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~'HE SEA rs A 
lI'OMLlN 

flJl PrulIJ.; II. K eith 

TIle sea Is a womnn. channing 
and deep. 

Haunting a million ot men 
though t hey sleep.

A sweetheart whose bosom Is 
pulsing and warm , 

A vixen who taunts them In 
tempest. nnd slOrm! 

A mOlher · lIke being, she gives 
from her heart 

The catch for a crew. and fIsh 
for the m nrt: 

And of len sh e dances beneatb a 
great. moon 

While a sallor Is singing a voy
ager's tune ... 

1know she's a womnn-she has 
lObe. 

For so many men are In love 
with t he .sea! 

Poem Cou rtc&JI. 
I.lIke& Fleet F luhe& 
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SAILI NG BY SUffERANCE 

I:JlltF, iQI bu lJ O";, ....~ ~er· L(o""rdl 

Since man salls the sea on s u1ler
ance. eternal vigilance Is the price of 
safety. If anyone trait distinguishes 
the seama n It Is his constant alertness. 
He notices d rlCtwood on his course 
long before anyone else has seen it. 
He watches approaching vessels, esti
mating their course and speed, notes 
landmarks, buoys, weather, cloud 
formations, state of tide. direction 
and velOCity of current and the wind, 
In fact everything even remotely 
a ffecting his sh ip and her progress is 
included. In his observations. 

This may sound like a big order. but 
actually a lot of It the seama.n does 
$ubconsclously. At that, running a 
boat Is a full-time , 24- hour-a-day job. 
Even asleep part of him guards his 
ship, as witness many a skipper who 
has come on deck. aroused from deep
slumb£:r because the motion changed 
due t.o shoaling water, on altered 
course or any other good reason. 

Our able seaman has a darUng eye. 
He scans the sky and the water and 
little escapes his notice. He Is just as 
vigilant in good weather as in bad, and 
in strange waters as at home. 

Even In port the s ma rt. skipper has 
the ship's safety foremost In his mind. 
Is he lying In protected waters? Has 
he room to swing? Should he expect 
squalls from the west you'll surely find 
him anchored under the western 
shore. If his vessel swung much be
fore night, he might clear his anchor 
belore turning In. 

Bes ides the s hip the good skipper Is 
Interested In his crew. Are they feel-

Ing w~ll , or are they tired? Do they 
get. along , or Is there trlctlon? 

Below decks Is his domain also. 
Engines, s toves , wa ter and fuel sup
plies. victuals and menus all come In 
lor attention. True, he may and 
should delegate authority. but never 
should he relax an unobtrusive sur
veUJance of all facets ot ship opera
tion. 

A good skipper never takes any· 
body's word for anything. If a hand 
Informs him that "there Is plenty of 
water here" the skipper checks the 
chart personally because. after all, It 
his vessel piles up It Is his responsi_ 
bility. and his only. 

Skippers have no excuses. 
NOTE ; ThiS article WO$ publi$/U'd in 

tile September 195(1 issue 01 " The 
Rudder" (l11d i$ reprinted herein. bU 
special permis8fOI~ of the author and 
Ole magazi1le. 

SHIP LOSSES DURING 194 9 

According to a summary published 
by Lloyd's Regis~r ot Shipping, the 
world lost 414 ships totaling 858,661 
tons In 1949, 

Ships of more than 100 tons lost or 
condemned In consequence of casualty 
or stress of weather totaled 219, with 
236,690 tons. while ships broken up 
were 195, with 621.971 tons, 

Norwa y was the country thQt lost 
more ships as maritime casualtles-27 
with 15.757 tons. Great. Britain lost 
25 ships with 63.868 tons In 1949, be· 
sides ships broken up. 

United StaLes ships lost In 1949 were 
14. with 3,458 tons. 
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paper we can nlsle some lubricating 
experience of the Navy In World War 
n that will add to the general fund of 
knowledge on this subject and at the 
same Ume bring home some basic 
principles of lubrication which will 
help us avoid similar mistakes in the 
luture. 

It Is obvious that the lubricating 
IYStem and the oil fI.lms on various 
bearing surfaces a re essential par ts 
01 modern machinery design. SUllo 
problems Involving lubrica tion came 
to light. during World War n which 
indicated that the ImparLance 01 the 
n!latlonshlp of the lubricating 011 
rum to the operation of some of our 
naval machinery had been underesU· 
mated.. In many eases major fleet. 

' DIrf<:tor. U. S . Naval Engineering Ex· 
ptl'lment Stat ion. AnnapOlIl. Md. 
C.p~aln .... g&ett graduaU<l from the 

U. S. Nm u l AClldemy In the clau of 1921. 
M a Junior OmCflr h e had duty In the 
enrlneerlng depllTtmenta of d estroyers 
and battl~lp!I. DurIng lour UlUI'S or 
duty In l ubmarlnu he lane<! ... Chief 
Itqlneer. Commanding omcer and a. 01

I 

YiIton Ind Squadron !!ngtneer. In 0 
run of duty In the Navy Department h e 
..... hutrumental In Inl tlatlng and earry
Ina: out the program which ruulted In 
American-built 01~1 engine. ror the 
NI'IY lIud the electriC_drive .ubmnrlne. 
DurIng World Wal' n he wu Mllchlnery 
and RepaIr Superintendent at th e Mare 
bJand Navy Yard a nd 'ater Pleet MlIln
teliinee OI!icer of the Sennth Pleet . 

I AIalItant Manager. Product Acceptance 
Department, Standard. OIl Co. or Cali
fornia. 

INTRODUCTI ON 

In the days of sailing vessels, sea_ 
going lubrlcatJon was a simple busl
DeM. The few mech anisms which 
required any attention of this nature 
could be lubricated by a n occasional 
lick IIo1th B swab from Po tallow bucket.. 
However, modern engineering has 
relegated the taUow bucket along 
with the sailing vessel to a Jlmbo be
yond our reach. Whet.her we like It 
or not we are faced t.oday with sea· 
going lubricating problems which re
qulre not only detail design formulae 
but also II. continuous exercising of 
&QuDd common sense and engineering 
Judgment. It Is our h ope that In thl.s 

SOME CASE HISTORIES OF SHIPBOARD 


LUBRICATING PROBLEMS DURING 


WORLD WAR" 
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units Yo'ere Immobilized for months, 
too many vessels 01 II. badly needed 
class were spending too much time in 
port. and specialists In lubrication 
were carrying out tests on ships during 
wartime operations In enemy waters. 

T he authors have assembled, from 
their own experiences and from rec
ords of the Navy Department, in_ 
stances of machinery t roubles on 
naval vessels whIch were. or appeared 
to be, lubrication failures. Some of 
the dlmcultles arose from the use of 
the wrong lubricant or Its Improper 
application : some were from Improper 
bearing design. problems of metal
lurgy. or a combInation of these and 
other factors. A few cases show that 
some limiting quaut)' of the lubricant 
was not fully evaluated In the design 
of Ule unit. 

Strangely enough. the majority of 
the dlmcultles were due to the dis re
gard of some simple principle of lu
brication. Since lubrication depends 
on design as well as on materials. a 
change of lubricant alone was seldom 
su1Dclent to Insure trouble-free opera
Uon. The importance of the selection 
of a properly designed lubricant. for a 
propel'ly designed machine cannot be 
overemphasized. . 

CASE HlsTORIES 

S ince this Is a paper on lubrication. 
the eases will be divided to the best of 

Mr. Neely graduated from the U. S. 
Nanl AClld emy In the cl.... ot 1922. He 
resillned from the Navy In 1 9a~ Ul t.alte 
a poeltlon &II re.earch en ilinee r with 
Standard o f Calltornla. During the ntIt 
17 yeua he waa lnltrumental In the d e
velopment or a n uinber ot Import.ant 
patentlln the fte ld of lubrleatlon. Dul'1ng 
World War D be served with the Navy 
III an omcer I»edalbt In ruell and lubrl_ 
canta and. u a COmmllnder , W ... Head ot 
t he Petroleum 5ect.1on of the Nanl Tech
n ical MIISIon Ul Japan In UW!I. Poet
....r h e wu manager. Lubricant Dlvlalon . 
Stlilldard or Calltornla. and III U!r Vlce_ 
President of The CaJltornla 011 Co. 

' Fuel. lind Lubricant. Project OtIIcer. 
V . 8 . Naval £!Iglneerlng ElI;perlment Sta
tion . Annapolis. Md. 

Commander Ri tch graduat.ed rrom the 
U. S. Nanl Academy in the cliu.. 01 1939. 
After as-year Ulur o r duty In th e en-

our abWty into thick and thin fUm 
lUbrication problems. Let us start 
with thick nlm lubrication. which for
tunately covers most applicatiOns. 

In thick nrm lubrication we have 
the Ideal condition 01 an 011 tUm com
pletely separatlng the surfaces of ma
chine elements. An excellent example 
is the Kingsbury-type thrust bearing 
where the enUre thrust of the pro
peller is tmnsmitted through the 011 
nlm. The oil nlm llterally pushes the 
ship through the water. The geom
etry of the fUm and the s t ress distri
bution in the nlm are necessarUy a 
des igned part. of the equipment. In 
this type of bea ring It Is possible to 
apply the pr inciple of the 011 wedge or 
converging nlm formulated by OS
borne Reynolds. This principle of 
lubrication. using air as the lubricant, 
was demonstrated by Prof. Albert 
Kingsbury [ 11 ' at a conference In 
the Navy Department In 1896. It 1& 
possible that the relatively trouble· 
f ree operation experienced with this 
bearing Is at.tributable to \:.he thorough 
understanding by the manufacturers 
of the principles of lubrication in
volved. 

TURBIN2S ,,-NO REDOCTION GEARS 

Turbine lubrication Is one of the 
best known and most Important ex
a mples of thick fllm lubrication using 
a lubricating oil Here we have a 

lioeedng department o f the U. S. S. PievJ 
Mezico he aerve<! u I1ag lieutenant to 
commander Battle~hlpll. p /lelfte Pleet. 
until the filII or 1943. He then attended 
t he NavlI I PolItgrlldUlI.1e 8ehool and the 
Unlvenlty o r CallforntB u Berkeley In th e 
courae In PetrOleum Ell lLlneerlng. I n 
1940. he wu aulgned tem pOrlll'lIy to the 
Bureau ot 8hlp.!l and plU'tlcl»lI.ted 10 Oper
aUoD Cr06lll'08d1 a. a member ot the Bu
Ship' group. He went \0 the Experi_ 
ment StaUon In 1947. 

Paper \'ffaented at !.he P'lfty.-aeTenth 
Annual Meeting tlf Tbe Society 01 NII."at 
Arebltecta and Marine £!Iglneetll OD No
"ember 10 . 1949. by Capt. W. D. Leggett. 
Jr.• U. S. N. nod COmmllnder J . B . Ritch. 
Jr.. U . S. N ., bo\.h Of the £!Iglneer lng £I
perlment Station, AnnllpOlil. and Oeorge 
L. Neel)' of the St,a.odard 011 Co. of CalI
fornia. 

• Number-. In braCketa lDdlcate rerer
eneef; li lted at the end of the p aper. 
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much more dlfIIcult and complicated 
problem than the thrust bearing. The 
lubricant used must be Il. compromise 
between nn 011 ligh t enough to cool 
nnd lubrica te the mnln j ournal bear
Ings and control mechanisms prop_ 
erly, yet heavy enough to preventwca.r 
o r gear teeth, to cushion the loads. 
nnd to help silence the operation of 
the gears [21. 

There are other requirements for 
marine turbine oUs not so immediately 
apparent,. Prior to World War 11 
scattered reports had been rece.lved 
from the Fleet and from commercial 
turbine Installations of abnormal 
rusting' and sludging. An Increasing 
number of reports f rom Industry, 
aired In the meeting of the 0-2 Com
mittee of the American SocIety for 
Testing Materials In the summer of 
1940, prompted the Bureau of Ships 
to direct the Engineering Experiment 
Station to evaluate a turbine 011, for 
wh ich the manufacturcr claimed spe
cial rust preventive properties. This 
program was supported by the butld
e rs of naval turbines because of their 
general feeling that the oils then 
speclned actually were causing cor
rosion ot metal par ts In the turbine 
systems. A SOD-hour Navy rusting 
test was developed by the Experiment 
station which became a part of speci
fica tion NS 14-0- 15 for turbine oils. 
Later, a 48-h our rusting test was 
evolved which gave compamble re
sul ts. ~ 

The marked superlorit}' of the pres
ent-day product over the straight 
mineral oil used prior to World War 
n Is Illustmted clearly In Figure 1, 
which shows the relative rusting on 
two strips Immersed In the old and 
new-type oils with moisture prescnt. 

Turbine oils conta.lnlng oxidation 
and corrosion Inhibitors wcre In use 
on the Atlantic at the outbreak of 
World War n . The evidence as to 
their need was shown conclusively by 
the North Atlantic Patrols prior to 
the war. Howcver, the decision was 
made to cont inue the use of s traight 
mineral turbine oils on the Pacific 
because 01 the supply problem. War
Ume operations soon proved that an 
Improved lubricant was required In 
this a rea also. 

Long periods without 011 change. a t 
powers much h igher than the normal 
peacetime operations. were necessary. 
Peacetlme standards of purification 
a nd settling could not be maintained. 
Too many destroyers, badly needed 
on escort or patrol duty, were In port 
worrying over sludge and corrosion . 
In the chlU or the Nor th AtJantlc, 
the water vapor in the warm gear 
cases was condensed by the passage 
or the cold air over their exterior 
surfaces, making a regular "rainfall" 
Inside the gea.r case which resulted 

'In heavy rusting. On the Paeific the 
problem generally took lhe form or 
sludging In the oil reservoirs and con· 
t rol mechanisms because ot t.he 
higher atmospheric temperatures. 
Of course. both difficulties occurred 
on both oceans and frequently in the 
s.'\me ship. 

• 


, .8 

" 
F IGURII: 1.-<:mnptlI'IIIOU Of th,., nIIIUng on 

~ LCeI str ips which hn v,., been Imm,.,nIfld 
In Inhibited li n d lIonlnhlbli ,.,d t urbine. 
ol!~ ror the 48-hou r test . 

The decis ion was made to cho.nge 
over to the 2190-T turbine oUs con
taining corrosIon and oxldntlon Inhi
bitors. This change-over focused the 
attention ot the Opel'tltlng personnel 
of the Fleet on the turbine systems, 
and the situation rnpldly becnmc con
fused. Englneel'lng crews became 
supersensitive about the condition of 
lhelr gea r sets. Many vessels re
ported ser ious rusting after changing 
over to 2190-T oU. SOme blamed tbe 
condlt.ions on the new product and 
asked permission to r eturn to thc old 
s traight m ineral oil. One Navy Yard 
advised that rusting had been con
fined to certain classes of ships and 
these were all using 2190-T. 

Educating the Fleet to the change
over presented a problem of some 
magnitude. After 18 months' opera
tion In the forward areas on straight 
mineral oil, the U. S . S . Enterprise 
changed over to 2190-T 011 : even after 
flushing the system with fresh 
batches of oU for 72 hours, the new 
oil p icked up and carried In suspen
sion s umclent rust and carbonaceous 
material to cause considerable alarm. 
ThJs was rea lly disconcerting-new 
011 In a carefully Hushed-out system 
becoming black almost immedIately. 
Some reassurance is definitely in 
order before starting after an enemyl 
Conventional methods, such as cen
Lri!uglng, did not remove the con
taminants. Another 011 change was 
not made because of the necessity 
for continuous b igh -speed opera tion. 
The final cleaning was effected il.t sea 
by filtra~lon through m usUn bags, 
laundered and r ep1a.ced at frequent 
intervals. 

In another Instance, t he U. S. s. 
Alabama, while operating off the 
J apanese home Islands with Task 
Force 58. developed a cloudy condi
tion of the 0\1 1n one ot her four main 
turbine uni ts. This indicated a 
water-type emulsion In the oil which 
the opemtlng personnel properly 
thought endangered the full-power 
operation ot the turbine. 'Ille Task 
Force was undergoing dally KamikB.Z! 
attacks and the possibility of drop
ping beh ind the force formation and 
becoming an Isolated target was not 
enticing. The cloudiness was ellmf
nated finally by the selective absorp
tion of the last traces of water from 
the oll by mUSlin bags a t low filtration 
rates. as In the case of the U. S. s. 
Enterprise. 

The Inhibited oils did stop the cor
rosion and sludging. Without them 
the conditions requlslte tor thick rum 
lubrication could have been main
tained only by much mOn! extensive 
maintenance and at the expense ot 
avallabillty of the vessels. However, 
they do have their pecul1arltles. It 
was not until the Bureau of Shtps 
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issued Circular Letter No. 340, advis
Ing the torces afloat of the advan
tages and peculiarities of 2190-T 011, 
that complaints became negligible. 

Corrosion within t.he closed turbine 
and gear system lends considerable 
emphllsis to the necessity tor making 
corrosion protection a requirement 
for all lubricants used aboard sh ip. 
The need tor such protection In more 
UpOSed. locations Is apparent.. The 
reeognltlon of the etrects of high 
humidity and salt- air In enclosed 10
eatlons sucb as a maln gear set and 
\he necessity of using a rust-inhibited 
lubricant for protection Is not so 
obvious. 1t Is POSSible that the ad
'I'lUltages of using these lubricants 
have not been appreciated fully by 
designers and operators of this type 
of eqUlpment.. 

SUJHARINE PROPELLER SIIAFT BEARINC 
LUBRICATJON 

Our World War II sUbmarines were 
designed with the Idea that they 
might have to flI:ht a trans·Paclflc 
,,-nr. Their record of achievement 
speaks lor the success of this deSign 
as well as for the caliber of the oper·
atlng personnel. Even so, we did not 
foresee everyt.h111jf and one thins we 
learned the hard way was that the 
Japs had a better sonic listening gear 
than we had given them credit tor. 
One of the things this gear could pick 
up was 5haft squeal. Slnce the shalt 
squeal was worst at the very low 
speeds used for evasive tactics, It was 
Quite a seriOUS problem. 

Submarine shaft bearing problems 
are similar In most respects to those 
of other vesse15. The shafts have 
broDl!e sleeves which rotate In wood, 
rubber, or plastic strip bearings. 
The lubricant used Is sea water. It 
may be difllcult to visualize v.'ater In 
this Instance as formlng a thick lu_ 
bricating fUm but, theoretically, the 
rotating sleeve and the rounded edge 
of the bearing strips should, and un
der most circumstances do, accom
plish just this for most stemtube 
sh.B.ft bearings. In the submarine the 
length of the shaft out.slde the hull , 
aod the deformation of the hull due 
to pressure changes lead to allnement 
dimcultles which always provide us 
with spot.s where the pressure is just 
about great enough to break through 
the flIrn e\'en under normal conditions. 

At the very low shaft revolutions 
employed by submarines at creeping 
t;peeds the wedge action Is not sum· 
dent to maintain the film of water 
lubricant. The bearing material then 
IrIps the bronze sleeve and holds It 
unW the shaft winds up enough to 
overcome the higher friction Incident 
to the loss of the lubricating fllm. 
The shaft then unwinds until the 

Novem ber J950 

torque drops below this frictional 
force and the shalt seizes again. 

The result of this Int.ennltt.ent and 
repetitive wind·up of the shaft was 
an audible frequency vibration or 
SQueal which was anything but sooth· 
Ing to the submarine personnel. At 
flrst It was believed to be due to the 
usc of rubber bearing strips, but the 
same condition was tound to exist 
with lignum vitae. Then the blame 
...las placed entirely on allnement, 
which really was a major factor . 
One submarine was docked Six times 
at Midway to correct for shalt aline· 
ment and repeated docklngs after 
overhauls or rents were the rule 
rather than the exception, It has 
been estimated that this Item alone 
accounted for half of the submarine 
dry docklngs during the war. The 
bores of the shafts were even packed 
with sand to dampen out the vlbm
tlon. All this helped but we still had 
shaft squeal. 

A lubrication officer attached to the 
Fleet evolved the theory of vibration 
due to shaft wind-up based on: 

1. The design of the bearing USing 
longitudinal bearing strips Is not well 
suited for the formation of a thick 
lubricating fllm of sea water. This 
type at groo'ring Is used primarily to 
permit a free flow of water through 
the bearing fo r flushing and cooling. 
Under' the conditions of high unit 
loadings, due to imperfect allnement 
and low rubbing speed, the lubricat
Ing fllm ruptured causing the shaft 
to bind. 

2 , Under the thin fllm conditions 
prevalUng, when the film breaks 
down, sea water does not provide 
sufficiently low kinetic or static co· 
efficlents of friction for bronze rub
bing on any of the bearing mater:lals

"""The. theoretical basls for the fore
going conclusions is Illusra ted In fig
ure 2, which shows a typical coeffl
clent of frictJon versus ZNIP curve, 
wherein Z Is the vIscoSity of the lu
bricant (sen water), N is the rubbing 
speed of the shaft aRalnst the bearing, 
and P the unit load on tile bearing. 
In the fluid film zone, as, for example. 
at position I . a decrease In rubbing 
speed or an Increase In unit load 
transfers the bearlng operation to the 
thin fllm zone, position 2, where the 
shaft establishes solld contact with 
the bearing surface. The rubbing 
motion or the shaft, relative to the 
bearing, approaches zero as the h igh 
frictional forces twist the propeller 
shalt until the shaft torque exceeds 
the frictional force. Slippage then 
occurs aod the cycle 15 repeated lit 
high frequency. producing a squealing 
sound errect. (A homely e~ample of 
the mechanism bringing this about Is 

the creaking of an unIubrlcated door 
hinge.) The Intermittent and repeti
tive wind-up and slippage or the shaft 
Is 1I1ustrated between positions 2 and 
3 on the ZNIP curve. Reallnement 
of the liearlngs overcomes the high
unit loading, thus Increasing the 
value or ZNIP and placing the opera
tion of the bearings back In the fluid 
rum zone. 

After other conventional attempts 
at eliminating the noise were unsuc
cessful, the lubrication officer carried 
out tests on a submarine at Perth. 
Australia, The submnrlne was dry 
docked, the bearings removed, and. 
hand applications of grease made. 
Sound tests then were conducted at 
sea. A marked reduction in the shalt 
noise was obtained even though the 
lubricant used had not been prepared 
specifically for the frictional surfaces 
Involved and only a single application 
was possible without recloeklng the 
";Jbmarlne. 

This co.se Is a graphic illustration 
or the manner In which the principles 
at lubrication mny be put to work In 
solving practical problems. Basic re
search under conditions of low kinetic 
speeds has shown that the application 
of even a small amount of properly 
selected lubricant will reduce greatly 
the frictional forces under these con
ditions (3). Based on this funda
mental knowledge, the lubrication 
specialist assumed that the applica
tion of a small amount of a selected 
lubricant would reduce the frictional 
errects for bronze rubbing on lignum 
vitae surfaces In the presence ot sea 
water. and, If this were true, could 
reduce the torce sufficiently to pre
venl the shurt wlnd·up and eliminate 
the cause at squeal. The effect at 
applying such a lubricant Is lIIus
trated at position 4, In the end, we 
have the rather unusual sl tuaUon of 

, 	 one bearing using two lubricants In 
what Is really the same lubricating 
system. sea water acts In the normal 
speed range and the grease takes over 
under conditions of high load and low 
speed. Perhaps this Isn't an Ideal so

f'u:;uu 2.-lIIuatratlon 01 friction&! char
acterl.Uc. of propeller lIhatt bearing.. 
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lution bu~ ii does indicate ~he flexl. 
bllity attaln.'lble and may be the only 
sntlsfactory SOlution, 

As a consequence of the results ob
tained In these wartime test-s, further 
InvesUgation is now In I)rogress In 
which sclentlficalh' prel>arcd IlIbrl
can Ls arc applied through piping to 
the bearing surfaces, Although the 
problem h ils not yet been solved com
pletely, lubrication experience points 
to a satisfactory conclusion, Other 
features of the investigation include 
tests of composi t ion m:llcriais which 
will opernLe satisfncLorJly under these 
operating conditions with sea water, 
Figure 3 s hows actual full-size bear
Ings a nd b4!aring materials bclng 
tested in the 1....1boratory at the U, S. 
Naval Engineerln8 Experiment Sta. 
tion. 

f'igure 4 shows the le ngthy shaH 
nnd the actual location of the s trut 
bearing on a submarine. 

PERISCOPES 

While d iscussi ng lubrication on s ub
mal·lnes, another a nlloying problem 
that ~hould be mentioned Is that of 
the lUbrica tion of the periscope, 
This appears to be a very Simple prob· 
lem embodying a JOIll·nnl moving 
slo\\' I)I In both a xial lind rota tional 
motion within n fixed sleeve. But 
Lha~ Is n 't, nil. The periscope Is the 
comma nding offiecr·s personnl Instl'u
ment.-look out rOl' tJ1M! 

In [I ll ntt.1ck the periscope must be 
raised quickly nnd lowered without 
delay, Willie It Is up fOI· a vcry sllor\. 
period , Lhe commanding officer must. 
be a ble to I"Otate It easily so \,hat h e 
may fix on his ~arget, get his attack 
InfOlmation , and tltke an occaSiona l 
look around to Insure that. the genc!"[l.1 
situation Is In hand. 

Lubricating for these motions a lone 
Is Quite simple but there n rc other 

requirements. The periscope must be 
sealed against lcakage, so you have 
It packing all well as 1\ lubricating Job. 

IC It leaks, Lhe water runs down 
on the skipper and Interfcres with 
figh ting the s h ip : If It turllS hard, 
longer exposul'CS n rc !'equlred ; If ex
cessive clearances allow vibration. 
target bearings will not be accurate. 
We want a lubricant that will reduce 
frictIon and act as a sealant. It must 
not wash off when the SCOI>e Is being 
pushed through the water. We must 
be able to pump It through lung tubes 
to Ins ure that It reaches the bear
ings and seals to be lUbricated as 
shown In ngtu'e 5. It must be heavlcr 
than water so it will not leave a slick 
when trying to evade. It would be 
nice if It would rcducc til(' I'e.fi ection 
from the brigh t bearing surface of the 
eX l)OSed periscope. so we would not 
feel qu ite so consilicuous. As a mat _ 
ter of fact It would help If the ~me 

f'lCU1lE 3 .- The stern l Ube nnd s(·rUL be8.ring telIting m llchine UBed nl U. S . N, En,g lneel1ng 
E>;perlnlell ~ BUllion t o ~ut materillls for Wea.(l \>enrlngs, 
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lubricant possessed cOn'oslon·lnhlbit . 
1111 properties nnd could be used Cor 
all tops-Ide lubrica tion, 

Obviously, a Krease Is the only thing 
\lie can use Cor the periscope, Be· 
cause I~ Is n grease, we clnss this as 
thick ftlm lubrication nnd be.fore 
lolng a ny further a few elementary 
eharacler istlcs of greases will be men· 
tlOlled. Lubricating g reases In lhe!r 
s.lmplest form are mlnernl oils Lhlck· 
ened with soo.ps, The type and Quan· 
tlty or !lOOp u.sed In conjunction with 
the mlncrol 011 scleclt.'<.I determine the 
nature of the grease. The principal 
dl1l'ercnce between nn all nnd a grease 
lies In flow charncterlstlcs, the soap 
com'erting the all from D \'lscous 
liquid to a pinstic solid nnd endowing 
it \linh the ability to "Slay put" at 
the point of a pplication. As a matter 
of Intercst, some of the types of 
rreallH tOllether with nppllcatlons, 
ndmntnge8, and IImlla Uons ll rc 
shOll'll In tnble l. 

Although greases can be manutac· 
tured ""hlcl1 meet man of the I'equlre· 
ment.s of submarine lubrleMlon, the 
problem remains a tou!::h one. Post,. 
nr Improvemenls In lubricants, par. 
tlcularly those Of a synthetic na ture, 
and the use of new types o f packing 
may provide the answers, Design 
c1tll.lll1es of the ve.'lSel. such IlS the 
ellmlwlllon of the long grease lines, 
Wereby reducing the pumpnblllty re· 
qulrement, will also help. However, 
we have not reached the perfect 50
lulionDs yet , and the situation prob
II.bly will be complicated by deeper 
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s ubmergence depths. It looks like a 
10 llv-tlme job calling tor Lhe contln· 
uous coopemtion of the lubl'lea nt 
ma nufacturers a nd the ~hlpbullders, 

GUN SLlOES 

A problem of slmllnr im erest was 
Lhat. of lubricating the yun slides on 
lI'urtace crnH. From the lubrication 
s tandpoint. this mecha nism is a Jour. 
llnl benrl nK havi ng nxinl motion only, 
Again the lubricant must meet henvy 
demllnds, I t mus t lubricate at the 
h lKh temperatures encountcred un· 
del' ra pid firc. It must be IIdhesive, 
nnd , most importa nt. It mu~t resist 
removal by moisture so thnt It will 
protect the slide agains t corrosion in 
the p resence of snit nl.r , 

These conditio ns are dlmcwt to 
meet sntlsfaetorlly. The "stny·put" 
cha m cterlslic o f grenses makes them 
most suitable. II was once common 
prnctice to remove the henvy grease 
nnd upply a slushinG 011 pl'lor to fir_ 
inJ,:, muking two lubl'ieall t.s Ilccess.'l.ry 
where one should do, TIils proctice 
was mnnlfestly ImprncUc/l1 under war 
conditions, 

Figure 6 shows tests being made at 
sea 011' Ule eOtlst of J npan dur ing 
World War IT to determine tile resls· 
la nce of a gun s lide lubrica nt to re_ 
mova l by salt-wat.cl' wnshlng, 

DIESEL ENCINE B EARINGS 

During Wo rld Wn.r U the Ameri
ca n Diesel engine indus tl'y demon
&trnted Ils a blllly lO expand prOOuc· 
tIon to s uch an exte n t that by the 

end of the lI'a r we had In operntion 
III OUI' Navy severnl mUllan morc 
horsepower In Diesels than In 1111 o Uler 
types o f propulsion, W ltI} such an 
expansion lhere were a numbel' of 
to·be-cxpeclcd headaches and many 
of them appeared to be lubricating 
problems. W e will present onl}' two 
\'ery typical cases, In each o f which 
Him railure was caused by mechanical 
defec ts through n:J (nult o f the lubrl· 
ealing all , The sccond case brings 
Ollt nn oU Him ehnrneterlstle of such 

FllIlIU Ii_ Photograph allOw ing li\rell.5e 
Un" on perl~ ~trueture or a sub
marine, 
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signIficance lIS to warrant. Its Inclu
"on. 

Wrist pin bt'tlrillgs.-Arter World 
War I . we s tarted n. building pt'Ogram 
of large l'iubmnrines. For~unately for 
operations in the Pacific during Worid 
War 11. we wel'e successful In carry
Ing out this program, fOl' we leamed 
n. number of useful thingS about sub
~Ine engine design and lubrlca

ru,nmz 6.-5IIlt wnt./lr-"'l1shlng teats or 
gun slide lub,lt!ll.nl..5 belnll conducted on 
U. S. S. Alabama. 

tton. We learned that, with the full 
cooperation of the submarincrs, naval 
architects, marine engineers, ship and 
machinery builders, all the things 
that we originally thought would re
Q.ulre a 4,500-ton boat to do off the 
coast of Japan could be done In a boat 
half that size. H took about seven 
stages to get the answer but we had 
It when we went Into the construc
tion phase for WOI'ld War U , 

The 2.5oo-ton class submarines. the 
first onel'i built. had 2.500 horsepower 
two-cycle engines of crosshead deslgll 
In which the PI'eSSW"C on Ute wris t 
pins WIIS aiways down. The cl'OSShead 
bearings operated well originally and 
continued to operate 5lltJsfactoril}' 
even after modification of the piston 
to provide for heavier head construe

• 

tlon. Lnt-er. when the wear on the 
pins and bearings became excessive 
and rcplacement was necessary. It 
proved next to Impossible to run In a 
new wrist pin and bearing under nor
mal opemtlng conditiOns. Shlpl'i were 
delayed ror months in navy yards and. 
when new parts were Installed at sea. 
opemUon:; were by no means depend
able. Fleet Admirnl Nimitz. the then 
division commander and an old Diesel 
engineer. found the situation far [rom 
Ilcceptable. Many modified designs. 
some suggested by Admiral Nimitz 
himself. were U·led. The most prom
Jslllg of Ute design changes was to 
Klind a fl at on the pin. only three
eighths-Inch wid!!. but stili sumclent 
to set up a sembla nce of a wed/j;e 
actIon. 

Another cure was to lap the pin and 
Ulen bUl'Dlsh It between onk blocks 
until It I·eally had an ultra·smooth 
finish. The SCftl'ch extended over a 
5-yeal' period and there are many 
ideas as to what mnde operntlon pos
sible_ The very smooth finlo;h wns the 
best In Ute opinion or many and It is 
the one of Import.'lnce In this eXRmple, 

World Wa r II found this same make 
of engine Installed In one of the sub
marine tenders" TIle engines were 
overhauled and all wrist. pins reillaced 
early in the war. Troubles began to 
develop while proceeding towards t.he 
wal' zone following overhaul. After 
about 4 days· opel"llUon. the wrist pin 
bearings would wipe and fall. appar
ently due to lack of lubricant. Yet the 
bearing was identical In design to that 
previously used, wns provided wlt.h 
Interconnected all grooves, had po:;l
tlve oU pressure. was using Ule proper 
lubricant. and had been fitted cor
rectly. The manufacturer·s repre
sentative present. commUnicated full 
details to the factory. Numerous re
placement. benringl'i were flown out by 
air cargo. For 8 months this valuable 

ship with her complement ot 1.400 
men was unable to fulfill her mission. 
A lubrication officer. ordered to the 
vessel, dragged his fingernail across 
olle of the wrist pin:; after n failure 
at sea. and realized that the surface 
was not fin ish-ground or lapped, The 
sequence of events leading to bearing 
failure was then evident. and so was 
the solution. The pins were lapped on 
board ship and no further dIfIlculUes 
were experienced. 

What had been happening is Ulu
s tmted In figure 'I . The roughness 
of the wrlst pin was more than could 
be toleroted by the tWn film o[ lubri
cant. The hllrdened pin was milling 
Its way down Into the relatively soft 
babbitt of the bearing to a point where 
the dlameler of the working pRrt Of 
the bearing was approaching that of 
the wrist. pin. ThIs restricted the oU 
flow through the bearing with conse
Quent ovel'-lleat,lng. followed. of 
COUI'SC, by bearing failure. 

Here we have a situation where at 
least a partial cure tor an admittedly 
dlmcult lubricating job was found 
a nd lost within a 10-Yefl!" perlod_ 
Wrist pin lubrication in a two-cycle 
Diesel is classed as thick rum on the 
assum lltion that lhe surfaces are 

c......,........".. ' ''p'- .o.".....,,'"-"'1""-
Fn:uu: 7.-0Iagrammlltlc ~);:e tch aho~;lng 

elTect or rOU&h wrist pili Oil belU'lng 
clearanCt! o n luge two_c)"cle Diesel 
engine, 
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I 
properly finished Ilnd that, at the h igh 
operating loads and speeds, the In
ertia forces will reverse the load on 
the pin and allow the all fllm to build 
up. We know, however. that we are 
£requenUy In the thin film zone. 
Various expedJent.s to eUmlnnte the 
necessity of mnlntnlnlng an all film 
such as needle-type bearings h ave 
been tried. They too have theu
drawbac.k! and In most Instances we 
have returned to the sleeve- type bear
Ing or bwhlng. 

Irregularities of D. few leD-thOU
sandths of an Inch are Important In 
dealing with an all fil m. Small mal
ters like surface roughness, general 
mechanical Imperfections, elnstlc de
formation , thermal expansion. and 
tiny abrasive particles llSSume their 
true slgnlHcance when considered In 
relation to the thickness of thls tum. 
Under the most favorable conditions 
of thick film lubrication the thickness 
or the film will be on the order of a 
few thousandths. and Cor thin films 
It may be as little ns [l. fel\' one· 
hundred thousandths or an Inch. 
Any design cha nges where oil films 
lire affected must. be looked ot. with 
II magnitylng gln.ss. 

ConnectlllQ·rod beor/'IQs.-Dlesel 
connectlng·rod benrlngs under favor· 
able conditions afe examples of true 
thick film lubrication of a journal 
rotating in a bearing. There 1.5, how· 
ever, In each revolution the periodic 
gas load which Imposes a shock load 
on the bearing material as the Inten. 
slty of the streS5es varies. 

In one of the widely used two·cycle 
D[esel engines employed In sub· 
marines. destroyer escorts. submarine 
tenders, nnd othu vessels during the 
or ,,'e had an epidemic ot conneet· 
Ing·rod bearing failures. The prob
lem was of part.lcular Interes t. because 
new delergent· type Diesel engine lu· 
brlcnUng 011, known as Novy Symbol 
9000 series oil, had but recenUy been 
adopted for use In a ll Dtesel engines In 
the Fleet, Many believed this new 
lubricant caused Intergranular corro· 
sion or etching which contr ibuted to 
the bear ing tallures, However, It soon 
became evident t.hat the lubrication 
I\.se!lf was sntslfactory, The benrlngs 
faned becnuse the loads tl'tmsmltted 
through the 011 film wel'e greater than 
the tatlgue strength of the bearing 
mnt.erlals. 

The bearings were of the precision 
type, machined at the fnctory for In· 
stallatJon without hand fitting, The 
~rlng material was a h igh lead 
babbitt hardened wlUt calcium and 
cast In a steel shell, This type of 
bearing had been In service for many 
ynrs prior to the war and ga.ve a 
reasonable average life In service of 
5,000 hours or better. There were 
occasional early failures, h owever, and 
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when one occurred, the ensuing con· 
tact between the steel back of t.he 
bearing and the crankshaft resulted 
In a scored crankshaft. Means were 
devcloped to grind the journals under· 
size without. removing Ute cranksh aft 
from the engine, but ~hts meant. 
carrying an assortment. of connect.
Ing·rod bearing spares. The dccl!lon 
to go to a brolll',c·backed bearing 
seems to have been unanimous at that 
Ume, 

1\5 usual a number of related thIngs 
happened about coincident " 'lth the 
change· over to the bronze bearing 
shell. The war came along: produc· 
tlon was greatly expanded: tolerances 
were not held as closely as was cus· 
tornary In peaceUlOe: clearances pyr· 
amlded: It was even hinted that 
refinery practices had been changed, 
a nd we were not receiving the snme 
lubricating 011. From all that. spccu· 
laLion you may gather that. the lilt. 
uation WIl.5 pretty bad, and It was, 
Average life dropped from beUer than 
5,000 to about. 1,500 hours wltl) somc 
fullures as low as 400 hours. 

-'-" 
FI(;tIlU; 8,-BflfIrln8 failure due to .tr.... 

concentratlon.!l Incident. to II\clI; o f .!lUp. 
port. In the ,,"," of the 011 groove. 

The objective h ad been accom· 
pUshed; when a bearing failed, it did 
not score the crankshaft., but. the 
cure was worse than Ute disease, The 
fact that. we kept going a nd that the 
s ituation was so little known outside 
Ute torces actually concerned. is a 
high tribute to the engine and bearing 

manufacturers and to the operating 
creW!, In spite ot the best efforts 
of everyone, It. was Ilecessary ceca· 
&lonally to send ships Into operations 
or submarines on patrol wit.hout per· 
feet. bearings or adequate spares. 
The opcrallng forces learned to spare 
the engines as much as possible un· 
der these conditions. As far as we 
know, there was no actual casua lty 
to a ship attributable to this sltua· 
Uoo, but. ot course there was a terrific 
loss of availability fo r operations. 

Naturally, the manufacturer, forces 
a fioat, and the experiment station 
were work.lng on the problem . All of 
them arrived at essentially the same 
conclusion or litress concentration In 
the bearing metal. Figure 8 Shows 
what happened to one of the bearings 
because or these concentrations In· 
cldent to tile Inck of support afforded 
across Ute 011 groove by the bronze 
shell. If the si tuation had not been 
compllcnted by t.he concentrations 
due to machining, diagnosis would 
have been ensy. Once the diagnosis 
was made, correction was dlMcuit 
only becnuse of the mngnitude ot the 
supply problem . A s teel back over· 
luld with a h igh melting: point a lloy 
such lUi bronze or copper·lead, which 
In turn was o\'erlnld with a low-fric· 
tlon bearing: materl.al gave protection 
to the crankshaft In case of failure 
and support. to the bearing when 
operating normally. 

From the standpoint of lubrication, 
the ability of an 011 81m to trnnsmlt 
loads even greater than the strength 
of metals Is a n important factor 
which 1.5 not always fully appreciated. 
Pitting In gear teeUt or In roller bear· 
Ings 1.5 an example, There is a tend
e.ncy to think of 011 In bulk and as 
a Jlquld rather than as a fUm trans· 
mltUng high unit forces. These 
fOrces can be shock as well as steady 
loads , An 011 may be selected to 
mlnlmlze this particular effect and, in 
a. simple mechanism, this may well 
be WOI'tll doing. However. In a 
mecha nism as complex as a Diesel 
engine, It 15 usually better to ap. 
proach the spcciftc problem Involved 
from fL mechnnlcal standpoint. 

R OLLER TURUST BEARINGS 

By way of contrast to t he several 
cases involving journ.al·type bear ings, 
let us consider as the first case of 
thin ftlm lubrication the performance 
of an nntltricUon type thrust bearing 
used In destroyer escor ts. These large 
roller thrust bearings scored and 
failed. for no discernible cause, and 
this ""US so bamlng: for a while \.hat 
the sequc.nce of events could well havto 
been a mystery story entitled "The 
Case of the DE Thrust Bearings." 
Everything from foa ming of the lu· 
bricatlOl: 011 to metallurgy of the 
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rollers WIlS blamed for the dUOculty. 
The solution \\'&5 so simple that we 
hesitate to relate It.. 

The nrst destroyer escort.. bullt In 
a west coast navy yard, held its full
power run early in 1943, The run was 
interrupted by failure of one of the 
thrust bearings. which. upon examl· 
nation, showed heavy scoring and 
plilnr of the rollers and races. Fall. 
ure was attributed to foreign matter 
in the bearing. The second escort 
similarly WM unable to maintain full 
power for any length of time before 
the temperature ot the bearings be· 
came excessive. It was thought that 
the 011 WIlS .too heavy. but the same 
sympt.oms resulted when using a 
li8hter 011. It was believed also that 
foaming of the lubricating oU reduced 
the tIow to the bearing. resulUng in 
high temperatures, upnnslon, and 
consequent seizure. 

Upon the recommendation of the 
bearing manufacturer's representa· 
tive, the spacer ring on the bear· 
Ing was mnde SlightlY larger than 
originally provided and subsequent 
power runs were made successfully. 
The larger spacer ring also proved 
satlsfact.ory In the bearings of the 
neJtt escort bullt. However, later In 
the year, In the builder's trials of an· 
other vessel of this class. seizure of 
a bearing oceurred within an hour 
after the full-po,,'er run had started. 
The appearance ot this bearing In· 
dlcated that one of the rollers had 
chipped and a spare roller WIlS in· 
stalled. The whole mechanism was 
cleaned thoroughly, 011 was circulated 
through the bearing prior to getting 
under way, and careful observntions 
were made during the following run. 
Again, after only 20 minutes at full 
power, the 011 temperature took II. 
sharp rise and the shaft was stoppoo 
to prevent further damage, 

The bearing manufacturer , al
though unable to ascertaIn the exact. 
reason, felt that the failure was due 
to Insumclent lubrication and. pos. 
slbly, foreign materials In the lubrl. 
cant, Since the 011 passed through 
two cleancrs between the sump and 
the bearing and since the machinery
log Indicated proper 011 pressure had 
been maintained throughout all the 
tests, the buUdlng yard did not agree, 

Thc question of bearing clearance 
had been discussed repeatedly but 
always dismissed after the manufac· 
turer pointed out that the destroyer 
escort bearings ,,'ere installed with 
exactly the same clearances between 
rollers and races as that of the bear
ings satisfactorilY used in the tugs. 
However, the point that was over· 
looked. and this tor a considerable 
period 01 time. was that the full· power 
shaft speed of the destroyer eseorts 
was about tour Urnes the maximum 

shatt speed used in the tugs. Rede
signing the bearing wIth additional 
clearance to allow for the expansion 
at higher speeds and temperatures 
eUmlnated further trouble with the 
scoring ot Olese rollers, 

Here is an excellent lIIustration of 
how easily serious difficulties may be 
introduced into well·d.eslgned and 
proved mechanlsms by simple changes 
In operating conditions, In all fall" 
ness It should be pointed out also that 
the unusually high shaft speed on the 
destroyer escorts was a design change 
after the bearings and shafting were 
ordered. For various reasons, mostly 
supply and ease of construction, the 
power was reduced, the reduction gear 
eliminated, and full·power speed came 
out at the unusually hlah ngure of 
about 600 revolutions per minute. 
This ease also emphasizes the Impor· 
tance of dimensional clearance and 
lubricant supply to anti-friction bear· 
Ings operating at medium or high 
speeds. Under any circumstances, 
the combination of high loading and 
high speed creates a condition which 
must be controlled carefully to allow 
heat dlsslpatJon and avoid rubbing of 
the parts. 

TmtBINE F'LOADNG SHArr PIsToN 
COUPLINGS 

Toward the close of World War n 
a serious complaint arose from a large 
number of fast battleships and air· 
craft carriers. This concerned trou· 
bles with the ftexlble gear·type cou· 
plings Installed between the turbines 
nnd the turbine reduction gear sets, 
New refueling methods had made pos. 
Sible longer periods at sea at high 
operating speeds and thus the cou
pling received harder service than 
encountered In pencetime operation. 
The teeth of some of these COUplings, 
which were a dental or spline type. 
showed high tooth wear and scoring 
due primarily to the slldlng action 
from fore and aft motion. The cou· 
pllngs were lubricated with 2190-T 
turbine oU from the gear cases. 

The earlier attempts to recuty the 
trouble were based on the erroneous 
assumptions tha.t the amount of lu· 
brlcant supplied was Inadequate. AC
cordinglY. 011 Jets and dams were 
Installed at each end of the coupling 
to raise the oU level on the coupling 
teeth. The modlflcatlon produced no 
beneficial results. As the pace ot the 
war stepped up, wear on the couplings 
became ot major concern. 

A closer look at the problem dis· 
closed that the lubrication of this 
type of coupling is not dependent 
upon the formation ot tl.u1d rums, as 
In the ease of journal bearings. 
Therefore, a greater depth of 011 
around the gear Leeth was of no help. 
Actually, poorer results could be ex· 

peeted because the dams formed a 
pocket for the dirt wblch the natural 
centrltuglng action of the rotating 
coupling might throw out of the 011. 
This trapping of dirt could cause the 
gear teeth to lock. 

The sltuaUon became so critical 
that consideration was given to the 
possibility of Installing bunt·ln ba!lIes 
or seals in order to use an extreme 
pressure lubricant In the couplings. 
Such n product might be expected to 
reduce tooth wear nnd scoring, and 
It was possible that the Increased 
viscosity of thc special lubricant 
might reduce slightly the spalllng of 
the teeth. The big objection to this 
modltlcatlon ......as the major design 
change required t.o provide for 
POSitive segregation of the special lu· 
bricant from the turbine 011. Con· 
tamInation ot the turbine 011 with 
such a product could not be tolerated. 
So this Idea was rejected and It was 
concluded that only 2190-T turbine 
011 could be used. 

A study of the design and metal· 
lurglcal aspects of couplings giving 
trouble and those not giving trouble 
disclosed two major dUferences, The 
t roublesome couplings were manu
factured from a mild type of steel 
with no hardness speclftcatlons what
soever, Worse than that. the unit 
loading on the gear teeth was double 
that called for by good design prac· 
tlce, even had special alloy steels been 
utillzed, The trouble·free couplings 
were made trom alloy steels with 
minimum hardness speeiftcaUons and 
lower unit pressures. The adequate 
solution was apparent : couplings 
with redesigned teeth to provide bet· 
ter load dis tribution and a change of 
metal to Insure adequate tooth hard~ 
ness were essential. 

This case clearly Illustrates the 
Importance of preliminary design. 
When machinery Is designed and 
bullt in such a way as to Impose loads 
beyond the strength or hardness ot 
the metals. you will most certainly 
run Into difficulty undcr severe oper · 
atlng conditions. It Is sometimes 
possible to save these situations In a 
simple machine where a special Iu· 
brlctmt can be adopted but not when 
they form a part of a complex 
mechanism where lubricant charac
teristics are tl.xed by other consldera
tlons. And frequently you can make 
a bad matter worse by changing the 
lubricant or the System. 

BATTLESHIP MAIM BATTERY 

The coupling problem was not the 
only one that came to light on the 
battleships. Under the stress of con· 
tlnuous operations and with heavier 
loads on the mechanlsms brought 
about by automatic control, turrets 
of these ships provided lubrication en· 
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I~ glneers with a number of problems, under actual operating conditions. Here again the shipboard operat
each of wbich brought out. quite dU The Investigation disclosed the fol Ing crews attempted to devise a mix
trent lubrication requirements. lowing points of interest : ture which would meet U,e require

Turret roller :JXlths and traininll 
"tart-The 16-lnch gun turrets of 
modern battleships weigh well over 
1.600 tens each and they are sup
ported by large spool-shaped roller 
bearingS about 22 inches in length. 
TheR larger roller bearings roll on 
a circular roller path which Is about 
equal In width to the maximum thlck
neS/! of the turret barbette. Flange! 
at the ends of the rollers take the 
horizontallonds Imposed by the shlp's 
motion nnd the renctlon of flrlna:. 

Severe requirements are placed on 
this roller path assembly. It must 
provide ease and speed of troln with 
low expenditure of power: It mWlt 
absorb heavy mock or InerUa loads 
during tlrtna: and In heavy weather. 
The lubricant used must adhere to the 
roller and roller path. must torm films 
of suJllcient thickness to provide pro
teetlon against. rusting from salt 
water, and should have extreme pres
sure properties to prevent undue scuf
fing and abrasion of the roller ftange 
when rubbing against vertical sides 
of the roller path. 

During the Important bombard
ment operations of 1944, many of the 
battleships, Including the U, S, S. 
Ala/KIma, U. S. S. Indiana, U. S . S. 
Maflachulcttl. U. S. S. N orth Caro
lina, and others. reported that the 
lubrleantll used were not meeting 
these requirements. The principal 
complaint was that the gear grease 
supplied. which was Navy Spec!flca
tlon 14_L-8, would not provide 0. ftlm 
ihaL would protect the rollers from 
rustlna. Although this was an ad
hesive-type grease possessing ex
treme pressure properties and was 
recommended also for the lubrication 
of the training rack and plulon gears, 
It was not standing: UP to the water 
lI'BShlng which resulted when sea 
water splashed underneath the turret 
IProns. 

Crews of various ships became dis
satlsned with the unsatisfo.clory per_ 
formance. Some of them even 
beian t.o experiment with substitutes, 
a common one being a mixtUre of 
cup grease with petrolatum and 
graphlle. The problem became so 
general that It was necessary to asslgn 
speclallsts to invesUgate it" even 
though the vessels Involved were 
operatlni with Task Foree 58 off the 
Japanese home islands. Connicting 
reports were obtained from the sev
eral ships. and even from di1ferent 
turrets of the same ship. Thus It 
was decided to conduct some com
paraUve tests In the four tUrrets of 
Ute U. S. S . Alabama. This would 
permit comparing the recommended 
product with the shipboard mixtures 
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1. All the roller path lubricants. 
when thinned out on the roller paUl 
by turret training, failed t.o provide 
a sunlclently thick and corrosion-re
sistant HIm to Inhibit rusting. If sea 
wnter was present. Furthermore, the 
evaporation of the sea water lying on 
top of the grease films lett a sal t de· 
pOsit which became ground In to the 
grease with subsequent turret oper_ 
tlon. This meant further rusting of 
the roller path. 

2. In view of the deficiencies of the 
products available. the only protec
tion alTorded Ule roller paths against 
corrosion from sea water was Judged 
to be the Installation 01 a sheet
metal watershed Installed above the 
roller paUls. 

3. The semifluid roller path lubri
cant. NS 14-~. was superior to the 
shipboard mixtures In that It provided 
more protection to the roller flanges 
and vert-Ical thrust faces of the roller 
paths, partlcuarly when contrasted 
for the cup·grease-type products, 
iThe underlying reason for the pref
erence of certain vessels for the cup
grease-type product was not U.s lubri
cating or mst-inhlbltlng propertles , 
but because It reduced the "house
keeping" required a round the bar_ 
bettes. The 14-L-8 product did Dot 
possess sufficient nonnow properties 
for satisfactory roller path lubrication 
and the drip about the turret was 
messy.) 

4. The application of a semlftuld 
product such as NS 14-~ to the 
roller path required smearing this 
lubricant on the roller po.th by hand 
or by paddle application and some 
better method of application would 
be desirable. 

Coincident wlUJ. the Investliat!oD 
of the roller paths a study wos made 
of the lubrication of turret trainl.ng 
racks and pinion gears. In a number 
of the turrets, these large "ertltal 
spur gears, which train the turrets In 
azimuth. were spalling-. It appeared 
that the drip characteristic of the 
14-L-8 grease was the fault. This 
proved partially true nlthough a close 
s tudy revealed thnt the automatic 
control which had been placed on 
these ships caused the t rain mech
anism to "hunt" with terrtnc shock 
loadings. This meant that the rack 
teeth acted like s tops and required a 
rather heavy film of lubricant to 
cushion the shock. FaUure of the 
lubricant to adhere to the teeth. either 
because of Its How characteristic or 
because of the contlnunl squeezing. 
out during operations In automatic 
control, often left the mcchanlsm 
without the necessary cushion, 

ments. As had been the case for the 
roller paths. the 14-L-8 product which 
had been recommended was super ior 
to those tried by the shipboard per
sonnel ; however, In both cases the 
designs or the mcchanlsms had given 
Insufilclent consideration to the lu
brication requirements, parLicularly 
as t.o the m ethod or application and 
distribution of the lubricant to the 
frictional surfaces. 

Gun eielJatilll1 crel(l!.-During late 
194.4, a number of the new battleships 
and cruisers, Including the U . S. S. 
M issouri and U . S . S . Wf! COn3in, re
ported trouble in the elevation mech
anIsm of their 16-lnch main battery 
guns. In each case the elevating 
screw threads were scored and 
bronzed on the thrust sides, resulting 
In rough operation of the guns. This 
situation becnme sa serious that it 
was necessMy to bring out these large 
replacement parts by air. Three of 
the elevation screws of the U. S. S. 
Astoria were renewed at one time and 
many of the fast bMtleshlps carried 
a replacement screw lashed on deck 
for emergency use. 

The elevation mechanism design 
consists essenUally of an elevatIng 
screw and an O$ClIlating nut. The 
screw Is an aUoy s teel shatt with ex
ternal square-cut threads. the upper 
end or which Is attached to the gun 
by a pivot and the lower end of which 
extends through the oscillating nut. 
The bronze Internal thrends of this 
nut enllase those on the shaft. 
Through 0. gear drive tile nut rotates 
about the screw causing It to move up 
or down thus elevating or depressing 
the guns. The bronze surfaces of the 
nut pass over the steel surfaces of 
the screw with s.lId lng contact, but 
there Is no opportunity for the forma
tion of fluid t1lm.s between the loaded 
faces of the threads. 

This type of me<:hanism had been a 
standard Installation In the Navy and 
had opemted satisfactorily for many 
years. The troubles encountered 
were due to the Increased accelera
tions under Improved automatic con
trol and long-continued use as in 
shore bombardments. Under these 
conditions. the mechanism was sub
Ject to repeated h igh unit loads during 
firing and to rapid reversals In eleva· 
tlon as the guns were kept on the 
target. particulo.rly In heavy seas. 
This Increased severity of opemtion 
was sufflclent to bring the frictional 
surfaces Int.o such salld contact that 
bronzing of the steel elevating screw 
and gaJling of the OSCillating nut re· 
suited. The lubricants used were 
straight mJnero.J oils obtnlned on 
specifications NS 1047,2135, and 3050. 
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Por many years It has been known 
that s l.eel on bronze surfnces contact· 
Ins one another under condilions of 
hlah lood nrc not. SUbJecl t.o the for· 
maUon of lIuld films nnd require lu· 
brlcnnts of high oiliness value spectnc 
to this bearing metal comblnntlon 
141. LlghL·bodled straight minerai 
0115 are not. ndequuLe for lubricating 
under these conditions. The Burellu 
ot Ordnance recognized the spcctnc 
requirements ot wonn gear lubrlcant.3 
for this very metal comblnaUon and 
had Installed a worm gear lubricant 
testing machine at. t.he Naval Gun 
PUctory for e\'aluIlUDI the service per
lonnllnee requirements of such prod· 
uets, The lubricant so tested and 
approl'ed i\8 meeting the oiUne.ss re
qulremenlli for worm gear mecha
nJsms found aboard ship was dis
tributed under specification OS 1400. 
Ye~, " 'hen the worm took the fonn of 
nn elevating screw and the worm Mear 
became the OIiClllatlng nut with In. 
tenlRl threads Instead of external 
Leeth, thc s ignificance of the olUne&!! 
value for s~l on bronze surfaces was 
nol recognized, particularly for a 
mechanism that had been ope.rntiDl! 
satisfactorily for yenrs. 

Tests using as 1400 gcar 011, as a 
trtallubMcant., were conducted on the 
U. S . S, Indiana In January. 1945, 
during gunnery operations In auto
mat.ic control. While usln&' !.his pl'od
uct, no scratching, galling, or bronz· 
lng occurred on the faces ot t.he 
elevating scre\\ .....rather tile surfaces 
commenced to acquire a polish which 
W88 the desired condition. The 
pumpablllty and adhesion of !.he lu
bricant ""ere found 6aUsfaelory. The 
higher vlscoslty of as 1400 provided 
addltloJlal cushion under conditions 
ot shock load and reversal of dirce
Mon, Thts product. nlse possessed 
favorable flow eharnct4!rlstlcs at. low 
Ol>erating temperatures, rendering It 
sullable for use In the Arct.lc rcglolU. 
Based on these findings the lubricant 
WM placed on trial immedilltel)' Oil SiX 
additional vessels reporting trouble. 
Plve monlhs later It. WIlS recommendcd 
that the product be used on alllurret 
gUll elevating screw threads. Including 
those of cruisers. 

The turre~ lubrlcaUon cases dis
cussed all derive from Increased se· 
veMty of operatiolls Incident. to war
time C()ndltlons plus somc Increase In 
Joo.ding due to improved drive mecha
nLsms. The dlmculty of pr«llctlng, 
during peacetime, condlLlons which 
will prevail In a theater ot WIlr Is no 
ncw problem nnd hardly one fOl' which 
we arc ever likely to have n very satls· 
tylna answer. 6tl11, we did pretty well 
with most of the engineering de\'clop
menta which IlnUc1pa.te<I tb.e last. war, 
Toclay ""e are maklna an even greater 
e1fort through the Operations Devel· 

opment Force which is endeaVOring 
C()ntinually to subject new Ideas to 
slmulnle(i service conditions. n lOO· 
rcUcally, we should have less need for 
lubMcaLion specialists In tile next. WIlr 
because of this. PrncUcally, wlt.h the 
continued increase in the complexiw 
of ships, we shall IJrobnbly ha\'e more 
problems of !his nature wl!.h which we 
will be confronted aL sea. 

80 much lor the case histories, 
This papcr would not. be complete. 
however, without some mention of 
metallic and chemica! coatings used 
so widely during World War U on IMc· 
tional surfaces /51 [61. While not. 
SLt'lelly classed a.!l 0. lubricant. In 
themselves, they aSlllst. the metallic 
SUl'faces to wlthsl.and extreme pres· 
sures \\'hlch normally rupture or re· 
move the lubMcant. nlm, a nd. In ma ny 
Instances, satisfactory lubrication 
could not be maintained without their 
aid, Pol' example. chromium plating 
ot c)'Under linen tor blRh out;pu~ 
Diesel engines was bl lOosored by lhe 
Navy just prior lO the war. This de~ 
velopmen~ added greatlY to the serv
Ice life of the cylinder liners 01 !.hcse 
engines. Chromium was used exten
sively also tor plating pump shafts , 
piston Mogs. and other parts subjceled 
to gel'ere ,",'ear, 

The chemical trent.meht of terrous 
trlctional surfaces was not. used to 
reduce wear, but was extremely efree· 
U\'e tor tile prevention ot scumng of 
these sul1nces during the breaking- In 
period of new equlpmen~, In one In· 
s tance, durin&' World War n , It was 
neccssa.ry to construct. a chemicai' 
treating plant In the forward a reas 
Lo trent tbe plst.ons and rings of the 
main propulsion engine of a sub· 
marine tender In order to permit 
them to run In properly, 
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The employment ot tbese coatinp 
Is being extended both by the Navy 
and by Industry and It. Is anticipated 
tllIlt. their future usc wW become 
gcnernl as higher output engines and 
heavier lo.'lde<l. smaller mechanisms 
are designed tor both Industrial and 
military use. Perhap.'I such coatings 
will reduce ~he number of lubricaUna 
pl·oblems. 

CON"CLUSION 

As pointed out. In the beginning or 
this papcr, these cases Ilre principally 
personal experiences of the authors. 
Jt 18 our belief Lha!. almost. every man· 
ufacturer supplYing equipment to the 
Navy has had similar expeMenccs 
with his equipment.. We hope that 
lIlis paper wlll make our Infonnation 
available to more people, nnd that. 
our friends, whose equipment may be 
IdenWlnble from some of the cases. 
will understand and approve ot our 
Rims, 

There are some obl'lous conclu
Sions for tbe operating and ntalote~ 
nance personnel which can never be 
repented too orten. 

i J ) Keep the 011 clean. An oU film 
won't tolerate much In the form of 
dirt. before trouble starts. 

(2) Use the lubricant the instruc
Lions call for. It you think It's not. 
rigM, t.cll Lhe manufacturer, we 011 
company, or your employer, If the 
pl'oblem Is pecullnr to you, thcy will 
send you a specialist, The chances 
a.re someone has already gone 
through It and an answer Is available. 

( 3 ) Don't try expeMmenUng with 
dl1!'erent. oils when you run Into 
trOUble. You may cure the Immedi
ate problem and start. a more seriOUS 
one, Of course you call make a bad 
situation worse In a hurry, 

(4 1 Be as sure as you enn that the 
lubrlennt Is actulllly reaching Ute 
point to be lubrlcnt-ed, In proper 
quanUty and at the proper time, 

For the machinery and ship de· 
signers and senior engineering per
sonnel probably the lJ'uest conclusion 
Is that, If you nrc human and doing 
something, you will make mistakes. 
However. that's not very construc
Uve, so let's add a fet\' with which 
the operating and maintenance pCr
sonnel sbouldn't have to worry, 

( 1) nlcte are many thlngs an 011 
can do besides reduce trlctton. The 
designer should be familiar with the 
characteristics or avatJable lubricants 
and take advantage or their proper
ties where possible, U is tile less 
obvious Jobs we expect the lubricant 
t.o do which lead to the more extcn. 
s lve troubles. 

(2) In selcctlng the lubMcant for a 
Job. we must consider not. only the 
machinc but the machine's environ
ment, There Is an old saying that 
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o .mIt water is good (or only one lhlng, 
to noat ships. The proper lubricant. 
Inhibited to prevent rusting in salt 
air CR n help offset. the fact. that we 
haven't anyt.hlng bcHer to noat 
ships on. 

(3 ) The lubrlcatlllg film Is n part 
ot the machine structure since It 
tro.nsmlls many of the Individual and 
collective forces which make the ma

l 	 chine operable. It. CRn transmit 
shock or vibratory forces or reduce 
!aUa ue stresses by spreading the load. 
1n IIOme cases, It assists In damping 
or $ileneing. 

(4) When you get. repeated rePOrLs 
of lrouble trom the field, don't blame 
dirty all . , es ) A lubricant. can't correct for 
faulty design. but In borderline cases 
It can help and perhaps keep opera
tions gOing ,,'bile design changes nrc 
made. 

(6) There a re some difficult !ubr!
taUOD spots where the lubricant m ust 
be given a ll the help possible In the 
form of special finishes or special 
mat(>rlais by the machine designer. 

en Design the lubl"lcaUng system 
to be Bulomatlc II possible. Where 
that isn·t practicable. mnke it con. 
"enlent and easy fOI" hand lubrication. 

There Bre a wide variety or oils 
avalJ.o,ble in Navy Depal·tment and 
Federal Oovemment specifications. 
There are many more listed In the

/, 	 lubrication manuals published by the 
eompanicli of the 011 Industry. These 
Ihould meet all or the normal needs 
of a machinery designer. There are 
&ltuallons. or course. which can be 
Improved If a new lubricant is specl

''''.The Engineering Experiment &a-
lion Is the Navy's major tesUng agency 
tor lubricants, and. conversely, lubri. 
cants are a major field of lhe En. 
flncering Experiment Station. A set 
of the Statlon's machines ror t.estlng 
1reBSe5 under moderate loads at high 
~ and temperatures Is pictured In 
ftgure 9. In COnjunction with the all 
companies and machinery suppliers 
and under the d irection or the Bureau 
of Ships, the Station Ctlrr les out 
Itudles a nd tests leadJng to fewer but 
better lubricants and to Improved er. 
llclency, capacity, and life of the 
equipment offered to LIle Navy. Willi\ 

• 
the "Itldcr rnnge of opernting cOlldl
lions (u. tor Instance. tests In a 
larae cold room going down to -85· 
P,l and the Increased number of 
lhings we want lhe lubricant to do, 
tbe chances of getting lewer lubrl. 
co.nt.s don't seem too gOOd but we are 
all agreed that we arc getting better 
ones. 

This paper \I'U! ha\'e served Its PUI·. 
POSe Ill~ emphasizes to t.hose respon. 
sible tor machinery design the need 
for lile application of Ille SCience of 

lubrication during the design and 
CXI)crlmcntal stages. and to those 
responsible for Ol)(!rntion and malme. 
nance the desirability ot calling on 
lubrication engineers tor assis tance 
When 	 failure to obtain satisfactory 
performance appears to be due to poor 
lubrication. 

Admiral T . A. Solberg. U. S. N .• 
Chief of the Omce 01 Nnval Research . 
has said thnt Ule next war .....1lI be 
fought with .....eapons not yet Invented . 
1t Is fairly :;.are to conclude tilBL mttny 
or these wcapons and Ule vessels 
which carry them Into connlct will be 
lubricated with products or by sss. 
tems not yet developed. It Is our hope 
that they wU! be deslgued a nd buIlt 
.....Ith a better understanding at the 
principles of lubrication a nd their 
senllce application. 
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IIII ) M, 1932, pages 60-74. 

141 Neely. G. 1.., "High Oiliness
Low Wear?" SOCiety ot Automotive 
Engineers Journal (Transactions). 
Volume 32, December, 1937, pages 
548-554 . 

t 51 Payne. Warren 0 ., Bnd Jo. 
nChlm. William F., ··Cylinder.Liner 
Wear." Society of Automotive Engi
neers Quarterly TrallJactlollJ. Vol. 
ume 3, Jnnuary, 1949, pages 51-68. 

16 1 Forster, A. L. . "Chemical Treat
ing at Surfaces. New Principle In 
Lubrication." Nat/Ollat Petroleum 
New., June 29. 1938, pages 25, 26, 28. 
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fRONT COVER PICTUIE_ 

S. S. CONSmUTlON 

The S. S. Con$tltutitm 15 shown go
Ing dollo'll Lhe woys at the Bethlehem 
Steel Shipyard In Quincy. Mass., on 
Snturdoy, $cptember 16. 1950. The 
Con&tftutlon of 26,000 grOSS tons is the 
sister ship of Lhe S. S. Independence 
which wos launched on June 3 this 
year. It ls the first trans-AUanUc 
passenger vessel to be named for "Old 
r ro n s id e s,'· the shlp-of-the-llne 
U. S. B. Constitution, now perma
nenUy berlhed at the nearby Boston 
Navy Yilrd. 

The S. S. Co,u titution Is 683 feet in 
length, and has a breadth of 89 feet. 
When rendy for service It will draw 
about 30 feet of water and measure 
about 30.000 displacement tons. The 
main engines now In place are geared 
turbines designed to develop 55,000 
horsepowcr that. w11l twon twin 27-ton 
propellers. The most powerful en
gines yet fitted In an American pas
senger vessel are gunranteed by the 
builders to drive the llner a t 25 knots 
on lhe lrlnI run next spring. Cruising 
speed will be 22 ~"2 knots. sumclent to 
enoble the liner to make ~rans-Atlnll 
tic runs on the southern route bet.....een 
New York and Oibraltar In 6 days and 
to land passengers In Naples on the 
elghtJl day and at Cannes and Oenoa 
on the ninth day. 

The giant hull ls divIded Into 15 
watertight bulkhead zones. There nre 
two separate engine rooms. Snfety 
features meet or exceed the world 's 
highest standards. There a re Six al
lem ate methods ot steering the ves
sel. Extensive automatic and manual 
fire alarm, 11,·c detecting and fire 
HghUng systems are Installed. 

....CK COVEl "CTUIE_USCGC EAGlE 

Prom the bowspri t of the Coast. 
Guard Cutler, Eagle, new t.ralnIng 
bark for cadets at the Coast Guard 
Academy, New LondoD, Conn., the 
ship exhibits Its manifold gear. To 
the trained eye of sailors. this photo
graph Illustrates the well-ordered ar· 
rnngement. of the infinitely complex 
sea-going ' ·furnlture." necessary to 
the handling or a big saUlng vessel. 
The 300-toot Eagle on her way to 
America Irom Bremerhaven, Oer
many. where she was taken over from 
thc defunct German Navy, made 
slops at t.he Madeiras and at Bermuda. 
Here she is shown in mid-Atlantic. 
During the war this ship was tJle Oer· 
man tralnlng vessel for tJleir naval 
omeers, and was named Hor't Wend. 

NUM8E1EO AN O UNOOCUM ENTEO VESSElS 

The table below gives the cumula· 
Uve tOlai ot undocumented vessels 
numbered under the provlslons of 

the act of June 7. 1918, lUI amended 
(46 U. S . C. 288) .In each CoastOuard 
district. by customs ports (or the 
Quarter ending 30 September 1950. 
Generally speaking. undocumented 
vessels are those machlnery·propelled 
vesse1s of less than 5 net tons en
gaged In t.rade which by reason of 

1 (1"'"11111) _ ..... _ ••••••••••_••. 

2 (St. l.qub) __ .. __ .•_. _____ ..... 

~ (Nor/olt) .. __ .•_................. 


7 (M to.mO_ .•._ 

e (CIoI,·tlJlndl .•_.... 

II (I.......I Be:tebl._.....•..•• 


12 (Saa F ... ndscooL .......... ____ • 

IS (SCSItIeI __ •••••••••• __ •••• ____ __ 

II (1I011111u1u.) __ • ••••••• __ • __ ....._ (31) ll ooolllhl•. _ •• 

'7 [Jullll:W)__• ____________ ••••••• (:II ) JunfllU••• __ •• 

Orand 10111.1 _.... __ ._........ . ... , ... __ ••••••__ • 


Observotions of the Old 

Mariner 


SP on a chart. means "spherical 
buoy'· and not, as It's usuallY misread. 
a spar buoy. 

The guy who makes fun or yOU is 
only trying to cut you down to his 
Size. 

tonna ge are exempt from documenta
tion. They are also those motorboats 
and motor vessels ot 5 net tons and 
o\'er used exclush'cly for pleasure 
purposes which are not documented 
as yachU or those of less than 5 net 
tons which by rCRSOIl of tonnage. are 
not entitled to be so docum<.>nted. 

Cu~.<'fIU I'or. 

"...... ._.

1 !' Ittal.ol' rt!> __ _ 

I'_bl"•...._
MI.....potlo__• ._ 

:g ~~~~:-::..:-::. 
0 "'_phil (""rt). _ ~ Omaha (part}__ • __1

(n) Dm_..._ _ 

( '~ :O;O"1"o.lr . .. __ ... 
{ lIr l<Il<'""rt •.•..• __

(II l 'hllad.J lohla. _______ 

"~ Nurtulk.. .. __ .. __ . __ 
13 IIR1Un'ORl ._•• _ 
I Wllmto~IOIl. N. 0 •....1
' ~ ""moo "~,, ........ .


!

I ~ OhnrlMwn... 

H I\4v~''''.b ..._. _. ___ . 
I~ S,." Juan _._ _ 
III 81. Tbo..... .. _..._ •.••.• 

"'j 1.(10 .\"n""__.. 
('Ui S ... , I)"," ... . ... 
{:aJ NOP.... . __ • 

ran 8alll'nuldsro.• 

"'n . ...... 
~:III ' ·""1."",01.0....: •. 

(1 .....1 I'~t.. •. 
til! 0 ....11. (put) ... . 

_ ..... . 

_ ••_. __ 

.. 


~"M
21 , H~ ,,'"16, 318 
:!3, 1&7 
S. 41~ ... '" I. tr.~ """ 
,~ 

" :IS. a:"Y.... 

~ 

" Oil .'" 
•• 


..~ 
1, 0"13•~ ".. 

11, IM ... .
... 
~ ,Ill 
.~. 
1, 181 

I2.M2 
~'Il, 1).1.1 

&. alii III. ; !011 

1I"r.! 
I. ;11 

"'" 
.. ..'",,,,, 


~. 81 11 
,~ 

I, Q-Ill ..,'",•. .... 

II,"'~ 6. ,62 

Total 

It)., IZ\ 
II.~ 
~.877 
~. t.l.5 

~I. -;w; 
17.«H 

"' .~73 .".."" ... 
7,~ 

'"• "..8, 7.\.01 

___._.____ ._.... •... . •... _. .. t~ 7!JO 
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\ CASUALTIESLESSONS FROM. 


WANTED-ONE ENGINE 100M aElL? 

Once In a ""hUe onc hears an acel. 
dent which appears to be the result 
of sheer stupidity on the part of the 
person In charge of the operation and 
who mayor may not be onc ot the 
victims of the accident. This is Dot 
always the case as occasionally some 
hidden factor Justifies the metbods 
used. There seems to be no possible 
excuse. ho .....ever. for the actions of the 
person who caused the accident. de
scribed here. 

It seems that 1\ chief engineer had 

decided to make an engine-room bell 

by cutting ott the bottom of a Co. 

cylinder. He placed the cyltnder In 

the ship's lathe and started cutting 

Deaf the foot. of the container for the 

purpose of removlna: Its bottom. Be 

had gone some distance Into the metal 

when he called the third assistant 

engineer to the lathe for the purpose 

of polntl.llg out the excellence of the 

metal Wh ich was being removed by th e 

lathe tool 

At. this moment. either because the 
cylinder had not been fully dLsc:harged 
or. possibly. had not been dLsc:harged 
at all. the weakened cxtingulsher 
exPloded. 

The chief engineer suffered scalp 
wounds. severe concussion, possible 
skull fracture. and possible fractured 
ribs. The third assislant engineer In* 
curred a badly lacerated right arm 
and numerous cuts about the bodY. 
The ship was diverted to the nearest 
port where the paUents were hos* 
pllallzed. 

n is d lftlcult to understand how a 
man, who holds a license as chief en· 
Klneer. lacked the foresight which per· 
mltt.ed him to cut Into a pressure 
vessel without having first determined 
that all pressure had been relieved. 
Would It not have been 11 simple test 
to have opened the valve and made 
sure ~hat aU pressure had been re
lieved? Imagine what would have 
hIlppcned If It were an o,,"ygen cylinder 
that was being cut Into. 

All that can be said Is that the chief 
ePllin~er and the thi rd assistant were 
very lucky to have escaped dea th, 

DEATH BY ASPHYXIATI ON 

An American seaman was aspbyxl
aled by carbon dlox.lde gas In a cargo 
tank of an American tanker, The 
vessel. while approaching the h arbor 
of a foreign port. was dlscharglng bal* 
Ian .....ater from her tanks preparatory 
to taking a cargo of molasses on board. 

Just previous to tbls. the ch let 
pUnlpman had informed the chief 

mate that the main cargo valve in one 
of the eargo tanks Willi s tuck. 'The 
ch ief mnte, on watch at the time, 
directed the pumpman to walt untU he 
could Inspect I t . The chief mate when 
relieved then obtained a wheel 
wrench. and was proceeding forward 
to Inspect the valve when he heard 
cries for h elp com.1ng from the direc
tion of the particular cargo tank with 
the faulty yalve. Hurrying to the 
tank the mate observed the pump
man about 12 feet from the bot.tom, 
delirious from the effects of the gas.
pounding h is forehead against a rung 
of the ladder. Grabbing only a life· 
Une. the mate en tered the tank In an 
a t tempt to rescue the pumpman. 
About this Ume the ch ief engineer also 
a rrived at the scene and he, too. en * 
tered the tank to assist the chief mate 
In an effort to help rescue the pump
man. Before they were able to get 
a line around the pumpman's body. 
both the chief mate. and chief eniP· 
neer were forced to abandon their ef
forts. due to excessive gas fumes and 
return topside because they had no 
breathing apparatus on, Shortly 
after. the pumpman lost his hold on 
the ladder and feU to the bottom of 
the tank in approximate:ly 2 feet of 
water. 

At the sound of the gener al alarm 
the crew came UP with a fresh-air 
hose mask and an oxygen breathing 
apparatus. After a number of un
successful attempts to enter the tank: 
with the fresh -alr h ose mask, one of 
the crew succeeded In entering the 
tank: equipped with an oxygen breath
log apparatus. A line was secured 
around the unconscious man and h e 
was brought up to the deck. 

Artificial respiration and other 
fi rst-aid measures were started 1m. 
mediatelY and shore doctors were 
called. Shortly thereafter shore doc
tors came aboard with a pulmotor, but 
In spite of a ll etrorts taken. the pump
man failed to regain consciousness. 
He was pronounced dead atter 5 hours 
of resUSCitation. 

Why did this man lose his life? B e 
lost his Ufe because h e failed to heed. 
not one safety rule, but a number of 
them. He failed to secure himself to 
a tended lifeline; he faUed to have a 
safety watch provided: be fruled to 
wear any breathing apparatus and 
worst of all he failed to obey the order 
of the chief mate., "to walt untU he 
could Inspect It." 

ALWAYS tHE UNEXPE CTEO 

Non: 'I'be caut Quard hu been .pon. 
IJOI'lng a , peciBlufety program fOl' IU own 

ve.,ell !lod ahore establllbmen U . Th'
IIrllcle WII8 pu blished In the CoDal Quard" 
"Englneer'a DIg"'" for Information or 
Coaat Qunrd pel'1lOnnel and 1lI reprin ted 
heu!n to Illuatr!lte that a deftnlte eatet,. 
program and a nudy of aoe\denu II worth
while In (1) Lmprovlng working condl
tlona and (2) reduclog ntcldenU. 

In a lmost eYen' accident report 
there is an intimation by someone 
that "If this had not happcned-" or 
" the Injured man should h ave 
known-" or a comment which lndl· 
cates that the accident was uninten
tional. There are many ways In which 
a careless person can become an In· 
Jured ltablllty by doing essentla Uy the 
same things that II. careful person 
would do. There Is always one minor 
little m istake. or failure . or disregard 
of basic principles of self-preservaUon 
which makes the difference. They 

may seem sllght and unimportant but 

these differences mean hlgher Injury 

rates and refiect an atti tude enti relY 

lacking In safety· consclousness. They 

do no~ mean that the Injury was In

curred deUberatelY. 


A district safety omcer advised 
printing of the followin g e,,"ample of 
the ml~use of hand power tools In the 
hope that the InformaUon may pre_ 
vent similar occurrences: A seaman 
aboard a cutter was using a power 
sander to remove paint from the main 
deck. The ship rolled as he was 
changing h is position and he pulled 
the sander against h is knee while try
ing to r egain his balance. He re· 
mained in sick bay for I) days and 
then was put on light duty. 

In the above case It Is believed that 
the sh ip could have. been expected to 
roll . resulting In the man 's losing h is 
balance If h is position were not s teady. 
U he had been sufllclcnUy safety con
scious he would have shut. off the 
power to the sander wblle he was 
shifting position. This fac t was evi
dently obvious to the deck bo's'os 
ma te or t.be commanding omcer, 
which is considered some kind of a 
victorY for the safety program; earlY 
accident reports assumed that the 
only solution was to eUmlnnte nil per
sonnel who sustained injurY. 

Accidents a te defined as unforeseen 
or unplanned occurrences which in· 
terfera with orderly progress ot an 
activity. Preventing them consists 
largelY of the common -sense appllea· 
tion of an assumption that., " Fore
warned is forearmed," With better 
piannlng and the encouragement of 
safety consciousness all operations 
wU1 be more emciently performed. 
and up to 90 percent of our Injuries 
wU1 slmult..aneouslY be eliminated. 
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Notwithstanding the many and 
various means personnel wtU discover 
for Injuring themselves, Coast Guard 
accldenls set definite patterns and faU 
Into a few weU-deftned groups, The 
trend or accidents throughout 1949 I.s 
shown In UJe accompanyl.ng diagram, 
It 15 believed that the trends lodleat.ed 
pelot the way for accident prevention 
efforts In the service, 

A reasonable degree of safety, In 
any operation however hazardous, 
cannot be achieved by cooperation. 
Participation 15 the ke)' to the pas_ 
sageway leading to a lower Injury rate, 
I t 15 the job ot thc safety oMcer to co
ordinate the efforts oC the participants 
and demonstrate the manipulation or 
th15 key, 

ACCIDENT DISTRIBUTION 

.... " ... "", .. >1-..... ".. '.., 

An nnalysls of lhe accidents re_ 
POl'ted dUring the month or May Is 
printed herewith to Illustrate the serl
ousne:,;,; of the problem. The trends 
shown by this particular month or 
any given mont.h will not necessarily 
establish a comprehensive and true 
picture of service-wide tendencies. 
When aU the monthly swnmarles are 
viewed together they show surprising 
allreement. as to the cause ot C08.!t 
Guard Injul'les. 
Elevato!d aur/acea {ga ngplanks, lad

dcrs , etcJ-7 
Stepped from OJ' missed location of 

gangplank ({atan: stepped off dock 
during' darkness, apparentlY the gang 
plank had been l'emoved to prevent 
stmngers trom boarding ifatal): fa il
ure to use handrails when descending 
hatch and stairway (2) : slipped on 
wet de<:k ; fell over small cUft' when 
taking short cut In poorly lighted area 
(fatall; using makeshift platform to 
work from. 
FloaU"g unl!s-S 

Weight. or body listed boat. catch_ 
Ing foot between rail and top s t.ep ; 
tell overboard while boat made turn, 
taHed to wear life jacket (tata)); 

motor llleboat capsized , all members 
or crew falled to wear lire Jackets (2 
Inj ured, 1 fatal) : while relieving 
grounded yacht. etvlJlnn was s truck 
In the face witb monkey fist of heaving 
line: released prevenler line too 
quickly due to misunderstanding of 
ordCf8. 
StatiOllarJl power macllillerv-S 

Unuuthorlzed use of power grinder 
(Inexperlence1: failure to wcar gog
gles when ripping planks; lack of 
guard or failure to use pusher stick 
while passing material over cutter 
head ot jointer: cleaning press rolls 
while In motion ; equipment not de
signed for type of work. 
MateriaLt o:tut equipment handling (bV 

I,a"d)-I) 
Slipped on oilY surface while han

dling heavy materia l; lifting in un
snfc position (2 ) : using sharp meal 
hooks as kitchen utensil hangers; In
sumclent help, 
Pr iva te vehicles (miD-5 

Too fllSt for conditions; arm s truck 
sign when making hand signal ; fa
tigue; mechanical (allure: inatten
tiveness. 
F ires-J 

Mattresses s tored Bllalnst light 
bulb; undetermined, possibly due to 
bad storage or to dry vegetation too 

'They Said It:'" 

"The only prudent action to pursue 

at this time is to design and build 
readlly adaptable types of passenger 
nnd modern cargo ships t.hnt can scrve 
both In pence and In war." 

I II response to a n Inquiry the Chief 
Counsel of the Coast Guard has said 
that "Your inquiry as to what con
stitutes a lawful command ls 
answered by s la ting tha~ the coast 
Guard, in the absence of any known 
court deCision as to the definition of 
the tel'm 'lawful command' as used 
In shipping articles nnd In R. 5 , 4696, 
Interpre ts that term , so tar as the 
duties of a master are concerned, to 
mean any command given by the 
master of a vessel of the United States 
to subordinate crew members to carry 
out any duty, contractual or oth.er
wise, which In h15 judgment is neces
sary In connection wltb the naviga
tion or operation ot the vessel on her 
voyalle, includIng the care. comfort. 
and safe ty ot the crew or passengers 
aboard the vessel or the care. protec
tion, and safety of the cargo laden 
aboard." 

close to building : ftareback caused by 
low voltage to ignition transformer. 

Mechanical handll"g equipment-J 
Defective manually operated boat 

holst : finger was caught between pawl 
and cogs when attempting to operate 
air lilt with one hand and engage the 
safety latch with the other; stepped 
in path of crane car, 

Workin" sur/aces-2 
Failure to remove nails from scaf

fold material as razed: loose gear lylog 
In poorly lighted passageway, 
Partuble power tools_l 

Failure to turn off power when 
shifting position while sanding deck. 

JlaJld tools-l 
Overreaching. 

BUOJls-l 
Buoy not properly .secured, rolled 

with movement ot tender, men work
ing in unsafe position undcr existing 
conditions, seaman Jumped overboard 
to avoid being struck (fatal ), 
Hot substulZccs-J 

Overturned heated lead pot, 

Miscellaneous-4 
SPOrt, a ltercation, etc. 

TOTAL-43. 

It is otten said a person has a suc
cessfullife by doing little things well 
This is aptly Ulustrated by the many 
small safety precautions you are 
urged to take before proceeding with 
the Job at hand-not only for your 
own protection but also tor the ship
mates who may be with you, 

When the cook Is Injured at sea all 
hands may suffer because the sub
stitute may not be Po cook, but just 
another ;'hash sUnller." Then too, 
who enjoys eating "hand -outs" for a 
week or two? In one ca.se reported the 
Chief cook decided to go on deck for 
a little ffi!sh a ir. The deck depart
ment had just completed oUIng do .....n 
a portion of the de<:k with fish and 
fuel oil, but tailed to rope oft: the area 
or to provide deck boards or to place 
signs showing that the de<:k was sUp
pen'. When the ship rOlled unexpect
edly the cook's feet fl ew out from 
under him and he landed 1n the em
barrassing prone position. Not onlY 
was the cook's digni ty offended but 
he sutrered severe Injuries : namelY, a 
fractured blp and spine. Thus, for 
the want of 0. few small things, a man 
was seriously injured which may crip
ple h im tor life, safety and !.he use 
of little things are very Important 
and can mean the difference between 
being able to carryon your chosen 
work or being a cripple, The choice 
Is yours! Not only for yourself but 
your shipmate's life as well. 
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I 
Amendments to 


Resulations 

TITLE 3_THE PRE5IDENT 

ht<ul;u O.de. 10173 

REGULATIONS RELATINIl TO TfU; SAFE. 
GUARDING OF VESSELS, HARBORS, 
PORTS, AND WATERFRONT FACILITIES 
or nu: UNlTf;O STAT£S 

By virtue of the authority vested in 
me by Public Law 679, 81st. Congress. 
2d Session. approved August. 9, 1950, 
wblch amended section 1. Title n DC 
the act of June 15 . 1917. 40 Stat. 220 
(50 U. S. C. 191). and as President of 
the United States. I hereby find that 
the s«urlty of the United States Is 
endangered by reason of subversive 
activity, and I hereby prescribe the 
following regulatlons relating to the 
safeguarding agf.inst destruction, loss, 
or Injury from sabotage or other sub
versive acts, nccident.s. or other causes 
of similar nature. of vessels, harbors, 
ports, and waterfront facllmes In the 
UnIted States. and all territory and 
"'ater, continental or Insular, subje<:t
to the Jurisdiction of the United 
States. exclusive of the Canal Zone, 
and the said regulations shall COilSti
tute Part 6, Subchapter A, Chapter y, 
TItle 33 of the Code of Federal Regu
lations : and all agencies and author
ities of the Government of the United 
states shnll. and all state and local 
authorities and all persons are urged 
to. support , conform to, and assist In 
Ute enforcement of these rcgulatlOIlli 
and all supplemental regulations is
sued pursuant thereto: 

SVb.hopt.. A--G....'ol 

PAIT 6--PII0TECTlON AND SECURITY OF 
Vl:S5ELS, HARBORS. AND WUl:1IFRON'T 
F~CIUTIES 

Bll'aJ'AlIT B.O I--t>f:I'1N'ITION'S ,.,. 
6.0I~1 Comm/lnd,mt. 
6.01-2 DIstrict Commander. 
8.01-3 captain of the Port. 
8.01..... Waterl'ronL facility. 

1i"oB!'~HT e.o.--GENI:J<A.. ""OVISION'S 

Enforcement. 
Preventing (lCceSii ot penons. 

anlcles or things to v68sela or 
waterfront tBCllltlea...,. 

8.04- 7 Vlsltatlon nnd seBrch.
...,.... PoeseSIilon snd control of ve"",,18. 

6.l)(~1l Aulat.ance of other /lgencletl. 

N ovembe r J950 

APPENDIX 

8UUI',UT e . I O-IDUlTlrIC"'TION ... ND J:.'tCl.11

510N DO' l'ElsONS no.\! ~ "'N'D 
W"'n:u"1IONT .....QLITIES 

G.IO~I IE8uance or dOCumellUl alld em· 
p]oyment of pe rllOl1lI abollrd 
'·essels . 

0.10- 3 Special validAtiOn of merchant 
marine documents . 

6.10-5 Acceu to vessels and wllterfront 
fllcUl ties. 

6 .10-7 Identification credentials. 
0.10- 0 Appeals. 
Sl1RI'IIIIT e . L2-811P>:RVIBION ... No C(lNTllO.. 0" 

bPLO;;.vl<.S OR (}Til"" D ... NGEROUS CAli..., 

6.12- 1 General 4\'per vl,lon and control. 
6.12-3 Approval of facility for d anger _ 

DUB cargo. 

SUSPAIIT ft.U......... IIOT ...O::E "'ND SUBVEltSIVE 
"'CTtVlT\' 

G. I O- I Reporting of &llbotftge and Bub· 
"en,,'e acUvlty . 

6. ]6-3 PrecAut!ons IIgalll8t sabotage. 

Sl1BPMIT e .• II-I'I:N.....TII:S 

0. ]8- 1 Vlolatlolls. 
AOTotOllITT: 116.0 1- 1 \.0 6.18-1. Inclu_ 

! Ive. Il<Iiued under the nct of June 15, 1917, 
40 Stat. 22G, 60 U. S. C. 191. as amended 
by Pub. Law 6.9, 81st eon g . . 2d $esslon. 
approved AU8UHt 9. 1950. 

SUBPART 6 .01-DEFI NITIONS 

i 6.01-1 CommallMnt. "Comman
dant" as used In ~hls part, means the 
Commandant of the United States 
Coast Guard. 

§ 6.01-2 D I $ t ric t COfltmQllder. 
·'Dist.rlct Commander" as used In this 
part. meallS the officer of the Coast 
Guard designated by the Comman
dant, to command a Coast Guard 
DistrIct. 

§ 6.01-3 Captal,t of the Port. 
"CRptain of the Port·, as used In this 
part. means the officer of the Coast 
Guard. under the command or a Dis
trict Commander. so designated by 
the Commandant for tbe purpose of 
giving immediate direction to Coast 
Guard law enforcement activities 
within the general pl"Oxlm\ty of the 
port In which h e Is situated. 

16.01-4 Waterfront facility. " Wa
terfront facility" as used tn this part, 
means all piers. wharves, docks, and 
similar structures to whlcb vessels 
may be secured, buildings on such 
structures or contiguous to them. and 
equipment and materlais on such 
structures or In such buildings. 

SUBPART 6.04-(;ENERlr.L PROVISIONS 

§ 6.04-1 Enforcement. (a) The 
rules and regulations In this part shall 
be enforced by the captain of the 
port under the superVision and gen· 
eral direction of the District Com

mander. and all authority and power 
vested In the captain of the port by the 
regulations In this part 5hall be 
deemed ve5ted In and may be exer
cised by the District Commander. 

<b) The rules and regulations In 
nIls part may be enrorced by any 
other officer or the COast Guard desig 
nated by the Commandant or the 
District Commander. 

~ 6.04-5 Preventing access of per
~o1ts . articles or things to vessell! or 
water/ro'it facilities. The captain of 
the port may prevent any person, 
article or thing from boarding or be
log taken on board any vessel or en
lerlng or being taken Into any water
front facility when he deems that the 
presence of such person. article or 
thing would be Inimical to t.he pur 
poses set forth In I 6.04-8. 

~ 6.04-7 Visitation ana search. 
The captain of the port may cause to 
be Inspected and searched at any time 
any vessel or waterfront facility or 
any person. article 0 1' tbing thereon. 
within the jurisdiction or the United 
States, may place guards upon lillY 
such vessel and waterfront faclllty 
and may remove thererrom any or all 
persons. articles or things not spe
clHcally authorized by him to go or to 
I'emaln thereon. 

§ 6.04-8 Possession a lia control of 
vessels. The captain of the port may 
supervise and control the movement 
of any vessel and shall take full or 
pal·tial possession or control of any 
vessel or any part thereof. within the 
territorllli waters or the United States 
under h is Jurisdiction. whenever It 
appears to him that such acUon Is 
necessary In order to secure such ves
sel from damage or Injury. or to pre
vent damage or Injury to any vessel or 
waterfront facility or waters of the 
United states, or to secure the ob
servance of rights and obligations of 
the United states. 

~ 6.04-11 Assistance 0/ oth er agen
ci es. The captain of the port may 
enlist the aid and cooperation of Fed
eral. State. county. municipal. and 
private agencies to assist In the en
forcement of regulations Issued pur
suant to this part. 
SUBPART 6.IO--lDENTff1CAnON AND EIC

CLUSION OF PERSONS FROM VESSELS.um 
WAURFRONT FACILl.TlU 

§ 6.10- 1 I ssuance of documents and 
employment of perSOJl$ aboar d veue/$. 
No person shall be issued a. document 
required Cor employment on a mer
chant vessel of the United states nor 
5hall any licensed omcer or certln

,., 
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cated man be employed on a merchant 
vessel of the United States 1! the COffiM 
mandant is satlsfted that the charllc* 
ter and habits of life of such person 
are such as to authorize the belief 
that the presence of the Individual on 
board would be Inimical to the security 
of the Unlted states : Provided, That 
the Commandant may designate 
categories of merchant vessels Lo 
which the foregoin g shall not. apply. 

t 6.10-3 Special validation 0/ mer
chant marine documents. The Com· 
mandant may require that allllccnsed 
officers and certificated men who are 
employed on other than the exempted 
designated categories of merchant 
vessels of the United States be holders 
of specially validated documents. The 
form of such documents. the condi
tions. and the manner of their issu
ance shall be as prescribed by the 
Commandant. The Commandant 
shall revoke and require the surrender 
ot a specially vB.lidated documeot 
when he Is no longer satisfied that 
the holder Is entitled thereto. 

t 6.10-5 Aecess to v e sse I s alia 
waterfront facilities . Any person on 
board any vessel or any person seek. 
lug aecess to any vessel or any water. 
front facility within the jurisdiction 
at the United States may be requi red 
to carry Identification credentials Is· 
sued by or otherwise satistactory to 
t.b.e Commandant. The Commandant 
may define and designate those cate· 
Bodes of vessels and areas of the 
waterfront wherein such credentials 
are required. 

§ 6.10-7 / dentiJicatlon credentl.alf. 
The Identification credential to be Is· 
sued by the Commandant shall be 
known as the Coast Guard Port Se· 
curlty Card, and the form ot such 
credential, and the conditions and the 
manner of Its Issuance shall be as pre· 
scribed by the Commandant after con. 
5ultatlon with the Secretary of Labor. 
The Commandant shall not issue a. 
Coast Guard Port Security Card If he 
Is satisfied that the character and 
habll..<; of Ute of the applicant there· 
for are such as to authorize the belief 
that the presence of such Individual 
on board a vessel or within a water· 
front facility would be inimical to the 
security at the United States. The 
Commandant shall revoke and require 
the surrender ot a Coast Guard Port 
Security Card when he Is no longer 
satisfied that the holder Is entitled 
thereto. The Commandant may ree· 
ogn\ze for the same purpose such 
other credentials as he may dcslgnate 
to lieu of the Canst Guard P ort se· 
curlty Card. 

§ 6.10-9 Appeals. Persons who are 
retused employment or who are re· 
fused the Issuance of documenl..<; or 
who are required to surrender such 

documenl..<;. under this subpart. shall 
have \-he right of appeal, and the 
Commandant shall appoint Boards for 
acting on such a ppeal". Each such 
Board shall. so far as practicable. be 
composed of one Coast Guard officer. 
one mcmber drawn from manage· 
ment. and one member dt!\wn from 
labor. The members drawn from 
management and labor shall. upon 
suitable security clearance. be nom· 
Inated by the Secretary of Labor. 
Such membel·s shall be deemed to be 
employees of the United States and 
shall be entitled to compensation un· 
der the provisions of section 15 of the 
act or August 2, 1946 (5 U. S. C. 55a ) 
while perrol·mlng duties Incident to 
such employment. The Board shall 
consider each appeal brought before 
It and, In recommending final action 
to the Commandant, shall insure the 
appellant all fairness consistent with 
the safeguarding of the national 
security. 

SUBPART 8.I2-5UPERVISION AND CON· 
TROL OF U:PLOSIVES OR OTHER DANGER· 
ous CAIlGO 

16.12-1 General supervision a/ld 
control. The captain ot the port may 
supervise and control the transporta· 
tion. handling. loading, discharging, 
stowage, or s torage of explosives, in· 
namm:lble or combustible liquids to 
bulk. or other dangerous articles or 
cargo covered by the rellulatlons en· 
titled ·'Explosives or Other Dangerous 
Articles on Board Vessels" (46 CFR 
Part 146 ) and the regulations govern· 
ing tank vessels (46 CFR Parts 30 to 
38, Inclusive ). 

I 6.12-3 Approval 0/ /acilitll fo r 
dangerous cargo. The Commandant 
may designate Waterfront facillties for 
the handling and storage of, and tor 
vessel loading and dlschargtog. ex· 
ploslves. jnflammable or combustible 
liquids In bulk. or other dangerous 
articles or cargo covered by the regu· 
lations referred to In t 6.12-1 , and 
may require the owners, operators. 
master". and others concerned to se
cure permits tor such handling, stor· 
age, loading, and unloading from the 
captain of the port. conditioned upon 
the tulflIlment ot such requiremenl..<; 
for the safeguarding at such water· 
front facilities and vessels as the Com· 
mandant may prescribe. 

SUB PART 6. 1 6--SABOTAGE AND SUBVERSIVE 
ACTIVITY 

§ 6.16-1 Reporting of sabotage and 
subversive activitll. Evidence of sab· 
otage or subversive activity Involving 
or endangering any vessel. harbor. 
port. or waterfront facility shall be 
rePOrled immediately to th~ Federal 
Bureau of Investigation and to the 
captain of the port. or to their respec.· 
Uve representatives. 

f 6.16-3 Precautlolls against saba· 
tage. The master. owner, agent, or 
operator of 11 vessel or waterfront fa· 
ciuty shall take all necessary precau· 
tions to protect the vessel. waterfront 
facility, and cnrgo from sabotage. 

SUBFART 6 . 1 B-PENALTIES 

~ 6.18-1 Violations. Section 2. 
Title II of the act of June 15, 1911. as 
amended. 50 U. S. C. 192. provides as 
follows : 

If any owner. agent. master. officer. 
or person In charge. or any member 
of ~he crew 01 any such vessel fa ils to 
comply with any regulation or rule 
I.ssued or order given under the pro· 
visions ot this title, or obstrucl..<; or 
Interteres with the exercise 01 any 
powcr conferred by this title. the ves· 
seI, together with her tackle, apparel, 
furniture. and equipment, shall be 
subject to seizure and forfeiture to 
the United States In the same man· 
ncr as merchandise Is forfeited for 
violation of the customs revenue laws; 
and the person guilty of such failure. 
obstruction. or interference shall be 
punished by imprisonment for not 
more than ten years and may. in the 
discretion of the court. be fined not 
more than $10,000. 

(a) If any other person knowingly 
falls to comply with any regulation or 
rule issued or order given under the 
provisions of this title, or knowinglY 
obstructs or interferes with the exer· 
clse 01 any power conferred by this 
title. he shall be punished by Impris· 
onment lor not more than ten years 
and may, at the discretion of the 
court. be fined not more than $10.000. 

}lARRY S. TRUMAN 

THE WHln HOUSE, 
October 18, 1950. 

IF. R. DOe. 50-9311: Piled, Oct. 18, 1950; 
4:19 p. m.. 15 F. R. 7005-10/20/~O I 

TItlE 1 9--CU5TOM5 DUllES 

Chapter I_Bu.eau of Cu,lom•• Oepartment 
of the T.eo.ury 

[T. D. 525831 

PART 4-VESSI>LS IN FoREIGN ANtI 

DoM£STIC TAADE 


PART 26--DISCLOSURE OF INFORMATION 

RECORDS OF ENTRY AND CLEARANCE Of' 
VESSELS: DISCLOSURE OF INYOUUTION 
CON"CEIINI NC IMPORTS liND EXPOIITS 

In order to protect the security of 
the United States by restricting the 
disclosure of Information concerning 
movements ot vessels and cargoes In 
foreign trade. the Customs Regula· 
tions of 1943 are amended as follOWS: 

1. Section 4.95 01 the Customs 
Regulations of 1943 (19 CPR 4.95), 
is hereby amended by deleting the last 
sentence and substituting the follOW· 
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lni: "These records shan be indexed 
on customs Form 1404 or 1407 and 
shall be open to public Inspection. ex· 
cept that durln lt any period covered 
by a finding by the Pres ident under 
se<:tlon 1 of title U of the act of June 
15. 1917 (50 U. S . C. 1911 . amended by 
Public Law No. 879. 81st Congress. that 
the security of the United Stales Is 
endangered by 1"eason of actual 01" 
threatened war, or Invasion. or In
surrection. or subversive activity. or 
of disturbances or threatened dis
turbances of the International re
lations of the United States, no such 
record shall be disclosed to other than 
a party In Interest without written 
authorization from the Commissioner 
of Customs." 
(R. 8. 181 , 251. _. 2. 3. 23 S~~. llB, ... 
am~ndffl . 119, !\II amended , 11K. 624 , 46 
Stat. 7M!; 8 U. S . C. 22, 19 U. S . C. 66. 162-1. 
46U. B. C . 2.3) 

2. Section 26.7 (c) of the Customs 
Regulations of 1943 09 CF'R 26.7 
(e» Is hereby amended to r ead as 
follOWS:' 

(e l DurJng any period covered by 
a finding by the President under sec
tion 1 ot T itle U of the act of June 15. 
1917 (50 U. S . C. 191) , as amended by 
Public Law No. 879. 81st Congress. 
that the security of the United States 
15 endangered by reason of acLual or 
threatened war. or Invasion, or Insur
rection. or subversive activity, or of 
disturbances or threatened disturb
ances of the international relations of 
the United States. Information con 
cerning Imports and exports shall not 
be disclosed except as provided for In 
126.4. 

(R, S. 1111 : 5 U. S . C. 2:1 ) 


3. Trea..sury Decision 51384. ap
proved December 6. 1945 (10 F . R. 
14866 /.15 hereby revoked. Attention 
Is Invited to the fact that 128.7 (c), 
CUstoms Regulations of 1943. and the 
exception contained in the third sen
tence of f 4.95. Customs Regulations 
ot 1943. as Ulose sections are hereby 
amended. are now operative. In view 
of the ftndlng of the President set 
forth In Executive Order No. 10173. 
dated OCtober 18, 1950 Wi F . R. 7005) . 

ISIHL I FRANK Dow, 
Commissioner oj Customl. 

APPI'ove(\ : October 20. 1950. 

JOHN S , GRAHAM, 
Acti11g SecrdarJI oj the TreasurJ/. 

[ Po R . Doc. &G-962O: PIled. OCt. SO, 105-0: 
8 :61 a . m .. 15 po, R . 729S--10/ 31 / &01 
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ICOPR 5G-281 

LlGIfTS l'OR NOND&SCItll'"t VESSELS : MA
RINE REGATTAS OR MARINE PARADES 

A notice regarding proposed 
changes in the Pilot Rules for Inland 
Waters and the Regulations fo r Ma. 
rlne Regattas or Marine Parades was 
published tn the F'EDEIlAL REGISTER 
dated August 25. 1950, 15 P. R. 5706. 
5706, as Items I and :xx on the 
Agenda to be consldered by the 
Merchant Marine Council ; and 1\ 
public hearing was held by the 
Merchant Marine councn on Septem
ber 20. 1950, at Washington, 0 , C. 

The purpose for the new regulation 
to be added to 33 CFR 80.16 is to re
quire lights to be displayed on non
descript vessels, such as pontoons, be
Ing towed or pushed in !.he harbors, 
rivers, or other Inland waters of the 
United States which are to be the 
sam e as for scows. This llew regula
tion is to adequately describe the 
lights requIred on nondescript vessels 
not otherwise provided for by the 
regulations. 

The purpose t or revLslng the regu
lations In 33 CPR Part 100 regarding 
marine regattas or marine parades Is 
to provide a means whereby special 
regulations may be lssued, 11 neces
sary, to assure safety of life on the 
navigable waters immediately prior to, 
during. and Immediately after the 
marine regatta or marine parade, as 
well as to require under cert.aJn con
ditions the submission In advance of 
detailed plans of the proposed marine 
regatta or marine parade to !.he Com
mander of the Coast Guard District in 
which the event Is proposed. to be held, 

By virtue of the authority ves ted In 
me as Commandant, United States 
Coast Guard, by Treasury Order No. 
120, dated July 31. 1950, to promulgate 
regulations in accordance with the 
s tatutes cited with the regulations be· 
low, the following amendments to the 
regulations are prescribed which shall 
become effective ninety (90) days 
after date of publlcntion of this docu
ment In the F£DERAL REGISTER: 

hb,hap'" ~a¥;galian "~~l•• ",.fth 100 C.flaln 
'n'"n" Wa.... 

P AR"! aD-PILOT RULES FOR INLANO 
\VATERS 

LIGHTS FOR C£RTAl~ CLASS!;S Ot' VESSELS 

Section 80.16 Is amended by oddln" 
a ne..... paragraph ( I). reading as 
rollow.\,: 

I aO.16 Lights lor barges. callal 
boals, scows, dlld otller 1I0lldC3cripl 
vessel! on certain inlaFld waters on the 
Atlalltlc a1ld Pacittc Coa"t" . • 

(II Other vessels of nondescript 
type not otherwise provided for In this 
section shall exhibit the same lights 
that are required to be eXhibited by 
sco .....s by t h is section . 
ISu. 2. 30 StRl . 102, as llmend~d ; 33 
U. S. C. IUId Sup. 157) 

hbd•.,pt.. G-M.... n•••,...1101 .. Io\...~ ,_<10. 
PART 10I)....--SAFETY OF LIFE ON NAVlGA

IlLE \VATERS OuUN(I MARINE REGATTAS 
OR MARINE PA.AOC; 

Part 100 Is a m ended to rea d as 
fo llows: .... 
100.01 neftnlt lon . 
100.05 	 Submlaalon or plan. for m ar ine 

~attM o r marln~ parades to 
the CoMt OUIU"d.. 

100.10 	 PrOced.u", of Dlatrlc t Commander 
upon r1!Cf!lpt of plana. 

100.15 Speelallocnl r~ulatlon . 
100.20 Pa~rol or the m arine regatta or 

marine parade. 
100.25 f'.stnbUahment o f aIda to naviga

tion. 

AtlTU ORIT'r : 11100.0 1 to 100.25 Issued 
under Ie(:. 1. 3[0 S tat . 89. a. amended: 46 
U. S. C. 454. 

1 100.01 De/iJlition. The t e r m 
'"marine regatta" or "marine parade" 
ror the purpose of the regulations in 
thl5 part, Is deftned to be an organ. 
Ized water event o f lImited duratton 
which is conducted according to a 
prearronged schedule and In which 
general public Interest Ls manifested. 

1 100.05 Submj"fo1l oj plans lor 
marIne r egatttU or marlrn: paradu to 
the Coad Guard, (a ) OrganIzations 
planning to hold marine regattas or 
marln::l porades, which . by their na
ture. circumstances. or location will 
Introduce extra or unusual hazards 
to the sa fety of life on navlgoble wa
ters shall submit detailed plans of 
s uch marine regattas or marine pa
rad es to the Commander of the Coast 
Guard District In which It Is planned 
to hold them. 

(b l The detailed plans shall include 
the following:

n ) Name and address of organiza
tion . 

(21 Nnture and purpose of the 
event. 

(3) Information as to general pub
lic Inlerest. 

(4 / Estimated number and types of 
watercratt participating In the event. 

(5) Estimated number and types ot 
spectator watercraft. 

16) A time schedule and descrip
tion of events. 

(71 A section of chart or scale 
drawing showing the boundaries of 
the event, various water courses or 
areas to be utilized by parUclpants, 
oMclals, and spectator craft, 

(c l .Detailed plans shan be submit
ted no less !.han 15 days prior to the 
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start of a marine regatta or marine 
parade unless the marine regatta or 
marine parade Is of such a nature 
as to Involve limitations on the use 
of a portion of the navigable waters 
by other Interested parties, In which 
event. the plans sh ould be submitted 
not less than 60 days prior to the start 
of the proposed marine regatta or 
marine parade. 

f 100.10 Procedure oj DUtrfct 
Commander upon receipt oj plan.!. 
( a ) The Commander of a Coast Guard 
Dlstrlct who receives detaUed plans 
of a proposed marine regatta or ma
rine parade to be held upon the navi
gable waters within h ls district. shall 
study them to determine whether the 
proposed marine regatta or marlne 
parade may be held in the proposed 
location with safety to life on the 
navigable waters. As an aid to such 
study, the District. Commander may, 
if he deems It necessary, hold a public 
hearing to determine the Views of all 
persons Interested In. or who will be 
affected by. the marine regat.ta or 
marine parade. 

(b) Upon the completion of h is 
study of the plans. the Dlstrlct COm
mander will noWy the organization 
which submitted the plans : 

III That the plans are approved. 
and the nature of the special local 
regulations. if any, which he will pro
mulgate pursuant to 1 100,15: or. 

(21 That the Interest of safety of 
life on the navigable waters require 
specific change or changes In the plans 
before they can be approved: or, 

(31 That the plans are not. ap
proved, with reasons for such disap
proval 

1 100.15 Special local rer/ula.hons. 
(a) The Commander of a Coast 
Ouard District. nIter approving t.he 
plans for the holding of a marine 
regatta or marine parade within hls 
dlstrict. ls authorized to promulgate 
such special local regulations as be 
deems necessary to iruure safety of 
Ufe on the navigable waters immedi
atelY prtor to, during, and immedI
atelY arter the approved marine re
gatta or marine parade. Such regu
lations may Include 0. restriction upon, 
or control of, the movement. of vessels 
through a specified area ImmediatelY 
prior to, during, and immediately 
after the marine regatta or marine 
parade. 

(b) After approving the plans for 
the holdJng of a marine regatta. or 
marine parade upon the navigable 
waters wIthin his district, and pro
mulgating special regulations thereto. 
the Commander of a Coast. Ouard Dls_ 
trlctshall give the public full and ad
equate noUce of the dates of the 
marine regatta or marine parade, to
gether ""Ith full and complete Infor

, 

maUon of the special local regulations. 
if there be such. Such noUce should 
be published In the local notices to 
mariners.. 

(c) The special local regulations 
referred to In paragraph (a ) of t.his 
section, when issued and published by 
the Commander of a Coast Ounrd Dis. 
trlct, shall have the status of regula
tions Issued pursunnt to the provisions 
of seeUon 1 of the act of April 28. 1908 
(46 U. S. C. 4541, as amended. 

1 100.20 Patrol oj t he marine re
Datta or marine l:Iarade. (a ) The 
Commander of a Coast Ouard Dlst.rlct 
in which a regatta or marine parade 
Is to be held may detail. If he deems 
the needs of safety require, one or 
more Coast Guard vessels to patrol 
the course Of the regatta. or marine 
parade tor the purpose of enforcing 
not onlY the speclallocai regulations 
but. also for assistance work and the 
enforcement of laws generally. 

Ibl The Commander of a Coast. 
Guard Dlstrict may also ut.llize any 
private vessel or vessels to enlorce Ule 
special local regulations governing a 
regatta or marine parade provided 
such vessel or vessels have been placed 
at the disposition of the Coast Guard 
pursuant to 14 U . S. C. 826 for such 
purpose by any member of the COast 
Guard Auxiliary, or any corporation. 
partnership. or association, or by any 
state. or political subdlvlslon thereof. 
Any p rivate vessel so utilized shall 
have on board an ofllcer or pet.ty ot
Rcer of the Coast Guard who shall be 
In charge of the vessel during the de
tail and responsible for the law en
forcement activities or asslstance 
work performed by the vessel during 
such detail. Any prlvnte vessel so 
utUlzed will display the Const Guard 
ensign while engaged in this duty. 

I 100.25 EstablE!hmelit 0/ aid.! t o 
1IavigaUoJl . The Commander of a 
COas t Ouard Dlstrlet. will establish 
and maintain onlY those aids to navi
gation as he deems necessary to as
sist in the observancc and enforce
ment of the special local regulat.lons 
Issued by him. Such aids to naviga
tion ",,111 be in accol'dance with 
1 62.01- 35 01 this chapter. All other 
aids to navigation lnclde:ntal to the 
holding of a marine regatta or ma
rine parade shall be considered as 
private a ids to navigation coming 
within the purvie ...... of I 66.01 of thls 
chapter. 

Dated : October 24. 1950. 

[sEALl MERUN O'NElLl.. 
Vice Admiral, U. S. Coost 

GlUIrd, CommandaTit . 
[Po R . Doc. I50-Il516: PUed, oct. 21. 1950: 

8 :55 II. m., 15 P. R. 72G&-10/ 28/ 501 

Equipment Approved 
by the Commandant 

ApPROV,o.l. o r EQ UIPMENT 

[corn 61).-261 

By vil·tue of the authority vested In 
me as Commandant, United Stales 
Coast Guard. by Treasury Depart.
men t Order No. 120, dated July 31, 
1950. the following approvals of 
equipment are prescribed . as required 
by the authori ties cited with the spe
cific items below. and the approvals 
shall be effect.1ve for a period of five 
years from date of publication in the 
P"£D"£lUl. REGIST.ER unless sooner can
celed or suspended by proper author
Ity : 

DAVlTS, LIFEBOAT 

Approval No. 160.032/ 108/0. ITIlvlty 
davit. Type 22-24, approved for maxl
mum Working load of 11 .500 pounds 
per set (5 .750 pounds pel' arm ) . using 
2 part. la lis, Identlfl.ed by General Ar
rangement Owg. No. DG-I01- 1, Alt. 
P, dated December 10, 1948. and re
vised April 10. 1950, manufactured by 
Marine Safety Equipment Corpora
tion. Point Pleasant, N. J . 

Approval No. 160.032/ 118/ 0. alumI
num (lTll.vlty davit, Type 1..0-100, ap
proved l or maximum working load of 
20.000 pounds per set no.ooo pounds
pel' arm ) . using 2 part ralls, Identified 
by Arrangement Owg. No. 3326 dated 
J anuary 30. 1950 ma nufactured by the 
Welln Davit and Boat. Division of 
Continental Copper and Steel Indus
tries, Inc.. Perth Amboy. N. J . 

Approval No. 160.032/ 124/0. me
cha nical davit. aluminum. st.raight 
boom sheath screw. type B-ll.- A , ap· 
proved tor maximum working load of 
2200 pounds per set (1100 pounds per 
arm) , using 4 part Calls, Identified by 
Oeneral Arrangement Dwg. No. 3161-3 
dated September 10. 1949, manufac
tured by Welln Davit and Boat DIvi
sion or Continental Copper and Steel 
Industries. Inc.. Perth Amboy, N . J. 
CR . S . 440 5. 44118 . «26. 4481 , 4488, «91. 
49 Stat. 1544.54 Sla t . 348, IIlId sec. 5 (e) , 
55 Stat. 24<1 , .. IImended; 48 U. 8 . C. S6'1, 
315. 3911l. 404 . 414. 481, 4&9. 1333 ; 50 
U. S . C . 1275; 46 CPR 100.032) 

Llr nOIlTS 

Approval No. 160.035/261/0. 24.0' x 
7.75' x 3.33' a luminum. oar-propelled 
lifeboat., 37-person capncitY, ldentif!.ed 
by Construction a nd Arrangement. 
Owl{. No. 3300. dated August 25. 1949. 
revised December 30. 1949. manufac
tured by Welln DaVit and Boat DiVi
sion of Continental Copper and Steel 
Industries, Inc.. Perth Amboy, N. J . 

Approval No. 160.0351203/ 1. 24.0' x 
8.0 ' x 3.73' steel, oar-propelled. life
boat, 40-person capacity, IdentU'l.ed by 
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Con..<;truction and Arrangemen t. Owg. 
No. 24-1. dated May 16, 1948, and re
vised J uly 5. 1950, manufactured by 
Marine Safety Equipment Corp., 
Point Pleasant. N. J . (Supersedes Ap
proval No. 160.035/ 203/ 0 published In 
FEOERAI.. REG1 STF;1\ April 1, 19481 

Approval No. 160.035/ 242/ 0, 26.0' x 
8.26' x 3.37' aluminum, oar-propelled 
lifeboat, 48-person capacity. identified 
by COnstruction and Arrangement 
Dwa. No. 26-3, dated J nnuary 4. 1949 
and revised July 24. 1950. manufac
tured by Marine Safety Equipment 
COrp" Point Pleasan t , N. J . 
(R. S . 4405. 44170 , 4426. 4481 . 4488. 4491 . 
4492. 35 St a t . 428, 49 S Ut. 1544. 114 Stat. 
346. and l ee . I) (e) , 1)1) S tat . 244. 8/1 
amended: 46 U. S. C . 387. 375. 39 111. 396, 
404. 474. 481 . 489 , 490. 1333, SO 0 , s . C . 
1276: 46 ern 180.035 ) 

\ ' ALVES, 	 SAmY' 

Approval NO. 182.001/ 131/ 0, Style 
HNA-ht8--SS. carbon steel body pop 
safety valve. flanged nozzle type, ex
posed spring fitted with spring cover. 
1,500 p. s. I. primary service pressure 
rating, 6S0 · F. maximum tempera
ture, Owg. No. HV-2~MS. issued June 
3, 1950, and Owg. No. 0-28187 Issued 
March 11 . 1947, approved for sires 
1 ~". 2", 2\o!z " , 3", nnd 4". manu
factured by Crosby Steam Gage and 
Valve Company, 43 Kendrick Street, 
Wrentham, Mass. 

Approval No. 162.001/ 138/ 0. Style 
HNA- M8--S6, carbon ateel body pop 
safety valve, flanged nozzle type. ex
POSed spring fltted with spring cover . 
1,500 p. s. I. primary service pressurer 
rating. 750· P . maximum tem perature , 
Owg. No. HV-25-MS. issued June 30. 
191)0. a nd Owg. No. 0-28167, Issued 
March 11 , 1947. approved (or sizes 
1 ~ " . 2" , 2%". 3" , a nd 4" , manu
factur('(i by Crosby Steam Gage a nd 
Valve Company, 43 Kendrick Street, 
Wren tham, Mass. 

Approval No. 162.001/ 139/ 0, Style 
HNA-MS-57, alloy s teel body pop 
safet)· valve, flanged nozzle type. ex
posed ,;pring fitted with spring cover, 
I ,SOD p. s. i. p r imary service pressure 
rating. 900· F . maximum temperature , 
Dwg. No. HV-26-MS, lssued June S, 
19~0. and Dwg. No. 0-28161 , Issued 
March 11 , 1941. approved (or sizes 
I !t.r,". 2" , 2\02 " , 3", a nd 4", m.nnu
facturcd by Crosby Steam Gage and 
Valve Company. 43 Kendrick Street, 
Wrentham, Mass. 

Approval No. 162.001114010 , S~le 
HNA- MS-58. a lloy steel body pop 
safety valve, tianged noZZle type. ex
posed spring flt.ted with spring cover. 
1.500 p. s. I. prlmary service pressure 
rating, 1,000· F . maximum tempera
tUre. I)y,-g. No. HV- 26-MS.issued June 
~, 1950, and Dv.'g. No. 0-28167, issued 
Ma rch 11 , 1941, approved (or sizes 
1\02", 2" .2\02", 3", and 4" , manufac-
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tured by Crosby Steam Gage and 
Va lve Com pany, 43 Kendrick Street. 
Wrentham. Mass. 
(B . S . 4405 , 4417a , 4418. 4426. ~. 4491, 49 
Stat. 1544. K S tat . 346, .nd 1leC. 15 (el , 65 
Sta t. 2 « . 8/1 amended : 46 U. S . C. 367. 375, 
39111, 31l~ . 404. 411 , 489, 1333. i5-O D. B. C . 
12'15, 46 CPR S~.65) 

FlU r.KTINCUJSlI£RS. PORTABLE, HAND , 
CHDlICAL FOAM TYPE 

Approval No. 162.006/ 18/ 0. Alfco 
Model :IF! Poam. 2 Y.z -gallon hand 
portable fire extinguisher. Assembly 
Owg. No. 4X-1278, doted March 24. 
1948. Al t . 0 , Na me p late Owg. No. 4X
444, dated August 26, 1946, Alt. P , 
manufnctu red by A m er I c 1\ n - L n
France-Poamlte Corp., Elmira , N. Y . 

Approval No. 162.006/ 19/ 0. Kidde 
Foam ISymbol AM). 2 ~_gallon h a nd 
portable fire extinguisher. Assembly 
Owg. No. 4X-1279, dated March 24. 
1948, Alt. 0 , Name plate Owg. No. 4X
464, dated Novem ber 6. 1941. Alt. K , 
ma nufactured for Walter Kidde & Co .. 
Inc" Belleville 9. N. J. , by Amerlcan
LnFrance-Foamlte COl')).. Elm Ira . 
N. Y. 

Dated : Sep tember 27. 1.950. 

[ SEALI MULIN O·NEILL. 
V ice Adntirill . U. S. Coost Guard, 


Comma'ida nt. 

iF. R. Doc. 60-8639: P lied, Oct. 2, 1950: 

8 : 47 a . m. , 15 F . R. 61138-10/3 / 501 

T ERMINA'fJ ON OF ApP ROVAL OF EQUIP

."'T 
ICOPR 60-27 1 

By virtue of lhe author ity vested 
In me ns Commandant, United States 
Const Gunrd . by Trensur)' Depart
ment Order NO. 120, dated July 31. 
1950, the following approval of equip
ment Is terminated because the item 
o r equipment covered Is no longer 
beinG: manufactured : 

Fli. rXTINGUlSH£RS , POITABU, HAND, 
CIIEMICAL FOAM. TYPE 

Termination o( Approval No. 
162.006/2/ 0. Foamex. 2 ~ -gallon foam 
type hand portable fire extlngulsher. 
AssemblY Owg. No. 4X-I080, Alt. H , 
dated June 3. 1946, Name plate Owg. 
No. 4X_209, Alt. B , dated July 11, 
1946. manufactured by American
LnFrallce-Foamlte Corp.• Elm Ira. 
N . Y . (Approved FED£ R-'L RECISTElI 
July 31, 19471 

CONDI TIONS OP TERJrdI N-'TlOM OF 
-'PVROVAL 

The termination 01 approval of 
equ ipment made by this document 
shall be made effective upon the 
thir ty-first day after the date of pub
lication of this document in the PD_ 
ERAL. R EClSTER. NotwIthstanding t h is 
tennlllAlion o( approva l on a ny Item 

o( equipment such equipment manu
factured before lhe effective date of 
termination o( approval may be used 
on merchant vessels so long as It Is In 
good and serviceable condition. 

Dated : September 27. 1950. 

[ SEAL I MERLIN O ' N&lLL , 

Vice Adm iral, U. S. COO$t Guard, 


Commandant. 

IF. n. Doc. 50-8638: Flied. Oct. ~. 1950: 

8 :41 a. m " 15 P . R. 6638-10/ 3 / SO I 

AFFIOAVLTS 
The fo110""lng affidavit WIUI accepted 

from 6ept.ember 15 to October IS, 
1950 : 

The Hydra ulic Press Mfg. Co., 
Mount Gilead. Ohio. Va lves. 

Navigation and 
Vessel Inspection 
Circular No.4-50 
UNlTEII 	S TATES COAST GUARD , 

WASHINGTON 25, D. C" 
l u11/13, 1950. 

s..bl,d : Piling o( reports of crew 
shortages required by R. S. 4463. 

1. Inform.ntlon regarding the re
quirements of R. S . 4463 and the 
method o( filing the I'eporta required 
thereby were pl'cvlously stated In 
NaVigation a nd Vessel Inspection Cir
cula r 3-48 (May 11 , 1948) . Circular 
3-48 also contained Informa tion on 
outstanding waiver procedures. Be· 
cause of the frequent changes it Is 
necessary to make In the Instructions 
regarding waivers and In view of lhe 
probable early termination of the 
waiver a uthority the matt.er of crew 
shortage repor ts Is made the subject 
of this separa te circular . The pro· 
visions relating to crew shortages and 
reports thereof are s ta tutory and do 
not stem from any waiver of the navl. 
ga t lon taws or regulations. 

2. R. S . 4463 (46 U. S . C. 222) pro
vides. among oUler things, (or the 
establishment of a crew complement 
(or every vessel subject to the Inspec
tion laws. Thls complement specilles 
t he number of offi cers and seamen o( 
various ranks and ratings considered 
necessary to the safe na vigation of the 
vessel. Under &. s. 4463, a vessel for 
wh ich a complemen t has been estab
lished Is prohibited (rom belng navi
gated prior to the Hlllng of such 
complement by the sign ing on of the 
(ull crew called for thereby. that Is. a 
crew which meets the requirements of 
the complement both as to number 
a nd Quality. Furthermore, that stat
ute requires such com plements to be 
filled prIor to the na vigation of the 
vessel after the expiration of each 
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period tor which R full crew III signed 
on. 

3. R. S. 4463 oUlUnes the condi
tions under which a vessel mny be 
nRvISRtl.'<lln sltull.t!oll.'i I\'here the ves
sel Is deprived of Ule services of an)' 
number of her crew during t.he period 
tor which the full crew hllll been 
signed on. In such cases If t.he vacan
cies are nUed with replacements ot 
the m me grade or a higher rating the 
vessel may, of course, eonllnue to be 
navlgaled just as though no vacancies 
had occurred. She mR), be navigated 
without. all positions occupied by such 
repillcement.s only If I I ) such services 
were lost. through desertion or cas
ualty ; ( 2 ) such services were lost. 
without the consent, tault or collusion 
ot the master. owner or Rny other per
son Intel'{:sted In the vessel: {31 the 
mnsler .....as unnble to obtaln replRce
ments of the same grade or of a hlghcr 
rating to fill Ule vacant. 1>05lUons: 
and, ( 4) It Is the judgment of the 
master that the vessel Is sumclenUy 
ma nned. 

4. FoI' PUl'POSeS or adminls tl'lltlon or 
R. S , 4463, the terms "desertion 01' 
casualty" shall be construed to in_ 
clude all elrcumst.nnees beyond the 
control of the mnst.cr. owner or nny 
other person Interested In tile vessel 
which result In crew vacanclell. 

5. In cases I\'here a vessel which 
has been deprived ot the services of 
crew members through desenlon or 
casualty Is navigated with fewer crev,' 
members on board than the comple
ment for the vessel calls tor, or .....Ith 
replacements of lower Irrade or mUng, 
R. S. 4463 requires that the master re_ 
port such shortage and explain the 
cause thereof in writing to the erncer 
In Chafle, Marine Inspection. within 
12 hours of the flrrivnl of the vessel 
at her destination, 

6. The written report flied by the 
master or a vessel on which a crel\' 
shortage has occurred during the 
period for which the full crew has 
been signed on must. contain Lhe fol· 
lowing Inronnatlon : 

/a) The name nnd license or cer
tificate number of each member or 
Lhc crew who lctt thc vessel. 

(bl A statement of the cause or 
t.he shortnge. 

(cl The port and date on which 
the shortage occurred, 

(d) A ccrtlficatlon by the master 
that. no rcplacemellts ot the same 
gl'llde or of a higher mtlng werc ob
tainable and lhat In his Judgment 
the \'essel WItS sumclently ma nned. 

This written report must be flied ill 
dUplicate wllh the emcer In Chafle, 
Marine Inspection, within 12 hoW's of 
the arrh'al of the vessel at her des
tination. This omcer Shall forward 
one of the copies flied with him to 
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Coast Guard Headquflrters without 
delay. 

7, To reduce paper work and slm
pUfy the flJlng or crew shortage re
part.s, Coast. Guard Form CG-729 (re
vised), Rcport of Crew Shortages, Is 
IiiU ppUed t.o masters Ul>on reques t to 
any COast Guard Mari lle Inspection 
Omce. 

(S) M.ERUN O·NEILL. 
Vice Admirul. U. S. Coast GI(ard, 

COflll1lalldant . 
Jubl 13, 1950. 

AB OUT ElfCU ICAl MACHINUY 

Treat all electric circuits as though 
they were "hot" until YOU are "lire 
they arc dead. 

Before closing n swlteh be sure you 
know about the clrcull.--Don·t elec
trocute 8 shipma te! 

Never b rid g e a ruse-fuses arc 
satety devices. 

When working on motors or cir
cuits. remove the fusc.'1 or. If possible, 
lock the switch open. Place n Lag or 
sign on the Switch to warn others tha t. 
you ure working 011 the line. 

.Be sW'e to ground the trnme of 
portable electric tools before using 
them, 

Stand on a dry rubber mat or board 
If ~Iblc when workIng on electrical 
equipment. 

Never usc emery cloth on commu
tRtors of motors and generators. 

Do not usc portable electric lIghL or 
tools with loose connections or with 
frayed or ""orn cable. 

Excessive sparking at we commu
tator or excessive hcat In motors, gen
erators. switches. etc.. Is n sure sign 
of trouble and should never be Ignored 
or neglected, 

Moisture or dampness and mechan
Ical Injur)' flre the main cause5 of In
sulation failure. 

Be/ore using R steam or water ho!IC 
in the engine room all possible pre
cautions should be t..1.ken to prevent 
the stream from the hose being acci
dentally turned upon a switchboard. 
"enerator or other electrical equip· 
ment. The possibilities should be 
considered Wore pl'C3!lUl'e Is applied 
to the hose nnd the person handling 
the hose should move cautiously to 
prevent Slipping. 

TOOlS AND EOUIPMENT 

The tools and equipment placed
aboard ship are put there for a pur
POSe, As a member of the engine de
partment ),ou should know something 
abou~ their lise and care, Practieally 
all tools are designed and built to do 
a certain job. such as the hammer, the 
cold chisel. the hacksaw. or the pipe 
wrench, etc.. but t.o do thclr jobs the 
toollii must be kept In good condJtJon 
and thcy must be handled properly. 

No attempt Is made In this booklet 
to explain the use or special tools and 
equipment such as mcg8ers. microm
eters, brld.Jl;e gages. lathes. and the 
like. Most of these have .specIal In
structions tor their usc. Hand tools 
such as nrc used every day in normal 
engine room nnd fil'e room operations 
are fairly simple In eOlL~truclion and 
their sate and efTective use requires
ollly that a person ('xcI'else reasonable 
care. The r 0 I I 0 II' I n S suggestions 
should be ca refully considered: 

KC(lp all tools clean. 

_u~~ ..H...T........ • ... CT" " ..... c ... 


'''111C Coast Guard, In It.s safety-al
sea 1)I'OIlI'lUn, Is conCCl'ned more with 
'mornl' snfety tha n 'Iegal' 5nfet)', AS 
an agenc)' which believes l\timan life 
Is a j)I'eclous thing. we cnnnoL be 
sn~lsned with less." 

Merchant Marine Personnel Statistics 

INVES TIGAtiNG UNITS 

Con..st Guard Merchant Marine in
vestigating Units and Merchant 
Marine Details Investlgated 0. t.ot.nl of 
441 eases dW'ing the month of Sep
tember 1950. Prom lhls number, 
hearings resulted involving IS omcers 
and 55 unlicensed men. In the case of 
omcers. no licenses were revoked. 2 
were suspended, 4 were suspended 

with probation granted, 2 were volun
tarily surrendered. 5 cn5CS were dls
mJ.ssed ntter hearing and I hearing 
was closed with an admonition. or 
Ule unlicensed personnel. 8 certificates 
we.re revoked. 17 were suspended, 16 
were suspended with probation 
gronted. 3 were voluntarily surrend
Ilred, 2 were closed with ItO admonI
lion and 8 were dismissed after 
hearh", 

No~embe, 1950 
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SAFETY IS NOT AN ACCIDENT! 


SAFETY I. Planned and Rank. HIGH 


Among the Requirements 


of a 

GOOD SEAMAN 

188 November 1950 
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