSHIP LINES 

—— AMERICAN BUHEAU OF SHIPPING 
4 Pren 40,N. R. ; 

4.0 1eenLe b 

eis new vorx. x.y. November 28, 1921 yi coeprenidentn 

Marine Engineering and Shipping Age, 
Woolworth Building, 
New York, N.Y. 

Gentlemen: Attention: Mr. F.B.Webster, Editor 

Replying to your letter of sovember 22nd in 

which you request an expression of opinion of the recent 

marine exposition: 

I think it most desirable that the annual marine 

exposition be held at the same time and in conjunction 

with the convertion of the Society of Naval Architects 

and Warine Engineers and other marine organizations. 

I was very favorably impressed with the recent 

exporition. 

Yours truly, 

Sfp CPx), Six 7 2 irre. NEW YORK SHIPBUILDING CORPORATION 
Lidiehiem Shyjbudding Crporation. Md | Stak Sy ee 

CAMDEN NEW JERSEY,USA 

im MEPLY AcEER TO 

Hove28,1921. Siwnenenswarcveers 

tas REFERENCE CAMoEN, 28th Hovember, 1921 

"Warine Engineering and Shipping Age", 
Marine Engineering: and Shipping Age, Simmons-Bosrdman Pyblishing Company, 
Woolworth Building, Woolworth Building, 
NEW YORK. Hew York, N. Ye 

Atts P.B.Webster, Biitor. 

ATTENTION: Mr. F. B. Webster, Bditor. 

Gentlemen: 

war exrr emt Annual Mar In reply to your letter of the 22nd instant concerning the 

Sete eae soe sthe opinion Cate res ine recont meeting of the Society of Naval Arohitects and Msrine Bn- 

' gineere and other marine organisations held in Hew York concurrent- 
Exposition was not only 4 great success but better than it's predecessors, ly with the Herine Exposition: 

Gentlemens= 

Answoring your letter of the 22nd inatant, it affords 

The idea of holding the show in conjunction with the meetings The Exposition unquestionably gave an ovportunity to those 

in a. t1 erested in maritime affairs as well as to the general 
of the Society of Naval Architects and Marine Bngineers appeals to me SUE LoRVenOeS interest in maritime affaires is undonbtedly much 

greater than before the War, to see a very full line of marine 

ends DithE thle) ezrengenent ehc=) dP elcontt med ac} Leng {na tiers) sponte equipment and fittings, assembled under one roof and in such a way 
inte: ti to be an advantage in the combination. a8 to be both useful and interesting. 

Thore were m in Hew York for the purpose of attending one 
zibeve/nojmeane/lofj knowing what }percentsbeloteche|nenveze) of or other of the comarrant meetings, so that advantages should have 

ecerued to each ticipating organisation These expositions are 

IDET ( COSTED CCL GoD GIS COREG C2 CO BIG somewhat aapeneireRto stage, therefore tho industry, in ite present 
pote ressed state, should not be further burdened than is necessary; 

with andiselwere)mexing jplansitcjaae) the) exposition sIzam) ins] ined} to etree it would seem that a good show snmally or biennially cannot 
4 1 mich Delieve that the first attenpthas bean a ewcoss. : pat ibelvenssicteL to the shipping world, and to the public, whic 

fhe show just olosed was woll arranged and the exhibits up-to— 
Gate and to the point. 

Yours very truly, 

Yours traly, 

BETHL RHEUM SHIPBUILDING CORP ATION LD. 

Bet x0 (7, Or or Baya) arobitect. 
HePiFrear, 
NAVAL ARCHITECT, 

Shipping and Shipbuilding Executives Endorse Marine Exposition 
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