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SUMMARY 

REPORT ON URGENT NEED FOR LIGHlWEIGHT EXPOSURE SUITS 

The heavy- weighted boot-eype ot so- called "lire­
saving suits" now required by Coast Guard regulations 
on ocean- going Merchant Vessels ARE DANGEROUS. 

The Chief ot Naval Operations has instructed Armed 
Guard crews neither to use nor to accept them. Their 
removal has been recommended. The Coast Guard has 
taken no action to date . 

Official experiments and te s ts have shown the 
value and urgent need tor lightweight protective ex­
posure cl othing for survivors ot ship s inkings or plane 

• • crashes at sea--particularly in cold water. 

Recommendations .- Action should be taken by Naval 
and Air Services to : 

1. Review all available data on exposure suits . 

2. Conduct final tests to form basis of immediate 
procurement and distribution to Air, Naval, 
and Merchant crews . 
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May 1, 1944 

LIOHTWEIO~ EXPOSURE SUITS 

Seago i ng personnel ot the mer chant and naval s e rv­

ice and air crews on overwater routes are NOT being 

furnished with any suitable type of exposure suit. 

Early in ths War the BPitish Ministry of War Trans-

port, acting on the reco~~~~~~endation ot a loted1cal Commit­

tee, authorized the Government purchase and issue to 

every British merchant seaman and officer a lightweight / 

exposure suit . Approximately 3001 000 of these l ight­

weight (3 pounds - 6 ounces) suits have been furnished 

to British sailors . 

Cons tructed of fine weave r ubberized fabric in the 

form of pants with stocking .feet and jacket with parka­

hood these suits have served to provide lightweight . 
"oilskins" for survivors 1n lifeboats and on rafts • . 

Their issue and availabili~y has done much to improve 

the British merchant seamans• morale . 

In actual use by survivors they have shown inestimable 

value as protection against exposure . 

In contrast to the British issue of this effective 

and useful equipment American merchant ships are re­

quired by regulation of the u.s. Coast Guard to have on 
-----~- .. ~ 

board a so- called 11 li1'e- saving suit" tor each crew mem­

ber. These suits are heavy and bulky--14 to 17 pounds--

I 

, 
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have ~GHTB in eaoh boot and their use rapidly aooelerates 

exhauation of survivors haTing them Oll in the water. 

Reports of their dangerous oharaoter ha~e been re­

peatedly reoeived by ONI and forwarded both to OOMIROB and 
• 

to Ooast Guard. However. no aotion to bring about the 

substitution of a suitable exposure suit has been taken to 

date. 

Naval personnel assigned to aerohant vessels or aeabers 

ot armed guard units have been definitely instructed by 

official Mqoranda that suoh sui ta are dangerous and further 

that they are not to utilize or receive issue of any types 

ot lifesaving suits. Justification in detail tor this 

stand is set forth in (Attachments A and B). 

The dangerous qualities of these weighted lifesaving 

sufts were further pointed out by the Liaison Oo.lllllittee 

on Bmergenoy Resoue Equipaent. In Reoa.mendation No. 3 

(Attaobaent C) issued pursuant to M._orandua Directive 

No. 58 (Attaobaent D) of the Joint U.s. Chiefs of Staff 

the Committee said: 

"It is recommended that immediate steps be taken to 

remove from Merchant vessels an.d ail1 ta17 transports • all 

existing types ot the so-oal.led "lifesaving sui ta." These 

suits have proved to be dangerous. 



• 

- 3 -

"It is further recommended t hat immediate st eps 

be taken to furnish personnel on the above type s of ves­

sels wi th a 'protective exposure suit . • A satisfactory 

suit hQs bee n devel oped (Attachments E, F and G) . The 

covering specifications should be generally fo l lowed 

particularly as regards the qualitie s and characteris ­

tics of the neoprene coating. The suit as packed in 

the buoyant bag container should not exceed six pounds 

in weight. 

11The Committee advises that· the primary need of 

survivors is for an overall garment which will prot ect 

them !'rom exposure and which is of such a character 

that i t may be comfortably worn in boats and on ra!'ts 

and of such weight as to be readily accessible and 

available in time _of emergency . June 51 1943. " 

Neither the Commandant nor the Chairman o!' the 

Merchant Marine . Council or the U. S. Coast Guard have 

heeded this recommendation . No acti on looking forward 

to the removal of these suits has been taken in spite 

of the desire on the part o f enlightened pe rsonnel or 

the Training Division or the War Shipping Administration 

to take action. The Coast Guard has in fact reaffirmed 

their previous stand (Attachments H and J ). 

• 
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The d.angerous character of these alleged lifesaving 

suits has been reported officially in aNI digests . For 

ex.ample: 

"The lohs bf life; • ••• may be attributed to ••••••• 
I I 

114) That there was considerable trouble with the 

Morner rubber life saving suits, many of which could 

not be securely fastened and therefore filled with 

water •••• December 29, 1942." 

"The ' Vaco' rubber li!'esui ts provided the men 

were useless and were removed by survivors ." December 18, 

1942. 

"Three of the .mercbant crew were wearing rubber 

suits at the time they were spilled from the capsized 

boat. They were able to reach the raft only with 

great difficulty as , due to the submersion and the heavy 

seas, the rubber suits partially fi lled with water. 

These men were very much dissatisfied with the rubber 

suits. The Navy gun crew had been offered the use of 

rubber suits by the ship, but had refused. March 29, 

1943. 11 

"on the same vessel one man jumped overboard with­

out any life jacket under his •life· saving suit • and 

stated that if he had not been a robust strong swimm.er 

I I 
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and bad not had assistance to cut the suit ott his body 

he would have drowned . March 29, 1943 ." 

The uselessness of a heavy weighted suit worn over 

a lite jacket is evident since: 

1 . Any buoyancy supplied by trapped air· is very 

transitory . 

2. The suit filled with water c losely counter­

balances the 16 pounds of buoyanc~ afforded 

by the Kapok life jacket, which the survivor 

is supposed to be sure t o remember to wear." 

As a consequence THE OSCILLATING MOTION OF THE 

SEA "DUNKS" THE SURVIVOR 1'/ITH EACH WAVE UNTIL BE IS 

THOROUGHLY DROWNED~ 

The operation i s much the same as the vertical • 
moti on of a whistling buoyl Exhaustion is further 

speeded by the helmet type suspension and the raglan 

cut of the weighted suit placing all the strain on the 

neck muscles to hold the head up . A more e~ficient de­

vice for "lif e taking" would be hard to devise . 

' As a test the Director of the Marine Section of 

the American Red Cr oss was placed in a suit in the 

Potomac River on a moderately choppy day. Although 

an excellent swimmer (ex All- Ameri can f ootball star) , 

he was i .n a drowning condition in about twenty minutes . 
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' The accelerated results in the open s ea can beat be 

left to the 1lllagination. HOWEVER, OFFICIAL COAST GUARD 

TESTS WERE CONDUCTED EITHER IN A SWIYJ.UNG POOL OR IN 

CALM WATER. 

Further contusion and additi onal loss of life is 

added by the fact that present regulations require the 

merchant seamen to be drilled in the use of the suits . 

A division of loyalty is thereby created in the minds 

or all between attending to the lifeboat and life raft 

launching and donning the 1111.fe saving suit" and Jump-
ing overboard. The seamen themselves have repeatedl y 

called for additional boat drills and instruction of 

green crews . The continuance of the use of these 

dangerous suite impai rs drift efficiency and assists 

panic conditione to grow. 

A lightweight (5 lbs . ) exposure suit packed in a 

watertight bag, easily carried and stowed i s recommended. 

This suit or its equivalent of even lighter weight 

materials has been thoroughly tested (Attachment K) . 

As a proposed "aviation exposure suit" it has been 

adopted by the Royal Canadian Air Force, and it is now 

becoming standard equipment . 

The need for a lightweight cover all exposure gar­

ment genera.Uy of the type shown in the attached photo­

graphs is un.questionable . Production of such suits 

•• 

' 

• 
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in quaDti t7 and their laaedia te hne to all seagoiJI6 

personnel (with the possible exoeption ot oombat ships), 

as well as to airborne passengers and air orews <•t­

tao.bae.nt L, N, and 0) on onrwater routes, ia ~etini tel7 

in.dioated. 

Continuance ot manutaoture ot heaTT dangerous "lite-
. 

saving suits" (ot which upward ot 200,000 have now been 

made) (Attaohment K) utilizes labor and strategic mate-

rials, i.e., rubber and neoprene, -to a great disadvantage. 

The production and use ot these suits should be dis­

continued at once and a tough lightweight EXPOSURE SUIT 

shoul4 be produced and distributed immediatel7. 
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July 1, 1942 . 

Fror.J· The Vice Chief of Naval Operations. 
ro The Commandant, U. S. Coast Guard, 

Subject: Life Savins Suits for Naval Personnel on Herchant Vessels. 

References : (a) Ltr. from Commandant, 1J, S. Coast Guard, CG-l!C-504? 
' llin of June 231 1942. 

(b) VOliO restricted ltr. Op 231-JH S0- 25788, Serial 
139523 of Hay 13, 194Z. 

1. In reply to paragraph 1, reference (a), attention is 
invited to paragraph 1, reference (b), in which it was formally stated 
that the llavy does not require life saving suits for its personnel. This 
decision was the result of careful investigation of several types of 
life saving suits. The suits were not approved for numerous reasons 
such as: · 

(a) Cumbersomness, making it extremely difficult to 
effectively carry out the primary duty of Armed 
Guard and )lerchant Gun Crew; that is to defend the 
ship by opening and maintaining fire against the 
enemy as lon& as the guns are afloat and service­
,abJ.e. 

(b) The- suits do not permit a man to exdrt himself 
strenuously for .more than a VbrY short period of 
time, and are not suitable for wear during action 
due to th., combined ?reight of tho suit, lifo prc­
sorver and the ballast, 

(c) Loss of time in providing and putting on tru suits 
when moments count most, such as in opcni.ng fire 
on t.'le enemy. 

(d) Possibility of puncture during action which would 
result in flootling the suit, thereby nulifying 
possible benefits. 

(e) Tho reports of losses due to enemy action have so 
far failed to indicate that the suits are being 
used for the purpose for which they were provided 
by Coast Guard regulations. This is probably due 
to the lack of time during surprise ~ttacks and 
the ~romendous resultant damage caused by torpedo, 
gas vapor or cargo explosions. 

(Over) 
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(f) In case of burpin~ oil on the surface of the 
water it would appear difficult; if not impossible, 
for the wearer of an inflammable rubber suit to 
submerge or swim under water ~ufficiently to escape 
under these conditions . 

2 , 1 Beyond stating that the Navy Department does not require 
life sa,1ing I';Uits for its personnel, the Department prefers to l eave the 
decision relative to changes in the Inspection and Navigation regulations 
to the ,jud(;r.lent of the Coast Guard. 

Cor;ies ~o; 
···ar Shipping Adr.linistration 
Adt:tiral Fairfield i n care of Har. Comi:\. 
1>Uships 
Com 1 s 1 , :3, 4, 5, 6, 7, 8, 11, 12, 13 
All Port Direct ors 
F-37 
Op-J9 

/s/F. J. HOIOO: 
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Op-231-2-ack 
OFFICE OF THE v'HIEF OF NAVAL OPERATIONS 

WASHINGTON 

Serial No: 341123 

RESTRICTED . 

RESTRIGTED 

From: 
To 

' • 0 • 

Chi'ef of Naval Operations . 
··Armed Guard Officers . 

1 December 1943 

CHIEF 'OF NAVAL OPERATIONS ARJ.GID GUARD BULLZTIN 25-43 . 

SUBJ : Rubber- Life 'Saving Suits. 

1. l'he attention of Anned Guard officers is invited to the fact that the Navy 
does not require rubber life saving suits for Armed Guard personnel. This 
policy is a result of careful investigati on of several types of life saving 
suits, and such life saving suits were not approved for numerous reasons, such 
as: 

(a) Guinbersornness, making it extremely difficult to effec­
tively carry out the prisnar; duty of Annecl Guard and 
Merchant Guo Jrew; that is to defend the ship by open­
ing 4nd maintaining fire against. the enemy as long as 
the gttns are afloat and serviceable. 

('b) · The suits do not permit a man ~o exert himsel f strenu­
ously for more than a very short ' period of time, and 
are not suitable for wear during action due to the com­
bined weight of the suit, life preserver and the ballast. 

(.c) Loss of tiJne in providing and putting on the suits when 
moments count most, such as in opening fire on the ener•lY. 

(~) . Possibility of puncture durin11, action which would r esult 
~iin flood in~ t he suit, therebJ• nullifying possible b.ene!'i ts . 

. (e). 

(f) 

• 

... 

P. o:;s'ibility oi' the suits .cracking or splitting due to ' .. ·- . . . . . . . ' 
lJltproper stowage and deteripration over long periods 
of time. 1len have been l ost wnen they have jumped over­
board in a cracked or punctured suit, without a life 
jacket inside t he suit. The suit .filled V1ith uater, 
pulling the man under. Suits also have filled with water 
due t o leakage in the closures and a r ound t:.tie neck band. 

In case of burning oil on the surface of the Hater it 
would appea r difficult, if not ir.Jpossible, for the 
wearer of a·n ini'lamr.table rubber suit to submerge or 
swim' undet• water sufficiently to escape udder these con­
ditions. 

(OVER) 
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Op-231-2-aok 
Serial »o. 341123 

RESTRil:TID 
- - - - - - - - - - - -

1 December 1943 

2 . The Navy Department desires that Armed Guard officers decline to accept 
issue of t.he rubber life saving suits to themselves or their men . 

/s/V. D. CHAPLlNE 
By direction . 

- ,-

- - - - - _,_ - - - - - - - - - - - - - - - - - - - - - - - - -·- -- - - -AUTHENTICATED: 

..,.,;? -

/ d tt- {.. (. '.1: i:,u--(, . 
ED!'/. G. CLEAVE , ~ommander, USNR. 

DISTRIBUTIItN: 
.:om.inch 
BuShips (4 copies) 
BuAer (4 copies) 
BuOrd (4 copies) 
BuPers (4 copies) 
BuSandA 
Bu!A&S 
FX-37 
Op-12, 16, 20, 30, 39 
·Ju;nd ts . All Naval Distri cts ( 2 co pies) 
.:::omNavEu (16 copies) 
ComHavNaw (4 copies) 
Port Directors (2 copies) 

Bost6n 
Portland, Me . 
Sub-Station, Sandwich, Uass. 
New York 
Philadelphia 
Norfolk 
Baltir.lore 
Gharleston 
Wilmington, N . .::: . 
Brunswick, Ga. 
Savannah, Ga. 
Jacksonville, Fla. 
Miami 
Tampa 
Kay West 
Panama J ity , Fla . 
Mobil& 
U;,w Orleans 
Port Arthur 
Gal.voston 
Houston 
.::orpus .;hristi 
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DISTRIBUTION (continued) 

~ort Directors (2 copies) - continued. 
Great Lakes 
San Juan, Puerto Rico 
NOB Trinidad 
Guantanai•lO Bay, .::uba 
San Pedro 
San 9iego 
San Francisco 
Seattle 
Pearl Harbor 
Balboa, ::; . Z. 
Cristobal , .:; . z. 
Reykjavik, Iceland 
Argentia 

Jomdts. & Ind. llgrs. Nav:y 
( 2 co pies t:<ich) 

Boston 
New York 
Philadelphia 
Norfolk 
:!harleston 
Mare Island 
Puget Sound 
Pec.rl Harbor 

Yds . 

Industrial Managers (2 copies) 
Miami 
New Orleans 
Destroyer Base, San Diego 

Assistant Ind. Mgrs. (2 copies) 
Baltimore 
NorJ:olk 
Mobile 
N.Jw Orleans 
Port Arthur 
Galveston 
San Pedro 

Armed Guard Schools (2 copies) 
Shelton, Norfolk ll, Va. 
Gulfport, Miss. 
San Diego, Jalif. 

Amed Guard GuMery 

Armed Guard .::enters 
New York 
New Orl eans 
San Francisco 

School, N.m 
(2 copies) 
(2 copies) 

York 

Naval Mine 1·1arfare SChool (2 copies) 
U. S. Nav&l Liaison Offi~er , 

Port Said, Egypt 
Vice Admiral A. P. Fairfield, 

Maritime .::omm. (2 copies) 
1-!r. H. \i. Jackson, Ueritimc ..:omm. 
Mer¢hant Arming Sect.i<m, 

Navy Yard, New York (2 copies) 
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- 10 -ATTACHMl!.NT C 

EMERGENCY RESCUE EQUIPMENT 

COORDINATOR OF RESEARCH & DEVELOPMENT, U. S. NAVY 
.I'.ND 

LIAISON COMMinEE ON EMERGENCY RESCUE EQUIPMENT 
( ~ ...... ~., .. _,_ u. $ .Ciololo "' Stoll ) 

RECOMMENDATION 

Sut.iect: SUBSTITUTION OF 1-ROTECTIVE "EXPOOORE SUITS for "Lifesaving suits" on Merchant Vesoels and Military Transports. 

It is recommended that immediate steps be taken to remove from 
merchant vessels and military transports , all existing types of the so­
called "life ~aving suite". These sui ts have proved to be dangerous. 

It is further recommended that immediate eteps be taken to furnish 
personnel on the above types of vessels with a "protective exposure suit". 
A sat isfactory suit has b~en developed for the United States Coast Guard 
by the B. F, Goodrich Company and the covering specifications dhould be 
generally followed particularly as regards the qualities and characteristics 
of the neoprene coating. The suit as packed in the buoyant bag container 
should not exceed six pounds in.weight. 

The Committee advlses that the primary need of survivors is for an 
overall garment which will protect them from exposure and which is of such 
a character that it ~Y be comfortably worn in boats and on rafts and of 
such weight as to be r eadily accessible and available in time of emergency. 

June ~. 1943 

' 

-
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ATTACJ:ililiNT D 
- 11 -

285-l JO~ CIIIEFS 'OJ' rDKn 

April 15, 194} ~~-r_~_m~folf ..1'~-' ~- ­

PIAlf JOI! ORGAlfiZATIOlf OJ' CO!otll'l"l'EE ON 

Copy lfo, 18_ 

. -~Qj_~:-~:U]PM!zir_:" . ··-

On Dece~er 20, the Director of Strategic Services sent a proposal 
to the Secretary of the Joint Chiefs of Staff for a "Coordinating Com• 
mit tee on Emergency Rescue Equipment," 'l'hte proposal vas submitted to the 
Deputy Chiefs of Staff and received their apprOTal. The Secretary of the 
Joint Chiefs of Staff on January 1}, notified the Director of Strategic 
Services 'qf _~is apProval snd requested the Office of Strategic Services 
to arranee tor the establishment of a Coordinating Camudttee on Emergency 
Rescue Equipment, the proposed plan to be submitted to the Joint Chiefs 
of Staff for consideration prior to activating the Comlllittee . Accordingly, 
on February 15, the Director of Strategic Services submitted a proposed plan. 

.. ' 

The Deputy Chiefs ot Staff conaidered this plan llll4 agreed ·that: 

(a) The Navy Department assume responsibility for: 

(l) COordinating the work of Service and other governmental 
~noise concerned with methods, techniques and procedures 
for emergency rescue or With research, development and pro­
duction of emergency rescue equipment. 

(2) Assembling, evaluating and. disseminating to such agencies 
1J:i:tormation relating to these matters and ·recOJIID18nllins ap­

. propriate action in oonneption therewith. 
• . ' . • I 

.. (3) Main~in1ng liaison With agencies of other Unite'd Nations 
(such as the British Ministry of Air-Sea Rescue) concerned 
with. t~ese matters. ·. · .. . . . . 

(b) A l18.1son committee be appointed '.to ase~st the Na~y Department 
in the pe~ormance ot the above functions, consisting of: 

(l) A representative of the A:rmy t.ir FoFces • 

(2) A represeri~ative of the Mar1time Co~ssion • 
I . . 

·, . . ; 
(3) ·A representayive of the Office of Sci.entJ,fic Research and 

.. . . 

Develo~t. · · 

(4) A representative of the Office of Strateg1c Services. 

(c) The Office of Strategic Services be informed of these deoieions • 

., 
' .. 

.. 
J , R. IlEANJ 
F. B. ROYAL 

) Joint 
) Secretariat, 
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Op-lOA-MD 
Serial '6510 . . . 

From: 
To: 

Subject: 

Enclosure: 

NAVY DEPARTMEIIT· 

OFFICE OF Tll.l!l CHIEF Of l'lAVAL OPmA'l'IOIS 

WASB.llfGTOI 

April 20, 19~' ... 

The Vice Chief of llaveJ. 9Jierat1ons. , . 
The lloordmator of Research and DeTelopment. · 

Oommittss on Emergency Rescue Equipment . 

(A) J.c,s. Memorandum 'for Information lfo. 58; 
Copy No. 18. 

L . The Joint Deputy 'Chiefs of staf·f have approTed a plan for 
coordinating ths matters relative to the ~esearch and development of ·emer­
gency rescue equipment. It vas agreed that the Navy vould assams the responsi-
bility in this field. · 

2. It is requested that the Coordinator of Research and Develop-
ment undertake the leadershiP< in gett-ing cooperation and action from the 
several government deplll'tmente and agencies and such other appropriate action 
as may be necessary to implellli!nt the · approved plan as est forth in Enclosure 
(A) • 

.. 
.. 

:~ . Carl F. Eepe 
By Direction 

Copy to: 
Cominch 
Secretariat, J·.C .s. 

II : ' 

. . . . 
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THIS DOCUMENT IS THE BEST 
AVAILABLE. EVERY TECHNICAL 
EFFORT HAS BEEN TAKEN TO 
INSURE LEGIBILITY. 

ATTAC!:IMENI' G 

T!IT. P. F . G lO!JRl CH CO"I'AI1Y 

!:UGG~STEJ SPr:CTFI A'l'lv!;S 
~\;R 

PROT :.c·: IV J:.. ~:J(''OZURt. ..,IJ ITS 

- 14 -

I 

A. ~p I CABL . P .r i~ ICATI~~S 

,~ . 

A·l - The followi nr spec1ftoa~1ons, of ~ho 1ecu6 in effect on date of Invita­
tion 'or Bius , form n part or thl4 speelrioation. 

Feder a l Spoc11"tcationa 
r.~C·T-191, Textiles: ro~t ·~thoJG 
-JD·~-7~1, Stitch~s : wOA~s: and Stitoh1n, 
ZZ·R-6ol, Rubber Goods: Cenoral Soeci "\o~tlons . 

(··~thods "" :'1. ·deal ~e!t. ~nd Ch.,.'rical · nal·:nia) 

,\rmy· 'lnvy Aororu;ut;ic:al Sto.ndurd 
Ml- 230 r.ro!T'1T'ets • Plain , nd Spur (with .. uhers) 
t.tl- JJ- ·· - 151 ;.obhinr Cot; ton 

" · S . AJ'r.''. -o,.clf~ca.ione 
.r - 3/- r. - Cloth , ",nlloon, f"l -.ished 

:'lr~s o!' h'nri na3rs . U. s. Arrn•1 SpPcl ficn~ioua 
T- 12):3 - Cement , Heopr n .. , S'll' \lurin; 
T- t-"?6- /. - rnr ric , •·., ., reno , Rn lloon 

~""11 ~R ,\'•) J r 

!'- \. y;>o - l'rotuc•_vu c:x • .- Sults ai ... ll '" ::;,'II~ho:.!. r ... n .. r :n:.rft•cod 
i"YJ !~ •· .7"'ure f·e rio , oi t 1·' ~rJ- l \,a. ti:" c:tlV1Jra.ll 1 Yi' "'f.e u 'Pllr 

' -.. 
~ .. .., . 

C-1. 

pnr~ .,. l.~o sui~ s ne.ll. t-e n• ck sh&pl';; CII!Ul in,.: .1lth a. h 1 ot &ml hapolt; 
! ll. c.:>llar; !:~ 1 . r •• 't: shall c,ra\6t >1 lo ·o nne '·oo':s. r '!.Ch 
CIt~ II all be lld .. t •h rn •l"" ~lCQV 6 fl•tc I 1.th ) - 'lr:•eru rl >¥1.10 1 

• ; ~ L1 ::~.t to l'rQ .1 qui~« n.ruoco r, · th .. r:-w :>f ·h . " ·or. 
r . I •hr~ ·h :) cf ~h .. u l ouly ar.d .:& • :ar _ O.!(h 
~·aU:. c on a • ul y clot! :1 11rlr uro ,.,. ~ . Th" to"l or 

~ r 311 4 ust; '' ,...,r: ... rwcl.; tn cloa( no\ 1:· ant! qule: l., f1;a~ 6.!"!ord 
M 11 .. a'of" l" tO! :"1rt) 1 t'l ot1o~ . 

I ro~ec•l v . , .,,. u-.. SJl < a "1 L ~l••n].· ~hrau !lout Ritk 1.lu1 
lo 1 h ca ~hlut c t~ll bur d- orn.,-e . 

1-el l .. e •aile 
O\ttr c sj~CJ 1. 

" ~'l'S 

no 5\'le or~l~l c ,\! t.l. 
1 "~hor .•crl:cl,!lo . 

C·~ · I 01.11 >08 • t'l 0 IM"''·•'JT O· out & :u ~. .... 1 ~. .. ~ .... c~ ....... t~ oltall bo ao rollO·VIII 

.. 
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!lli:: B. F' . GOODRICH C')' <f'A!lY 
SUGGESTED SP~CIFlCPT!ONS 

!"OR 
PROTECTIVE ~POSU~ SUITS 

~'ODEL NO. lA 

C. Gul·iEilAL REQUIREilENTS ( CON'T •D) 

C- 2 . Dimeneione (Oont 'd) 

Breas t 
l'iaiat 
trunk (Nec k, under orotob to nook) 
Len~h (Top of suit to botco~ of heel ) 
En~rance (OpeninE t o neck) 
Length under a rm ( Armp1t t o tip of r:love) 
Around El bow 
Ar ound Seat 
Around Knee 
Crotch to He el 
Boot (Site) 
Boot (Heel to t op) 

63" 
63" 
34rt 

78" 
64" 
29" 
19" 
63" 
2,3" 

35-1/2" 
Must Cit Sizo 12 Leather \';"orkshoe 

8" 

O-J . Construction of Soams !~aohine S f>.V all s cru.•s usinc 1ock stitch, type 
301 Federal Spec ification DDD-S-75i. Chere shall be not l oss than 8 
nor more than 10 s bitchee per inch. Us e eeo.m t ype LSak-2 of Fode !1l.l 
Speciflco.t l ons PDD- S-751. The odres of thQ se·:;o mat<J rial oht.ll he to 
the inside or the suit. An area l/2 ioch ia t::ldth 011 eith0r sidt: of 
tr.o ca nter ~f the seam srtal l 'be cemented and the s un.,, cover ed , on hoth 
the ins ide and the outside , ,. ~ho suit , •Ni th 11 bins cut ~'eoprana coated 
ts.po J /4 " in ov~dth con !'orninc to Air Corps Specil'ico.tion :,o . 16100, 
Style t<o . 602-N. 

treol< Closure - Shall c onsist qf Type "mr" Balloon Cloth, Neoprene co ... ted 
on the outside, end attached to, t~e top of the s uit , and e~tendinr compl etely 
around the perimeter of the nook openinr, . I t s l'lall be formed hy s titch-
in~ or cen:ontior one e:ire <l r ~h(' fabric to the to :; o!' the suit , and 
the a henuned over to l'o •·m a dra 11strinr channel. One draw st rinc '(6" 
l onr shall be t h r ea ded throueh "he dra11stdnf" channel wi.th tht. ends o!: 
the drawstrl nr put throurh a non- r· ... stinc; mtlts.l ~;romr..et which s hall b e 
placed throur h the n.idd1e of the f abric , I''Jrminr " dravts trl nr 1 oop. 
A r-ust - proor metal l'astenar ( Sta.nley Pull-Tite Line 'l'i.t;htener or 
equlvale!'\t) shall be at r.s.ched tc the draws ~riM· ends t o .•rov .~.clo.. a 
r ... steni.nr device which wbe!'l s l ldin; nlon .- ~l·e dro.11strlnJ!' pulls t he 
f nh ric c l osure tr.to rufr l os around the ne e " , "oear \n,. on ~he -s•n· i'n c~> of 
1\ oresc(;nt shaped S j)Ont•c r uhbor pad , thus ~rovhlinr 1\ wa t er t ljl"ht t eal • 

1'1-.e fastene r musb slide ensi l y om<'. t ho nf!cY. n looe properly unde r a ll 
c ondi tiona eocountered in sorvic c . The we:;rer mus t b<:> able ~o 6djust 
the neck closure Nhen rloatinr i.n ~ho wa ter . 

C- 5 . Arm and LGr; Adjustment Straps - Ians rnuoh 1\S only ono slzo sul.t ig rur­
n! uhod , t o pr o•tido s omo; derro<~ of!l t tint; rl\llf\tl tlach rlovu Sl1all b e 
fH ted at thll wristc wl·th a t;e.ke- up strap a nd eo.ch lo.e at t he ankle 
shall also he fitte d 1vtth e t aka- up s t np. 
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rl· I! . f' . r.OOJ:llCF. CC"PA 'iT 
sutr'STED S"Er.I VICATIONS 

HlR 
Pno··t;o::"' 1':::: >. osrnr surs 

''ODF:L fO . lA 

• 

C. CEIIE'lAL REQHIRF." : N rS ( CONT 'D) 

D. 

c-6. Buoyancy Chanber - A buoyancy chamber shall h e provided at~ached to 
an.: extondinr. around the ault under the anne . The oh,.,..ber ah&ll ':>e 
inflated by ~reath thr outh a rubber hose . Tho inflation hose shall 
te tent and slid throuch a loop or xo~per to aoal 011 the air in Lho 
c!nsnher. The distribution or ~uoya.ncy s ha.ll he suoh that the we .. rer 
_a floated norma lly on hiG hack . 

C-1· l'aoufaoture - Protocbive f!:xpos.ure Sui te shall bo sown toe:othor r rom 
vulcnnhod. ntate rial with all aoams ~«monted nntl t aped. 

DETAll.Ecl ~r . .)t! I '!.J'.:.Il':'S 

!)-}. P'a"dc 
.olrht Tonsils 

Sq . Yd . Co ~tnt S::rength 
Ty,,o or Fabric Ounces l'larp Fillinp; 'ilarp Fi lling; 

Dalloon Cloth 1.70 120 120 )2 30 (Strip) 
(Type SS) 

lio.l loon Cloth 2 .0) 120 120 40 40 
( Ty!lO. ffil) 

"alloon Cloth J .S 1.!0 80 " ;;o 
:lsnAburr (Clean) 14.0 23 2) l SO 160 ( Grd'l) 

::.- 2 . ~:eo::~reno Coat\n~ on llody f'a'-r\cs - l'he lleopreno c::~o.ti!lr shall bo 

• 

auitabl ;• compounded and properly vulcaniud s~ ss ~o a-c w~U undor 
sorvioo oondi tiona. The cot~~ tine of :reopr•no chall he applied to tho 
!'a\,rlc ln e :ne.nns1· as J"acribeu in i:-nl"lnoers Corps Spectrioo.tion T- 12;16-A . 

D- J . •:AoprCino Coat'LnF' on Strap Fa\.rics - The ·:oonreno coo.t1 .,,. ahnll t.o 
o J1te.bly co: ;>Oilr:.ded ,.nd properly vulcanhod :~o e. a to n ~·e ::ell under 
aorvioe conditions and shall have the t:ollo~ l."l. ~h,yaical pr oporths 

-ena!l<> ~tr,nt:t;h (''ln.) 
t'ltt-a~.e ol"u.-atio'n (''in. ) 
Shoro Hu rrlne:as 

1300 
:JOO% 

$0-60 

D-4 . C,.r·ent , •:o.•pr <'ne Sel r-.. urlnr; - Tho oemont used in oomc.mti m· t llpL• ovor 
tha scn•11o oJ the sui t shall oonf'orm to Corpo of t:.nrine or o , 0 . S . ,,,.,~y , 
Ojlodfico.tlon r-Io . T- 12)S. 

D-S. :.u'l?r!lnll Son ln.- Te.2ea - Tho )loopr~:no so&l!'inr t< Oila usotl a~.all t-o rado 
from typu llH Balloon Cloth out: nn a 4S0 Mas and con orr.~! r.- to !.n­
rL.oeru Corjla Speeu·:cat:or. T-1296-A Style ··o. E 9l>lC . 
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TilE B. F. OO!)D~lCH c::'ifi NY 
SUOr ~ STED SPr:CH'IC'·TIONS 

FOR 
PRO"' I r·nve: :<X70S~"" t:'TTS 
---· ~ODE.L t:o . lA 

D. DmAII-ED RF:lUI!lEI1LNTS (CONT •D) 

0 

• 
0 

D- 6 . Two Ply Cloth ~ooprone Coated ~ody f a bric - Const r uction of the t wo­
ply suit f abric a hall conform to Enj!;ineors Corps Spec I "I CR~i '>D ~·n . 

T- 1296A Style No. HlOOC J!&lloon envelope ra.t r lo, with the l'ollo~nt; 
oxcoptiona: 

1. AlU!!:lnum coatin& Gpilcified be subatitu~e with en equd w.;ij;ht 
on Neoprene ooo.t1.n~; . 

2. Pennoo.bility r <lquiro!Tont be altered to 1~ 1'11\)C. 

) . Total weight tolore.nco be f 10,~ 

D-1 · Arm and Lop: Ad.1ustltont Stra o ond Loo;J t'oto r io.l - Shall l'lo mo.do f rom 
Osnaburg as apocifiod in D-1, friction coated on both sidos ond calen­
de r coated on both aj des with th& ::co prone compound o.s described in 
D-.3, p:iving a tota.l overall thickness or . 0~0" re.uFe • 

D-!l. Gloves - Shell be Hcht .. ·eight cotton fleece lined canvas r lovoa •Kith 
a knit v:riat band coate1 Nith rubber or Neoprene la.tex . '!'he c~ating 
shall be not l eas tha n .~10" p:auge nor more t han .020" caup:e in thick­
ness . Eaoh ~love shall be provided Nith a knurled p&lm ?a tch. 

D-9 . Inflation &tea nc for Flota ti_on Chamber - Shall cons l st of a <Lolded Noo­
pr<>ne ritt\nr 1vith a tubular apoenda1:e parallel ~o itu basa to 11hich 
the inflation tubo 18 at~aoheu . The tube is closed of'(' by bendi F' o.nd 
insertinr, throu~h fl keopor lOO? att achoc! to ~ho sui~ 6 inches do1m rrom 
the b ase of' the neck openi 01!',• 

D-10 . Rubber Hose for Inflat ion -
r rsde. The inside diamete r 
loss thiUl .0$0" reure . The 
cult can convericnt ly n lace 

Shal•} be l1Jhher or Nooprune lllld of a hir.h 
s hall be l/4" .. 1th 8 .lll.ll ~hick.n&ss or uot 
lenr~h shall h~ such that the >eo.rer or the 
the tub~ In his -outh ror inflAtion . . . 

D-11 . :lcclt: Cl osure - Shall be of l'ypo !iR 3alloon Clo~ll coatec1 on on<~ side 
::ith Neoprene aa F?IICi!'i.ed \n 0- 2, to rivo fin ov erall .. e: r ht of not 
leu tha n .3. S ounces per squar<! ye7d . 

D-lla . ~ock Cloauro Gro<rmet - Size q2 ~rae& • .Spur r ro1r.met and washer . 

D- llh . ::oclr Cl osure Gr01lll:1ot Stay - Shall bo f'.ll.t\ o1' the o.hovo spuc l-
fiod boJy fabric . 

0-llc . DraRstrinc - :.hall be US cotton line or equivalent . 

D- lld. "a tal Faatonor - Sha 1l 'be Sta nley r ull-T1to Li no 1' 1 ~htener 
or equival .. nt . 

0- llo . ~ rout ~ock Closuro Pad - Shall conala t ,r a bulb up or ... oldod 
rub'-01' , Or 8~'flth10l.l': 8 j>Ongo cre£oont. al •ap •<I 'l'td , aoalod ro i're­
vont water abs o r ption. Tho ~ad shall ~o a.pproximotely 1 inch 
thick a.t tho c~ntor a nd eaper out to a thin "<.Ire a t tho onda . 
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r·r.:. e. r . r.oo;>R1C" ::~·· ·~. :!! 

SUGGESTED SPECH'ICA riONS 
~'OR 

PROTECTIV~ ElrOSURE SUITS 
"0::J1;'f, "0, 1A 

D. DETA!LuD REQUl HUIBKTS ( CJill" D) 

• 

D-11. Neck Closure -
D-lle . (oont 1d) 

The inside rad~ua or tho pod shall ho not more than 2 inches , 

and the width shall be such as to provide good contac t with the 

wearer's neck. This pad shall be cemented to the f ront center 

of the neck band . 

D-llf. Rear Neck Pad - Shall consiot or a. rubber or synthctlc sponr.e 

pa d 1/2 inch thick and 6 inches lon~ cornontod lnto the beck of 

tho neck band ~ith tho ed; os tapered orr. The draw cor d passes 

over thls pad a nd prevents the cord troa cuttin~ Into the weare r's 

nook . 

D-12. He l met and Face Shleld - Shall be made of ,3.!) ounce Balloon Cloth QS 

s pecified ln D-1, coated with black Neoprene ou the. inside and red- oran&e 

Neoprene on the outs ide . The coatlne shall bo evenly dis ributed be­

tween the two sides :ivlnc a. total ~ocight of 6.5 to 7 . 0 ounces per sq. 

yd. The helme t shall be bound a round the edr:e coming: in contact with 

the wearer 1 s race ,.,1. th a 1/ 2 i nch b l aol< bias fold cotton t a :>e. Tho 

helnoet shall 1:-e oosn to t"o back or the suit at t!"le bs~c of tho neok 

ba nd, and s hal l bo lerre enourh ~o ~it o7er o atocY.inr ca? n.na ?rovide 

normal movement or the ••earer's head . 

J - 1) . 

The race shield shl\11 consist of a piece or tho llbove sQ;>oified helmet 

~Ateri.al , sewn at its top r.orners tnto the hol~~t so th~t i~ r.Ay he 

placed in the beck of the helme t hhen not used or ~ay bo Nor~ es a 

protectivt~ face shield. t:ye holes shall '-e nrovh'ed at ~he :>ro.,er 

locatton , and all odr;os shall be bound ~~i th 1/2 i11l:h bl~«~k bias cotton 

tape . 

Kapok Filled Collar - Shall ~e =ado from the above spocttlod hody fabric 

.,r of an &?proved water r>roor li fht duck boun:l around its edres with 1'2" 

tle.ck bias cotton t a pe ana. pt·ovlded ~hh a hook sit:tllar to Keeler Brass 

Co . /~'::460 at tached to e. strap sewn on the rl rhl hand cornor of tho collar • ... 
A sito trl bran r r o=ot n.nd Ho.s}.or shall be pla ,.odon the lett hend 

cornor so as to prov!do em oyo ror the hook . lt s ho.ll be rillod •dt:h 

3 ouncos or Ka >ok or othor buoyan~ r-atorial :10 as ~o ,>rovicle 11 ri;:ld 

·• po.ddinr o.t tho bnso or t:hc neck i'or koopinr tho .;oar or • o hood up .vhon 

floe.tinr on hi a ! a c:r , enJ bo a '.:l dt~uir,nod as to koo p an uncon~ci ouo 

ll'.a.n •s race o~ t. or tho hRter 1r in a pt·one poait1Jn . Tho collar ah/\11 

bo eo.vn oo to tho suit. at !:h '!-1\so of' the noel- ! • ll.l.~ end I ... r 6i:. uOO 

h rnsa {"rOil)JIIo ts 11 nd ::ns hora shall he inRt&llod on 2 inch centers r oinr, 

thr ourh tho helrtet and collAr c l llltct tn +.heir ;1nint. of' e.t~nchJJ\ont on 

tho suit . The e;r omrets .>rovidu Jr&l.naro or lhu .. atilr 1. rn,pc .1 \tvt,;<ocn 

tho hel~et end r.•ok "an~ . 

I 
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T!JE !1 . P. C:OODRICH CWPANY 
SUGOJ>STEIJ Sl'r.CLF!CAT!ONS 

FOR 
PROt~C riVE ~XPOSURE SUITS 

'.'OIJr:L NO. lA 

D. Dh! AlLED WUIRb 'HIITS (CONT'D) 

D-14. Hoi.stinr; Strap - Shall be 1" wide cotton webbing w1 th a aiinlr.wn ton81le 
s t rength or ~75 pound8 conrormlnf to Type II of Army- Navy Aer onautical 
Spedfication A!l-JJ-7,-151. It ahall be eewn or cemented to th-.. suit in 
such a manner eo aa t o permit the wearer to be hoi sted out of tho water 
without putting undue strain on the suit. 1 A 'loop shall be f'ormed by 
the ends or the st raps whloh terminate amid ~We shoulders i n the back 
of ! he suit a8 shown in Pieure I and II . 

D-1~ . Air Expulsion Valves - Shall be of the rubber Clut t er Valve type encased 
in a plastic protl)otl\·e h•)uSinc ~>8 shown on t he Cho~r.ioa l Warfare Ser:vi ce , 
Edgewood Arsenal Drawing E5-2-427, Type M- 10 Outlet Valvo. 

E: c n tiSTRUCTIO!> o~· SUIT 

E-l . Body - The body of the auit shall cons1sc of no t ~ore than 2 panels of 
~oprene c oated body fabr i c as desc r i bed in D- 6 . All t he seams shall 
be ~de a8 descr ibed in C-). 

E- 2. Sleeves - Each sleeve shall be made fron nne panel or Neoprene coated 
~ody fabr i c as described in D-6, with t ho seam on under side e•tonding 
t'rom the arm pi t t o the 11ri st . Seams shall be as doscri~ed in C-J. 
Neoprene covered canvas cloves uhall bo attachod t o tho sleeves at 
tho v;rist by sel'ti ne; o.nd ta ))i nr; w1.tb a 1! " wide tape . 

E-). Flotati on Chamber - The flotation chamber shall be made of body fabric 
as described i n D-G. A mol ded Neoprene flt t inrr as doooribod in D-11 
i s cemented to the fr ont cont or of' the air· chamber .vl th e. patch of 
t ho body l!latori al reeni'orcin{" tho valve . The exposed s owns on the 
i nside and outside of' tho suit where t he rlotat 1on chamber ia se.m on 
s hall be t aped s o ae to ~aye the f l otat i on chamber ai r ti~ht . 

E-4. Boots- Shall be over-the-shoe s tyle, approxi~e.tely 8" hi r;hand shall 
not ~~igh ~vor 1- 1/2 lbs . per £ ai r. Loops s~all be pr ovided at t he 
heel and at ~hd anlr le for a 5/6" ,o,'ide s t rap. The boots shall be 
sown t o tho ler s or the suit and t aped .vith a 1~" t a pe on t he i ns ide 
an.! o;.:tside . 

t\eck .Band - The neck band shall be wade llS descri bod in D-11 and at­
tachod by cemontl.nr or· seHi ne , less than a 1/2" lap seam. A J/4" 
bias t e.pa shall he put over blle '\.nsi do seam. 

E:-6. ',r\st Adju stment Str&.PS - Shall be S/8" In wi dth •nd 'be equal in l enj;l;h 
to t he ci rcumference or ~he r lova at t he point of att achment . The 
s t raps sha ll be hold in place by 2 loops attached to t he sleeve 9" 
fro~ the fi nre r tloa eo t he buckle will be dl r ootly nLove t he j unction 
of tho t humb ton!! l ndox f'inrer. 

E- 7 . Boot ;,d juStJ:'!ent Strapa - Shall be s;a" in Nidth and 21-112" l onj' . 
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T'U. II . f . G?OI•nC'~ C!"I"'' AilY 
SUGih •. >T.:.D 3?.-. ..:lt l Cr TIONS 

FOR 
PlO'" <: 'lil .•. .: r "'"R3 .;n ·rs 

" Dr.L :;o. lA 

!JlJOYMJT OAG . TYP£. SI ZE . C)NSTRUCTlON 

F- 1. ~- Shall c~nsi at or an onvolopo typo or Neoprene coated fabric bag 

or aucb dimensions ae t o contain the Protective ~poaure Suit #hen 

properly folded . Tho open end or the bar shall be ao cons t r ucted so 

as to seal the content s and keep them dry Nhen the btlf ia la:rnersed i n 

l'l&ter . ')ne aurro.oo o f' the bar, aho.!l ht>vo an Wlo.tabl o section t hat 

is equipped with a ~tolded Neopr ene Fittlnr, wfth a tu~uler appendar.e 

~ralle l to its hRso to which the inflation tube is attached . Til~ 

tube l$ c l osed c:L"f by t ending and .insert in~ throur)l 11 !cooper loop 

attached to the junction or t.he tube and fittinr, . Handles of 1/4" 

f - 2. 

sash cord ahall be provl.dod ~nd at t a ched to the bur by inoorting 

throu eh 1.rommeta of suitable al.,e . A r eversible color ba nd i s at­

tached to one edge or the ba r and ...-hen wra pped nround the ba r a.nd 

&Da??ed in place f orms a red-oran~e ~arkor or Nhen reversed forffis 

a bl ack section tha t blends ~lth the r oat or the har . 

Si te - The measurements ot· the tini shod 
Overall l..on,.-th 
Overall oidth 
~"~ide Lcnrth ' 
Ou:sl<le .',idth 
Inf lat able Section 
·ldth of Color Band 
~n~h >f C~lor Band 

huovaut bar shall b~ as fo l lON8 : 
. 26" 

2o!• 
25~" 
17" 

16" X 17 11 

5-J/4" 
J7" 

F- J . Construction - l'ho buoyant ''"" s hall bo rr ade f r om t lfO piecos of b ody 

f"ll~ric cumontoc torether ~rounu their tbt·ee ede;os !'or o. <lista noo of 

1-l/3".• A l inch crotch t a pe is laid 1/~" in f r om ~he edre t.o ruin­

force tho aeam. Tho inf la t able section l & !oroed by cee.entin~ a ~ieee 

or ody l"n!>dc of the sizt. lndlcaee:i a bo''" to tho aurfooo of Lhe hap: 

vGl nr 1/2" cuam and l t ncb crotc;h tapa r oi nrorc "'ent . Tho mo ldell valve 

ts l:"ls te.lled 2 inches in !'r or tho cdre o ';h~> "nfla•.at-1:: $ ction and 

in the center of tho bac. To ono side of' t he -outh ?peninl'" o" ~!:e l>n r; 

h c"..:::ented a 3/4" wide _tri J of sti!'ren~nc oatorial ::uch as J , ly bolt­

inr. !'hrao dot;. snaps o.re attached to the bn,. in suet, a .,~sitlon us to 

·a:nta'n a .·mter- tlp-ht clOG':re Nl•an th11 ""~"th oi' tho bsc \u r olled up 

ar.>untl ti:o stil'fentnr stri p . rh!l rt.!verslll .. color band is cld'> l'rom the 

n~ov" s;;~ci.leo t:t>ltrat. aterlal bo~!"ld on its edr & .,Hh 1/;?" lnck bl aa 

~-1::1 C'ltton tape . It Is c ~··nta <i l;o t ho horder or the b'lf b ... tnet:rl t!tu 

han:.llt s and rolnf?rced .. :th a 1 inc!: or ..,tch tn,o , ,.,.,o <l"t SM~a nre 

'rov\tl.ed t.o ho l d th., · ~nd o" the ba ne ! n plnce : 

C. 'AilYI .. C - .riT , AG 

C- 1 . Suit - EAch co:rplotud suit ehll-11 hu le<'ihlv anu porrranen~l)• n.aro<od on 

tho outaido eurfaoo w-1 th t ho roll owl ng: 
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THE n. F'. OOOORICH COMPANY 
SUGG .,.ST£0 SPECTFlCU lONS 

FC1R 
PROT!:.CTlVb t:X ' 0SURE SUITS 

IIC>DEL 110. lA 

G. !.lhRKWO - SUIT. BAG ( CON'l' ' D) 

G-1. (eont •d) 

H. 

Cl-2 . 

- Name of' IJanuf~oturer­
PROTECTlV•: EXPOSUR!!: SUIT 
'li~terproof' and ·,lind proof, Af'rorda • 
Neceu~ry Protection Against Wind 
and Sea for Personnel in Life Boats ' 
or Lire Rafts. 
KEEP IT HANDY AT ALL Tll.'ES 

( 
Bag - Each complete d buo~nt bag sh~ll b e leeibly and permanently marked 
on the outside surface with the following: 

- Name of !/.anu£'e.cturer­
BUOYANT BAG 

~·or Protective ~xposure Suit 
Suit as rolled and packed in bags provides buoyancy to support one 
or two persona in the water. Vouth inflation tube on bar should be 
used to insure buoyancy dur i nf. long periods . fohen stowed in life 
boats or rafts black s i de of band on bar. shoul d be ex?osed bo decrease 
visib i lity from the air . In emerr.enoy, use red- orange side of band 
in order that suit may b o readily se en i r thrown over board or floats 
of f si~inr vessel. At ni~ht use light. 

METHODS OF SA~.!PLINO I lNSPilCTION ANJ l'C:ST 

B-2. 

Sampling - Each completed sui t shall be subject to inspect ion to insure 
c onformity with the requirement s of this specification. A representative 
number of each size on order shall be checked thoroughly and careful ly 
for o.dheranco with dimensions and with constructio~l details. In ad­
dition, samples oi' all materials e nt e rinf; intlo the fabrication of the 
sui t s hall be taken and inspected unaer the a pplicabl e s peci rications . 

Inspection - All materials shall be subject to inspection durinr. the 
course of manufacture And upon completion in accordance with the 
requirements of the U. S. Coas t Guard • 

.. 
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THE O.F. GOODRICH CO. 
PROTECTIVE EXPOSURE SUIT 
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THE. EH; GOODRICH CO. 
PROT,CTIVE EXPOSURE. SUIT 
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COPY 

22 July, 1943 

To: 

Subject! 

A'l'T AOlh'llhi.Jr H 
WAR StfiPPU:G ADaiNISTRATION 

Training Or gani&at ion 
Washin~on 25,D. c. 

S- A CAD 
CO-CSPC AIR MAIL 
00-CSS!.l AIR !IAIL 

Lifosavinc suits 

Enclosed herewith is an excerpt from the Federal Rec;ieter 
published Friday, July 16. 1943, advisin& that tile Co.lll!'ll&lldant 
or the u.s. Coast Guard has Vlithdrawn approval or certain 
liresaving suits. 

In viaw of the fact that suoh suits are new not approved, 
i t is believed that the proviaions"that th? suits now on 
board merchant veasola may be continued in service pt·ov-ided 
such r.ui ts are in f:OCd and II<Jt"ViCe>able condition" Will have 
littlt1 effect on seaman &II a whole , and tho sui•./1 will 
undoubtedly not be used by Merchant !.!nrir1e pera<>nnel ,. 
l'hore.!:ore. in~.truction in t h" use of heavy rubber 
U!'esarinz suits should be ~ ... soontinued imroE<dio.toly .. 

CC s DS-!IY 
DS-110 
DS-SF 
AS-CC-BD 
CO-TV t:M:•;,rf RICE 
CI-B 
Cl-H 
Chief Inspection orrioer 

11. V, NERNW! /s/ 
J! , V, t! •:Hl\'EY 
AotL'lG 

Lt. Comdr. E11rle F. lliscook, USOGR 

- 15 -
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/ Sxoerpt from FI~DERAL Rf:GIST£R. Pride.y, July 16, 1943 ·, 

"APPROVAL r. ! 'l"fO!U.WN 

LIPP.SAVIll"; S ~i . . 

• Goodall Rubbsr Cocpaey, Inc ., r'•ilt. 1 q .. \l u., 1-a. Goodal l 
Style CF "Overboud" suit. (1'942) (or-·p~'\1 t.ppr ?lf!l.l , 17 July, 
1~2, 7 F . R. 5495) 

a. F. Goodrich Company, Akron, Ohio, B. F. Goodrich ~ompany 
lifesavinG; ouit, Uodel 1 (1942) {')ri rc,inl'l1 ap!lrova1, 14 Au·;ust, 
1942, 7 F. R. 6594) 

s. Fo Goodrich Compaey, Akron, Ohio, b. F. Goodrich CompeP~ 
lifesaving suit, t.!ode l 2 (1942) (Crieinlll approval, 26 Stlpttt.cll..o r ,. 
1942, 7 F.R. 7616) 

R. L. Mor ey Compaey, Inc. , New Yor~. N. 1. Boston fire­
resistant overboud oover-al1 lif e saving suit, !Aode1 Cl.l (194~) 
(Orig1nal approval 14 August, 19i2, 7 P. ~. 6394) 

Soamloss Rubbe r Compauy, New Ro.ven, C::~nn. lJo4ol U•IPl 11te­
aavil:lg auH (1942) (Orit;ina.l ap;,.·oval • . Jlu~ust, ).942, 7 P.R. 
6394) 

Universal Li.fe-Suit Compa.cy, Los ~..ngeles. Calif. Universal 
U f esavine suit (1P42) (Original appr..v..l 17 July, 1942, 7 
F.R. 5495) 

Universal Life-Suit Company, Los All~olos, Califo 1iniversal 
lifesaving suit, Ucdel LSS- 2 (1942) {Or lc;i na1 o.pproval 8 
October, 1942, 7 FoRo 7980) 

Vaoo, Inc., New York, N. Y. Ve.oo lii'e~<<>ving suit ( gl ove­
l eas type) (Original approval 17 Jul~, J 942, 7 F. R. 5495) 

The Waterti&}lt Slide Fast ener Corporation, New York. li . Y. 
!.lorner lU'eeavinG sl.lit (1942) (Original approval 17 July, 
1942. 7 F. R. 5495) 

Notwithstanding the withdrb -.L of ~:>;><ovals, eJ1II ot the 
foregoing suits nOlV on board merchan-t vessels tn8\l be oontin­
uod in eemoe, pr~-ided s..u::h ll!!..~te are •-. t;;,c..i snd eervioe­
a ble condition. 

July 14. 1943. 

a .. : ... ite.esohe, 
\ .w: mait!Ulnl;o 

(F. R. Uoo. 43- 11347; Filed. July 15, lS~; 9;39 a . m. )" 
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PRESENT REQUIREMENTS FOR LIFESAVING 
SUITS ON MERCHANT SHIPS 

-NEOPRENE SUITS NOW REQUIRED ON VESSELS OVER 1000 TONS 

~'rom recent reports and other communica­
tions to hcndqunrtcrs, it appears that there is 
considerable conf1.18ion existing among ship 
ownill'S and operators, marino inspection field 
personnel, Md officers of ocean-going cargo and 
tank vessels relative to tho present require-­
ments regarding lifesaving suits aboard such 
vessels of 1,000 gross tons or over. This state 
of Wlcertainty seems to have been brought about 
by two faetcrs: 

( I) The recommendation put forth by t.h~ 
office of t.hc Emergency Rescue Equipment 
Section about 6 months ago to tho elfcot t.hat 
certain rubber lifesaving suits wero dangerous 
and should be removed in fo.vor of a proposed 
lightweigbt "exposure suit" for wear only in 
boats or on rafts; and 

(2) The wit.hdrawal of appr·ovRI on nil existing 
rubber suits by the Const Guor·d, published in 
the Federal Rcgist.cr on July I(}, 1943. 

The facts of tho mattor nrc simply these: 
Ever since April 111, 1942, ocean and coastwise 
cargo and tank vessels of over 1,000 gross tons 
have been required to be equipped with one 
approved lifesaving suit for each person Pm­
ployed thereon by t.ho operator of tho vessel. 
Such suits, of a typo approved by tJrc CommiiJl­
dant, are still required under the provisions of 
section 153.12 of subchapter 0. 

Appro\'81 was withdrawn on all of thu then 
existing rubber suits in .July I 043 for two 
r·c·nsons, namely: 

(1} Tho SCilrciLy of rubbor·, of which nil t.Jre 
or·iginn l suits wQo'C composed, mak iul( il oblig­
ntory to withtlrnw nppr·ovnl for t.hcir mnnu­
fnctur~. 

6 

(2} The finnl dovclopm011t nnd availability 
of a singiG stnndar•d synthetic rubber (Neo­
prcno} suit, comprising various improvements 
gained as o. result of 18 mont.hs' use of thl' 
Connor suits, and on tho wholo a vnstly superior 
lifesaving appliance, embodying the utmost in 
protective qualities. 

Lately, reports lul\'c indicated the existence 
aboard ship of an increasing number of defec­
tive old-type suits. It has been foWld Lhat 
several suits havo tom or ripped when sub­
jected to hnrd usage, and for this reason it is 
bclicved that these suits may hanl been stowed 
adjacent to radiators or st.cam pipes, or tbnL 
they may have come in contact with oil or 
grease, either of which conditions would l<md 
to cause detc•·iorMion o( Ll1e materiaL Tho 
suits rcfcrrCltl to wor·e some of the cnrlicsL mnn­
ufactm·cd. lt is lher·cfoo·r impor·tnnt tbnt nil 
lifcsnviJrg su its on occnn-going vessels bo cnrc­
fnlly examined brfore the stoo·L of a voyage to 
insure tlreir being in good eonclition and prop­
erly stowed. Any sni t..~ Uoen considered to 
be dufeclivc or in any way Wlservieeable 
should be replaced by new standard Nco­
p rene suits. 

To summarize: Tbo regulation requiring life­
saving suits nboord merchant ships of over 1,000 
gross tons is still in dTccL os formerly, the 
only diff~rcncc lwing lhnl nil replacements must 
be wilh Uro pn•scnt stundur·d Neop1·eno suit 
(Scptcmbnr 1043 spcciliCJrLion}. Suits of other 
types previously o)>pr•ovnd rmd on whicb Lbo ap­
po·ovul hns ucc11 withdi'I\Wil mny be con~inued 
in usc so long ns lh<'y nr·o still in good and serv­
iceable condition. 
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OlFl CB OJ' OOOBDI~ll OF &:S.t:ARCB JJiD D.Evm.ot'MElfl, U.S. If. 
IHElllll'.BCI ~SCUE R(tlJll?Mrll:l!l' 5Jiie!rl01!' A!fi. 

ROUL QA.I~ADU..tl Am i'OROE J'LYING OLO'l'RING OOHHI'f'l'EE 

JOl lfl' WIJ'lED S'l'A'l'ES - OARADW AIR{S&A. mlSCUE .i:C{Uil'MEN'l' TRIALS 

llallhiDgtou - Ottawa 

WT I CAL TEST lllll'E'OR'f 

bpoeure SuU - Av1at1oa 

Air /See. .Emergency Reoouo Equipment 'l'r1als (f6 u. G. Serial) . 
2. SubJeot1 

- 17 -

Studi~a of Air Foroe Peroounel ezpoeed 1n the North Atlantic Ocean ill lio11ambel' • 

.5. P.urpoee : 

A. To ol1nlcelly evaluate t ho pbpiolo~f.oal ha11e.rde ·or ex-po1!11H to oold, partioule.rly !cell or bod.y boat, 1n th& llorth 
At lent io Ocean UDde~ aimulatod oper~tional conditi one. 

B, To 11r1t :!o~:~U:r o't'alue.to t ho e:ffoot:\v.Jneso of a tlnhr• tight, u1nd p~oot 6xpoo\~O eutt in proteotlng poroonnol from loaa of bully heat aud exposure to cold. 

0 • !I'\Io principle ·typao ot aviation expueuro su1t a lt&re t uted. Tll8 tirllt waa oonBtruc~ed of nlloprene•nylon, or ny1on-e1lk, or lll!oprone balloon clothing. ThiB auU had a wa~cr-U~;M ::1ppsr cloe-..u~e o;dend.ing rrom the be.ee of tbc tr.uU. to the base or tho neclt. Thb •u1<; vao cloeol y tailor ed to tit onr wintr r ohear:ung i'l.:,rin3 clot~,s. It ve1ghed aligt1tly ovor t wo poundo. ~ eecond t~ of suit t e Jtod lil'.ll made out of eylou c <lVOl"ed with but;rl or aim1lar mato~iel. Thie t ypo l:nd e. drawtr1D,; n>lok cloaUl'O end wa1 n~ry l oosely tll-ibrEld. The purpoae of this typo of llni t wt.ts to pr.ov1da a qu1c!cly donnad d1 tc..lillg IUU . 

-1-
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JOltq'r UlliTED STATES F:. R. !:: . Il . ) - OANADUJ.II (R.C.A.F.) .l\VlATIOlT EXPOSURB 
SU' 'l DEVELOPiiEfd'AL GRO'OP. 

Subjoot: 
PlllOet 
Purpose a 
DG.tea 

Report on Bxpoaur o to Cold of Personnel Awaiting Rosoue at Sea. , 
Waohington • Montreal - Halifax • ~oronto. 
Study ot Exposure and Prot~otion . 
Bovemb~r SO, 1943. 

COIOLUSlONS 

A. The ~~~&jor probleaus of a oaataway are oxpo11ur~, dehyth'ation and rescue. 

B. Exposure ia a highly lethal ha::ard to military and civilian personnel 
operating in northern latitudes. A hWI1lt.n body ooole whon imnler eed in 
~tor of a temperature l eea than 92oF. Tho warmoet open ocean water 
in any lntitude "t any tilllo of the yoar io 840F. Individual• exposed 
to va.tor of thio ·~emporaturo un.dorgo ait;ni.t''\oont ooolin&• and need the 
protection at a ~~torproof suit in the ~tor. Individuals, oven in 
auoh worm olimateJ• while sitting on lifo rofto loao body heat r apidly 
duo to evaporative ooolins, unlooo pr ovided with a. water~root auit. 
Tho r11te of l ose ot body boat inoroaoos rapidly a.e the temperature of 
the air and 1n1.t er t alh. Por eXQIIlple poroonnel ill Aleutian areas 

· (we.ter 30'7) eurvivo leu th·'n thirty lllinutooo 

c. Severity of oxpoeuro to cold ao a lethal fnctor ia dopondont on euoh 
variables a.o wind velocity, temperature of both air and ~ator, degree 
of vetnou of oloth.1ng, humidity, phya1oal activity of tho individual, 
duration of exposure and variation in individual ausoeptibility. 

D. Long o~ouure to ooa wnter. tho~~ not nevoro onouch to kill, does, 
by & gonornl chilling of tho body. eot loo~lly oaueing eangrono. 

E. It is exooodingly difficult p~ somotimoa impoooiblo ror peraonnel to 
climb into a lito raft afte>r hoavy f'lylng olothi.ne; hew booomo ~tur 
ao~e.d. Moreover• oven i£ euoh a soddon indivi dual manage& to ga~ , 
into tho Ute re..ft ho will shortly be inoapaoito.tod through evapora­
tive ooolinr;0 and will bo unnble to oporatG h.i a emorrsonoy equipment. 

F. An oxposuro suit of tho typo tostod whon ~~rn ovor a ~lying suit. or 
similar clot hing will protoot an individuul for mnny hours in oold 
~tor or in lito rafts . 

Lieut. Ccedr. Earle Fo lfiooook, U. S. C. G.R. 
'l'eohnioal Aido for Ea:ergonoy Roecuo Equipment 

Lt. Colonel George W. Holt. W-C, E.R. E.S. 
Chni~ll ot toats 

Ur. John P. Bodor. OQMO, E.R.E.S. 

Or. ~. H. Nswburgh, N.R.O., (U. S. ) 
' 

Wing Commander U.H. Pooo, R.C.A. P., AMAS/DOE 

r--· - J / 
/. •-.L I Yru· "'k 

1/ro---­
/; td.~./ 

Plight Lieutenant H. J . Bright, o • .:.S.fAir/flC . 1. U. __ ..~::/.f~,o.,:)t-&..iJ~·=,'-t"£f.l.•r'----
... , l!? ,_ >;;?" 

Dr. J.A, Kitching. lf.R. O., (O&Jl&da) \ 1"ti v ·'-.;:-

Dr. Edouard Page, N. H.O. , (Canada) ~ ~ 
,:":.:...1 b'-"!.· d fe: <.,1' £ 
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DIGEST OF TRIAL LOG 

Seven individuals d~euaod in aviation expo~• auite and varioue 
types of heavy winto~ clothing o~ flying clothing, .,.nt o.ve~board between 
1600 o.nd 1600 on llovembar 17, swam about 150 yards to a raft and rllllll.ined on 
the r&\tt during the nigl\t Wltil about 0600 on JJovembe1• 18. During thia 
period the air temperature W.. SSOP ODd tho watot t~perature waa 42°P. 
Jlone ot these 11111n .,.ro re~~~oved from the ratt before tho a011pletion ot thia 
part of the tut at 0600 November 18. Ro individuala droesod in aviation 
e.xpoaure suits abondoned tho teat bef ore tho completion of tho teet, al­
though in soms oaeos watertight olosuree .,.re not porfsot and the extorio~ 
ot the clothing was wet. 

One individual. not in an aviation expoeure suit, but othorwlao: 
~y dressed in a Canadian type E flying suit. wont overboard, awam !6 
yards. b·.at needed help t o board the rat'to He donned tho exposure suit 
after sumo difficulty, began to complain of groat dieoomtort and oold 
extz·omj ties in 20 lllimltao, was ahivo~L,g eevoroly in 40 lllinutoe and was 
orclerod re1110ved to tho aiak bay by the obeorving aedioal otfioor at the 
end of. 60 minlltoa. Another individual, war.lllly droned, but without an 
oxposnre suit, - 26 yards to t .he dingl\y, wue i.almersod tor a peri od ot 
2 minu~ea, required help to enter the dingl\y, donned an expoauro suit and 
wns ,,leo removed to tho lliok bey after 60 lllinutaa. 

Tl?o ind1v1dunla boarded the raft from a rowboat at about 1600 
hOUl'B on Novomber 17 • 1mi'mly d~eesed in winter flying clothing, but w1 th­
out an expoaure auito Both wgre removed to the sick bay at about 0100 
on llovember 18 e.hhering and Oolllplaining. 

the above establishes in a practical t eat under simulated 
sorvioe oondi tions what had previously been utablished in laborato;y 
teota : 

(l) That the exposure suit if reasonably watertight proteota tho 
warmly dressed individual against the oooling etfect ot water and 
evaporo:tive oooling from wet clothing ao that it is possible tor 
him to withstand immersion and exposure to oold air temperatures 
undor oxtramely severo conditions. 

(2) That the protection afrorded individual• who wet their clothing 
ruad put on the expost~e suit over the clothing, is of value, but 
under tho temper atures and conditione ot this particular teet 
th" pr otection last.d only for a 11mited period. 

(3) Thet indiv idU&la -·'llll)' , <lre .. e4 111. dr.71dnt•r tl)'i~ <slcthi.Da3 
but not proteoteci by exposure eui·t;a~ having got.t11n inl;o the 
raft dry (from a boat) were, though eubjoot to epray, able to 
remain 'lll'i th nuonable comfort tor e. oonaidorablo period. 'l'hey 
were finally t'orood to givo up at 0100 lovolllher 18. other i ·nda 
ividuala i n aviati on oxpoeuro auit e who had been immoreed were 
brought aboard at 0600 on the 18th in a perfectly ooat'ortable 
condition. Their etutemonte and oond1ticu e.t thia tilllo indicated 
that they oculd he.n r enu&ined tor houl'a anc2 even da;ya, in the re.tt, 
protected by an oxpoi!Ure suit on: thai~ w1nter tl;ying clothing. 

-:5-
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Tnia war dif'fera frOIIl prov: oua onae in tha.t there ia 11. marked 
tnorea.ae in the inoidenoe or diaa.atozc at aoa.. Tnia ie largely due to 
the expanlion or the uae ot airora.tt .1ot only tor travel over -ter, but 
also aa a •combat '!f8apcn. There is 1.1n oquall y eorioua hazard due to the 
frequent destruction of aurfaoe ora~. 

' Aa an example of the end ·:ea~lt of those diuaatera, reference 
~~ay be 11111de to tho faot that immoroion : 11 Aleutian waters resul ta in 
death in loBB than twenty minutes. 

For years this 111attor hat be.u 3tud1ed in various parts ot the 
world. The realization ot the urg(ncy of the probl~ resulted in a 
aeries of oonf'eranoea batlfaon oorta\n int>roetad personnel ot the United 
States and Canadian Services. At t.1eaa o>nterances tho following da­
ciBiono woro made: 

(a) 'lo secure teet aamp:\ 18 ot j•roto~ypo prctoctiTe gannonts, 

(b) To ta11t these in t h-· North Atlant:,c Ocean. 

Raferencllls: 

1. Ne.~l lfodical Roaoa::.<or Insti tu•a Ropcrl::s Ono llll~ Two. Project X 189-­
Proteotive Clothinf; ;.or Subjoo!:" llllllleroed in Col<' Wa;t.r. 

2. "Reooi11111endationr~ - Airborne> Rub.1-1r Raft11 and Sea S\\rrlval Equipment" 
dc.t'ed Augu11t zr, 19-!13. 

3. ' 'l'aotical Or .rational Study, AAFSI!r , Orl &D4o, Florida, dated 16 July . 
1943. . 

4o An ·.-proisnl of Some ~vices tor Obta~ning Drinking Wt\ter .from the 
p -" Undflr Actua.1 Conditions on !:lflatable Life Rafts, Penancola, 

••'lorida, dated A'lguat 11, 1943. 

-'• Seven-man Life Raft Study, Cap$ J aar, Korth Carolina, June 21, 19411. 

6. !lap Sciontifio and feohnloal Jfemc•l'anda lfo, 8/43, Safety ot Airoratt 
in Di tohing • 

-4-
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.A.. On the baale of the past experleDOe of ~~e~~bere of ~ bercenor 
Roe~ ~~nt Seotllon, u.s. with the offeotle of ezpoeure flo 
cold, w.!.llll 8114 ownter aonldng, and on the bade of atrl11a. 
reacue oquip~ont tlrlal.a bald beheen Je.ntJaZ7 194) and JUl.T 1943 
in subtropioal vatora ott llor14a, tho imerpncy Beaouo lquipaeot 
lleotion, 1n Aupt 1943, racolllllllnde~ tlbe llllllled.late daelp, pro4-
uoU on, procurement, 81ld la~~~.e of a 11ghtw19lt e.xpoiNZ'a euU 
ae a pnrt of lito raft aocoeaor,r aqul~ant. (Rafere~oe f3 1ntroduat1on) 

.B , lt hae boon trequeutq obeernd that ·~ clothing 1e 1M4equata 
protuot lon tor oaatawayo troa tho exposure to cold, v1u4 and water 
euoh ao oocuro oven in Flori da watora trom NoYember to April durinc 
sun-up .bouro, and ln Jl'lorida lfatore fi'om .rune to Aug11at on the 
\turmeat n1afl,te. A rocont llr1t1ah raportl covering 111&117 pha.aoe of 
alr craft oafet:r, particularly those rel.aUng \o cl.itoh1ng an4 nr• 
vlval , etreaaea tho noed tor overcoming the etfecte ot IXPOSURI, 
l t ls e1gui1ioant that thla report , after r eviewing their relatlYe 
poa1t1ona and tba t actor.e etfoct1ug tho auccoaetul r eturn alive of 
mombora ot air cr aft o~evs making forced landlngt in water, oonolu4ea 
•ovoryth1ng possible le be~ done to 1mprova theaa features , but, troa 
t he doalgnora point of vlev, the exposure r1ek le the moat 41ft1oultl 
of thom all to meet. !l'he target at wbtoh w have aimed oonUD\Uid to 
bc!H-'W:'l' 'l'llR CREW lHTO THE DI:iiGBT DRY. t il 

0, Doe.th 111a7 reoult 1n ~en ID1nutlee trcm il!lmera1on 1n tho AleuUan vatere, 

D. In order to determine the propor design and conat ruot1on, of aD 

oxpoauro auit, and t~ aesuro aat1ofact1on ot opera t i onal r equire­
menta, eavora l oonforoucoe were held at the Office ot the Emergeoc7 
Roacuo rlqu1plllent Section, Vaehington, D.O. !be1e oonterencoa vera 
a t t ondod b¥ repreaente t ivea of ~ American and Oanad1nn groupe, 
Lct er moet inge voro bold 1n Montreal , Hal1faz and Toronto. 

ll. On t he ballo of opacit1oat1ons formW.ated alo theee conference• 
a ve.ri ot¥ of protot¥J)O s.v1at1on eXposure auhe be.e been produaa4, 

F. I t V/.40 concl\l.ded at these conference a that the aviation expoeure 
ouito nhoUld be teetad 1n t .bB North Atlantic Ocean under e1mulate4 
operational oond.1t1ono and plans were fo1'111UJ.o.ted aocordlncly. 

~~~~ On ~ovembor 7, 1918 Mr. Walter Fr~ eubmlttod t o the U.S. NaY,r 
the li'RY ~b:2'Y S\JU vh1ob 1m11 dul)' tueted and tried on Loll$ leland 8011114 
dur1nt: that winter. Mr . Fry ewnm tn vater of 39°' for aeTernl hour a, all4 
111 ttaB conoludod that t.hla ganont sorTed well a• a protootlve expoiNl't 
auit for poroonnel l ost at sea •• •• ,. It would appee.r alplficllJlt that ~ 
-euH designed by •tr. Fr,y mora closely approxilaataa the U.gbt ve1~tl u ­
poeure aui t raoommandod on the date of June 5, 194) tor personnel on 
merchant and transport veasela than doee tho "llfea~v1DC ault1 nov oarrla4 
UD4er United Stetoa Coaat Guard ragulat1ona. 
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On Novembe~ l7th and 1e~h t ho fol lovlng ~oeure e~rtmont1 
wro conducted. All 1ndh1duale wore norlllal 1n $V.!.7 roapoct at Uw 
time of t he p4fei oal exami nat i on, J us t prior to beginning the oxp~rionce. 

1. At l44o houro on November 17th Jlfing Oft~cor S1mee vent o~r­
board u.nd OltSill a dhtanoe of thirt y- five ;Y'ardS . JW wna dre11ed in A 
Cun£,.di an tYP" :i!; tl.yi~ oult, end dl d not have on an aviat ion expoiUH 
euit . He attompt~d, for a peri od of one miuuto and f orty eecond• to 

. . 

ooarl! the United Stntao E-l raft which bad no ladder on U, but wae unebll ' 
to do 10. !lo complai ned of tho cold, and 11.>aa p11lled into the r an. .lle 
at~empted to d.on the nylon neopreno exposure 1u1t, but due to the f act that 
ho d14 not opon t~o zipper moro than half way ~ovn, and did not notice thi l , 
ba h~ to remove the !lying Jacket befo~e he could ~t the expo.ure suit over 
tll!t uppor half of h!.J torso, After being in tlw raft for a period of iWlld )' 
n1nutoil he ooaplainod of /i:l'Oat d1ecomfort due 'to co:td extrem1 t1ee. For ty 
min\\t~a after boarding the dinghy hi o condi Uon 1:1a11 aua!l a.e t o cause the 
observing Me(\.ical Offl.co;ro to order him ro.!lloVod to the sick bay. On exaa .. 
! IU\tion i n too a1r.k bay .hh rect al tempore.tlli'e had aropped 3°1. Re mhowo4 
m&rkod er~thoma of both bands and feet , and ahiver ing contin~ed !or a period 
of tli~mty m1nutell after baing pl aced 1n bed llitll ho:~ water bottlo 11 placed 
on the extromitiee. Thoro ~e a docroaeo i n superfi cial llene1tiT1i1 t o 
pin prick anrl to deep pre~tS\U'v of both feet . 

2, A'G l~ll5 hOI).rB on !lovember 17th Sgt. llourd:~ge went overboard 
!iro~>seti in a ohearl1ng fiying :mit , winter undsnea:r , aDd e.n OD uniform, 
lie did not have on an oxpom.\Z'o zuit. .!Ia 8\1aiC a d.i\l·!;anoe of 25 yard• to a 
:ac,i,F typo li d i nr;.hy , and "'ae ,.mmorood for c. pel'iod o:t two t!linut ee . He 
boarCLod tll.e d.iaz\zy ~1ith oome difficulty. He t hon donned ~he oxpoauro 
stt:\ t ••1hHe ai tt~n.$ !n tlw cl.inw. Whe:n he donned tl~e $;tpoauro sult ht 
uo·~~cod that ha had loBt oDes of hie ehenrH ng boota while sv1mming fro~ 
tl~ mother cre.:ftl to t he l:lfe ~sft. lie nut l)n thll o:tpOiiU'I:O al\1 t \fi thou.t 
..,.n:it!nt; f o l.' th:J l ost bt'lot to he ratUl'n<:~d . lie sta,yocl 11\ tlle life r a ft f'or 
:J> pez·2.otl. o:t t:l.:l'ty mi:.;u\los nfto:t' 1-1M.ch time !..t vall M cooaacy to remove hill 
to tho o1c/.o: ba~ . !\::> 11a.11 :fa1:r~ cotafo:t'tuble fox ·tlw f1Nt htenty miwtel 

• i .n i'.ho lif.o raft. ai'to!.' putting on the o~onure nu1·~ . ~ld playod ca.rdo 
111.th tho otiloz lllell . Aft.or p:te.ying 011rdA for t'riG>nty m1Irc\ti!ID he );Is~ to 
oh! vex-. ~)hi !.I cont 1.t~'lBrl u."lt1.l !J.<t Wai!l in bod in the '~1ck ba¥. Upon axam­
in!ltion 1n the :~ic:k 'oP..Q h'3 sho~1ed •ll.!lrked e1•yth.amn o:f ~ba !oot uhich w .o 
clothed ln a boot, aod le!.ls e rythema on tbtJ foot from ullioh tho boot oo4 
been loot . Ezaluination ahOifed the fol.lollfing tompero.turJ decrea11e11 
ol'ul no no, rectal l. sol!' , e.dllar;y • 8°F, 

It i n illtorcnting to note tho.t 1n thto ca.oo t .lle foot !rom ltll:lall 
tho uoot 1'/!·.5 loot o:chib1ted no abnormal aoneory chango• . 1'he foot which 
wall clothad ~n .s wet ahearl1;ng boot 1ne1dll ~he erpo;,ure aui t exhibitod 
coopleto a.no oti.loBi~< ·to deep and uuperif1c~ eeneo oUIIIUU. lie we.l una.ble 
to tie.tormi:l" b,y deep preeoure tJon•e, for a porlod of f1ve mt nute1 ane:r 
returni ng to t he u1ol.c br.y , whe~her or not he 1111 11 walking on 11ho llhearUng 
boot covered. foot , 6nlt t he ioot was aneRthet1o to superfici al 1enae. 
Iii thin a period of to..o hour a Sgt. llourdage wao subJtJCt1Yely normal in lll l 
renpocto. 
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;;. At 16oo hourfl un .!iovem'ller l 'o'th Sgt. D. Scllal'Dahorn boar.S.od u. 
tubber life r aft :troa ~ rov boat. lie 'IIBil wearing 1rinta;c n;y1ng olothin«, 
'li.ntor \lllO.Orllear, obaarling boots , and wool gloveo. .H•" remained in tho 
life ran \tnUl 0100 hours on Nonmber lBt,h . lie '~" ra111ovqd, . upon the. 
recollllllOWU\t1on of th~ •t;Jdical Of':f'lcer, 1'rom t be refll a'fter complaining 
of culcl and wotnoas. At appro:dmo.tGtly m1dn1r,ht rJgt . Saharnahom, vhilo 
aeleop, inad'I"~Jrtantly droppod hie right foot over tho a:l.do of th"' rdt. 
Hill foot wae ilimlereed for appro:d!nately thil'ty minutea beforo 1!.8 a walter.ed. 
He st~ted that the ~aeraed foot wae completely numb up to a dletsce of 
four incb&a above tha ankle, and tbat upon aVIl!tenint; he had notiood the naedle' 
aensaUon. Upon knoald~~& h1s two feet together he uoUoed that ll8 hl:u!l no 
aenaa t1on 1n h1a right foot . On boardtng the mother craft he •t~ted that 
when he at.epped on the right foot he he~. no aenea.t1on of preaauro, Upon 
exwn1nat.1on 1n the sick b~ hh r ight f'oot r,;ns marla,~ etmhNW.toUII. 'l'h1a 
was moat pronowu:0d on t h9 d.1gita . Nu B,.'Olling was pra0ent. Hie t~~~q:~Brat\\re 
decreases b'ere au foll.O,JIU oral OOJ', r ectal . 80J', ex1lla17 OOJ'. At 06oo 
houra 'both feet a:ppea:ed tb.o alll>le , and subJectively thia 1nd1v1dual wae 
normal. 

~- At 1610 hours on .tlove.mbor 17th Sr,t. StewB.l't boarded a rubbor 
d~ from e. row boat. lW 'tali dreoBod 1n winter i'lyill(;t clothill/5, w1nier 
I.UI((.Q!rwear, ehet\r l1ng boo to, wool gloTee, and OD un1:!'oJ.'Ill. Bo remained 1n 
t.be ran unUl 0100, hours on No,.omber lSth, at 11hlch tilne he r0queatod 
removal t o t lle mo t he1·ch1p. & \.'al!l ah1ver1n.s. CO!ltplsin~d of col d halide a~~d 
cold feet , a.nd he,d been *'sirl;y well 1;ot through from tM epr a,y. Upon u ­
emin!J.Uon in the aio!t be>~ hiu ext:.·em1 t10ll app88.1'Cld normal with the exception 
ot mil~ orythem~ of h1o feet. His t ompsraturG d~oreaae~ recorded at thie 
iiilllt1 ~o~ero: Ol'ftl 2°I!' , rectal 2.6°»', a.'>1llel'Y l.S~. !lo did not n<.ve on e.n 
a.::poeu.re rmH . 

; . Sgt. Xa1·d 11\'lnt overboard at 1500 hours ou Nov<ll.!l'!:er 17th 111 en 
e.vie:tion o.xpomwc suit , w1Dter shee.rlt.ll[{ fl.ytng cJ.o t lling, Wi!ltor tUlde:r­
,.;oe.r, !!.lld e)~e.a,~·::.lng bootu. He ~>WIJJll ii d·htanc~ of thirty yards !rom the 
e acor t VeQuel to the .r.ubbe:t" r eft. Xt 1#C.t- rtoted thai; ho boarded the ;;;-eft 
1:1Hh ~eat o~:~gc due to the buoya.noy of the expo~ura nu1t. Ho Z'8illn1n«J<l 
1.n the raft unt.:!.l o6oo hllll.t'S tha fol.lowil'lC day, Novtlm'i>er l&tl:L. Thiu 
:llldi v:l.o.uo.J. r;u a t a.1ued & drop 111 body tom110!'a tu.re durl!lg the par 1od ho ltilll 
11l tl:!l!' wate~· ami. the raft 'e.s follO'-"o3; Ol'al 2 . 8o-J • l;'eote.l l .6°F, aXillary 
l . l)O]i•, 

6. At l ;o<) on J.lovember 17th Sgt. n. D. HcLeot1 Jurnped off tho 
Clte r n of tho erl•)ort veeanl, falling a distance of 16 fli'ilt before etr1.1ting 
tho v~tor. Tho we.ier t.ight neok closurG av1a.Uon cu.:poB\U'e ~uit did not 
rupture . air t;,~.ll e:xpelle d freelr throue.h tho val vo . S«t . McLeod l!ll~e.al a 
.d i stunoe of 4o 3rards io a tu'boor r &ft. He ota ttld t hnt he could ewilA 1dth 
e.;;Do tmd t&t l1a coulo. board the rubbor raft w:l th e:.aa due to the bu.oynooy 
of thtl comb1.llllcl. clothi nt;. Sg~ . Me:Lood wat> dl·eseed ~.n an e.viatioll oXpoouro 
liluit, l.c.toot tYl)\!J .lll!itt·rican electrically heated au1t, 11111ter unaezowenr, an(l 
eloctrioa.lly lloat ed t;ypo booto . .He r Bu1ned 1n th0 raf't until 0600 boUl·e 
on the ruorni.n& of the 16th of tlovea1bo~: , at which t 1J1o b& 11b.owod a t ompernt • 
uro drop of 2.11'7. He d1G\ not complain o:f coldne oa ! n biG hand I and fee' , 
and ~tc.e CC:Illplotelr dey. · 

7. At l t>.}O houre on NoYember l"/th Sat. l1 . A. klllb wtnt ovarboerd 
dressed 1:l:l an t..:t'iat1on exposure tu1t, t ype .E O.!Uladil.n fly1ng suit, winter 
underwoar, wool 4:J.oves , and ehenrl1ng bootu . Jle IW{llll ;a d1Atanoe of t h1r t1 
yaruo trom the e1cort Teasel to the r aft vh1eh h0 boardsd with ee.ao . 
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loaab ruaiud 111 the rafi until o6oo hour• on the mornillg of JioYeliiNl' 18'11. 
a\ which U11111 be nporte4 to \he illtil'IIIIU')' in the ••oor\ ftltel. Be •howe4 
a deena•• in 'bod¥ t11111perature of ).dOJ oral deoreue, rectal 1.~, all4 
aXillarY 2.20J'. 

s. At 1!;>30 hours on .tioTem'ber 17th ~gt. 0 . W. Allder1on went OTel''boaM 
dreu•d ill an aT1aUo11 u:poiUI'e wU t;ype I Canadla.n fi)'ill& lUSt, willter 
Ullde%"We&r, and wool ~oftl. Be 1118111 a diet~o• of thlrtT-flft TU'd• to tbe 
d1118b¥ and boarde4 U vlth ease. Be remained 111 the raft until o60o heur1 
tbe following m01'n1~, No'hmber l8th0 at which Ulll hh bod;y temp.ranre 
ahowd the folloviDg d.Ooroa.lell oral ).SO!', rectal ?.OJ' • u1llar7 1.'-0J'. 

' 
9. At l !>JO hour• Oil llove111ber 17th s~. I, J'ohneton went oTerboal'4 

druaecl in fiJ1 aviaUoD expoiiiU'e tu1t, and. thearllnc fl;yillg olo\hlDf;. Be 
owarn a d.leta.noe of thlrt;y )'arcll to the life :raft and nma1ne4 1D thl ute 
l'e.ft until 06o0 hOUl'l'l on .t1on11'Der 16th. :8od3 telllz)llratllfta shoved the 
following d.eoreaaetl oral 3.20J, rectal )<7, and axlllar;y ).40J'. Tht.l \~ 
of expooure eu1t was one pl;y nflon, and teepage through the material 
cauoed oonaidernble d8mpneaa to the e:x~rlor of the fi7illg wit. Be did 
not com.Plaill ,_! oh11ling of the extr•m1t1e•. 

10. Sgt. llelohardt vent onrboard e.t 16o0 hour• on NoT•'ber 17th 
drueed 1n an avlaUon exposure luit, winter underwear, OD unlfora, 
11haarl1ng tl7~ clothilll;, ohearl1J16 boots, and winter underwear. Be :re­
maiaed in the r e.ft until o6oo hour•. Non11ioer 16th, at which \11111 be wa• 
rll:lond to the aick b113. Upon e.ra.&41nation ha showed DO color or ve.IOUlar 
abarrationa of the ext:remiUea. It ne noted that water had aeeped thrO\!Ch 
hie one ply eyloll aviation exposure auit, e.nd that t.ha outlide of hil flT-
ing eui\ \lei damp. The boide of hie flying au1t wa• 41'1· 'l'he followlnc 
temperat~·e deorGaaoa were reoordedl oral 1,807, rectal 2.~07, ex1~1 l.sOr. 

ll. At 1620 houre on. Non111ber l7~h Sgt. Bangay vent overboard dre81e4 
1.n an aviation exposure 1u1t, OD unlfol'll, ehearling fi;ving au1t, w1n~r . 
und~:~rwear, and wol gloveo. llo relllB.inod in the ra.!t unt1l o6oo hour• on 
the morni ng of !lovembel' lS;h. Upon 8%alll1ne.t1on it wa• noted that the 
e:xiorior of hh wintor flying 1uit wae d&lap, and tbet U had been from 
aeepag~ through Ilia one ply aviation erpooure eult, over the ahouldere an4 
back. Hi~ temperature ~ecreaa&a were: oral 3.2°1, reote.l 20J, axill81'7 2.40J. 

12. A membur of the ROA.J' air crew vas !lrena4 iD a United States 
win\er n~arling flying ault v1th regulation parechutB harneea and Canadian 
I! t;:pe parachute diuthl att~J.cho4, after vhioh be Jumped from a he~t of 
about f1ve feet into tho watar to o1111ulate a tighter pl~o ditching. 
After four m1nuto• he ha4 to be reecuod. He waa unable to either open 
tho din&h¥ or remove tho .baruna Md had ginn up tull;r exhe.ua\14. 

1). A member of the RO~ air crew waa drelled 1n Ul11tad State• ehoar­
l1ng flying clothing, e.n l!lXPOSW: SUIT equipped vlthporaohute barneu an4 
illdi vidual parachute type dii!W. He Jumped ovorl)oen 1n the 1111111 .IIIIUuler 
under 81111Ulahd 141tcll1ng11 ooD4iUcne, opena4 the K type dingiiT, an4 boarde4 
1t ln ten minute•. 

It waa the opinion of all men who 1t111•4 Sn the rafh 4ur1nt the 
n1£bt that the aviation exposure 1uit affordl4 them a great dial of prc­
teoUon. Tllof UD1forml;y •tate4 that tha;y would 'be willing to ;Tem.aln 1o 
tb.e raft for a aoh loncer perlod-.. nral ~. 1t req_ueoted. •7 alept 
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...U 1A '-b8 ra.i't, &Ad wue Wl1nl ud oomfortablo. It ehould be no\ed that 
duriD« the period of Uleae teeh the w1D4, for the moat part, -• i11ow111C 
about liS to 2; mllee from the Borth aliA Weat, with anov flurrlll. fM 
wahr and air hllperaturn approxi~~ated 42°.r aliA J6°.r, reapeoth,.l.T. Dar­
inc \he nipt of ~ 17th and 18th, t:ros about 2200 U!.roudl OJOO, theN 
waa a. aoderate enowtaJ.l with a aUt! breese. Howewr, examination of 
eubJeo.u duriJI& thia period revealed that they w•re all aeleep. 

111 the 1ntorpretat10Jl of rectal temperature• the 41UZ'Jial 01Qle 
thoulcl 110t 'be oTerlooU4. It 11 not UllUIUl\l for the rectal hmperaturea 
of normal pereon.e to 'be l'lF. lower in the earl;r morniD« tban ln the eTOn111C• 
Another leu pnere.ll¥ recognized fa.otor 11 the effect of reet on the 
rectal tempera ture. The mere ebe.nge t:r0111 the up.right to the eUUac 
poa1t1on will cnuee the rectal tempernture to fall about 1 degree .r. in 
an hour 1a time. '1'll& effect h even greater wbe& an individual lie• down 
after walking a bout or being mildly e.CtiTe. A ma.xilllal fall of 2 dogreel 
1f. 18 cOllllllonplaeo and takee about two hours to reech a f1nal lenl. 

In ll'tfgard to shivering, 1i should be realized, that lhher1Jic 
is a me&na of greatly inoreaeing the ra te at which the organiam ie pro­
ducin.g hsa t. The violent muaoular contract1ont will lncree.ae tbt .beat 
proa.uot1on t hree or four fold over that of the reaUJ~€ eta te. Aocor4-
1ngly, vhen tha o~aniaa &hivere, one hue clear evidence that an attempt 
io be ing made to oompenae.te for re~ed loea of heat. Thh 1ncreaee4 
hea t production may be eufflciont to preTent cool1J18 of the boq or 1f 
the anv1rolll!ente.l condi tiODAl aro severe, a progreao1Te fall of internal 
temperature will take place 1~ spite of tho moat violent shivering, 
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l. 

2. 

J. 

4. 

5· 

6. 

s. 

10. 

BSLA~D TEST DATA -
llota.Uon level in Vel.' tical poet t1on is at n.lpple lins when the 
exposure oui t ts worn ove1· v1nter flying cl othill6· 

FlotaUon i6 caoily u1aiutai ned in ver ticn:l. position ~f dedred. 

Survj.vor can 11 fl.oa~" !n hor1sontol poait1on in the aame marmer a ll 
i:t' clrease!i t.n ordillP_ry nwiro:nt.ng o.ttire . 

Flotation prov1dad by tho air tre.p:ped bl winter f:l.y1ng clothing, 
kopt dry by en e};poew:e suit, pGrmi tted all 1nd1 Vidual.;; to boer4 
l1:t'o raf~e with ea.a0. 

Flotation o! t lta combined w1ntGl' !lying suit and o;;:posw.'e nutt 
permUted. indi>iduru.e to flo!>.t for a m1:a.ii:\UL< pG1'1cd ot thr!le 
hours, In no caoe did flotatioll fdl end 1. t ap:peare(1 that t !l.e 
individual could have floated for ~JlY addit i onal houri. 

It 111 much eaoier to uliim Gapeoial.\y i!l h i gh oeae if tho d:."Y 
w1nter flying suit 1a covered ~1th an oxposur~ suit . 

'l1ho U. S . Sin6le ?Jx Uylon- lleoprlilns ou:lt, and tho Cfi.neclia.n 'l1&l1tlll 
Coet@d Av.it , are not sufficiently wetGrproof, eo prevent noepage 
during long continued 0xpoeure 1» e. lite re:f't. 

viGtUng ot the sheP.rlir.g· clan foot in 42CJP '"'a.ter fo1' e period of 
one hom~ caueee a tetl\:tJOl'e.ry, out complete ,_ouo of eupel•fic1al and 
deep senna. 'l'he ezt:t<Jmi ty ~;ae 'brlght red, but not r1wollen, all(l 
?:h~ :hld.iv:Lnual f1rut complained of needl e oense.tioa p..nd J.oso of 
ability to te~l wr~n he ~all~d on th3 e~roscd foot. Af~or an e~­
poauro of ll~ llo\U'G at !'..ll a1~· temperature of 3l{.OF, and llo.ter tempera­
ture cf ltoOJl'. in<lilridueJ.s eXpo God ln a rr...f't whil6 clothed in 1uintor 
flyit1g o).oCcin;;; and an ox_powu.ro :;u::l.t din not compla~.o of any cliu- • 
comfo:rt. Further ind:l vidt~ale ,,mmeraed in water for an hour or moi'o 
._..hil'i/ clothed 11:\ e:.:;!)osur{l S'll:l.t:i! dld not ccalplaic. oi any cl.iocomfor'. 

It ifl ot>aentiaJ. "jo ha>:<: a reasonably, bv.t not ebaolutely, 'Xatc~· 
tight oock olosu.'l'G in u.u ru:pOGUl'<> 10u1.t 1:!' 1Jnnjersed ill.<l1v1duele are ; o 
be p•·otllctod. for any oonc~.do:o:nbh length. o:f Umo :troll!- lolls ot body 
heut, osptJUio?.lly !'ro!ll the fest nnd hancie. 

~ho cot::~ili.tte.t1.on of an sxpoGw:o ou.J:~ ovor .llmor1can uhoa:rl!.!lg, 
olectr!cal.J.y hcatfltt. o1· Canadlo.n t :rpi!> iJ fl;rin~ l'lUi ta , pl'O'licieo 
p:o:o~ootioZI. frolll r).il.labl!iag lose of 'bocly hee.t for mora than twonty 
~·our hottu wi·th e. vatcx- tomporntur~ o'f ljol':J.' , and en air tempordure 
oi.' 29°, tox· ~nd1v1.du:,J.r.l in 1-ubbor life rd?t.o. 

U . ~lot ind1v2.d~.'\.!! wHilout un o:ocvoauro euit !ow1d gffli!t difficulty in 
boa.rcij.ug x-ubl>or x-.af.tlu due t o col~. r~>:uoourlj and inorec.eocl ~Ieight of 
wuto1: soaked. On~~&d~.e.n· l:!into1' fJ.l(l~ cJ.c.tlliug. F/0 Sima!l IIIClll~ 
OVtirb~a\'rl cU-eooed in e. Ct.naci.l .m 7.yps ~ fly:t.n,y, Du1 'b, 11\>'MI '!o't' O!IO 
~i~>\l:e, Sl'!C! tllon ~\ttlll41>~eli \>.lb1UC:et1Bs:t'ul.i.J to boaJ.'d ,?. rl\bbot• r o.ft . 
~ ·t t.onil :U(lCCUtJO..>'Y t () pul:l. thj,s l!'.P.ll into the U. S . !!-l ra~·t ( 1i11.'Ghw.t 
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lad.d.Elr). After Bi ttillg in a life l'a ft f or 110 minuteo violont shiver­
in{~ set in, Simes Wb B tben removed to tho aiok 0a1 a t tba roquost 
of tho Msdical' Off1cor, 

12. i'.llo lined ~1atarp:-oof expo8\l.!:'e suit provided :i.n the atandard Lindholllle 
DinW equipment wao difficult for e. man dre617od 1n wint er tlylll£ 
clothing to £,<et 111to. It would a.p-parantly ba nocei!Bary to discard a 
po1•Uon of the wintor flying clothing to ·prpporly e;et i nto t he oq,uip• 
men~ and fasten 1~ . 

13· i'lll'ae i ndividuals 1n din~ with '~et winter fllinr/ clothin~ coverQtl 
with an mcpoeure suit di d not su:ffor seriouG diecomfort f or a -ooriod 
of one hour. f.he;y oomplainod of ool.d hands in about thirty mi m1toe, 
of cold feet in forty mi nutes , and l n 1'1fty minutes ~es wera ah1vlllr1~ 
severely, No f el3l!ng of hP..nd perspiration dhoomt ort ~.a l'Oported by 
toot ~nonnel. 

l4. Indirtdualtl uitll 1·1et vint"r flying clothing on can eurvtve longar vUh 
tho added prot ection of an axposur" llu1t tha.7.1 vi thout. 

l;,. Ru'bbe1· covered winter flyi ng booto i ncr ease the time required to don 
t !lO uooprGne lined suit boot t: 11' tho latter aro closely tailored . 

J.o. The lo~:~est donni;,g time 1c obtained with a. looee f'ittinr, eApoOu,'\'G 
auit un,oier nll c1rCUill9tanooa. Ho\'o~vor, a large t~uit S.s unaul te.bls 
for:" 11ea.r!ng ~1llile flying. 

17. !t ! B dUficult to don closely f1.ttGd exposure suits o11or wet winter 
f lylug clot hin&. 

l !L !t i u di fficult to .-~iim in :iloe.vy flying cl othing w,l.th011~; an oxpoe\\re 
sul.t. 

).9. The tX',.~~s invoJ.Vil".(l as th~r d1d a nu.mbo:r. of' man ewif.unlng to. and board­
ill£;; , rubbe~· rafto brou&llt 1m t fox·oibly 'the neod f or a t t rmt:lon to 
aac!l>aaor·ioc 1·rhioh l~ll). " id exl.\aust ad flyere to get a'i:lon:-~ci. A I'IU:.':rt.lp 
t.;'y& lo.li:clo~· together wi t h a lmottud line aoxoes the rc.:f:·b aa 1n U lCI 
Canad~.e.n J.l type dl.nt;hy wot>.ld be a£ ~·eat e.lltliutnncll . 

20. A ewel l hand t:rJ?e flul oku &i i!,llSJ. vll.i.oh has ba12>n doveloped for oonsidor­
a tiou a.11 to 1 tn suitability for \teo in rubber r r.:t'ta. lfall !I till v1B1ble 
e.t a· (\:\r.t!ilnoe of S mUua. e.l 1;1 t\td(' 2500 :f.'t, , w1 th a V.!li'biU t y of 7 
mil.ue, c:ciline ovElr can t 5000 i't • 

-11-



Deee111ber 6, 1943 

~~1• aect1on of the report rofers t o observations on a loosely t a !lOf!4 clrawtring neok clooure t~ of quick donning exposure suit. It waa oonel d• ered by the oomru1Uee th.o.t oar,lt.in een1oea heve n serious and an immediate nued for aucb oqulpDent. 

(a) iebr1o and Oo&ttn&• 

In tAo two waeka which preceded tho t eata at Halifax, 1t was poeaible 
t o prouuce t he fol lowing pr ot ot 1PO• of exppeure ault11 

SuU i~o . 1: l-l>:.do of xcylon wi th natural rubber coating on one lido only, 
by Doglnlon Bubbor Company. 

Suit .No. 2: Hade of rubber-coated cotton for tho up9er part and of w•:rl-
coated ~lon from the wr~et down. 

Suit tlo. 31 M..de ~f bUtyl-coated eylon. 
SuU llo. 4: loludo of lnltyl-conted eylon. 
Suit •~o. 5: Made of Yl~llto-coated (VYNW) nylon. 

All five Canadian auite were llim1lar 1n general des1BJ1. Their 
oasont1bl feat ure cono1atod 1n overall d1meno1ona euch ~a to accomodate 
all the required clothing. Dra.~trlng neck closures tfere ueed in all CP..SOI . 
l:loota aDd mUte were a ttachud to the au.it and some form of lo~ tightener 
wo.a uoed. A hood w1th a blb c.xtond1ng famdee under t he cbin vae also pro­
vided. ~~~ loga of the suite had t he same circumference as the eole 1n 
order to foo111tete donning. Tho following foatureo, howoTOr, r equire 
further doacriptioDI 

• 
Anlcl• an(} . .Log ~~@tononz Su1to 1 , 2 aDd 3 had elastic banda channeled 
above and around the ankla . tlo. 4 vas fitted with knee high zipper• or1g­
l~~ting at the front enklo position, the tapeo being sewed upwards and 1n 
diverging diroot1ona , eo that pulltug up of the slider gathered 1n soma of 
the extra f ulneee of ~he leg. liui t lie. 5 had e. dmws tring nrrangoment which 
tightens tl:w fold around the instep, behi nd the heel , end around the knee. 
'l'he foot ana ankle p;l.rt of the drawetring wae exposed. 

Mi~to: t·1U tla o! material aim1llll.' to that of tho au1te were u~ad. tho 
mitts wer~ all of the chopper t ypo with the ~ce~tion of those used on 
Suit i:lo. 5. llo wr1ot t1ghtener o ~:~era used. 

Dra.wstr1zv;;o: ~he drcwetr1nga voro so arx·anged as to mnke nanrly a t urn and 
a nat! around tho nook closure. In su1to Nos. l , 2, 3, and 4, t he t wo enda 

I ' of tho otr1na omor god fro~ tho c!Ulnnol sepnrately, through eyalete pl~cod 
on e1~er ai de of t he front medirul l1no of the nuit and approximately 2~ 
feet apart. In ~o . 5 suit , t wo ntr1nga anchored ut tho shoulder poi nts 
croeeed e.t tho back of t he OllllllJtol and came out together in front. The 
rubber (Ho. 1) and butyl (No. 3) suite had n nylon cord with n 11lk7 flnish and the plastic ouit had ~ waxed saehcord. UncoKtod fabric waa u sed for 
t he ohannob of ~ho rubber aui tll only. llravotr int; utoppera were of the 
notch t ype , t he atrin~ being locked by f orcing 1t caaually into r. wedce­
ehaped notoh outt1n& uoross tho or1fioo of the plug through vhich the 
1 tring 1B or aw. 

-12-
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M!\hocl!l 

A. 6!19!1Dg pool t~ata • Prellm1nar~ teata vore conducted et the local 
T.H.C.A. pool to detect Lbe proaanoe of poes1bla laeke and to eYalun\o tho 
funo\ional oharao\eria\loe of tho euJ\a unuor 1deal oond1tiona. SUbJco\a 
wro \he \ eat euih over tull flying clothina, 1noluding Mae \fea te . The;y 
were firat wtruoted to awim tor fln mlDUtoa wlth their hoada abon water 
in order to t eet for leakago other \he~ at tho nook oloaure. Then tha;y d1Te4 
ln hwW. fire\ to eoe in what poe1t1on they CIUllO beck t o the eurface, I'.Dd 
~;y finally lay atill on their backa for ono minute ~• a t uet of a¢e~uate 
neck ololtu'!. The subJeotl wel"tt wei ghed in thoir flying clothl.n& before 
lillll. a!hr the tuet to r.1ooeuro the omour.t of wtor vM,ch hc,d aoelald in, aD4 
all¥ va\ er found i n tho oxpoaure aui t wes allo e.4ded in. 

B, Donning teote - For an inveatication of tho ~aeo .with which the aulta 
could bo donned, tho cubJoota vera fiTa t ehown ho~ to put tha euit on an4 
oft, ei't&r \fhioh donning tfl8t9 woro cerricd out, without further dlroct1o.n 
or o.OGillt;,.nco> being g1Ton. J>onni~ wae first ca.rried out on t he deck of 
tha mctho>rah1p and ovor dry clothing, aocondl;r, over dry olothln& but ln 
aucra ft dingb.loo, ruld tbil'dly, oTer wot clothing 1n the dingbleo , Tile aub­
Jocta war! i natruotod not to hurry but to proceed a a methodically aa possi ble. 

C. Tua~a of floating, avtmmtns. and boardinG d1ut;b1ea 1n ooa - SubJects 
vvar1Jlg tho exposure eu1ta with and v1tbou\ Mae Woato ateyed in tha 11ater for 
variable len«tb.GJ of t1mo. ~oy w r e t hen i nstructed to climb in and aut of 
~ingbio o ond to perform varioue taako. E&oe of' movement end aubjootiv. 
r eacti on to enviro~ent wore r ecorded, Tosto were cnrrl ed out in the Bed~ 
ford Baain ~ in the .opon eoa. 

D. DUch1l!g drill - Operotioool "personnol i'X'om tho R.C.A.F. ota tion at 
.Dartmout h lio"Ore ehc;m tho sui ta and t.-ere asked to try them on and to COllllll8nt 
on thea. Ditching dr1lla uere then ca.rrit~d out in a Ventura and in a Ca.n•o. 
Tillie to ccmplets th.o drill and other pert inent data vore recorded, 

Reoulta: 

A, !l!!!miAt! pool tt~B til: 

too hand, 
(l) Loeke.eya AHor ; miDUtea of Bl·timm1ng without 1mmortion ot 
tho eubJecto roportod cs followos 
Suit l>o. 1: llo loaknco detected. 
Suit llo. 2 1 Sl1cht le~ 1n right hc.nd a11d right foot . 
Su.it no , 31 SlicM leak.ago 1n rit;h\ hand. 
Suit No. 41 ~ lcnkaao in hando a.nd foot. 
SU!t !io. 5: Approo1ablo lee.kn£e in both feot. 

1t 1o ree.lhotl 'that those loakecoo were probably due to he.si;y ·1 I081111nc nnd that they oo.n bo avoided in production • 

.A.f \ er tho uubJecta had dived in hea4 firet ancl had lain at111 on 
t hou back• in tho w:.ter for one minute , they ell reported nl1£bt leaks e.\ 
tho uook. The t otal wight• of water takan ln dur1nr, nll thoao toota were 
al f ollowe: 

Suit so. 11 
BuU No. 2a 

~ lb. 
2~ to Jir lbe. 

• 
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'i~IJ. I. .. :!· 1 "· • 
.. , 3 . .. ta .. 

:Altt J,o. ·h t' .A.~··. 
SWot ' Me . .. 2; ,o ,S I .. 

. (2) }f!J..! · '.!!!!I .'\l 'L aHl>Joct: c~ •• \ 
po:r!t-1 on eSt~~ ell v1 in ll'la.d fl;•l' t. 'I o t. 1i'" 
o~ ! 1• \ \U'nill(~ ovor ' the BH::;'t.ll9 uo&i L 1<ln I ' 
t ne 1. tlw ouautUy u! ,d .. t ('t.;,.AJd 1i, thr 1~:.1 ; !_ 

• » eLic• ""~ .fl\ce in Uw .>ror.1• 
• . y 1>11 I· ~ ~ po:or 1~nced by any·· 
~t:"E~- demonat11, tod. 

_!!2L.!!!.!rly enough t u bel!\ 
U'!!cult;y wen at. fl.rs~ 

bulCJ~' lh& sur·f~co , but 
vith U>~1r hewrs ·-oil 

e. mnn in·;e;-ted 'Ji th hla ho.t~! o-Jl<>.., ~hu 9ur ,..t'-·.c. 
'ti50rTomllld by a11 ubJach ! n ro'!cill{: tlleL· 1 ~t 
ta1a Ud not 1n any ~ay bL"\C!I'Ir t Ltill f l'CIII svu.1n 
clew of the vator. 

(3) !!:.!!:!E.- '-n con::~eut1u11 •! t;h tJ1e \UU of ·d ""B to r ehau th" 
c:.i r :·rom tho 1na1do o! l.he ou i b, vorY. t o:1u n': t:•.vul l·lct ic .. l )te~earch !:lati 
huo 1ncluuod c. pra ·· l eal test; t o detOlmlni! 1i1 • ~rfic!fy o1' euch ve ... vea. 
A li.I'l;E> man wox·o an :po11u.-.o e·J.it ovar h 6avy c t11l!i1 - 1h1s &I:J.l0&11l'l: Q'U.i t. 
con tt.ined oUtS TUlvu "·• tho b<tclf of t he M clc. nttil'~"i he ~ove h.;.Hl-firo C 
i.nt o ~. p.;>ol ot: ~a. til\ ' , R.;tu:nl.n,~ a dopt tt eo tl111. ~ t" V.l.t.fl ctmplately sulJmargo<t, 
tli~ fea t ware clofini.toly bol o·w t he l'lat~.r aur.rr. r.o to bf:£: .'.11 11Uh. lie a:r..d.e 
no a 1'1'or~ to ril\;ht hi.Joeel.! b nt n cvert}u.l aae -wt.e 11t o <:ent1 ort t:ble po&i tioo on 
hill CLCI£ tun 8t'JConc.n r.ftttr e htt!rln!; thu 10.~"!' 't.n1l1: ho wc.s euilu\er~d, a 
at:rur.Jh of lar~ n1r bubble:» x•ose throu(:h t.L.~J 1 ~c. te r 1n0 <:!. tint: tb:;!.t ~ he hydJ·o~ 
e t ettc: p:csaure of 4ho wu~r ...... e dl.'1V~f16 t b.l t.ir t r &ppod in the e:.q,ouuro ea1 t 
out U.ro'l~oh tho v .. lvo. 'i'ho c.x:poriJ:umt ~ms ~'erGb ltHi tr. ~h or.ly one Cl.£n88, 
' iw n~vq ~Ia!! flllod DO that t n e tJ.r C<.uld nol. ,JGC~po thlot~ J.t . rn Udt 
cat::~ 1 t ~oo!i: ab<Jut ~hirty ooco1Uls for i b.l :~an 1.o lie l'Ql! a Cod on t hu eurtaee 
of t!.c "-;;,~or beceuoCJ tho ,t ranl'<l<i c ir t cncl!ld ~c.- kc&)l 1:!,!1 feet up :md be bed 
to o tru;.,._,le, in order to C.:l t 6I'..cl !':sop ! i l l:.ut.<. .n~ova l;h u ·;t.t or. Th<' trap1JUd 
ai r ~l(ul.d ooc"'pe ollJ)ltly :..rould \ he nt·cl: cloouro ~~~~~ l nulvidual, an 
Olo.'!>ll•·j onced uwilnmur, felt thl. t 1 t >~as I< ,7eat ~.d't tmtutoo 1·9 bavG an upentne 
vclvc fr1r. thfl ecc~i}" u! .-.i.r. 'rl'la 11dvo i.n 'tuec~ J 1111 1u t.l.v typ e emf').<J,yed ~n 
t luo J. · 10 o.:cyga11 1:13oelc, 

B. 1Jormi ll£j tvat • .!!,l 

(l) 9ve1• d.ry cl , th!:tg, on t htt n&cl: of ~·!l!J:• The su'!>jectn 
triec. t.L•! w:poeure suita o·, vr.!:o· }oe!on eao tt· nt~ I.'Ll c. b.:(!Un ~cc·.use of 
t l.dO lttCJ.~ of ]JToCU :e. oop.':anh in thi" n no C'Lbuc ~.tton•. t.t ata "'"a la~il on 
cornet dcnn!ng ra· 'l~:!: • .t-.L.. ::n l!;.cnd, .1:-:Jn:. ~:~ . w~o n olrnv ~ ver fUll R. C, ,t,. .F. 
!l:tl.J<t: c1c,t.a1n((, 1no;lud1ng fiyin: uuit t ype }; Hy1nr t:l <.V< o typo E, 
fly1ll(; boot a, t.yoo .l, &n:t no !l • • u ~·oat . 

llonnl.nt: 01 dllc lo:, o-.•er •ir:t c l o t ti ne 11(.~ ,.,,. OJ;Hr.heci by e.:.l f1va 
eub,lr diJ \.H!Jo~.<t any uaa~e '"ncc >r. nb'ot.t t •·•o ~ i m t oe t.h~ !>cut tlou 'being 
fo!'ty :lt>C<;llJ.lO , 

( 2) Ovor ti"Y l"l~.!..l!.!.~.G:L ! ::t n :.rcn:,!!_ dilJY.Iitt•!.' 'I'he •wmil 3\,t joc:to 
11or u r.t~x~ roqu.irc11l. ~o repoa t t ho <lon.nlng (,~>¥d tl cvu1· ~u.l.l fl y1ng ol<>'thine;) 
in ain:;r;.H d.ln~nio~ on thJ ' " ·tor , Fotu· of tl.o 'un l'lll'u fllM ed t oe11ther 1n 
a '~rill li d:1.ne,bJ· (c 1.roul.nr) , 1.M thu firth lllJlll \In& pro•t~cluL with to dl~. 
T.b:rae BIUJuo to oompl tJ tod do.IIJ'th(; ~·! t h11l 1 ;, .air.u t tt & , l fourth subject took 
.t to ; ml nut oo, nn•J lhn 1 • .,t m:.n •oolt r bou~ " H rutt'n H\flr& v.11 n u mu~u.~t!. 
~nltt11C<! 1 ut.hCIIIt)l in I C~ \. Oflll i'I ~\ u:"IR l .. ' .'Ill VO\' l ll Ill' I bt .. t o h.olp 
•acll c..t.A.:r 

• 
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(;) Over "'"t' t:lo tb.1!16, in a1ro1•a:fe d1ngll1-oa: 'l'.hree of tho name 
au~JvCt\J JumlJe li. intG thu ..,u.ta1· , and were helped into dinsM.eo. Donnlnt: tho 
expouuru nuite ovor · ~ t fl)'ing elotbint: in the c• tn{;hiea p1•oved :fe.r r.ooro 
dlf!icuLI. 'l'ho eubJ•I• t llue.ri nt:: ouH llo. 1.! (wh1,:)n ll&<l a mic~. coating on tho ' 
1nuiao for adllod olh ••:rineee) donned hh ouU. , 3 minutn . He then 
helplld ~he oullJect l' u.cA·1np, suit No. 2 . enu thle .:tct~ donned in ~ m1nuteu. 
'lllf tn..t.rd. BUbJect liounan eui t lio. 5 in 6 mi.c.ut etl t1118.G B1.eted. after bei ng 
tolu tru.~ thO oottom of h i s 1.;rpe E Jacket l1e>cl c\l:l'le d at the b? ck e.ru1 W&ll 

illterf•u· •»~ 1:11 th pulliu& up of tbe expo&Ul'e suit . 

.Results of ;Ul tJleze teate e.ppenr to be. Yel'Y ee.Usf~.ctory ln vtev 
of tho l e.ok of practice of tho suojech FJ\d of tl1o fa ct that no method of 
fol<iin~ t he llui ta f or er.ny donning ~d ,ye t lloen ~Ovillod. 

C. 'l'eata or !loe.t-11•>;, ll'ilimmine, e.nd boarding :l!~gl!iu in t he 11oat 

(1) In Bedford Bas~ llal1t ax: Durb~ the t.ca.ts in Bedford 
Bus in, t he sea 'o'!lB ceJJo , water tempe1·ature wa s lit> OF, Md e 1r t0rnperatu:~e 
)ISOF. 

A t .. at. I{ :!B :first can· led out liith the drt>w!ltrlnv, r~eck eu1 t ve r n 
over fl;rlng clothing, but •~Hho1: t boots or Hafl lle11t. Th1 o ou1 t ie pro•· 
vided ~o~Hh e.n b.l r egc~;,a vf'..lva at the b,. ck. The sub.)ecL was still noat1ng 
Bltt1Sf{)ct or1ly at t he eru1 of thirty minutes , "'hen the «r.peri ment was concluded, 
in spae of lealce 1n both feet <.ttd in the r i ,:,ht liMd. By that tlme . t~e 

oxt.rellli Ueo ~;~ere colti but not unbeare.bb so , 1!.lld the subject felt .he could 
uuve s c;.ye(l in iunef inltel :t he.d lt not been for tho leaks. iieclt cloeu'fe 
was found to bt: Shtisf>-cto~;y . .u fint the subject could. got hie feet dow 
ouly by v i olent Kick1n~ and he l:le.rl ~o kee9 ntrug <,anc; t o hold hiraaol! l n a 

· vertict.J. position. The d1f fl.culty in lil~1nt4inin& thla p~n1 t1on ~reduaU:y 
decro;eacHl L\D >la t er .l.t;a.ke.d i n to t he fee;, 

'l'vo subJects weari r.~~:: tho auite Noll. 1 ana ) ove.r full fly1nt 
clothint; st~yed i n ~he wut ~r continually for en l .our A.nd o. h<.lf after which 
t ne,y oow.-ded -.. type a d lJ\gey for e. ehort reat ·poriod . Th:oy then went ln 
a».d ou t of t l1e wate;· u.nd oori'orm~<l various oper<'C'I.i ona ouc-h ac r1ghUne an 
upset t ,rpo J:i uin{;lly, infiat1n~ e type 1>: dint;l!Y , cl1rnb1ng in and out of tbem, 
cs.;cb.l.Jl& l:ll>Pleo und oaL!ng them whi~e ·ln t l'.o 111.1.ter • nmoking cieare t t n dur­
in~ :,. rc.at psricli !..• ~> din&lzy , etc. Dot a 1b of tho so ope•ll'<l. tiona were re-
corc.ted 11'1 t h a wovie Cr;uera Tho tvo subjects ~1e1'e brour,ht. back to t~ 
ehip t.ftar 2-3/4 hours ~>nd reportt~ C. they lfero fe(•lint; f1t•o. The following 
observ,_t1.ons were made on t ho tlOoVe t wo nubjecto wearing euitg llo. l enc1 
blo . ) r 

(a) · Althour;U ona 1\u'bject d.1d not wnr n IVl.e Wnt , ho epparently 
floe.tod and llli?.Muvol·ed. j uat aB t1el.l no thtl o t hor aubjec t • 

(b) .llot·h ::\!l>joc t o flot<ted T<~Jry high in the wr..ter, either lyin41: 
on tru<l r b~.ock or i.n e. vor t 1otJ. pon1Uon . 

(c) T11ay e.ppa.rently had no t r ouble 1n puahing tllo1r fee t dow 
W1len Be r eo;uoatod tJnd 1n keo piut; \.hh yol1 U on e.lthour)l 1\ 
re r,u tl"l1cl def inito uctlvity to do uo . 

(d) Wz1e u floa H :ug on their b~<ck in e OClllp l.e t ol :r rolued ooud l U on • 
tue ae~c WE..R 10.., in the ~1e.ter with t ho :face aoove \ ho aurtr.ce. 
TJiie~ woul d olO ~ bt. ut~thfr.c tor;v :fo:· an "nconoalout Dtln tlo11t1ng 
1n r JIJt;i• :~a~ er. lc aleo f'1vora l oalcaee ~t tllo nook . 



• 

(,o) 

( 1') 

<a> 

(h) 

(2) 

lfu.-> L ~ .. oa .ill,~ :m the 'oucl: t.)l) n~c-. O!oouro oo.n l1e ln).d. abe~Ye 
·.-e.te:r onJ.;y b; a eu.t11lned ef.for t 11mJ.uh '!loon beomnen tiro­
t:ou , 
\t'hcm ! 1~ a , or Ucel. po151 tl.on, 'tlw neck }~ 08111"4\ h .. 'ell nboYe 
ve.hr :md U l;t.le le.J-.~ge 1e GXJ:nl".'~·no.,d a t; t he neck, 
Afte~ 10 m1uu1.eo i •L !;he wah~·, ·~~l\ rn3n ~~·o Tel'Y varm IUld 
all* • ...n ilweating . OM of thu m;; . ., repo::ted l eakll in tho feot 
Sll.d 1:! ono ~ioTO, e.nd h.e fell: cold e.f~ur l fl- how·a tmmenion. 
~he othvr wubJoal ~RO repor~ed G3ttiu~ col d at about the 
1111,111e U111a, 4u• to neolc loakago aud \o a tear in one gloTe, 
Ueither ~re very oold, altho~ they shiv~red occ~aionally 
QAd both &~ted they yer~ teoling f 1nu e.a ooon aa the7 boarded 
tho din£Af • om• 15 minute~ l~tor • 
.Boerd1ng ei\iler 'type II or type lL ll.ingll:r 1>1\Jl quito eaa~ and 
r elaUvel,r little vo.ter vas 1ihipped i n tho process , The m.IW 

floe.~~~ •o h t gh in the vater tbt~~ ~be ladrler waa not uead. 

1£1 OM D eae., about 7 mile& f 1,•om :;!·.ore ; al1r.At ewell l>n&yelieJat 
croao chop, 11ater tempera ture 40°F, uil• temper ature 35 ·• 

~ute were Ol:l'ried ~nt bJf two o! t he author<~ (lll .P . & J.A . X.) a• 
woll ~~ ~ one other eubJect . Th,a . obJect was 11o verity the nbA&rvat1ona of 
previ <>us •u.bJecta, and to t .,e\ the exposure o·..tito in rou(lh water. A8 ~b.e 
eea waG too call;i tor a. thol 'Ough to•t, a l arge high apeed craeh boat wa.a 
uaed ~o make vavu. Obaorvc.t1ona made wera 1:n agreement 11U h thoae of 
prev1oua aubJocU and \ he f ollowing points we:re 'brought out mon clearly¥ 

l. 

2. 

4. 

;. 

6. 

Altho~ a r equires a good d11al of (>fi'•lrt to pueh \ he t ee' 
d.o'lilll, tho atrab h n()t o:~tceniT>J l onco thin is doll.e the 
•·orU cal poe1 t ion can ba 111ainta.inad. >~1 tD.out undue e ffort . 
A» long aa ono r emaino 1n t ho Tertical poai~ion, t he neok 
cloeu:r) i ll \.1ll aboYe water • lliU1 11 ttb leakage occura e'l'en 
1n roUG)I. we.tel'. !l'h., hood lllld bib J. n of diotinct value in 
tllh a~~pect. 
i'lw • onl,y time when ;mtar leak• 1n app:reciabl y tlu·o~ the neck 
18 when the w•Ja.TOr 1B lying fle.t on h1a bacl,. 'l'hie ia not 
l1kel;r to occur 1f tho aul. t iB only used. to B1t11m a short 
riietanca in t lul cliJ18hl. 
Onco . a. board t.'le dingl:i;r • tho wearer can l oosen up \ he dra.v­
l)trhw s e.~ r ua.cll tho -ooolcot6 o! h te fl ying euH e l ther b:r 
roc.chtng in tllro~ \h~ neck opening of the u ponure au1t 
or b;y wi thdra'lilll; one or both. e.rmo t row the lleoTel! of t h• 
oxpoeural euU • 
In apHo of \ llo ro.t h..,'l' largo~ emoun t o! water which wnG 1ll1pped , 
1eo1at1ona of c old wo 'l'e redrioted t o tho ~t.xtre~lltiea (one 
hour (•xpoaurt>) . Upon llJI.dreaaing, i t wa s fo'Ullrt that damp 
arau on 'Clia und.&n 1ea:r wen moetly confined to t he aeat 
rogion and t o ths l oe a below tho knoo• • 
Man~ dextor1ty of subJecta ~oaring t h e wnterti~t mitt• 
o't'8r f lying glov~• ~o.e good unough to ellow t hem t o undo 
knot• 111 w t .ropes, adjuet and ~>'Ol"lt tho d1nBh;r pwnp, etc , 
Sl1ppor1no•• of the drawatrinb within tho ohannet wea toun4 
to bo an important ! nc \ or , both for oloa1ng arw opon~ng· \he 
neck . A nylon cor d •lipping over uncoa ted nylon cnve oxcellon t 
re1ul t 1, waxed ua1boord oTor plaetic coated Dflou wa• poor, 



• • •• 

I 

ll•'it-.lo~· u.ti ::1 uyl.on o"l'd o1'er bu·•y .. c:H•tod n:!l.o·~ vo~·y luUll· 
t ncto:.-;r 

.IU:poauro tl\utll !')R l to 5 wero ehown •.o and t t lod by t .he crevs 
of .,_ Y Jn'=a and a CWIIIO a lrcrp-ft. The crev o f ·;ho VenL.l!'n. t !lon clllllbod 
i nto ~~~1r e ircraf t ~ooh C~11~DG e n exposure f Uit. A!t . r ol~u1ns the het :h, 
lne ~m v;,.o g1Yur. .,od '1'1<1 dUell ing drill o~ru·~ud Tbrle mt nutee later. 
all 'tu mGn ll'oro out of ' he eire~; aft vi t.h the ro•tul rod p31cea of equip:.~ on I 
and th~ cu:pocur n 0\~1.,o property donned. 

I 

Tbe teot vM rep'" l:ed wUb the crev .,f tba Can to . 'rhey took a 
l!.ttloo l.ongor lio go throuC-l. lihe d1 tc:h in1~ drill b'•li !Ill c~me o\lt with tha 
e.:~:po~u.rn eul.t ell., ) mar; llll<•ef:Bd hh suit 1.., 111 log b)lov ·ehe knn but 
did no ~ l::nolf ll.o"' S •Pi'•n·ed. Mae ll'eata 1o-e1'e 'Worn o'l l:hell)e t eete , 'l'lLe ' 
mtJn wo r (l otMrw1ae >.uly clothed. ( 'r;ypo B nyu.,, r.uHt, T;n:e E fly1nr, glu'nlo, 
!lying llooto ~d holr·lOh. ) 

Th*ee ~en wore faYorabl¥ imp ressed W~t) t he OXposuro euitl, and 
t hou&ht tA4t tho benoti\ d11r1ved !roll an expo11urn tn:.it w;~.a vell worth ~ho 
e xtre. t t•oublo and Ut~!) involved .ln donnine. the a tit before ditChing. T!la;· 
did uo t cons1~er 1~ P,rac t 1c&l t o wear an cxpot~4 uuit , of th• loosel 7 
f itting trpe ~ ebown lhe~, cont 1nuouely Sn Uult~place a! rcratt on op­
ea·dio:l.al. !lylll~ ~, int; t o the ext.r0111e 'OB('.t:~ Mv.ard• ,;ul. t fle poal!1bb 
roatr1ct1o~V 1r. movmont, N., fi1g)lt test o! t .h:l' "'a tlede . lior won ~he:r 
1r•~Cx>la1;cd in a 811..!. ~ whicll. onnnot be donnea in ille aircnft prior to ,d.1 tch­
irru. ·rho;r did not think the oonnootione 'o tho oart:honos wllre taucb of h 
probl•~D 

' 
£s!l).q l!:! ~' 

Dow-1::~e ,,n m1n4 t h<t requ1ruments ~:at foJ rtl- 1n tllf> 1ntroduct1~na 
t o tnh Mction of tho ropor~ e.11d reelizinc tna~ IJt'tl.lll loall:s ce.11 be aTold· 
.,d in ' 7.J.lOil.U'co eui te prod\\Cell under apec1f1cr t 1 o:~t r nd r 1t;l.d1 y innpccte4 , 
w~ hevG reach~d tb~ tolloul~ conclueiona 

l it 1n ?Crtec~l;l olce.r u-~~ tl.tl av!. , t !.c n expo~=~~ uu!. t ·t) ':lo 
~onned ;.>l.'!.or to c11":e~I::JC; :.o QM or th• lllont. 1cport tu t o1 a!l ih.Qq o't 
a morc,enc;· t~quip;~~on-. 1.:. nort.l:m:n latH\!dell Tlll o ccnel utr1on h tu ~. ly 
Juat1fl od for tho fo•Lowin~ ~onaont 

( ~~~ 

It u d. U'f1c"'L~ \o c l in.b al•on:-d r. c11~<gjly a.Hur beint; 111. th•j 
we t ul:" wi t h""'' ~Ul u:poeurt~ r•uH, rhn m,,.,1l1n,i effec-. of c:oh 
·11nt ur r.nd tht 1;reat \t'8igl1·b of wt h1· t •o l d 1n ~he clothin r: 
coroh!n• to uwJte thte ope n.t 1t.JI\ t!<!Hc:·'" l¥ tl'.tlt,'U1ng at b<4r t, 
.•.nd ilrobt~b'r ll!lpoeoillllfl 1JI llll;IIJ' opert tiorc.l ioatanc611 . 1'bov 
expo1ure •vi\ pr o tecta \ bo body fr~ c tbe cold wat er, koepa 
t he clot h1J•& dl:.Y ~<Dd ll./9lt . &.nd ln nddlti on by 1 tl t;real 
buO;rallQ)' bnlv:s e. l!lf..O \a lift bl..mse l! i n t c the lil~ll;-. 
:&n n 'if e 1..11.11 llithou.t ;on GJ:poeure ll>l t. ee ta 111 ~0 a dineli.Y. 
he wi ll not a fter hJo 'old lcueralon re~in for long 1o a 
c ondUton to ntl1ke ur.e of l.ho vw-l oue o ther L ~e~:~1 ot cmt rg1! r..Oy 
e quipment wit 1\ vh1ch he 11 proT1.4e4 

• 



- . '· 

• 

2. AAy '.'!: l.i!OIIC. 5 j_)I'OtO~lP·l nv1et!.ou CIJliiOS't'l'O ll 11tG L'l&Y .>0 ··occo.l.4Cndll6. for &dopUv~ l:itn little modif1ct.t1o4. '!'lie C)nolua1ou 1t JuoU f ietl by tho f ollowS.na ol;laorvaHilool fird !ngs: 
( e ) 'l'b.o ou1t11 i!ffordod !!. a\df:l.cien.t pr-.1tec: n on from exposure • (b) 'I'b.o c • h can bo pUt OA auff1c1a ·1.y q'l.i.1CklJ for a l argo meJot' ;y of mombera of crove of • l>;1pla.ce .t1rora n 1uvolvetl in d1' • •hi~ t o be able to don tll:.:1 bof ore euch ditoh!Jlc , (o) Tho &l.•.itb ullowed auff1oient eneo o: moYeaA4t end = ual dext oritT tor mowbere ot a1rcrewe t o pe.rfor 1n all theh· dutioa conne~teu with d1tcA1ng. 
(d) The IU1 tl: were aeuafaet oey from t hll point o f 'f1ev of 

flotat1oD, aw1lllmi ng, nnd board 1ng tl te d1n6'h.t · The diatr1but~ on ' of buoyancy 'IIlli 1n no oaa~t IUCh all t o force a man 1Dto a d.ollgeroua poa1Uoo; 

3. Apart ·~ ·nil the abon geaernl conr '·•done, doiucU o!lll may bo a.ra~1l as t o cert e.i n . -,rt1cular feat".U'ea of dssl .:; ~ 
{a) In all¥ J.1f9!,t - we1('.ht erpoaure out t W•lrn over shear ling vinter fly1De boota tbero wil l be ~ tendency for t~e lege t o riae t o t he aurf nco beoauae of the aroat buoyancy of those boot • . Thi s f eature 1e not e aigniticant d1ondvant~ee for t he pUJ~otee under consi deration 1o thie section of tho repor t. ( b) :SooauM ease of c1onn1ng, aimpl1c1 ty of opor .1. t i on a.nd rel1a• b1lity of neclt closure are of p r imary l.lliDorte.noe , a draw&tr1ng neck cl oaure h, !or t he 1.Dl31ed1a te pur pose of Ct.ne.d i an pro­curement , preferable t o a elide fe etonvr. I t 1 a reco~1ized that the further de'felopa~ent of watort1~t slide fee~enon 

liiii,Y r evoke \ hie concl uaion at eome .fu t ure tlme . 

• 

(c) For purposee of d1tohinr. (hav1nc a very shor t ~x-1od of 1lllmet·o1or. 1n mind) complete va tertightneea is not esoenti al , and 1ligbt le~ o.t t he neck .doee not detract 1e~rioualy froa the 
afio~tiveneaa of the exposure eu1t . 

4. An ezpoaure eu1t of the type unde r •:ons1der~t1on 1e not au1t able for p1lo's of f i ghter aircre t t . For theeo , entirel y di!feront ly styl.ed upoaure au1ta would be requ ired, euitnble ror wear at read1neu ana fl1gat . Form-fit would t~ie precedence over dJnnin~ , ~nd Yent1l&t1on or vapor pormeab1ltt y would be noeded. 

l . It 1e reooll!Llended 1.bat for 1=ed1o.to pr ocurellent, 11 l l11t be conr 1dereci vhich 1a a lai~ 1n d.elil,'IL t o t he pr ot otypus cl.rendy t.osted, and 1ncorporat1n~ t be tc U. owina t oat ureoa 
(e.) Roinf'orcing t.apo around tho edge of tht· aolel . (b) ~:l~;<stlc tapo 3.round t he nnkla a tllld «h ~a . 
(c) llre.wa~ri~ cha~nol t o btl of nylon C:l,. t rci on t he ou tuid11 011ly . . tutomH ttn 1 ocld.J\g dn ·i ce for O.rnv a I -111/' vita. ub1;>le l"el.oM • mech:u111o. 
(d) Ro1ntoroin,~ pr1toh around pal m of IJF.Tad , 
(e)' Coloro11 mark1nea 1n8ide und out ol de t hu su it to 1den,~ 1fy the beok ana f r on t of the au1t, ~ t he med i ?n tron t ltn~ of ~h• 1u1 t und o f eech le4, a.nd t he loft ,,nc l' leht foot. 



.. . 
• •. 

{! } St1fut- 1ull ·ab oil t h <t hooco. • o t~. !.11 ts t e f indinr, It and 
pull~.nc .aooc1 o·.mx· t he heM 

(h) Bl1tMly l ax&:r our&ll l ong t:l r.f t ho puit . 
( l) li.!:t1. IJI ~~~ lgbt ot 3 lbe. 

2 . It 1c rocomoendod t hai becfluno c. !;he urgency of tho pr obl en, 
en,y ~;a t or •tight fc.br.1o be accepted which li:OOt o nr, s oMble apec 1!1ca t1ono 311 
to w tor .. , 1g4tnood , ncx1b!l1t :t ln the col d . r.~elethrce t o abr ae1on, t onr 
atronc;t h, nnd otre11g~h end weto~tlt.tbtoeee of eallmu, 

3· It 1e recownendod t hat tUrt hor do~elor~ental work bo cerrle~ 
out on t ll.Lo typo ot cuu . One of the 1'1r a t i mp•·oveo l ntl sug&eeted 11 the 
1m:orpornt1.o:a of an l nfi.at&ble chact-er 1n t ho he~d cul' neck r egion to kee p 
tho neok olos~·e a bove weter when t he ~ubJaot 1• tlo~tlne on hl e back, 
ProTia i on t or nrolnlcB the eul~ thro~ tho feet ~Y also ~ deel r a ble 1n · 
t ho e T IIIlQ of oone1do::o.ule l ee.lta4;e ~Uleillg f1•ow sn!l(',ein~ dur i nt; d l t chlng 
opore.t1o1u, 

. . 

- l 'J 

• 
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VICTORY 
LIFE SAVING 

SUIT 
BY MO RNER 

•• 

Jmporlanl 

Jn:Jlruclion:J 
. . 
• 

j 

I 

, 



'"' pulling on your life ~ving wit timo i• 
of vital imporron(o. Keep yout Jull In o 
handy ploco folded boc~ o~ •hown In 
lhll lllultrotion with tho lop• or lhe boots 
tuuted inJide oul. 

• 2 

Step into the s.uil with yout shoe• o"' 
g ro1ping edgo' of boot• firm1y wilh bolh 
hond1. If pouiblo, bolonco younolf by 
loaning ogoin$1 o bulkheod. 



3 

You con worlc in yOtJr wi1 by doy and 
tleep in it at night by fotdan9 '' around 
you ond tieing sleeve• 109flht' at the 
wol•tlino. 

' 

• 

4 

The neAt :Uep •$ pvlling the hood on ove-t 
your heed. molting wro it i. well down 
over you-r eon.. 



5 

Now ~l.ip both orml into the tfoove~ 
putting your flng~rs all the way Into tl1e 
flngcn of the gloves. Grosp tho end! of 
the drows.tring firmly. 

6 

Pvll tho d1ow~rlng >Nilh both hond~ until 
the dosing ll comfor tably light around 
tho neck. If noceuory, pull tho \ltops 
right on tho gloves and boots to ouuro 
botiC!'r fit. 



7 

Before jumping into the water c:rouch 
down and preu arms over chest, forcing 
c>ccoss air out. You ore now fully pro· 
loclod by 1he VICTORY Life Soving Sui!. 

• 



IMPORTANT 
INSTRUCTIONS 

FOR THE USE 
AND CARE 

OF THE 

MORNER 
LIFE SAVING 

SUIT 



INTERNATIONAL 
ACCEPTANCE 

" 

ACCEPTED MARCH, 1941 

ACCEPTED FEBRUARY, 1940 

ACCEPTED JANUARY, 19..0 

IV~ 
ACCEPTED NOVEMBER, 1939 



A Personal Message From 

H. G. MORNER 
Inventor of the 

MORNER 
liFE SAVING SUIT 

would like to o.uv" the uttr of the 
Marner Life Sovhtg Svlt thot I hove 
given yean of tludy ond thovgh' to the 
petf.ction of lb pttNnl detlg" o"d that 
I her.,. penonoUy uMd tt!e tuil Uftder 

tl'ri4'8•M1 condhk2tu otut ~ove mode 
nwmerout tucuu fvl d t MJUirotlon teth 
IHfore the Go .... nuMnt offidolt of ~r 
countri ... 

I con 10)' whhout qwoHUcotloft thol 
the Morner lUe Sovll'lt Suit offen the 
moalmum p-rote-ction oeolnt' expoture 
or drowning. lht remorhble IUe tovlng 
performctnce of tfle tt.~lt It o matter of 
record. 

Approved by the U. S. Govtrtlmtnl 
oncl irt u ... today by more than 2.5,000 
NOMon. tfte Morne r life Sovii'IO- ~~~ 
It fvtfy dt"Yrving of yo•r cot~plete 
cor~Odence. 

tr h imponont that you read c:ore~ 
lull)' the following lnttnrdlotu on kow 
to p~o~t on the tuh and how to toke core 
of h. &y oil m•ons proctic• t•ttlng In 
ond ovt of h and b• 1ure to praetlet 
the prop•t oncf v•ty •lmpl• m•thod of 
op•ro tlng th• tllde fa•t•ner. 

Ttl• Mom• r Suit might m•on '"• dll. 
f• ruc• b.twe•ra Ufe ond d Hth, to to .. 
h t core oftd opetotHut Mtlow1Jy Ol!ld 
~"P h c&o .. to you- cf:OJ' oad ,.lght '" 
dong•rous wot•n. 

Shtc.erely youn, 

H. G. MORNU 



When passing through 
dongerous w·oters lime is 

vitofly important, so the suit 

should be kept In o con­
venient place folded bock 
wHh tho lops of rho boors 
lurncd inside out O$ shown 
in Illustration 1. 



In stepping into suit with 
shoes on, grasp sides of 
boots f ir m ly with bo th 
hands and, if convenient, 
bolonce yourself by leon · 
ing ogoinst o bulkhead . 
Sco lll u~trotion 2. 



• 

® 

• 

Suit con be utilized os o 

somi·worksu it by fold ing it 
bock to the waistline a nd 

holding in position by tie · 

ing arms. together. At night 

In dangerous waters the 
wcorer con sl~ep in this 

some arrangement of the 

suit. See Illustration 3. 

• 



• 

To sovo t ilno, in placing 
arms In 'uit use lhc same 
morion os golfing into on 
overcoor for tho Hrst arm, 

but tho •ocond orm •hould 
bo lnsortod Into the suit 
wi th th o elbow firsl as 
shown in Illustration 4. 



, 

® 
A her rou ore fully in the 

$Uit , o :l·ju:.t hood over hood 

by placing thvmb' o l both 
hands Into hood ond 
stretching into p loco. lha 
I'IUt ~ tep is 10 doso the 
coll<u. hrst locating the 
hook with '104J' t.h hand 
ond du~n bringing the elov 

tic sttop t:YVet wi1h yovr 

right hond. Th11 .houfd 1M 
p ra cticed o number of 
times until you hove the 
ft!:eling of the opcrQtion. 

Sao lllusltotlon 5. 



I 9 

® 
ihe next ond Hnol $lOp 

o her fo~tening tho collm 
:$ tho d o&hlQ ol !he f ront 
of the $Vii wilh tho P<•t· 
erned , lide ro~ tenor. Wllh 
your right ftond grip fitmly 
th.e wooden knob ond w-th 
your 'cit hond P't'U 0t1 the 
~~ fo~tene•. Now hh 
your head bock ond pull 
f irmly po1ollol to yovr 



body with your right hond 
o~ close lo ihe body a~ 

po~s.ib le , which ovoids o 
righl ongl~ pull. See fllu' 
lrotrons 6 ond 7. Eoch 1ui1 

hos o boule of <osror oil 
whkh \hoofd be u~d on 
the rubber ouhkjo <JrOO ... O,. 
ond it Is ilnport011t thot o 
<ooting or oil bo Oft the•• 
groovel ot oil time-s. 



Mode 1n o ne size the 
Marner Life Soving Sui t 

migh t seem l a r ge lo o 
man under medium heig ht 
and weight, but this con 
be corrected by fastening 
the strops o t 1he ankles 
ond tho wrists. Thi5 keeps 

1he boo" ond gloves in 
place ouvring no rmo l 
movement and use of both. 
See Illust ra tio n 8 . 



One of Nt.~merout btten Jt.celv~ 
from S.Omen Who Owe Thelr Uvet 
to th. Marner ltf• Sovt.,o SUII. 

New York, N. Y, 

June 28, 1942 

Marner ll(e.Sovfng Suif Co. 

U Whltoholl St, 
New Yar~, N. Y. 

Gentlemenr 

I om wtlting thl• letter to let yov 

know that we "'*'d )'OUt "Life.$oving 
Suft'1 when out •hip wo1 torpedoed o, 
the cood of P\lerto Rico on June 5, 1942 

and I don't mind ~;~dmiHlng that tr not 

onry wot retpon•ibfe for our being h.,e 
to wrl~e this ftot•, bt.~t It olt.O wot o 

oreot help In ptotec:tittg ,,. from the 

cold at night ond alto from the rain In 
bot"' doy ond night, 

' 

We heard that you were a.tndlng some 
ltlnd of o medal to the one• tbot t.~aod 

your sult1 when their &hlp wat torpedoed, 

and .a we o re now wr-iting to ••• if i1 
h. t rue, We were on the Standard Oil of 

N. J . tonlcer C. 0. Stillman when the 

wo.t hit. lnddentall)', I wos on the J . H. 
Senior, o thlp of the tome company, 

whicll Wal about the fint thip In the 
company to gel thote "Suih", ond we 

uMd to hove contesh to see who <euld 
put those tuih on. I hod the record-
18 NCondt-all ripped up fC)(). 

So, we will wait Ia hear further from 

)'OU. You may Mnt It called I' you with 
to the oddreuet below. 

GORDON 0. McRAE, A.l, 
13 Solley Street 
Everett, Mou . 

MYLU f , M<GARVEY 
19 Sulfum Street 
lynn, Ma.u. 
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IMPORTANT 
GE NERAL INSTRUCTIONS 

The Momer life Saving Sui! is 
mode in one size to fir every· 
body. Short men should pull the 
strops on the boots and gloves. 
When fully dressed Inspect your 
comrades' suits and ask them to 
check you before jumping off. 
Just before jumping, dose arms 
over chest, bend knees, and press 
out some of the excess cslr. Hold 
your nose with one hand to pre· 
vent salt water from entering. 
Then jump feet firs t. 

As you come up to the surlcsce, 
get into cs vertitcsl position by 
kicking with your feet csnd 
stretching your arms forward. 
This Is the position In which you 
can rest aJ1d ventila te the suit, If 
necessary. Keep your arms In 

front of you floating In the water. 
Then decide where to swim. Swim 
with a back stroke uslng only 
your arm> o> paddles. 

If you become too warm, gain 
on upright position by kic.king 
your feet a few times and then 
openln9 the collar of the oult to 
allow fresh air to enter. 

The sulf can also be put on 
without takln9 the vest out of It 
css the vell ls provided with snaps 
to alfoch It to the suit. Donning 
of the oult In this case is the some 
as shown In the pictures where 
the ve>t is oeparate. 

GeHin9 Into ouit, pullin9 on 
hood, and clooin9 front should 
not take more than 30 seconds, 
so practice this operation rer,eat· 
edly until you con be comp etely 
In the oult In thlo length of time. 

.. 
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Toke care of the suit that will 
be entrusted to you. When 
Jlored. hang the suit on a hanger 
with the ve.t buttoned Into It as 
this will prolong the life of the 
suit. 

Further Instructions will be 
found printed inside the suit a nd 
on the vest. Remember that 
100% sotfsfoctfon and results 
can only be obtained by practice 
over and over in the use of the 
•vii. Also note that the suit wiU 
keep you afloat even If fiUed 
with water, provided the vest Is 
worn or attached to the suit. 

Should the moment come when 
your life depends on this suit, be 
calm and confident in the knowl­
edge that the Morn&r Life Saving 
Suit will support you In the water 
under all conditions. 

' 

I 

r .. . __, . ,. 
S. 0 . S. CLUB 

Member~ of the S. 0. S. Club 
are -men whose lives have 
been saved at - by the Momer 
life Saving Suit. In addition to a 
life membe .... lp In the Club, eacll 
member receives a sliver plaque 
with his name engroved on II. 

If the Marner life Saving Suit 
Is responsible for lOVing your life, 
all you have to do to bee- a 
member of this Club and to ,.. 
celve a plaque lata wtH. us how 
the Marner Sufi saved your life. 

WATERTIGHT 
SLIDE FASTENER CORP. 

15 WhltehoU StrMt 
New York, N. Y. 

I 
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11 A V Y D E ., 1\ R 1' "I F !! T ,._; ... 'I % 
OFFIC~ OF COORDIKATOR OF RESEARCH AND DEVELOPJ.IE.l!T 

EliERGi:lflCY RESCUE EQUIPUEIIT SEC'I"..ON 
( I 

20 t.uguai: , ).91;) I!:;COL.:l.1:lJATlOJ<:.. - AlRBOR:;;;; RUillll::R !W'TS AJ;jJ S.i::A SURVHAl. bt!Ulh ..... ill' 

ln ordar to e!'feot more propor coordination betfteen all serv.t w a conoorned w1 t.h the uae, d.eel.171 , pr ocurement end eft'io i enoy of a! rbc-rJ'I' r ,'::;: ral"t..li ""'d all& "urvlval .. quiv11111o c, a ~.eet!u,, waa I•O.la 3, 4 .,,d 6 !HI! ~£t, . J~ .• }1enrly a.ll per aonpel .vlho participated in· previous s ea trinls of rul:>bcr :- !'t~ and equipment were present, as follows · 

Lt. Comdr. i~ . F. Iiisoock, U. S , C. G. R. 
Teolm ioG.l Aide 

.: . 41
• flt.C.o:-. u . s .~ ·"·~~ . 

Cft}) ~. t: . :,, Mu~·phy /1 , T, C. 
Lt. }'. S. klarto.,.., U.:J .f.I . R. 
Co4. t). II • .JU1., U.S .~ . i.i. C . 
Cc).. C. ::.. Ledfors, A.A. F. 
t~j. S. K. Calhoun, A.A.F. 
Uaj . L B, V:al h, A. C. 
!r.P..j . !.i . ~ . Boynton, ~: . c . 
l>la.j . 1: . R. Seiwell, J; . C, 
I.Aj. G. v •• Holt, r.:.c. 
Emerson D-.y 
Harry C. Goakes 
Gr oup Captain H. H.!.J , Spaicht 
l'ii.nc Co••ll:'.andsr P. A. Lee 
Lt. P. u. Futoher, u. s.r .n. (1l. C. ) 
Lt. V/, V. Consolazio, U.S,!J . R. (Li. C. ) 
Capt. A. U, lludeon, A.U.T. I.C. 
Capt. G. 11 . - orris, A.U. T. I.C. 
Capt. A. \"/ , Ke asler, A. T. C. 
lst Lt . i~x A. ~ody, A,C, 
2nd Lt. Richard ll. Tibby, A.C. 
Dr. 0. De.nny- Brown 

Dr. L. E. ~awburgh 
M. Raynesford, A. T.C. 

l'hose previous t..sta ware: 

Of fice of C~ordin11.tor of ReEePrfll: ~"lt 
Develop:oont, u.s. l!avy 

.. 
" 
It 

Tempo ''A" Bld.;. , loll.ehin!0cu, 
Air Surgeon's Office 
4El025 ?antllgon 
Y:inaton-Salem, N.C. 

" n " 
5E275 Penta.r;on 
Orlando, Florida 
l4adio'J.l Dept., T.'ii. A. 
Chief Fli &ht 4ng1nver, T. IT. A. 
R. A. F. Delegation 

" It 

l!. U. R. I ., Bethesda, W . 
" " 

20829 Panta.gon 
4El036 Pentagon 
Paehington, u. C. 
liinBton-Salem, H .c. 
SZ,iu i'.,ul.e&on 
Heurolo~;iccl Unit, Boston City Hospital 
Boston, !!aas . 
~!.L , R.!., Dothesda, :.:d. 
V:aohington , l.l.C. 

Date Locati on Aus;>i<leS o:f 
u.s . Arruy Air Fl'l r oe sml 
Quarteruster Corp& 

IT-20 .i.pr il, 194~ Oul.C" of Llexico 
(orr Jo..blin F'i eld, Florida) 

20~2 <. June, 1943 Gull' of Lloxioc 
(Off Tarpon Springs, Fla. ) 

16-2] J uno, 1943 A tlantio Coaat 
(Of f Cape Fear, LC.) 

6-12 July, 1943 Gulf of l.:exioo 
(Off Penaaoola., Flor ida ) 

U.S, Array Air ~·orce 
A. F. S.A . T., Orlnndc, Flod d<l 

Air ·rranBport CmiVllnn ~ 
u . !3 • Ar1rl:l 

Coor dinator of Reeearoh llnd 
Developlllllnt, U. S. Navy 
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Rubber Ral'ts 
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's 
All pertinent phaaea of the etfioient functioning of all si&ea of rubber rafts and aooeaaol'y equipment aa preaently furnished for use in a.ir­craft of both ~ and Navy, were consi dered, Full discussion was had on many and various point. bearing on raft oonatruotion, aeaworth1ne81, dedgn and and accoaaory equipment. The wole problem of sea survival in ~eneral in various ocean areas, inoludine oli~tologioal data, were presented to the eroup, aa ~11 a s teet~y of survivors and examinatio< of ditching reports. A brief outline of the pointe of discussion and findings and oonoluaiona follows . • 

(1) EXPOSURE SUITS . No u.s. air aervioe or facility pr ovides pilot• or airborne personnel with any t-JPe of exposure suit a t the present time. The British have for the past nine months been furnishinG all f~yinC personnel 
accompanyin~ convoys in the tlorth Atlantic routes with a type of exposure 1111 t worn when aloft, lcnawn as the PASK suit. Dat a on this suit was presented to the troup by Ur. l!e'Wburgh, !laval ..edical Reaearoh Institute, Bethesda, l.laryland, who at the Sll!Cdl time furnished and presented background experimental data point­ing definitely to the urgent need for providing a suitable li&htwei&ht oxpoaure auit for all airborne per sonnel. The bJ"OUp was amazed by Dr. l!ewburch' s state• mont that prevention of slaw body cooling ia only obtained when water ia 92- 9S degrees Fahrenheit. Statements of personnel and observers participatinG in sea trialD of :rafts clearly indicated that suffering from chill and cold without an exposure suit is a pr icary factor in ener gy loss and morale br eakdown due to diaco,r.f'ort. Furthennore, it was pointed out that while the teats ~re carried on in reasonably worm water, personnel adrift in 60 and 70 degroe - te r woul d moat definitely need an exposure suit to survive at all. 

IT liAS RECOI:.l:...l!!}lDt;D unanimouely: 

(a) That a 11eneral and immediate need for a lif:)\t Yl9ight exposure suit for all airborne personnel as a part of the sea survi val equipment er.ists . l 
(b) That this need is such aa to necessitate ser i ous consideration being given to i~diato pr oduction of such suits fo r uae in existing rafts. 

(c) That an exposure suit of the moat impr oV'8d deaign and construction and li!;ht wei~ht character (maximwn wei~t appr oximately 26 o&. ) be provided for all new rafts. 

(d) That the exposure suit provided for use on exietinjl rafts should be of such character u to be packed in buoyant oontainen or otherwiee roadily acces sible for jettiaon when rafts are thrc'WD out of plane. 

( e ) That on n.w r aft. proviaion bo made to paolc the exposure suite as part of the raft equipment. This Ul&tter will be touched on l a ter on rafts' rode sign. 

( 2 ) PROTI::CTIOl! A.GAIIiST SOl!. Parallel to the need for an exposure suit haa been round the neoesaity for proteotin~ survivors adrift in rubber rafts from the d1root raye of the eun. Unls11 this i e done, tho dehydration of the 
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body i s very much e.:celerl\ted, and personnel Allffer from eye infections and 
irritntion from brit)lt lit;ht. Further, SWl.burn r11o.y be severe •mou~h to oo.use 
ser iou s sufferint. and pave t he -y for :;eners.l breo.kdcwn of mol·s.le. Experiences 
o r the Driti£h in deaionin~ sea s urvival equipment for a i rborne personnel have 
been larbely under conditions or sun and sea aa they exlat adjao>nt to the 
British Isles. On the other hand, cornbe>.t &.!'ld transport peruonnel or the !J . S. 
air service& are flyint; in areas where the ocean expo.nsos are gretter, diffi­
culties of search and roacue considerable and where tropical condi ';ions are 
necescnrily an important consideration. 

I T : . .t.'S H.;COr.J...;:;::ULD unC'~:tmously: 

(a) That the moat urgent need existed for an o.wnint; os a means o(' sun 
protection on existing raftc . 

(b) That a well deei191ed simplified type of awning be part of gene ·a1 
cesi~ of new rafts. 

It was t he thoubht of the group that exis tin& rafts could be mod. fied 
by the issuance of a kit to provide in five and seven UI8JI rafts an addition\! 
support for an oar and c r oss arm to hold the a~nin& in the stern, and that \~is, 
toGether ~~th the utilization of the ~ast grommet and socket in the bow, wou.J, 
with the sail or t arpAulin, be s.ll that could bo dono to fill tha immedia t e ned. 

It was further pointod out that the dual purpose of the ownint:; in 
ser-.ring as a wuter catch in{'; device made it lllOst neceseary tha t. it be des i gned 
wi'th t hat end in vi ew !IJad equipped with simple fa.br ic tuben or drains to pru­
vi do a tn<lans o!' fillin~ water containers . Thi s deficiency in existing r a.ft 
equi;m11mt was consider ed by the {';roup and after bt!D&ra.l discussion of the need 
~f such a simple device by survivors , 

lT · .. AS illiCO.;!i.E.IilCU unanil!lOualy: 

(a ) That inmedia.te steps bo taken to p r ovide a lii;ht weit;ht rubber bag or 
other durable li~;htwei:;ht water container to enable survivors to store 
rainwater in quantity. 

(b) That while results of teats on various typos of sunburn creams indi­
cated that ono or two ~ave excellent protection, no need for any 
~reat quantity of suoh crecr.~s would exist in view of the awninc 
proteotior to bo pr ovided. It was , howover, recommended unanimously 
that amall amounta of sunburn cream be iaauod to airborne pArsonnel 
and, further, tha t an additional tube of boric acid ointment be 
provided in tlao first aid kit for usa on irritation of theeyee caused 
by glu-e and sunli,_;ht. 

The doeirability of p rovidinG a.ll airborne personnel with f\111 lentth 
li:;nt neight closely knit woolen socks u a furthe r protection age.inat sunburn 
of tho feet and ankles was concurred in. It waa ll&r eed that i .natr :1ctions to 
conar.anders of airborne troops should be issued to this effect. 

(3) IHSULATIO!l Or' RM"l' :lOrTOa.l . The rapid coolin.; of the bottoms on the 
p r asen t nfts duo t o the le.ok of i!isulation from the aoa wu di8ouased . Tho 
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n~aul ts of tl•e var J ous teste, partlcularly t-hose at Pensacola, '!Mre placed 
boforo t he .;o:.uni ttee , a a was .t\1rth41r inforanation on refrit;eration of tho body 
adj acent t o water a s ~ivan b;r Vr . };ewbur~;h . Climatolocical charta of ~ter 
to••peraturea were rurt.her raen tioned by Lt. l'ibby , who pointed out that 50 and 
60 dot;ree r'ahrenheit water was prevalent in lllAilY areas now commonly flown over. 

IT ;·,As Rl.CO!L.:J:uLO unanimously• 

(a) That insulation by inclusion or inflated bottom or othor pr actical 
means be mad~ a par t of the gener al deai~n of all new rubber rafts. 

(b) That if it i u "?suible to do so , modification of exiatint; rafts by 
the issuance c1.' a light wei.:;ht lattice 1.ork material which could be 
supported rrom the u ppar sur face of the main inflatio~ tubes to hold 
survivors off the bottom be p r ov ided. Concurred that such an arran..,e­
m?nt or ita equivalent was moat neoeasary to enable surv ivors in 
oxistin& typos of r atta to obtain sufficient r est to prevent early 
exhaustion. 

( 4) SUll m,LJ.U::T , SIJ}i GLASSES OR EQUIVALENT. 'rhe pr oblem of pr otectinc the 
head and face, a s well as tho eyes, ae;ai.nst the glare of the sun was dieCI.lssed 
nnd it was the concurrence of all those partioipatine; in raft testa , a s well ns 
observe r s, that with the o.wning protection pr ovided in consequence of the 
recozmnendo.tions unde r (2) above , the Forei~n Le~ion type or sun helmet need n.ot 
bt: include;! for use on neTt and oxistin~ rlifts. 

IT '••AS H.i::COl.::..l:Y.llJ::D unani:110usly: 

(a ) TI1a t Army fati~ue ha t or equivalent, together with a r easonably sub­
stantial pa ir of sun Glasses wi th one or two spares , be provided 
for new rafts. 

(b) Th&t the des it:;n work on the Sl.ln h~;~lmet wi t h visor protector b3 con­
tinued with a v iew to providin..; one i tam eventually to take the place 
of sun GlastieS and hats . 

(c) l'ho.t pros.;nt oJ. r uorno personnul b.: insti"'.!Cted as to the i mpor·t;ance 
of ha ts and utilization ~f ~un ul aseoa in rafts. 

(5) IIISTRUCTIOU:; FCR SHRVIV/>~. General d.iscussion of the need for a 
siruplo instruc t ion ahet~t or p11.1nphlet to be included in duplicate on each raft . 
I t w~r.s generally conce<iod tha t ouch a p8.1llphlet oontf\ining practicn.l adv~oe 
would improv<~ morale and e nable personnel confused by shock and !'atit.'U e to 
recall ool!l£ o!' the necooe i ties of ro.J't e xio tnnc11 . 

Insofar as equipment was concer ned, tho more adequate and pr ominent 
labeline; of Sata8 was reoomul8ndod, o.s uaa the additional inclusion of pr inte d 
i nst ruc tions on and in the raft s t r ucture iteolf. 
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(a ) 'fh&L r1.i6ht Control <-ommo.nd ~roup e. t .. inc ton-.o•ua .• Jraw up a tt!Ji t01. ~lv'l 

:jnl't of an inatr.lution slteot for oirculntion and coalll!lent. (!lotu -

There h a.ttached tho t entatl•N draft • ub:ni tted by l.l&j . \.a l h as a 

j?ortion of 1\ n-:.nual now in preparation. A ooverin~ letter which 

returnod aa:ne Yli th oonwt~ut t r orJ the i::mer&3noy Heaoue Equipment Section 

1e &lao Attaohed. Aa will be noted, i t 1•aa felt tha.t a.ddi tional 

paragra phs on drinkin~ water and aeaa icknoas , should be included.} 

Cortllll8nt 1a r cq.Joated on the to ui tabU ity of the article ae a raft 

pamphlet. 

(6} SJ::ASICK.N.t:;SS. It waa generally concurred that the probl- of aoaalok­

nees wu not one that could bo diaaniasod li;:htly uy tho t;roup and that further 

detail& of t he vosaibilitiea of oomba.tin& thh malady should be aearohed for. 

AI a conaoquenoe , Or. l:ewburt;h I U&talted. that ateps be taken to contact Dr. D. 

Oenny-Brown o£ Harvard -oedioal School, Boston, ChaiM:I&Il o f the l!a t i onal Reaearch 

Council 0omlllittoe on !.>eaeickneae. Dr. Brown ac;r eed to oome to :.aahlngton to 

tell the &roup the present etatua of the soaeioknesa reaearoh on August 5, 1943. 

lie presented a brief resume ~f the r eeeoroh vmich has been conducteJ 

and the roaul ts obtained. Concrete reco!lllllendation which l.lr . Brown made was to 

tho ofF.act that thuro waa " posaible remedy ava1la.ble whioh could be utilized 

by men on rafts , which woa 

(i) .6 of a millier~ of hyosc i ne Qvery 4 hour s. 

(ii) l/4 gr ain of ccrphine tartrat<:~ or sulphate eivun intravenoualy eve ry 

4 to G hours. 

There 11 attached for the benefit of thcae of tho group who 'did not 

hoa:r llr. Brown's ate.teu:ento, a partial trunsoript of his remarks . 

( 7) RAFT DESIGN . Coneral discussion of the ndequacy ot the design and 

constr uction of pr esent rp.fts indio~ted 6eneral concurrence that the one ~ 

raft should be groa.tly iMproved. 1\f'ter more detailed discussion of the 

adoquaoy of the present one rr~ raft 

IT WAS ll£CC:....iEIIDED unanir.10usly: 

(a) That the one man raft be increased in size with coneequent improvement 

in atability with, if noceaaarJ, a sanrifice of atron~th and abraaivu 

reeistance of th11 mat vrial. (!lote - It was the feelinc tha t such in­

crease in aho oould bo 1.1a do wlthout 1noreaain~ t he weil,;ht or paokinc 

volw.ae. ) RedeB101 to include the inaulation of bottom (3 above) 

to provide pr otection ~~o.;ainst oold wa.tar, u well aa coubination 

&lmln:; and r a1n wa~r oatohment device. 

(b) l'l1at the one tt.an r ubbur lite raft ( u well &f all other rubber ra.l'ta) 

be paoked and inol11dt1 in their equipment a.ll t.oceu ories nooesaary 

for aea 1urviva.l. lt was the oonaenaua ot opinion that any variation 

in the e.mount of dr inkin;; wator carried or water mal:int> e quipment 

(desal ination equipr.mnt} over lwd areas, ahould conaiat in addin.; 



-

- 6 •. 

wnter or accessories to tho parachute back pack an~or the plnno stor e. rho 
llihimum equipment on tho on" ,,,an raft ol' the new and l mpr ovad desi;;n wall 
""Creed to as follow a: 

1 can wator, 11 o&., plus one packace (wt. 14 o&.) ~r chemical s to 
pr ovide by desalination 7 pints or Jrinktn;: vrater. 

1 !'luorescoiu cake for dye-roarkin.: water. 

1 rubber spon"'. 

1 bail in~, cup. 

(c) That the five and seven man raft be redeei~oJ to conorally includP 
the f cllowinc icprovomonts : 

(l ) Greater oubic oo.paoi t y with inner plane areas i .noroas<!d to icpr ove comfort . 

( 2 ) The whole form and characteristics of the raft to be optimu111 for aailin:; 
with tho rie provided. 

(3 ) Consideration to b~ c iven to providinc a strong li~ht woieht sleepin& 
"hw111nook" suspended from tho gunwales in order to provide a more 
hor izonto.l sl•lepinc; pod tion. 

(1) Bulwarks of a typo easily erected to be provided around outer peri~eter, 
at least one foot hi~h amidships. 

(5) A compass with suitable protective mountinb in a non- b reakable pla1tic 
container to be provided. 

(6) Respective charts , waterproof in naturo, oovoring, in moat oases , all 
areo.s and routes. 

( 7) Bailing a;>ongo, as well as e. bellows type pump, for top pine off or 
pumpin.; bil~e . 

(0) Fishin~ kit. 

(9) Si~ne.l pistol (Very or pe.re.ohute flares) or r oman candles. 

(10) C02 bottle to bo easily removable, with instructions for ro1aoval. 

( 11) Sui table Wollther ti.;ht container for loose equipment. In ;;oneral, 
equipment stowage to be provided for all i telll8 on the ina ide of the 
bul war k ~~en or eotud. 
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(12) II. 1aJ ,; r o f ropu or otloe:; &•Jitablo li.:;llt woi .;itt r.tat4ria.l uecu r eo thwlu·tnhi£>A !lt tho m.i .llinto, as woll a s hol Lo:.l ;,rips tu !'u.cllitutoJ ~un:int,; Ovt)r ..:a;>ai ~ed r n.ft. Hon.J hdJs i'l a "ew pi a .:•; • in~l'n ., .. 'lhjJ •· ,_x.u•~: s·..- J C" t· t,l t'!:'"l / 4 
• r i ~J c· , r~ ,;u.~: · .~ 

.. 
'l~ ,,.. :"t.:o.t. ~ h't ... f, ,, r-ach por ~('lr; t l'v ro.{'1o l 3 t.o r.r.rry tr·.,)ctJ.ar Wit.L n .' •dr Ol &ubstantial sun £l&ases . 

( l4 ) Ro..l't to be des i t,ned with insulated bottor.t and with avminG lll'ld water catchment device. 

(15) Expoeure suit for each pe rson. 

(16) Drtnkin~ water for each person equivalent to 7 pints and 11 ounoos. (One 11 ounce OM and one deaal ination ki t to make 7 p inta. ) 

In consideration of all raft design the fact that all equ ipJotmt. accessories and arran~e~eot must be s imple, foolproof and suitable to stand stowa~e in temperat;~res 100 degrees Fahrenheit down to minus 40 degrees Fahrenheit without deterioration or damace. 

·. 



l>OCTOR FUTCI!E:R: 

CON1"!:RCIICI:l t:EI:TING 
6 AlJGUSt, 19415 

PresentinG the probleo of sea.aickneaa. 

In teats at Pen.aaoola and 'uilmin;;tcn aeuickneu hu been auch a pr oblem that survival durin~ the tint <lB hours may be imposaible. A man ' a &ettinc back into the ratt if in difficulty or usin6 &n¥ equipment may not be pouible due to d okneu. 

MAJOR ~·;ALTZ I 
On one teat a. ra.tt ha.d tc put one man a.ahore i'rom aea.aicknesa booauae he was "pulaeleaa", had loa t 6~ lbs. , and wa.a out of hia head. After 36 hours he was still aiok; however, ha was t he only one of eil;ht who was seasick. 

DOCTOR FUTCHERs 
On two teats 5~ of the men vomited the first day on a. really r ough sea, on the other three days no one was sick on a. very oalm sea. On tht~ other test at Pen:sacola, one subject was B.ll experienced naval .flyin~ of.fioor who aver­
a~ed thirty hours a month i n the air, was not s ick while flyinG, but had to bo pu t ashore on tho test because he was so sick. One subject on the ra.ft was ill before he went out in a one liWl ra.ft ; he became so aea.ai ok that he was unable tc cover his legs and wa.e severely sunburnt. Accordin~:; to the r eports submitted by aviation ma.chiniat ' s mates, eea. sickness in operation flyine; mie;ht be only temporary. One question that has arisen iu should remedies that are ava.ilo.ble nol'l~llt into kits , in the hope that at a future date we would be able to substitute a pr oven remedy that would colve the pr oblem? 

DOCTOR BROl'.lls 
We have been working on the problem. o£ motion aiokness sinoe lact July and the Canadians started a year earlier. It was f ound by the British that you could make a subject sick in a fourteen foot Pine and in that vray you oould seloot those who would be liable to air sickness and sea aickneus. A great deal of teeting hu be8ll done on the nin& beoauae of difficulty in getting aea trials . A large group of remedtos have been examined at various times. 

The remedies boiled down t o three poasib1lities: Either hyosoino alone or a mixture containing hyoscine . Reaul ts in the awin,, air or sea have not yet , determined fihether hyoscine alonu or in a mixture 1e beet for combating ~ motion aiokneu . A mixture has been developed by Lilly conta.ining sodium 
~ol and hyoscine barbitrates . 

The Canadians have a t,;ood doal of evidance that hyoscine taken two hours and a half befor11 1110tion helps prevent aicbleu in the swint; . This is tc be carri ed o~t ln sea trials. Resul t s not available. 
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Soasiclcneae -2-

Other mixtures have been propoeedo A,trophine is thought to be as good 
ae hyoscine, how.,ver, more intonation 18 needed. Atrophine alone ia 
not ae good as it ia in a mixture to prevent motion eiokneae. 

Ohlobut&l. aa an aotive prinoiple in ~~~edioine 11 not as gcodo The r~~~Udies 
prefer red are either hyo1oine or hyoscine amytol. Canadian& have developed 
phenabarbital with atrophine and on experimental te1te it bu been very 
euooen!'ul with tult.all. but the re1ult1 have not been u good with 
humans. It would be wile to try sodium eJaYtol in Barron' a V-9. 

One of the pbarmaoologiete favored pure hyoscine becnuae it is simple, 
good. and no evidence ahcnr.d that mixing any other drugs added anything at 
all. 

Teste have been carried out at COIIIIII&I!.do Campa with hyoscine without any 
impariment of ability. Payohological teste with hyoaoine have shown no 
deleterious efteots. Hyoscine does not ~ vision or ~kamanehip in a 
doee of • 65 nlilligriiiiUio ll'yoecine does repreae IJWSo.t , It is poaaible to 
give repeated doses of hyoscine over a period without ill effect. 

In answer to the question of seasickness in testa. do you think this is 
true sickness as a result of having been thrown into the seal Would it be 
shook which may run down the blood pressure? 

DOCTOR FUTC.HF.R• 
It might be due to the lose of a lot of fluid, dehydration was very great. 

DR. BR~, 

Hyoscine 1e a good preventi·t•J although it is not known how it works. 
The question is whether a mi.xture of sodi\1111 e.!QYtol 1e good. Help ill needed 
on it. 

DOCTOR F'UTCHER1 
A passenger is not able to take the drug until he hits the water. 

DOCTOR BROIIlh 
lt would not be as useful aa if given be£ore hando Captain Wolfe in 
experiments found that nausea stope immediately if the sta.ach is con­
tracted, Hie idea is that if you have a relaxed stomach you have nausea. 

COMMANDER HISCOCK• 
Have they tried a binder to contract the stomach? 

- DOCT<m BROliN• 
- No infomatio~. 

DOCTOR FUTCHElh 
What is your advice on a group ot flyers that come down in rough water, 
inflate the raft and lit in it, Have - anythin& that nlight tide them 
oTer the period when they are lilcely to be seaa1ck7 Have - anythin& 
that gives promiee ot relief? 

DOCTOR BRCIIfN 1 

1 know or nothing at the 11101110nt than to reo011111end hyoaoine alone. A 6 

J J 
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l:ensickneas 

milli&ram dose repeated every hour if neoossary. 

COKWANDER HJSCOCKs 
!.et us set up an experiment to tnke a typical e roup of fly~r" . At, 
oxporirn .. nt •-ou ld show what.ht!lr tho remedy is usoful , 

!XX':'fOR r'U~CHER: 

Uow many subjects would you bo satisfied with in r ou&h weather , one seri es 
of rafts not to get any remedy. 

DOCTOR BR<Hill: 
12 subjects. 'l'wo or three people will be siclc in each p-oup. 

~. BADER1 
Camp Edwards haa a method of grading chronic aeaaioknees~ Wou~d they be 
good subjects for a t eat? 

DR. BROWN, 
25 to 30% are liable to motion siclcnesa. They have a machin~ that pro­
duces motion sickness. 

C0l6WIDER JUSCOCK1 
Haa any worlc been done to difi'ereniate betweeu sea aiclcnesc and air 
sickncsc7 Mr, Oonkes i s not liable to atr sickness. but in a raft he 
became seasick~ 

DR. BROWN: 
Subjects are liable to bocome sick fr01n one type of motion f.Uld not 
another,. The phenomenon ceel'nll to be the same ; however. there is o 
pyachological effect. ~ 

• • 
DR ,. FU'rCHERI 

from 
different 

lf difficultiell nre encountered i n pt•ocuri.n& t hese tes ts, wuld observations 
already made ~n hyosci ne be conclusi ve? 

DR. BROl'iN: 
Short of a teat under ideal conditions. tests a l ready conducted by the 
Canadians. British and RC111dolph Field are vr,l:hfactory, and reasonably 
adequate nowo The question is . what ia gainud when mytol is added? 

COMMANDER HlSCOCKt 
Would it be worthwhile to pul; amytol in the equipment and get personnel to 
t eet it immediately? 

DR. BROrnil 
Yea. lf. when tho 111011 ~;t~t s eo.slck, doe :I 1 t help to get out of the rai't ll!ld 
swim around1 

Olt. ~·utciiER : 
Rot a natural dusire. 

COWANil!>R lllSCOCK: 
Too dif!'lcult to l)tlt in and out. ol' the raft. 



Seo.a1clcnees 

IIR. BADER: 
A largo percentage of the •n are 1.111able to swimo 

DR. P'UTCHER: 
What are the ill effeote if a eubjeot beo<aee panicq and takee hie firet 
three doeee of hyoeoine at once and othllra at intervals throughout the clayt 

OR. BRotrlh 
Be would got dopey, in view of the faot that teete show it requires 2o7 
lllilligr1111111 before you get dopey. 

LT. TIBBY1 
If the men did net taken IllY' until they became dole, would it help them? 

DR. BROftlf I 
No evidence. One difficulty is in waiting until they got sick. 

COJOWfDER HISCOCK1 
Would it be possible to take a dose before they become sick? 

DR. BRO\'IN I 
Hyoscine would have to be put in the first aid lei t of the plane as well u 
in the kit of the raft . 

)IR, DADER: 
Is there any reason to belive that, if after repeated dosee during the 
first twenty-four hours and tho supply was oxh~~ated, the subject would 
beoome acclimated. 

DR. BROWN: 
A subject should be acclimated. 

COWANDER HISCOCK: 
Would it help him to use the equipment provided and the water making apparatus? 

DR. BROim: 
One or two doses will not interfere with efficiency. 

OR. P'UTCHER: 
Hyoaoine cute done eweating. Does it have other particular effeota. 

DR. BROWN1 
Vuual. 

ORo FUTCHER1 
ltter a dose and a r epeated doaeage an hour lat er0 would it be difficult 
to epot a plane7 

COJDUNDER HlSCOCK1 
After twenty-four houre everyone gete aiok. 

!Jl, BROII!h 
h there any eedative in the firet aid ldtt 

COJO&NDER HISCOCK: 
There is none in the ArmY kit. 

I 
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Seasickneu 

J!i. BADER: 
A sedative should be put into the kit. 
' 
tiAJOR CASTLE: 
What is the effect of morphine on sea siekne1111t 

DR. BROWN: 
. No one has tried it on s easiokno:.s. All observations have been made with men 

&oing into action. No information • 

• DRo FUtcHER: 
A sedative should be provided because some men become excited or delirous 
and jump overboard. What do you suggeat.as the ideal sedative for a life raft? 

DR. BROliN: 
Use hyoscine as a sedative in this case . 1 don't kD.ow of any work on delirium 
or dehydration. 

WR. BADER: 
Any work with benzedrine? 

DR. BROWN: 
Using benzedrine in combination with hyoaci.ne or ciccoftine. The only 
ef.fective combination in benzedrine and hyoscine. I don't know whether 
that is more beneficial than hyoscine alone. Canadians have combined 
hyoscine and benzedrine in Niaycine. 

801o!MANDER f!ISCOCK: 
Wouldn't a combination of benzedrine !l.Ild hyoscin.e combat s easickness and 
give tho men a lift during their first twenty-four hours so they could 
use their equipment? •. 

DR. BROY.'N: 
Benzedrine won't help them get any sleep. 

MR. BADER: 
Don't you think it would be mere effective to stay awake for the first 
twenty-fours hours and crank t he radio at the scene of the crash. 

DR. BROWN: 
I would keep it up for twenty- four hours . 

(Then followed a discussion of previous t esta where s easickness interfered 
with the operation of equipment being t esta.) 

I 
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OCEAN SURVIVAL 

Keep Your Shirt On -­

Ficur atively and Literally 

There Are Throe Important Aida To 

Surv"i val Thn t You \,on' t Find ln 

Your Kit -- Lloter111inntion To Got 

Aahoro , Calmness, and Cotnroon Seru~e 
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Ocean Survival 

AFTER Dl TC!ilNG 

Once you have ditched end you and ycur o r ew are s afely in your life r aft , 

do the followinr.; things illllll:Jdiate ly lllld de them in the following order• 

Faaton your life-r aft ki t to the floor of the raft with the tie 

atr hgs provide•i. If 1 t i:on ' t thd down you will stand a :;ood chance 

of l>sing it. 

2. In1'llltG the cn,s r. bulkhoa-ls with your hand pump . 

3 . If tl.e t>&S oart~idge fail•l d to f ully inflate the raft, "top- of£ 11 the 

main buoyancy o:J~"!!bers with your hand pu."'P· 

4 . Lash all lorde gear -- kniv<:ls, bailint; bucl.•ts, ate. - - to the 

han•i 1 b <> the. t runs o.ro.:nd the r aft . 

5. Rj~ tbe tarpaulin o.r a sail, y~llow side up, as ; c anopy to protect 

you Irom t he sun. TillS IS PARTIClJLARLY I MPORTANT i.'' 'l'lli> TROPI CS - ­

exposure to the hot tropical sun will not only cause ~ painful burn 

but it will increase your thirst. 

6 . Take stock of your provisions , water, and equiplliBn t . 

7. Stow your air;nallint; equipment -- signalling mirror, S<Ja ma.r.·.n dye, 

flares , and ai~alling pistol -- where you can get at it quicki.v. 

h:ven on a clear day you will ha w onl y a few Llinut•Ja f or signall.ng 

a rescue plane f rom the time you first eee i t on '•he hor izon until 

it ia out of s i bht. 

8. Locate your position. Lay out a oourae to some dLfinite obje~tive 

and try to a tiok to it. Rafts oan be aa1l e d . 

9 . If the wat e r 1a oalm enough to l aunch the antenna Ieite or balloon, 

ge t your SJ:III r o;enoy radio in.to operation. 

- 2 -
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OcBan Survival 

10. If there are two or more rafts, connect them with a line. 

Stay near your plane as long u it remains afloat. Roacuera will be 

searchinf: for you alonr; the line of your known "route . The silhouette of your 

plane will help the1:1 find you. 

Don't r;et excited and don't rush. Seconds and minutes are of little 

importance on a life raft except in a.n emer&ency. Time h one thine you 

won't be lackinG• Oo thint>a deliberately a.nd slo11ly -- you'll not only eave 

valuable enerc.y, which in turn will help to conserve your body fluids, but 

you will eave yourself unnecessary dunkin~s . Life rafts tip over easily. 

Don't shout. Don't talk unnecessaril y. Save your energy. 

SA.VE YOUR CLOTJ!i~S . You :nay find it pretty hot during your first day o.n 

your life raft. If you do , don't follow the natural urge to strip off all 

your clothes and toss them overboard. You1· clothes are important parts of 

your equipment -- they will pr otect you from' the sun durin(; the day and the 

cold durin~: the llit;ht, and , by wat~ing the1n periodically durin:; a. particularly 

hot dp,y, you can cut dov.n perapil·ation. Remenber , every time you perspire 

yo~ looe Yaluable body moisture that can be replaced only by drinking more 

liquida. 

Stay under the shade of your canopy and ~ep your arms, head and lees 

covorod. This will help to keep your thi r st to a mlnit:lwn and your mental 

and physical efficiency at 11 roo.ximwn. Sunburn and dehydration OM kill a man. 

If you have a hat -- any kind of a hat - - 'llllar it. If you have sun 

glasses , wear them. Keep your socks on and make sure that they always cover 

tho open spaoe be tween tho bottom or yonr p11nt l ege and the tope of your 

shoes. If your life-raft kit contains aunburn lotion or or eam use it . 

- 3 -
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::AT!:!H AND FOOll . Thira,; will bo your bie;~;est problem. A man in t;ood 

physical condition C:an live ror t wenty or thirty days l'iithout rood. r.ithout 

water, he can live ohly about a ~eek and a half at the most . 

Do without both rood and watur for your first twenty-four hours, and, if 

you can, str etch your fasting period into tho third or fourth day. Afte r 

that , ration both your !\ " '1 and tao canned water in the k1 t . Don't eat much 

food increases your thit·at -- and when you drink, make tlte most of your water 

by keepint; 1 t in your mouth as lon;; as you car. . Swish 1 t around your tont:ull , 

gargle it , and Jnoistcm your lips before sw11ollowin~,; . Always save enoueh of 

your day's ration for a sip just before you t r y to settle down fo r the nie;ht. 

l'ihen it rains, arrange your tarpaul in ard your sail to collect i t in 

l argo puddles . AJ:tor the first few rninutea , t'ump the first water that he.s 

collected - - it will probably be bJaokiah troD: the coatinc of salt on the 

cloth -- and start collecting r~ro. Before filline; whatever containers you 

have , drink oll you oan comfortably hold. Recnnt teats have shown that your 

bo~,y ~ s tore water, and your stome.c~ makes a far better atorllt;e container 

than a bailin~ bucket or tin cane. Drink all !'OU can te.ko , then s t ore the 

rest, prefore.bly in tho regula tion \Ytlter oou "hioh you ha.ve already emptied. 

Contrary to ~;ollnero.l bolief, little oi' the wLter taken in l nrge quanti ties when 

yo~:. aro dehydrated is lost throu'h perspirl\~ion or oxcooslve urination . A 

que.rt of wata r i n your body iu >~orth two or three q.oarts etor ed where 1 t CB!l 

be lost if t ho raft tipo over or it is s~oiled by s ea q1ray lllld salt. 

OON ' T l>Rll1K SEA r.ATt:lt. llo matter What your ur;:;o cay be, don' t drink eea 

water if you want to live to ruach shore. Tho salt i n the ~&.ter litera.lly 

ea?e body moisture . !nctead or quenching your thirat, it wi 1 ~~e you 

th!ra~;ier . 

- 4 -
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PElllOJJIC llUI!IllHGS will help tG reduce your thirnt. Go over the aide 

alowly to keep the ealt water out of 1our mouth. llon• t dive. There ' s just 

one du.nkint.: precaution -- in the tropics you can cet a sunburn even thoue;h 

your body is underwater . 

DON'T D!U:~K URIHI::! It is poison.ous and will only decrease your resistance 

and increase your thirst, 

!)Ol!' l' lliUtlK LIQUO!H It will nauseate you. Save 1 t for the celebration 

upon r eaohint; land. 

DON'T EAT IF YCU l!A\r.: 1!0 .xrt..R. UiGestion uses up your bou:r f luids. 

DON'T Sl~OJQ; If YOU HAVh NO .. Al'C:R. !lmoking, like eating, increases your 

thirst. 

C~!E\', GUll, it will help to l<eep your mouth moist. If you have no gwn, 

suck on a. piece of cloth or a button clipped f rom your shi rt. 

DRINKING FISH. Jo'ish juice is one of the best substitutes for water. 

Two methods ms.y be used to get t he juice from fish •·. One is to place the raw 

flesh in your mouth and suck the juice out . Anothe;~:, a.nd the most practical 

lllGthod, is to pla.oe the lll8at in a piece of cloth and twist it tit;htly until 

the juice, a slichtly pinkish liquid, is extracted. Any piece of cloth from 

your shirt, s ail, silk from a parachute or any other part of your apparel, 

can be used to squeeze out the juice. •r11e juice is sweet, laokinl} the strong 

taste of fish, i.ien have survived for many days on f ish and fieh juice alone. 

The blood of fish and turtles can also be utilhed as a t hirst quencher. 

~'OOll . ABide from the ret;ular ration s in your kit, fish and Ui.rus will 

be your main foo d aourco. Th" life-raft kit contains a eccnpluto and practical 

aaaortment of fiahin~ equipment consiatin~ of lines and hooks, dehydrated por k­

rind for ba it, a hook-aharp~nin~ stone, a jig, a small hand net, a feathered 
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l ure, a ha rpoon which can be f aatened on the end of ar. oar, a knife, extra 

hooks and sinker s , and fi ehing inetruoti ons . 

:.hen you start fiahin;:; , use tho srna ll linee and hooks baited with the 

pork-rind first. ' •hen you oatoh a small fieb , part of it can bo used to bdt 

the lars;er hooka e.."'d linea for larger fish . I.r you cnn' t cat live b 'llt and 

the pork-rind f ails to do the trick, bait your hook wi tlo a piece of colored 

cloth, a. piece of bri t;ht tln can. or even a button froc1 your shirt. Tr :; t\l".,Y­

t hin.:; nnd everythi.nE;• Be satisfied with small !'ish. !'ic fish will break 

your lines, awim off with your hooks and bai t, and mo,y ca?uize the raft. 

Koep yo~.tr bait movin;; continually to c,ivo it the appearance of beint: a live. 

~lever t!.e your fishin!; line to any part o~ your body or to any pu t of 

the raft. Instead, let one of t he other membore of the orew hol d the spool 

end of the line while you do the actual f ishing. 

When you c e.toh a l'i ah , lift hin into the boe.t carefully, catobin& him in 

your hand ne t and t r anaf erriJ:lG him to your rubber bailin& buolcet whore he oan 

be t:raaped without touohin6 him with your hands. A eood crack on tho bao~of 

tho he ad with the handl e and of one or the oars wi ll atop hie wi~Hng. 

Be partiol.ll e..rly oareful not to puncture the raft with hooks, knife , 

harpoon, or the aharp point of a fiah's fin. 

Take cood care of :;ol.lT fishing kit. Before your trip i e over it may be 

the only thing that e t nnda between you and hunt;or . l.lry the hooks and the lilies 

befor e a tow in~ the Ill away. 

Raw fiah ia neither eal ty nor u:t:>leasant to tho t as te . Clean your fish 

j ust a s soon aa you catch 1 t. '..ash t he utea t tree of ulooJ. Save the on tra il a, 

exoept the liver, for bait. !f the liver ia pink it may be eaton. If it is 

dark, throw it away. 

- 6 -
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If you have more r aw fish than you can eat , out it into narr ow str ips 

and place it o.l.ont; the top of the buoyancy chamber in the sun to dry. Uried 

f iuh will koop !'or sever al dAys . 

Don' t eat shark unleaa you have an ample supply of water. 'l;he !llllllB holde 

fo1· skates, rays , eoa11'9ed, and orabs. Jellyfish, sea. ant.lces, parr ot fish , 

and puffer fish are poisonous to humc.na , but they can be used aa bait. Just 

because a fish glows ~reen at niLht. don ' t throw it away and t;ive up a e;ood 

meal . l'hoaphoresoent fish are sai'e to eat. 

Turtles ll.lso are GOod eatine; and can be killed by a shn<'p blow on the 

hand. rracticnlly overythi)'lg about a turtle can bo eaten except the ahell , 

tho stomach, ru:d the kidneys . Bat the liver il:lnediately aft er killine;. Blood 

from the broast should be drained and dnmlc i mmediately, allowine no time for 

tho blood to co~ate. The fat c ay be s aved to eat with the fish. A wor d of 

caution , however -- vrhen cutt inc; of f the turtle's head, the jaws al8.y snap shut. 

and tho claws may scratch. 

At n:l.c;ht, you can attrc.ct fish by ahininc; a li~;ht on the wc.tor cr hnngine; 

your signallin~ nirror on the ede;s of tho raft so that it reflects the moon­

light. If tltere are any small. fish in the neighborhood, thoy will see the 

light and rise to the s:.u·f ace whera they can be speared or soouped up in your 

Mnd net. this method ia particularl:r good for attracting !'lying fish . Sld.r.l­

min& acroso the wat~r, they vnll be attracted by the lir,ht, bana a&ninot the 

side of the raft, ond fall l.nto the vtator whero they will lie mo.uentarll:r 

blinded 0:1 the snr f aoo . 

Birds mako ~od food, but they are scarce ond dil"fioul t to ca tch. 

Sl!:li!AI'SHIP. Rafts can either be paddled o~ soiled, or you can depend on 
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tho ~atural currents. Even if you have no sail, your raft bocauae of it5 flat 

bottom, shallow dra£t , and relatively high freeboar ds will aail itsel~. 

Your sea anchor, however, ia just aa important as your sail. In a storm, 

it will keep you headed into the wind, and whon the wind is in the wronf: 

direction it will check your drift. • If you have no aea anchor, or lose it, 

a piece of drift wood, a lifo preserver, or your bailing bucket soourely tied 

to tho end of a Uno will aerre. 

r.'hen fastonine; lines, securing equipment, or rir;t;ing a sail or canopy, 

make sure that tho knots are tieht and tied so that they c~ be untied easily. 

The best all-around knot for this purpose io the square knot. 

;>;hen using a sa.il, never secure both corners of the foot, or lower edce. 

Instead hold tho line attt>ched to one corner in your hand. Then, if a storm 

comes up or there is a sudden e,uat of wind thero will be no danger of rippint; 

t he sail , breakinb the mast or ' capsizin~ the raft. 
1 I 

If there is mora thun one ll'.B.!'l on the raft, a routine of watches should 

be e3tablished so that at lellllt one roombor of the crew will be on the aler t 

at all t imes . As a precaution against losinG the raft if it should overturn 

at night , the man on watch should be attached to the raft by maana of a line 

at least ten foot lone. 

RAFT IIEALTH. A raft ailment that can boco:oe serious unless tho proper 

prec&uti ons are taken is a oondi tion known ae "luunoraion Foot". Continued 

ex?osuro to cool or cold aoa water plus the nece••~rily cramped positions 

tho:~ must be aaawnod in a ra.ft tund to out down circulation in the lee;e and 

feet. TI1 i s in turn prod~oee swellin~, aoroe , and a feo11nc or numbness which 

if allowod to continue may cause serioue infection . To e;uard againot it, keep 
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your feet as dry as poaaiblo . If your socks and shoes &et wet, remove the 

socks, wr1.n;; them out and put thoru back on a bain. L;ove your feet areWld and 

wig~le your t oes to encourage cireulat!on. If your feet do become awol!on and 
' 

sor e, don't rub them; you 1118.Y bruise the l'leah and hasten infection . If open 

so res exist, s prinkle t hem wi th sulfanili~de powder. 

Continued expo~ure to soJ t watl3 r a• s o me.y cause saltwater burns or boils. 

Cover lar0e boils >::ith sul!'aniliulide ointment and then banda;;e. Uon ' t p r i ck 

or squeeze the boils to cet the matter out. 

Doric ac1.d ointment from the first aid kit ca.n be used to treat c racked 

or parched lipa, c racked skin, or inflammation of the eyelids. ?sinful and 

bloodshot eyes stould ~o covered with a li~ht cloth or band&Ee• 

You cll.!l ' t e.xpoot o. bowel moveroo:1t when you are takinr; lit tle or no foo<l; 

don't worry about it if you have none . Don't attempt to give yourself a salt-

water enerna, ~d don't tal<~ a stron~ laxative even if one is availablo. Also, 

because of the ratloniJlt of water, thtore m~· be aome difficulty i n pauin[; 

urine. l'hiG is to to oxpectt:d and is no cauae for alorm. 

SIG!lALLHiG. Your lifo-ro.ft kit contains & good assortment of sii;nallinl!: 

dovicas -- fl ares, Very pistol and cartridces , mirror, whistle, rudio , colored 

tarpaulin , and sea car ker slick t ake cnre of the:n as woll a.s you take care 

of your re.t1ono and water. 

l f you oeo an airplane or a surface ship durin~ the day, when tho eun is 

shiniu.; , your boot lli,;nallin.:; dovico \'till bo yo11 r sit;nallin~; mirror. ~!est 

om..r:;ency ld ts now aro fitted w1 th a special si.J!allint; mirror, whioh 1a a 

double-Cucud r.'lirror (i.e. ::.irrored on both aide a) provided witlt a c r oss line 

ai.;htin.; o r aicln..; hole . If you have one, it can be ueed in either of t he two 

ways illustrated. 

- 9 -
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If the an~l~ of ti1~ sun and the airplane or aurfaoe ahip is not too great 

.i.egrees maximum) you oan hold the mrror about threo inches away from your ' 
face and ai&tt at the plano thr out;h the crossll.nea . The li:;ht from the sun 

shinini; throuGh tho croaslines will tonn a ::!·ou of light on your face and 

this orcas will be ro!'leoted in the rear surface of the tni rror. Then, atill 
si&htin~ on the airplane through tho croselines, &djus~ the anglo of tho mirror 
until the reflection of the light spot on the rear of ~e mirror coincides with 

the crosslines on the mirror. TI1o mirror then will be aocuratoly aimed at the 
tar;:;et. 

If the angle between tho tareet and the sun in great (more than 90 degr ees) 
the second method shown 1:a.tst be used. Dold the mirror in your ri.;ht hand u 

shown, siJht at the airplane throu~h the crosslinos, and then adj ust the ancle 
of the mirror until the reflection of the li&ht spot on your hand coincides with 

the actual crosslinas on the mirror. Thh methoJ will work even •mder conditions . . 
where the airplane or shi? is almost on one horizon ~1d the sun is almost 180 
degrees away on thu opposite horhon • • On a bri~ht. day, the fluh from the 

mir~·or can be seen for 16 miles. 

The cana of sea slick in your kit also are for daytime UJSe . i.hen a plane 
is sighted, pour a quantity of the aea mar ker on the water. It will spread 

and for a a large yellow1ah- &reen slick or apot on the surface. One can should 
pour the sliok overboard, while another crew member uaea the sii;nalling ndrror. 

Get the sliok out as soon as possible; it takes time to apread. 

If a plane co~• closH by, don't about. Use the whistle pr ovided in your 

kit. Your ahoute oan' t poseibly be heard by tho man in ti'•e airpla.no. Tho 

shrill note of the whhtle atanda a bettor chance of ?enetratint; the droninc 

sound of thH motors . In any event, concentrate on your aicnallin~ mirror . It 

will bo your beat daytime bet. 

- ,., -



Durin~ the day, lcvep your tarpaulin conr yellow aide up. lf you are 
uain{; eith"r the t arpaulin or the eall aa a canopy, ri~ 1t yellow aide up. 
Ra.i'te vti t h colored canoplos are visible a conaiderably further distance than 
ra.i'ta wi •;bout canopies . 

i•h'l t tho weather permitG , ope ra t e ;,our ell'.er gency r&dio f or a pGriod of 
fif'.een dnutea a t lea.st ovary hour. Try t o operate t.'te set to include t he 
t.'"ree-clinute silent periods atartin:; at a quarter afte r and a quarter of t he 
nour, Greomwich t irue. Follow the instructions printed or- the radio' s case. 
In strong ~tinds uso the kite ant erUla.. If there ie little or no wind, use t he 
hydr ogen balloon . WAru:ll!G : Don't smoke when operating tho hydroee11 t;enero.tor 
for the b&.lloon, ar.d don 1 t up ill the contents of the generator , i t will burn. 

At night if yo~ think a friendly ship is nea r , plur, i n the si~al lamp 
and operate the traumitter tiUI.llually, using the Continental code printed on a 
card near the crank socket. 

At night your !'taran ~1d Very pistol will be your best ai~~oll in~ devices. 
Keep your flares dry. If they get wet they will u& useless. 

Kee;> your Very l'istol dry. I t will rust easily and after prolonged exposure 
tliiLy not function. Save your Very cartridges until you actually hear a rescue 
plane. .Don't fire th~t4 on a chance that they'll be aaen, and when you do dis­
charge thern fire a ltnoot vertically to e;et the maxillllllll hei~:ht. 

- ll -
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LETTJ::R FRO-. COORJ)INATOR OJ~ m:St:;ARCli Ar!JJ UEVi..LOP:.:El!T, U. S. NAVY, E:.>ERG!.:J:CY llliSCUJ:: 
~UIIi..illiT SECl'lON Tu w\AJOH G. 1! . \:ALTZ .Rl!:T'JRrUNG 'L'l::NTA'rl v-..; ORAF'T OF !NS'l'RUC'I'ION 
SHliliT. 

From1 
Tot 

!>ubjeot: 

17 August 1943 

Coor dinator of Research and Development, U. !> . llavy 
Wljor G. J:J . Will tz 
Flight Control Command 
Ylinston-Stt.lem, N.C. 

"Oce an Survival" , aucgeationa of changes 
in the manuscript . 

l. Thank you for forwarding a. draft of the finiehed manu-
s cript for "Ocean Survival" to •nr. Lloyd George, Chief, Technical 
Literature , Emer~enoy Rescue Equipment Sect ion. It has been reviewed 
by the staff of that s ection, and it is felt that it i s a compact, 
c l e a1· statement of essential probl ema confr onting r af't survivors, 
together with mach c;ood advice for sol ving these problems . 

2. ThE>ro have been seve ral sug~;estions made f or improve-
ment of the manascript . These =~: 

(a) 'l'her e is a ne ed f or somethinG more on t he subject 
or mor ale than i s provide d by the four lines on pa~e l. 
Some enc ourat;ament shov.ld be p r ovi ded, It would help 
if the s urvivors could be reminded that s omeone is tryiu~ 
t o find them; that there is such a thing a.s an Air-Sea 
Re scue s ys tem. Other publication s in this fiel d are 
carei'ul t o cove r moral e 1 

"Ocean Survival" , put out by the AM' a t Bg~in Fiel d , 
Florida, s tates, 11Don't give i n to the seal Life is worth 
a gamble, just when you think you cannot go on a minute 
longe r, help IOAY be on the way" . 

"Safety J.:eaaures for LJOr ohant Ma r i ne", statoa t hat , 
" ;ilen in boats should r e1aetaber t ha t the i r chancea o!' surviYal 
de pend primArily on the ir men tal attitude and coopera tion 
with the Of!'i oer in Cha rge. If you can't be cheerful, be 
quie t" . 

'rhe Br itish publica t ion, "A Guide to the Preae r va tion 
of Life a t Sea After Shi pwreck", a aya t hat, "~xperienoe haa 
shown time and time a g&ln tha t the comfort and , i ndeed, the 
chanoea of survival of those adri ft depend upon the f rame o!' 
mind of the bo a.ta company " . 

Ocean Survival - a 
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lraa.oontinental & ~eatern Airlinee, Ino. •e, "Lite Raft 
Inetruotione" , eaye, "Make up your mind right now thit you 
are going to get home. Co about it oooly and oalmly. 
Remember , making shore in a lito r aft ie no longer front page 
newe, it happens every da,y. You oan get home ••• And you will 
get home ••• If you aro determined to get home." 

(b) On the eubjeot of water it hae been sugt;ested 
that men be advised to stoolc up before abandoning a plane, il 
there is time. A atatelllllnt on pe.ge 4, directly following 
the first paragraph, IIJAY help; aomething along this line 
por haps1 "It there is extra water on your plane and you have 
time, drinlc all you can. Bem.mber, th.e body makes a good 
storage tank". 

(c) It has been su&bested that almost oll of the 
IIIAterial on pa~e 6 under the headin~. "Drinking Fiah", be 
eliminated in the li&ht of recent findings. It has been 
brought to our attention that trying to extract water from 
the flesh of fish is an unsatiafaotory enterprise in view 
of the amount of pressure needed to accomplish the purpose. 
Teste have ilhcnm that any effort to uae a cloth to wring 
juice from fish will r esult in breaking the oloth before 
any juioo is squeezed out. 

(d) It 1a felt that so.mething should be added on 
the subjoot of eoa eioknoee. l'ih1lo experiments in the use of 
hyoscine have not resulted in including this drug in medi cal 
kits, tho ld.ta often do contain morpb.ino. There ie something 
to be uid for suggesting that a quarter of grain of morphine 
bo given when a man hae continued retching until he 1e i n 
danger of death. SomethinC a long this line might be inse r ted 
juat before "Raft Health" on page 8. 

(e) In relation t o what ia aaid about the signal 
mirror on pae;e 10, you will want to lcnow that direotiona 
printed on the baok of the ~rgenoy Signal Mirror, ES~l, 
han been oh~od. It now reada aa tollowu "(1) Holding 
thie side of mirror a tow inohea from)Our eye, taoe it 
haltw.y between the aun and reaouer. (.2 ) If aun ahining 
through oron doea not fall on your pereon, intercept it 
with hand or other aurtaoe. Tilt mirror eo u to aee in 
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tbb round retleotor the ~e of the bright or o .. thua formod. 

(3) liliile eight~ reeo\lftr thr ough center of e r ose, tilt 

mirror to direct br ight U.ge back throuj;h e r ose. Si'gnal 

h now aimed directly at reecuer. Practice awepin& horicon 

with aimed bee.m enn if no rescue b in sight, as mirror haa 

range up to 10 miles". It is au&geated that the aoript con­

form to theae directions. On p . 10, the dietanoe given for 

mirror visibility should be chan;:;e d to read, " •• , • , • , up to 

10 miles" . 

(t) In the paragr aph on tho eea marker on pa&e 10, 

in place of "quantity", it would be bettor to be oonoroto and 

say, " the complete oontente of a oan". Tho same point 1a 

true about spreading time. I nstead of, "it takes time to 

spread", say, "it takes approximately two minutes to spread 

to a well marked a.rea". 

(&) In the last two paragraphs on page 11, it 

would be bettor to explain ~ to keep the flares and Very 

pistol dry. 
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Survival • 
the South Seas tn 

The Story of a N~val Aviator's 20 Days on a Raft, With 
Nores by BuM&S on What He Did to Keep Himself Alive 

By Lt. (jg.) GEORGE H. SMITH 
On a July my llll"ht took olf f rom 

Guadalcanal at 1330 for a routine 
eombat patJool ovu Re11dova and 
Kunda. We .,.... llyinr Grumman 
Wildcat&. En route to Kunda .,. en· 

' cou..~ a aerlea of thunderhead• 
that were 10 welt dovelop..t that we 
eould neither ca over nor under them. 
We were:, however. able to tlrcle t,ht 
1t.onn to the eouth, and arrived on 
alation oat hour Jau, 

Thourh our mfoo!on wu combat pa. 
trvl, we found it neceaaary to etart 
homo almost immediately, for we had 
barely enourh RU to ret UO home by 
oldrtlng the otorm to tho south •• wo 
had done coming in. We decided that 
It would be beat to fly "on the water." 
following tho coaat of New GeorRI• ao 
far .. po.uiblt, then ro "on ln8tru­
menta." Flying throu~th the clouds on 
fnstrumenta. we hoped to bNak out by 
the time we pt to the Ruoaell hlanda. 

My rompau.. unfortunately, WAI not 
worldng, 10 my only hope wu to lly 
win1 on eomeone whose tna·trumtnt.A 
wue all intact. Shortly a fter entering 
the cloud• a t the eaatnn end of New 
Georgia. our formation diaptreed and 
every man wu on hia own. Jt would 
have btoen looliah fo·r me to continue 
o:n ln• tnune.nt.& with a compa11a 1 
f'Ouldn •t depend on. ao J returned to 
Rendova. I decided to try to go around 
the otorm to the oouth and pouibly «ot 
cloM! to the Ruooell lalando before run. 
nln~r out of f uel and faolnR a landlnjt 
In the water. I followed thot plan, but 
the etorm had moved farther !lOuth, 
and when I come down In the water 
a t 1900, I woo betw .. n 50 to 70 mlloo 
oouth of the Ruaaell lelando. 

Landing a Wlldcot on the -an Ia 
like droppln~r a ~bble on the water, 
The water impedu Ita p....,.eu, but It 
contlnueo to p down, After tho belly 
of my plane hit the water, tho plane 
....,1 forward 15 or 20 fHt, then nOMd 
down for Davy J o-·o locker. 

Fortunately, I wu p~pared, I had 
tho hood lod<ed open, and I had an 
extra canteen and an ~xtra tmt,...ncy 
kit on my parachute harncu . My 

P111~ J2 

ahouldor atrapo and 11feW belt wore 
drawn aa tight u I could ret lhom. 
When the plane otopped Ita forward 
motion, I diamgapd the 10fety har­
neu, kept my parachute buckled on 
me, gate a hard puah with my logo and 
went about tive f~t up to the •urtare 
· My rubber raft wu of the amall, 
on~man, eeat·patok ty~ that ia an In· 
t~l part of the oeat-type parachute. 
On .. in the Willer, it took abeut ftvo 
minutes to unpack and Inflate the raft.· 
lt wu duk when l landed on the 

Thia naval aviator's eaperience in 
the South Pacific attracted con. 
oidorable attention when it wao 
u11d a s the basis for a 11quonce in 
the comic ttrip, "Don Winslow of the 
Navy." Hio informal report is r• 
printed here in main, with 11ver<1l 
ponels from the comic strip u11d 
by permiu ion of lieU Syndicate, 
Inc., and with interpolated com. 
menta (in italics) pnopo,.d by tho 
Bureau .of Medicine <1nd Surgery ao 
a guide to other personnel who may 
find themMivos similarly ot sea. 

water but, d••pite· that. fact, I finally 
au~f'fded in r<'moving and inftndnR 
the raft. I dumped my heavy, watrr· 
ooaked parachuto pack into th1• rnft 
and painatakinRIY worked my .. tt 
aboard , beinR careful all the whllo not 
to t.ap~~;iae the raft and run the rl11k 
of looing It In tho d••·k. Complotcly 
exhouotcd, I lay athwartohlps for ol­
mot~t Rva mtnutea, vomiting up thu A~A 
water I had swallowed durin« the 
otru .. goe In the water. When I woo out· 
ftclently reated, I worked myoelt far­
ther Into the raft and aaoumed tho 
altllnl[ pooition from which, but for a 
very fow txceptiona.. I wu not to atlr 
for 20 daya. 

Tho nl~rht air blowlnl" lhrou .. h my 
Wll-1-r·aoaked ~lothea .-ave me a t'hill, 
but I •hive~ for nea rly two houra 
before I finally woak•ned and decided 
to unpack my parachute tor a bianktt. 

(TAl• I• o~ •xa"'J)l• of wA11 tAo 
Novr t. to irtttrt1ted U. f'~po.vr• h.(t t . 

TAo Naval M~dical RutarcA lftltit•t• 
it working or1 a .wit wltU:It will mttt 
tltncr ntrd.. Lt. SmitA't e:rptritncc 
o/ao thowa tl.ot o tarpoulitc to , ,-rue 
for protulicn a11d for toll<clio" of 
rol~ wotor oAo•ld bo a port of all r<J/1 
equipmtnt. £%trtJ pitcu o/ A£. pona· 
c.JeHI• miglft M ve bte-M ut td 0.1 a. tto 
oncAor.) 

on .. unpacked, tbe chute wu 00 blj[ 
and clumay that there was not room 
in the ra.ft for all of it. !therefore cut 
olf ~alf the ahroud linea and atowed 
them In the raft againa! poNible fu. 
ture need, and cut olf the top halt of 
the canopy to use ae a blanket. The 
reot I tlod in a bundle, ...,ured to the 
raft with an eighl·inch lenJtih of 
ohroud line, and, along with the pack • 
And hn1·ntM, threw them overboard. 

By thia time, the moon waa well 
above tho horiEOn. It waa a friendly, 
full moon, whiclf I waa d .. tined to ob­
aerve through one complete phase bt-­
(ore It ahould finally diaappear and 
ltave me lott and lon<'-IY amidat end· 
leu black ni~thta. I decided to try to 
fi'Ot a llttl~ a~p. Unable to llo down 
In the little raft, I deviled a method 
of oleeplnl" in t.he aittln . .r position, I 
tucktd my parachute ailk under my 
feet, pulled it back over my kneeo and 
over my head, then tucked It in behind 
mo. The allk would then support my 
h<•ad, throwfn« the wei~tht againot my 
f 1.'tt . Even with that de.vic:e, I .,._. un. 
able to get more than two or three 
houro of all't'p uch nlllht. The wavea 
and owello were conalot•ntly 10 to 20 
feet hlrh. Aa •oon aa I would dou olf, 
a wave would break ovt'r the boat and 
woke me up. Then I would ball out the 
watt'r, doze a~ain, another wave, and 
10 on Into the night. 

The days were hot, the nlrhta wero 
cold, and the wind and wavea were 
merclleu. To combat the heat of tho 
day, I kept my ll l~tbt oult. helmet, 
aho.a, IUn Rllaat"a and evan rny a lovu 
on. I madt a maak oul of parachuttt 
s ilk for my face. Aa a ruult I •ulfered 
very little f rom aunbu"', My ll•ht 
brown hair bleached to a pale yellow 
dtoplte my helmet'• protection. 

(TA!o woo tA• ve., b11t tM•I Ao 
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could Aat•, dot~e. u~(l of tAi• i-"t>ro­
•lttd mo•k IC'Oit a" ~Xt'f!llt',.t 1'dea. Sutt­
ffrtt cr•n m would have btCf'l mnM 

.u•f"L Th• Novv ho• an efftdi••• 
IVHbtcrn CTeom 1CIIcicA will be ttandard 
eq•til"'""' •nnn.) 

The wind and wave-" presented a 
mu<h more difll<ult problem th•n the 
eun. 1 kept my tea anchor out so th(• 
raft would ride "bow·lnto-the-wnve:t.'' 
At night, my para<hute aUk n'<lurrd 
the shook of being hit by breakinl{ 
waves, but it did not k<'<!p me dry. The 
constant pounding of the wave!'! wa" 
nerve·wracking. I soon at.art,fd cusKing 
at them. The cu .. ing save way to 
&<:reaming, anct then I got hold ot m)•­
oelt . I otopped and prayed for •trenKth 
to withstand the merciless pounding. 

I carried morphine ayrC'ttes in 'my 
t~mer~ency kit far relief from S<'vere 
pain. When my nerve" seemed near 
tho breaking point, I u•ed tho mor­
phin~ to give me re.taxatlon. Wht•n I 
was under the influence of the dupe. 
the pounding of the waves Cl'tiKt•rl to 
irritate me. I resorte-d to it. on thl'('e 
differ(>nt occasions, all at night. 

(TIIi~ tcM.8 toilf' WH" of nwr,1lti11t fiJI• 

rrtlttt nttd tlti~ ~tllow• th(' rc:alfr.UI u•J111 
tJtry •hould be in tlt;ery emcrgrucy 
kit.) 

The three week& that I opont nd.rltt 
in the Core..l Sea were not without th<-it 
exciting mDment·a.l had always wantt'd 
to aee a whale. and durin~t the fl r~t 
week that wish wa.s fuJfllled ~ix time~. 
The Aut appeatC<l on 16 July, I hrol'd 
a nDist!' like large rollers brt'akinsc on 
a beach. Lookin~t In the dlrectl<ln ot 
the noise, I aaw two whale~ Df th" 
Apcrm whale or blaekfl•h typo. Ont• 
wal' comfn~t right toward tny rnlt. He 
would roll on the surface of the water, 
blow, then submerge for nlmoot 100 
teet Wore coming to the aurtnec fu 
roll and blow arain. I tried to paddle 
nut of hie way, but could mnkc h() 

headway In the heavy aea. I thought 
of shooting him with my plotol but 
-oon realized that I could not kill him 
with aueh a amall weapon and that the 
ohot would juot onra11e him. I put my 
piotol and paddleo away, cheeked ta 
""" that all my equipment wa• ... urod 
to the roft. Inflated my "M8P W<•ot'' 
and walt~l tor the <'rlsi!!. 

(II (~ of Nh"o•t imt)nrtancr to ,.,. .. 
curr nil g1nr to the raft a4 •mm rr~ 
,, .. /bit.) 

The whale came to thr ourfare. put 
hi• no•• ogalnot thr •torooard tldo or 

tho raft, pu<hNI it Jaboutl 10 fwt 
lh1-ough the water and then slid und1•r 
tho boat. H• wn• ahout 411 !oct hinl! 
ancl, a" he Mlid unch•r me, cvt1ry ir,;oh 
of lh<• ~0 f<'<'t ••••m<"l like o mile. The' 
WflH•r wa~ clenr Ul' a CI'Y1'hil boll. And 
I watched thnt hus.rc:- ml:\mmnl ~ubmt•rge 
to thr,l pOrt !'id~· 11f tht1 ruft. Hr cun­
tinu-.'tl on hi~ way, roJlln.r and bfowlng 
•~' h1• wt•nt. 

At tiu•k on JA July I hcord a very 
violt·nt •plo•hin~ off my port h<•nm. On 
clv:ter obl'<'rvotion 1 ~aw whnt np­
P<'Rrcd tn be A fiKht bt•twet•n n marlin 
nnd a mnck('l·el. Th<' mt\rlin w .. ,. "-t'''<'n 
or right f1•t•t lnnlit, had nn J~·int·h 
••spikt•'' and apparently wn" tryinJ;t to 
<nt<h th<• an-ir,oh mo<k<·rt•l. Thr fi~ht 
wtul o'ne nf lhc• mo"t violent nction~ I 
htw<' (!v·cr witnf':c~Nf. The two fi!l.h cnme 
rlin~ctly t.ownNI my rart nnd thf.' lru"t 
timt• they jum)J(~ nut of thc> wntt~r nnLl 
~plu~hed back in they w(•rt• ju!lt thrrt~ 
((•t.:t from m<!. I h~d vi!dun11 of tht• 
nmrlin 'ft ••spike'' pit'rcim~ my rnft nnd 
lf'nvin.r me on th(" oct.•an withnut n 
"c.•nt. God ntu~tt hll\'l' be.<•n with mr. 
for the tish di~uppetlrtod nnd I cHdn't 
~c· them nguin. 

On 20 Juh· r f't\W thr ftN.t of mnnr 
Japnnt•xe pfone" thot I wns. to :ott'l' hl·~ 
f•Jrt• bc.~ing J'(I~C'UNI. 1 driftc.td on C'HUI'~<' 
ttf nbout 300 detl( l't'l'." dtt•p into <·n~·mr 
wah•rt'l. A t.-w l'nt•my l' lunt•" JHl!OJoCC"CI ell. 
rc:C'tly O\'l'r M(l 111' lnw a" 500 ft•t•L hut 
fnllt•d to SC'(' me. I s.nw tm nvc·-rngc.• uf 
one plane.• R dn>' fmm tlwn on. some 
friendly, ttonH• C'nt•my, ond othcl's too 
fRr awny to be J lt•('cJ~nit.t'd. I signnlrcf 
~onw with trnl"t"t' ammunlti()n honi m~· 
• .all. with R mh•ror which 1 fiosh<ld in 
th(' ~un, nnff with !Ocn-markcr dyfl, But 
not n onC' was to :>«:!C my ~ignnlll unti l 
1 AUJ(UNl. 

(/'t-rtpt.r tuu• of tlo• tWtRt'ill ,.;g;mNnq 
mit•ror could luu·dlu lutt~r fnllcd fu lll­
trnr.t a'ltcutiuti. Tt ·i• drt•dly atctu·,.r,. 
u·lr,., if i~t, ftHN( fH'ttt)r1'l1f. ltl. Smith 
J1rulmMu l1ml 1111 ~t1'11mtlhtg ,;,.,·nr.) 

On 2'4 July J !11\W t ht• firxt l"hnrk, 
01·rlinnrily t~e """ 11nchn.- ht•lcl thr · 

bow nf t.ht• rurt inhl the• WHV('!C, hUt 
Rround 13:~0 on thig dny J nnti<'t•d I hat 
I Will'! rlrllnK "lflt•W .. }'A UJl tht• Wn\"i•Jl, 

A fl~th lint• whi~h J hnd A(•<'UI't•d tii.'Al" 

tb<' c<•nt,•r of tht• .l(tnrboRrd "irh• c.r th~ 
raft Wltl'l t.nut And tlrnwn OUl nt A OU .. 
deJrrc'(l an,rle tn thl' ,.-itfu of the rprt. 
!iudolt·nly tht• A•h linr onapped, tho 
ra_ft "wung bal•k to llll UI'URI po111JUon, 
and o "hnrk'" fin bl'ukl• thr surface of 
tht: water. Hv awnm undt•r tht· •·ntl 

and with hi• do,.al An out a fioh lin<• 
that I had ... ured to th• p~~rt oi<IP. 
Thinkin~r ~ dead shark would ftoot, .I 
trit•d tn !'lhnnt him. The bullt•t fltrurk 
homt•. Th .... ~hnrk jumped from tht• 
wutcr. thtm ftounrtert"ri nnd gnk. Thco 
••me thing happened whrn I trird to 
.othoot a macke.rel, liO J d(-eidf'd not to 
wnJtte ammunition on fi~h. 

On 2~ 10nd 29 July halt n dnxen 
Rhnrkt~ Wt' rtl with fn(' riRy and ni•ht. 
Only one. howt•Vt•r. made an attempt 
to attack, ancJ it wu il •mall onr about 
tour tool lon~t. Moot ot thooo thnt I 
~aw wut at l(·nl'lt ~ix or &t'Ven feet in 
lonsrth. !liy lon• would-be ~tllnckrr 
rnJI('d over on itil ~id<' and tur-nPd al· 
mo!'it bclJy.up to Jl<'l into po"itinn to 
bitt~. I could 1((\e lb curvt'd mouth, ugly 
t•eth nnd beady, pil(-like cy••· · 

But nMRin God wo~ with mr, My en· 
rmy fniJed to rarry through hi• nttack. 

(TIIi~ indirtltf'~ thr d('•t'rffbility of 
a rrtttly tfficl~ur ~tlturf.: r£tJc-llmtf, upon 
1••hit'lt """" wnrk ilf ·1'10to bt.'i1111 doH4 
b11 fhr ,yn .. ,,,., rf••t'rt~·rh mr,,) 

At du•k on 20 July a hul{e wave 
thrrw thr,o f'Hft cnd·OV<'r--t'nd. Luckily 
f hAd all Of my Cf)Uipment ~C'CUrt'ly 
la.hrd to the raft and tM raft ltoelf 
wnl" l'trcurNI to my body by A 12·foot 
lc.•ngth of shroud lint. I had "rt•n ~hRrk1. 
I~M thnn halt an hour lxofort". anct now 
I thou11ht of the poo•ibility that they 
Nerr 1urkin~ uni(t•(•n In the black wAt,tr. 

At one t>Oint In my training I hrl 
heen told that ~hnrk!l Wt'rc coward~t 
•n•l thnt they would hcoltatc to attack 
u man thnt moved nbout \1inlt'ntlyj ~n 
I kiohd Anrl •pla•hod with all my 
ml"ht while I ri1<htorl tho l'Oft. 

(Thi~t prnrt'dm·r U'ttlf r Furflu ri'ght. ) 
I SUCCC'cciNJ Jn it4•ttin~t nbtun~d with 

lillie diflloulty nnol wn• happy to ftnrl 
n11t " ~tin~tlc• u1·tldt• of <'f(uipntent loJ~it . 

When I lnntlod <)n lh<• •••· I hod twO> 
•lny~ ('m('rA"cnc>-' rntionl'l with mr. ThC'JtC• 
inC'IUilrrt Pl iX 111mnll tons of Jlt'mmirnn. 
tlm•o chO<olntc bora, a amnii Jnr or 
malted milk tableta, oome multiple vi. 
tnmln tnb1rt"· !'tlmt• vltnmin Bt lahlrtJt 
1nd about thrt-e pin I t~~ M wutcr. I dirfn't 
l'nt n thing the ftnt dn>'• 

(.';;ltitHOt'rrkerl I"'''~•WIItl nlmnlfl iu. 
t'ttl'iflbttJ tin Jml dt•~til·c t() tal or drink 
for llrf' firttt ..!4 Jrn,,r.,.) 

Thr orrond duy I oleolrlrd to rotron 
my (fnM.I to make It laat at lt•lutt 12 
tllt)'l'l. 

(It ilf 1'r'rJI tUflll' lu rt'INutt /fJud n#f. 
(,/,Smith did,\ 

I nllow<od my,.)(, tho••••fnrt•. four 
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I mouthtall of wat.r -~~ cla;r, half a 
choeolat. bar, whleb I alt.maled every 
other cia)' with one taD of pellltlllcan, 
t•o malticl milk tabloto, ..,. multiple 
vitamin tablet and ooe Yltamln Bl 
tablet. 

Oil the f ourth - m ine I found an 
el-"t-IIIC!h llah In m:r - &IIC!hor. I 
didn 't lr:aow how It lwl aotton thon, 
but that didn't worry mo. I took It oat 
and ato It raw. 

AU atumpu to wrlttc moletare out 
of tho flooh fallod. 

{TA• "pA /ttioo fablo";, tliU NK/or­
t•utolr fowrt4 i• "'""• pootpAiolo for. 
tAo olli,_.elc4d. /1 Aoo btnt _,.., 

''"""'"1•1• *" wriK11 bw And olir op. 
pr«::Gble "" '&.twro /rortt pA.) 

I trlod tO cut the meat Into amall 
oquaru and wrlnc It out In parachute 
ollk. Tho aUk beeame oily, but It waon't 
t"nouch even to moi•ten my tongue. 
Then I trlod wrlnaing It out in pu.., 
with the oame lack of ruulto. 1 took 
101110 of the fleoh and put it betw .. n 
the rounded aid~• of two tanterene. 
oqu-lnc and rolllnc to get a wringer 
action, bu.t thia, too, waa ineffective. 

On aeveral oecaaiono, I opoarod ftoh 
with my oheath knife, for that wao tho 
onl1 - Y I 'eould catch them. They n­
f!IMCI to take the bal~ hooko 1 hunc 
on llneo on the tide of the raft. Tiny 
minnow• appeared under tho raft dur­
lnlf the tlrot few dayo and atayod there 
until I wu rHCuod. I made a aelne out 
ot mooqulto nettiDJr, eaurht oome of 
the minnows and awallowod them 
alive. I had olwaya rldlculod the col· 
lege boyo who calned notoriety by 
owallowiDif live rold ftoh, but I ~n~eu 
now they muot have been hunlfi'Y-be­
cauoe It can be done If a fellow It 
hUnlfi'Y eDOUJrh. . 

(SluJrp boneo 011d tea/to .rna/to It;,.. 
adviooblo to '""'""'" liv• fid,) 

I kept my .4fi In fairly JrOOd eondl· 
tlon by ''field otrlpplnc " and cltanlnc 
it every day. At lint I lubricated It 
with oea water. After the liMit week I 
rreaoed It with fa tty tl .. ue from blrdo. 

I ahot many blrdo durlnc the 20 
daya, moat of them •~brown boobfe•/" 
JrOO ... IIko blrda with a flv.-foot wine 
opan. I ate the livor and drank the 
blood. The reat of the meat wao not u 
palatable u the llvtr, but I cut It Into 
very amall pleeeo, chewed them and 
a-llowed thtm whole. I had to f orce 
It down, but I kn•w In my mlnr\ tluU 
my body Wll rettinJr nnurlohment. 

(TA' drinltixg o/ tAa blood of blrdo 
or fio~ lo od•lml bwtiiU It addo f!t~ldo 
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lo tAa ...,r oo woll oo IONtriliow.) 
Whoa I ohot tho blrdt late In the 

afterDCJOn, aft.r they had been flahlnr 
all clay, they had ftah In their throat&. 
Tbae ' ftah we"' prodlpotad to oome 
tJ<~ent. The atomacb jaleoo had otartod 
to worlr on them and the moat wu 
t.nder. I could pllll Jt away from tho 
bonoo, chaw It and owallow lt. It taaled 
aa thourh It had. been partially cooked. 
It waa porhapo the boot thlq I had to 
eat outolde of my l"elfllllr ratlono. 

Before I ran out of freoh water, r 
decided to ea·porlment with d rlnkinc 
oea water. I triad to ric a dlotllllnc ap­
parataa out of two canteena, but It 
wu unaaccaoful. I triad Iodine In the 
water but that, of courae, did not 
work. I didn't expect It to, but I had 
nothinc to looe by trylnlf. I even tried 
puttlnc aulfanilamide In the water. 
Not being a ehemlat, 1 thourht by 
oome miracle tha.t It mlrht precipl· 
tate the oalt. It did not. 

My malted milk tabltto were In a 
email jar with a metal eap of the 
.,&erew...on" ty,pe. I rJ&'I'fd a valve on 
the cap that would open under pr ... 
oure. Securing the bottle to my flah 
lint, 1 lowerod It Into tho water. The 
valve opened at about a 40·foot depth 
and ad.mitted water. I hod two reaoono 
for doinr thlo. Firat of all I thourht 
that the water at that depth, heine 
under turlt\e pl'fl.lure, might not have 
u much oalt In the 110lution ao the 
water a t the aurface and I mlrht be 
able to drink it. Secondly. I ·thoucht 
that It micht be colder than the water 
at the aurlace and that the bottle 

. mlttht aweat In the oun, like a pitcher 
of Ice water, allowlnc me to lick the 
aweat off tho bottlt. Both uoumptlono 
we:re falee and the experiment wu en.­
tlrely unsuc .. uful. 

One day I oaw a "booby bird" land 
on tho water, dip Ito lonr neck under 
the surhoo and take a drink. It made 
me anrry. I couldn't underotand why 
the bird, which wao only lleah and 
blood Ilk• myoolf, could drink ooa .,,. 
ter which I could not. l ohot the bird. 
retrlovod him quickly and cut him 
opton to trace the courae of t.he wat•r 
throurh his dlreotlve oyotem. 

There waan•t a thine unu1ual about 
lt. Tho woter juot wont In bls mouth. 
down hlo throat and Into hla otomach. 

Around the lnloltlnn ot tho "booby 
blrda" I found a handful ot tat, which 
I uoed f or rreulnc my JrUn. Ont day 
tho thoutht oeourred to mt that I 
ml.rht trreue 1111 mouth with the fat 

and lf'lt ooa water into my otomoch 
without taatlq the oalt. I d.ld that. I 
l'ru.aed m.)' mouth, •wallowed eomo 
to rreaM DIY throat, eoop.....,a and 
otomach, and drank ooa watar until 
the C1"UM wu wuhed away. For ft.ve 
daya I drank a pint of water each day 
without Ill docto. One nirht, when my 
raft capolaed, I owallowod enou11h ult 
·- ter to become nauoea~. When I 
aot back on the raft, I felt like vomlt­
lq. I aot out oome of the bird'• fat 
and .... nowed It, and my otomach waa 
oottled Immediately. 

(TAo Bwrcao of ModiciKO o'lflll Su"' 
1•111 etrO'Jigl~ iulvltn tltat tAit pro-­
.. duro NOT be fol/owtd. A comploto 
(lrticle. o-.: tAe Jttbje.ct will b• prne11ted 
111 a fortAeomi"ll loo11e of tAo INI'()ti­
MATION BULLETIN.) 

On the nlcht of 26 July It rained 
continuouoly all night. I laboriously 
tilled my canteens. I caUJrht the rain 
water In my aea anehor but couldn't 
put It Into the canteen beta110e of the 
rouch eea. 

{AwotA~ e.:wmple tAowing ell• Ht~d 
for a t4r'J)tlttlin, 'Prefnablv 1oitlr a tube 
10 loca.tttl tJuJt water migAt, be poured 
fro-m it 1'uto a ca1tle~.) 

I ftnally oolved the problem by put­
tlnll the water in my mouth, then 1111· 
lntt the canteen like a mother robin 
feedlnc ito young. When the cante<>n 
~.. full, It wao otlll ralnln~t and I 
~•uaht another cup of water. 1 didn't 
want to wae:te it. 10 I 

1
drank the rain 

water. thus end.lng tht · ua·water tx• 
perlment. . 

(It I• v1r~ dutrabll /or •u.ruivore 
to driuk all tlac rain , watct• thry can 
beedure. irt c-attl of delt11drnUmt, utat·fr 
it abtorbM oHd t for-ed iH tA• ti'""' 
lnol•od of bolng givtn off b¥ t~o kid· 
"0¥' ., "'"""' IAe bod¥ h4t be.,. . .. 
ceit'i"g 1't1 normal water 111ppl~.) 

On 1 Auruat at 0900, after I had 
seen nothina but Japantn planes for 
aeveral dayo. a New Zealand land· 
baaed LOckheed Hudoon paued ve.ry 
close to me. The taU gunner oaw my 
aea-marku dye 1pread on the water. 

The plane turned, made a wide 
circle and flew down ..to .. to the raft. 
For the ftnt time In my lif o, and I 
hope the loot, I erled for Joy. Tho New 
Zealande.n circled tor about one hour. 
I waa afraid they would cheek my po. 
altlon and leave without dropplnr sup­
plleo, and, frankly, I wa~ JrOttlntt 
pretty hun~~:ry ancl thlnty by thla 
time. I put on my rub~r paddleo, 
leaned back In the raft, and olrnaled 



I 
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In .. maphore the lettero E-A-T. They 
modo another wide oirele, and then 

• drop~)«~ an lnftated lifo jukot with 
ouppllto a ttached. Tho bundle hit the 
water about SO foot from my rafL I 
paddltd to It and found Army-typo 
r:merttency ratlont, 1 cantftn of wat«r, 
a map markinc my poaltion. ammunl· 
tlon for my .45, a waterproof ftaoh­
llrht, ftrot-ald equipment, a Very plo­
tol and otar ohello, and other uoeful 
itemo. I wu hunrey but 1. al,e opar­
lnrly, not knowinr how ooon I would 
be reO<'ued. 

(It i• alwa11• wtu to couurue ra..­
tiou •• ) 

The New Z..altndoro flow by once 
more, wobbled their wlnp , and huded 
for home. 

I watched for a ro..,uo plan• tho 
root of that mornln~r and all that If. 
tcrnoon. but none appeared. t watched, 
waited, hol)«< and prayed all day of 
2 Au1<11ot, but thtre wu no re..,ue In 
aigbL 

About 2300 on 2 AuJ<U•t my raft 
capolzed a~~:ain. B•lnfC rather weak by 
thio limo, It took m• nbout 15 mlnuteo 
to turn my ra!t over and get Aboard. 
Durlnll the otrUiflflt I loat my para­
chut<-ollk blank•t and a pencil I hod 
been uolnr I<> k .. p a lnlf, I woe In mlo­
•ry tho rcot of the nilfht. It wu th•n 
that I realized how much warmth tho 
panchuto had providod. 

tTitit ~hOWl! tltt ,,,.,,_,{t¥ of lfttlr• 
in11 all11oar to tAt raft a. lOOft ao pol· 
1i6/o.) 

8 Auli:Uat wu a dreary da y. Mlot 
and thunderotormo were all a round 
me. r didn't expeet )ltiJCUtt. I ••• con .. 
vlnctd that I had drlrt•d eo far out 
nf po•ltlon that tho roeeuo plane• 
couldn't lind mt. I wao, thenforo, a 
aurprleed and happy man when. at 
11110. I apotted thrto Navy Catalina 
ftylnR' boat• approaehlnll me. Twn 
puaed within half a mile Jlut fa iiNI 
to Ate m•. Tho third pa11od dlroctly 
)Verhead and saw the tta·ma_rker dye 
l had oproad on tht wotu. 

He dropped a mokt bomb to mark 
my pooltlnn nnd rallod t~o nther 
plane• baek, and nil threo clrclod tho 
raft. The wav~lt 1nd •wt"111t wei'~ 10 
feN hhrh. It would havo been a rou~rh 
oea for any croft , let alone a ftylnr 
boot .• 

Two or t.bo plan,. lowered th•lr re­
t rac!Aible winlf float• and made an at­
tempt t<l land. ll<>th plloto dtdcfod, 
upnn t•lu~t••r ohJwrvutlnn• nf tht WAY4•11, 
nnt to risk acttlnr down nn ouch • 

ehoppy Ha. About that flmt• I drifl<'l 
into a rain aquall anti tho reocue 
planet loot olrht or me completely • 

The third pilot wu a, little more 
adventurHOmr than the othera. AI· 
U.ourh he could not oee me, ho decided 
that. If one or them did not lond on 
the water in that vicinity, thoy would 
probably never ftnd me a~~:aln. H r 
dropped hla dopth cliar&H and about 
800 rallona or raeollno to liJ<hten tht 
plane and made a power-otall landing 
on the water. • 

Rio otarboard wlnR' float hit a owell 
u he wu landing and atarted to opln 
tho plane to that •ide. Quick a• • cal, 
the pilot hit the throttle on th• otar­
boaed en.rine, and klckod the rudd•r 
and atkk to port. Tho lumberintr Cata­
lina otralrhtened out and drop~)«~ Into 
the eu. A wav .. broke over her and 
omuhed the port ~run blioter, 1\illnlf 
the after compartment with water. 
The plane f('maint'd aftoat, hnwrvtr. 
and tht ere.w baii\"CC out the water u 
it !Aixlod Into tho rain ~~qu•ll whort' I 
had dloat>POII'od. After toxlinlf about 
two mlh•8, they fourul m~. lf'OYJrin~ m.v· 
"""on the l01t of the ration• that hod 
boon dropped to me OJI I AulfUot, 

Doaplt• th• Ca!.ollna'a pr .. arioua 
po~tfon on a hravy sea in enemy 
waten, I for one wu In the lap of 
luxury: 

I atrotehed out o~ a dry bunk, pullod 
a warm blanket over me. d1·a.nk aome 
tr.all water and amoktd a t"igarrltt 
whilt one of tho crewmtn ft•ed mt two 
tumbltro or ~~:raperrult Juieo, • couplo 
eupa of colrte. twn bla steak• and a 
lafli:O 'dlah or p .... 

The oea woo so routrh that the pilot 
d .. lded not tn rlok a take-off at th•t 
time. Ht 111ked m{l If thf water t\'tr 
nt any nnoothor out the...,, but I 
C'Ouldn't otrer him mueh ent'OuraR"t· 
mttnt. Althoulfh tht wavts wert' run· 
nlnll a l looot 10 ftct hla:h. It woo IllY 
1mootht~t aea "inct' H July. 

W• atayod nn th• watn all that af­
ternoon and oil that nlaht. Tlte plane 
weatho~kod into the wind and the 
owollo onnstantl)' hit tho winK floato 
frnm th• •Ide. Tho Catalina cruked 
and ~rroaned like on old haunted 
houoe. The wavta onrutred the bow of 
tht plane and broke aralnat the hull. 
It Wll • tribute to our alreroft en,t­
neoro that ouch a ll~rht atructure u 
the hull of an alrplan• monall:ed to 
wlthotand th• mercll••• poundln1 of 
n ht!twy. anlt'r,\' IIC'A. 

I WAJO fntlt• Jtc·••lhnbly sr•·nteCul for 

componlonohlp, and tho eouroJi:OOuo 
crewmen kept up • rontlnual convtr· 
aation with m• dHpite O<'llkkn<'IA. 

At dawn of 4 Au~r~~~t the naviptor 
~ported that we woro 100 mit.. duo 
eouth of tho tnemy air baH at Kahlll 
on Boulfalnvlll•. Tho wavoa wert otlll 
10 feet high, but tho pilot dcoidod to 
attempt a hoke-off nontthtle•• · If" 
reuonflf that. if Wl" atayed on th<' 
water, the plane would bruk UJI in tho 
hoavy ou. And t)>• ,...,lbl!lt)• of Jar•. 
otrallnr wao alwaya a throat. He fell 
that he had a 50-50 chance or llCitin.or 
the plane airborne. If the !Aik~ff 
failed. we would all be In tho wat•r 
that much JOOMr. 

The take-off wu o~oful! Th•• 
cumbenome plane bouncod uff the toP 
of one awrll and apankt'd onto anotht\r, 
knocklnJC eom• rlvelt! out or the hull. 
It bounced Into the air about 10 knot• 
olowor than it ahould have boon to be 
airbemc, but opin the pllot'o akill 
uved our lfvto•. No om- but a n t"XPf'l"l 
pflot could have held that plane in th•• 
air without aplnning. Our,. was an cox· 
pert, •nd wt remained •h·bcwne. 

Boforc lakin~~: off, th• '"""' bad 
lirhtonod tho llhip by thrnwinA' overy 
bit of lOOM ~rear ovuboard, aavina 
Just a very few rounda o·f ammunition 
for an emer~ney. 

After we had """n alo·borne about 
ten minutt1, th1·~ more Catallnaa ap· 
peared and eoeorted uo hom•. They 
had come out to searth for their loat 
plane. I wao taken to a fteld hoapital 
on Florida JolancL 

Thouf{h my rations were meaRCr, I 
hod boon able to kecp my body In 
f•irly rrood condition. I loot :111 pound• 
durinr the 20 doya and oufforod oom•· 
what ·from ptt'uure eorH that devt"1· 
oped on my olbowa, back and huttotko. 
On the raft, m)' feet were wrinkl"'l 
and white ft•om con11t1nt ln1mrrfllon In 
aalt wat('r, Aftf'r J well' t\•JI.rUC'd tn)' 
hondo, ft<lt and ankl•• be.,•n owellinJ<. 

CCI'ffmprtl qunr-trn '"'' hntl b11t ""· 
tumidnblr o" o tt"f-MOM rn(l. TAitt 
tt tvrl/hrfl of tit,. frd o»d tntklr• If"#~ 
drr' ltJ immrr~inu tutd tltr driH"ndrnl 
1m•;li"H of lho ltgl.) 

Whon tho reacuo plane hit tho 
beach, I waa unablo to walk. Then' 
.... abeolutoly no r .. unrr from tho 
walal duwn. 

Attor throe dayo In the ft•ld hoopl· 
tal, I wu otronR' onou1h to 110 on. I 
ohavod otr my heard and otartcd my 
lt>n11 trip hnmo. 
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