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SUMMARY

REPORT ON URGENT NEED FOR LIGHTWEIGHT EXPOSURE SUITS

The heavy-welghted boot-type of so-called "life-
saving suits" now required by Coast Guard regulations
on ocean-going Merchant Vessels ARE DANGEROUS.

The Chief of Naval Operations has Instructed Armed
Guard crews nelther to use nor to accept them, Their
removal has been recommended., The Coast Guard has

taken no action to date,

Officlal experiments and tests have shown the
value and urgent need for lightwelght protective ex-
posure clothing for survivors of ship sinkings or plane

crashes at sea--particularly in cold water,

Recommendations,- Action should be taken by Naval

and Alr Services to:

1. Review all available data on exposure sults,

2., Conduct final tests to form basis of Immedilate
procurement and distribution to Air, Naval,

and Merchant crews.



May 1, 1944

LIGHTWEIGHT EXPOSURE SUITS

Seagoing personnel of the merchant and naval serv-
lce and air crews on overwater routes are NOT being
furnished with any sultable type of exposure suit.

Early in the War the British Ministry of War Trans-
port, acting on the recommendation of & Medical Commit-
tee, authorized the Government purchase and issue to
every Britlish merchant seaman and officer a lightweight I
exposure suit. Approximately 300,000 of these light- |
welght (3 pounds-6 ounces) suits have been furnished
to British sailors,

Constructed of fine weave rubberized fabrie in the
form of pants with stocking feet and jacket with parka-
hood these suits have served to provide lightweight
"oilskins" for survivors in lifeboats and on rafts, .
Thelr issue and availability 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=-

e — =

quired by regulation of the U.S, Gcas}_éugr&'ta have on

board a so-called "life-saving suit" for each crew mem-

ber, These sults are heavy and bulky-=14 to 17 pounds--
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have WEIGHTS in each boot and their use rapidly accelerates
exhaustion of survivors having them on in the water.

Reports of thelir dangerous charaoter have been re-
peatedly received by ONI and forwarded both to COMINCH nn%
to Coast Guard. However, no action to bring about the
substitution of a suitable exposure suit has been taken to
date,

Naval personnel assigned to merchant vessels or members
of armed guard units have been definitely imstruoted by
official Memoranda that such suits are dangerous and further
that they are not to utilize or receive issue of any types
of lifesaving suits., Justification in detall for this
stand is set forth in (Attachments A and B),

The dangerous qualities of these weighted lifesaving
suits were further pointed out by the Liaison Committee
on Emergenoy Resoue Equipment. In Recommendation No. 3
(Attachment C) issued pursuant to Memorandum Directive
No. 58 (Attachment D) of the Joint U.S., Chiefs of Staff
the Committee said: ‘

"It is recommended that immediate steps be taken tﬁ
remove from Merchant wvessels and military transports, all
existing types of the so-called "lifesaving suits."™ These
suits have proved to be dangerous,
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"It is further recommended that immediate steps
be taken to furnish personnel on the above types of vea=
sels with a '"protective exposure suit.,' A satisfactory
suit has been developed (Attachments E, F and G). The
covering specifications should be generally followed
particularly as regards the qualities and characteris-
tics of the neoprene coating., The suilt as packed in
the buoyant bag container should not exceed six pounds
in weight.

"The Committee advises that: the primary need of
survivors 1s for an overall garment which will protect
them from exposure and which is of such a character
that 1t may be comfortably worn in boats and on rafts
and of such weight as to be readily accessible and
available in time of emergency., June 5, 1943,"

Neither the Commandant nor the Chairman of the
Merchant Marine.Council of the U.S, Coast Guard have
heeded this recommendation. No action looking forward
to the removal of these suits has been taken in spite
of the desire on the part of enlightened personnel of
the Training Division of the War Shipping Administration
to take action, The Coast Guard has in fact reaffirmed
thelr previous stand (Attachments H and J),
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The dangerous character of these alleged lifesaving
sults has been reported officlelly in ONI digests. For
example:

"The loss of life,,,..may be attributed to..eeses

"4) That éhare 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 lifesuits provided the men
were useless and were removed by survivors," December 18,
1942,

"Three of the merchant crew were wearing rubber
sults at the time they were spllled 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 sults partially filled with water,
These men were very much dissatisfied with the rubber
sults. The Navy gun crew had been offered the use of
rubber suits by the ship, but had refused, March 29,
1943,"

"On the same vessel one man jumped overboard with-
out any life jacket under his 'life saving sult' and
stated that if he had not been a robust strong swimmer
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and had not had assistance to cut the suilt off his body
he would have drowned, March 29, 1943,"

The uselessness of a heavy weighted suit worn over
a life jacket is evident since: |

1. Any buoyancy supplied by trapped air'is very
transitory.

E: The sult filled with water clossly counter-
balances the 16 pounds of buoyancy affarded
by the Kapok life jacket, which the survivor
1s supposed to be sure to remember to wear,

As a consequence THE OSCILLATING MOTION OF THE

SEA "DUNKS" THE SURVIVOR WITH EACH WAVE UNTIL HE IS
THOROUGHLY DROWNED,

The operation 1s much the same as the vertical
motlon of a whistling buoyl Exhaustion is further
speeded by the helmet type suspension and the raglan
cut of the weighted sult placing all the strain on the
neck muscles to hold the head up, A more efficlent de-
vice for "life taking" would be hard to devise,

As a test the Director of the Marine Section of
the American Red Cross was placed in a sult in the
Potomac River on a moderately choppy day. Although
an excellent swimmer (ex All-American football star),

he was in a drowning condition in about twenty minutes.
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The acculn;atad rasulté in the open sea can best be
left to the imagination, HOWEVER, OFFICIAL COAST GUARD
TESTS WERE CONDUCTED EITHER IN A SWIMMING POOL OR IN
CALM WATER.

Further confusion and additional 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 1s thereby created in the minds
of all between attending to the lifeboat and 1life raft
launching and donning the "1life saving suit" and jump-
ing overboard, The seamen themselves have repeatedly
called for additional boat drills and instruction of
green crews., The continuance of the use of these
dangerous suits impairs drift efficlency and assists
panic conditions to grow.

A lightwelght (5 lbs.) exposure sult packed in a
watertight beg, easlly carried and stowed is recommended,
This sult 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 Canadisn Air Force, and 1t is now
becoming standard equipment,

The need for a lightweight coverall exposure gar-
ment generally of the type shown in the attached photo-

graphs 1s unquestionable, Production of such suits
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in quantity and their immediate issue to all seagoing
personnel (with the possible exception of combat ships),
as well as to airborne passengers and air orews (At-
tachment L, N, and O) on overwater routes, is definitely
indicated.

Continuance of manufacture of heavy dangerous "life-
saving suits" (of which upward of 200,000 have now been
made) (Attechment M) utilizes labor and strategic mate-
rials, i.e., rubber and neoprene, to a great disadvantage.

The production and use of these suits should be dis-
continued at once and a tough lightweight EXPOSURE SUIT
should be produced and distributed immediately.
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ATTACHMENT A

HAVI DEPARTMENT
OFFICE OF THE CHIEF OF NAVAL OPERATIONS
TWASHINGTON

July 1, 1942,

The Vice Chief of iiaval Operations.
The Commandant, U. S. Coast Guard.

Life Saving Suits for Naval Personnel on Merchant Vessels.
(a) Ltr. from Cormandant, U. S. Coast Guard, CG-1C-5047
‘ 1iin of June 23, 1942.
(o) VCNO restricted ltr. Op 23L-JH S0-25788, Serial
139523 of May 13, 1942.

In reply to paragraph 1, reference (a), attention is

invited to paragraph 1, reference (b), in which it was formally stated
that the Wavy does not require life saving suits for its personnel. This
decision was the result of careful investigation of several types of
1ife saving suits. The suits were not approved for numerous reasons

such as:

(2) Cumbersomness, making it extremely difficult to
effectively carry out the primary duty of Armed
Guard and Merchant Gun Crew; that is to defend the
ship by opening and maintaining fire against the
enemy as long as the puns are afloat and service-
able,

(b) The suits do not permit a man to exert himself
strenuously for more than a very short period of

- time, and are not suitable for wear during action

due to the combined weipht of the suit, life pre-
server and the ballast,

(¢) Loss of time in providing and putting on the suits
when moments count most, such as in opening fire
on the enemy.

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

(e) The 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 attacks and
the tremendous resultant damage caused by torpedo,
pas vapor or cargo explosions.

(Over)



(£) In case of burping 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 sufficiently to escape

SO under these conditions.

) 2 Reyond stating that the Navy Department does not require
life saving suits for its personnel, the Department prefers to leave the
decision relative to changes in the Inspection and KHavigation regulations
to the judgment of the Coast CGuard.

Conles Toj
“ar Shipping Administration
Admiral Fairfield in care of Mar. Comm.
Buships
Com'a 1y 3, &; 5, 6; 75 8, 11, 12, 13
All Port Directors
P-37 '
(p=39 .
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ATTACHULNT B

. NAVY DEPARTMENT =R
OFFICE OF THE JHIEF OF NAVAL OPERATIONS

Op-23L-2-ack WASHINGTON

Serial No, 341123

RESTRICTED

RESTRIZTED ] 1 December 1943

From: Chief of Naval Operations.
To 3 Armed Guard Officers.

CHTEF OF NAVAL OPERATIONS ARMSD GUARD BULLETIN 25-43.
SUBJ:  Rubber Life 'Saving Suits.

1. The attention of Armed Guard officers is invited to the fact that the Navy
does not reguire rubber life saving suits for Armed Guard personnel. This
policy is a result of careful investigation of several types of life saving
suits, and such life saving suits were not approved for numerous reasons, such
as: :

(a) Cumbersomness, meking it extremely difficult to effec-
tively carry out the primary duty of Armed Guard and
Merchant Gun Jrew; that is to defend the ship by open-
ing and maintaining fire against the enemy as long as
the guns are afloat and serviceable.

(b) ‘The suits do not permit & man to exert himself 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.

(2) Less of time in providing and putting on the suits when
moments count most, such as in opening fire on the eneny.

.[ﬁj Possibility of puncture durine action which would result
uin floodine the suit, thereby nullifying possible benefits.

* (e) Possibility of the suits cracking or splitting due to
. improper stowage and deteripration over long periods
of time. Men have been lost when they have junped over-
board in a cracked or punctured suit, without a life
jacket inside the suit. The suit filled with water,
pulling the man under. Suits also have filled with water
due to leakage in the closures and around the neck band.

(f) In case of burning oil on the surface of the water it
would appeer difficult, if not impessible, for the
wearer of an inflammable rubber suit to submerge or

k swim' under water sufficiently to escape under these con-
ditions.

(OVER)
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Op-23L-2-ack
Serial No. 341123

RESTRICTED

e R g s

1 December 1943

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

AUTHENTICATED:

--:‘-*"ll ] et
(etet ¢ , {,fi €t €,
EDW. C. CLEAVE, Jommander, USNR.

DISTRIBUTION:
<sominch
BuShips (4 copies)
Buser (L copies)
BuOrd (L copies)
BuPers (4 copies)
BuSandi
BuMe:s
FE=-37
Op-12, 16, 20, 30, 39
wumdts. All Naval Districts (2 copies)
SomliavEu (16 copies)
ComMavNaw (4 copies)
Port Directors (2 copies)
Bostdn
Portland, Me,
Sub-Station, Sandwich, lMass.
New York
Philadelphia
. Norfolk
Baltimore
-harleston
Wilmington, N. 2.
Brunswick, Ga.
Savannah, Ga.
Jacksonville, Fla.
Miami
Tampa
Key West
Panama Jity, Fla.
Hobile
New Orleans
Port Arthur
azlveston
Houston
sorpus christi

/s/ V. D. CHAPLINE
By direction.

(continued)
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Serial No. 341123

RESTRICTED
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DISTRIBUTION (continued)

Port Directors (2 copies) - continued.

Great Lakes

San Juan, Puerto Rico
NOB Trinidad
Guantanamo Bay, Juba
San Pedro

San Diego

San Francisceo
Seattle

Pearl Harbor

Balboa, C. Z.
Cristobal, 2. Z.
Reykjavik, Iceland
Argentia

vomdts. & Ind. Mgrs. Navy Yds.

(2 copies such)
Boston
New York
Philadelphia
Norfolk
wharleston
Mare Island
Puget Sound
Feurl Harbor

Industrial Managers (2 copies)

Miami
New Orleans

Destroyer Base, San Diego

1 December 1943

S R mm am oam e Em A e R M M S Ew o am ws E e e

hssistant Ind. Mgrs. (2 copies)
Baltinore
Norfolk
Mobile
New Orleans
Port Arthur
Galveston
San Pedro
Armed Guard Schools (2 copies)
Shelton, Norfclk 11, Va.
Gulfpert, Miss.,
San Diego, calif.
Arped Guard Gunnery School, New York
(2 copies)
Armed Guard Centers (2 copies)
Wew York
New Orleans
San Francisco
Naval Mine Warfare School (2 copies)
U. 5. Navel Liaison Officer,
Port Said, Egypt
Vice aAdmiral A. P. Fairfield,
Maritime Jomm. (2 copies)
Mr. H. W. Jackson, Maritime Jomm.
Merchant Arming Section,
Navy Yard, New York (2 copies)
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ATTACHMENT C
% Number 3.

EMERGENCY RESCUE EQUIPMENT

COORDINATOR OF RESEARCH & DEVELOPMENT, U. S. NAVY

AND

LIAISON COMMITTEE ON EMERGENCY RESCUE EQUIPMENT

( Estsblished by the Joint U, S .Chieks of Staff )

RECOMMENDATION

Subject: SUBSTITUTION OF MROTECTIVE EXPOSURE SUITS for "Lifesaving suits"
on Merchant Vessels 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 qaving suite™, These suits have proved to be dangerous.

It is further recommended that immediate steps be taken to furnish
Personnel on the above types of vessels with a "protective exposure suit",
A satisfactory suit has bzen developed for the United States Coast Guard
by the B. F, CGoodrich Company aad the covering specifications should be
generally followed particularly as regards the gqualities and characteristies
of the neoprene coating. The suit as packed in the buoyant bag container
should not exceed six pounds in weight.

The Committee advises that the primary need of survivors is for an
overall garment which will protect them from exposure and which is of such
& character that it may be comfortably worn in boats and on rafis and of
such weight as to be readily accessible and available in time of emergency.

June 5, 1943



ATTACHMENT D - 11

285-1 JOINT CHIEFS OF BTAFF

[ April 15, 1943  MEMORANDUM FOR INFORMATION NO. 58 Copy No. 18_

PIAN FOR ORGANIZATION OF COMMITTEE ON
EMERGENCY RESCUE EQUIPMENT

Note by the Secretaries

¢ 4 On December 20, the Director of Strategic Services sent a proposal

' 1 to the Secretary of the Joint Chiefs of Staff for a "Coordinating Com=-
mittee on Emergency Reecue Equipment." This proposal was submitted to the
Deputy Chiefs of Staff and received their approval. The Secretary of the
Joint Chiefe of Staff on January 13, notified the Director of Strategic
Services of this approval and requested the Office of Strategic Services
to arrange for the establishment of a Coordinating Committee on Emsrgency
Rescue Equipment, the proposed plan to be submitted to the Joint Chiefs
of Staff for comsideration prior to activating the Committee. Accordingly,
on February 15, the Director of Strateglc Services submitted a proposed plan,

The Deputy Chiefs of Staff considered this plan and agreed that:
(2) The Navy Department assume responsibility for:

(1) Coordinating the work of Service and other governmental
agencies concerned with methods, technigques and procedures
for emergency rescus or with research, development and pro-
duction of emergency rescue equipment.

(2) Assembling, evaluating and disseminating to such agencies
information relating to these matters and ruuamonﬂins ap-
propriate action in cnnnentiun hharawith.

(3) Mainteining liaison vith agencies of other United Nations
(such as the British Ministry of Air-Sea Rescue) concerned
with these matters. "

(b) A liaison committee be appointed 'to assist the Navy Department
in the performance of the above functions, consisting of:

(1) A representative of the Army Air Forces,
(2) A raprasu:ﬁ.".ntha of the Maritime Commission.

' (3) A rapraaum&a;ive of the Office of Scientific Research and
Z Development, '

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

(c) The Office of Strategic Services be informed of these decisions.

M J. R. DEANE ) Joint
F. B. HﬂmL Secretariat.



NAVY DEPARTMENT.
OFFICE OF THE CHIEF OF NAVAL OPERATIONS

Op-10A-MD
Serial 36510 WASHINGTON

April 20, 19#3
From: The Vice Chief of Navael Operaticns.
To: The Coordinator of Research and Daralopmant.
Subject: Committee on Emergency Rescue Equipment.
Enclosure: - (A) J.C.S. Memorandum for Information No. 58;

Copy No. 18,
i The Joint Deputy Chiefs of Staff have npprﬂvad d plan for

coordinating the matters relative to the research and development of emer-
gency rescue equipment. It was agreed that the Navy would assume the responsi-
bility in this field.

2. It is requested that the Coordinator of Research and Develop-
ment undertake the leadership in getting cooperation and action from the
several government departments and agencies and such other appropriate ection
as may be necessary to implement the approved plan as set forth in Enclosure

(A).

Carl F. Espe
By Direction

Copy to:
Cominch :
_ Secretariat, J.C.S.
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THIS DOCUMENT IS THE BEST
AVAILABLE. EVERY TECHNICAL
EFFORT HAS BEEN TAKEN TO
INSURE LEGIBILITY.

ATTACHMENT G - 14 -
L Revised
' H=0=43

THEE B. F. GOOLRICH COMPARY
SUGGESTEL SPeCIFICATIONS
FUR
=l ‘ PROTCTIVE EXPOSURE SUITS

NODEL h0. 1A

A, AP'LICABL. SPuCIFICATIONS

A-1. The followinr specifications, of Lhe issue in effect on date of Invita-
tion for Bids, form a part of thls specification.

Federal Specificatlions
0UC-T=191, Textiles: Test Yethods
UDD-E=75]1, Stitches; GSeams: and 5titching
22-R=-601, Rubber Goods; (eneral Specifications.
(»ethods of Phvsical Tests and Chemical ‘nalvais)

Army-tavy seronsubical Standard
AN-230 Grommets - Plain and Spur (with washers)
A=JJ=%=151 Nebbing Cotton . .

7. 5. Armv Specilications
f=39=f ~ Cloth, Balloon, Finished

corns of Enrinesrs, U. 8. Army Specifications

T=1273 - Cement, Heoprane, 3elf Curinp
T-1296~A - Fakric, Ysoprene, Balloon

. I¥P., COLOR AND HIZE
B-1. Type - Frotective sxposure Suits shall be synthotlc rudber surfeced

{ouble texture fa'rig, of the ona=-pluce or coverall type. The unper
rs the suilt shall be sack shaped egquipped with & hslmet and lapok
f11led collar; the lower sark shall conslst of leps ané Yoots. Each
guit shall be made with raclan #leoves fitted with 5-Finrerec ploves,
1 sult to provide guick ¢éntrance for the arms of thoe wearer,
rarcea 13 through ¢ o> of the sult only and wust be iarpe snough
snally ro on a fully clothod san sssrins & 1ife vest. The ton of
. - 5 -1*‘ gt he constructed to cleose snsilyv and quickly, mhd afford
] itaroraol’ protection.

fiel, Malar = Protectiva Exnagura Suits shall ke Bleck throuphgut with the
¢« Llorn of Lhe carn whioch chall be rad-oranre.
B-3. GLize = Shall %e made nne size only and the boots shall he learga enzupgh
0 ta it over & size 12 leather workchoe.
Co LILdAL ROJUINCVUNTS
Ce1. eirht of Sult - ¥o sult shall welrh vore than 6 oouds.

C=du Hmensions = Tho meecsurements of the fiplsned sults shall be as follows:
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THE B. F. GOODRICH COMPANY
SUGRESTED SPHCIFICATIONS
FOR
PROTECTIVE LXPOSURL SUITS

VODEL ND. 1A

GulEXAL REQUIREMENTS (CONT'D)

=2, Dimensions (Cont'd)

Breast 63"
liaist 63"
Trunk (Neck, under crotch to neck) 24"
Lenpth (Top of suit to bottom of heel) 78"
Entrance (Opening to neck) 6ot
Lenpth under arm (Armpit to tip of glove) 29" :
Around Elbow _ 19"
Around Seat &3"
Around Enee i 23"
Crotch to Heel 35—1}%"
Boot (8ize) Must (it Sizo 12 Leather Workshoe
Boot (Heel to top) . g
C-3. Construction of Seams - Yachine sew all seams using lcck stitch, type
301 Federal Specification DDD-5-751. There shall be not less than 8

nor more than 10 stitches per inch. Use sgeam type LSak=2 of Federal
Specifications DDD=-3-751. The edres of ths sewn materisl shell bhe to
the inside of the suit. An area 1/2 imch in width on either side of
the center »f the seam shall be cemented and the senn covered, on hoth
the inside and the outside »* the suit, with a blas cut Meoprens coated
tape 3/4™ in width confsruiny to Air Corps Specificetion lo. 16100, !
Style No. 602-N.

C-4, MNsck Closure - Shall consist of Type "HH" Balloon Cloth, Neoprene couted
on the outside, snd attached to, the top of the suit, and extending completely
around bthe perimeter ol the neck opening. It shall be lormed hy stitch-
ing or cementing oneedpe of the fabric to the to:n of the suit, and
then hemmed over to 'orm & drasstring channel. One draw strinp 76"
lonr shall be threaded through the drawstrinp channel with the ends of
the drawstrinr put throurh a non-rusting metal grommet which shall be
placed throurh the middle of the fabrie, forming a drawstrin- loop.
A rust-proof metal fastener (Stanley Pull-Tite Line Tightener or
equivalent) shall be attached tec the drawsirine ends to srovide a
rastening deviece which when slldinr alonrs %be drawstring pulls the
fakrie eclosure Iinto ruffles around the necl, mearinr on the surfece of
n crescent shaped sponpe rubler pad, thus ~roviding a watertipht real.

The fastener must slide ensily and the neck close properly under all
conditione encountersd in sorvice. The wearer must be able So adjust
the neck olosurae when rloating in Lthe water.

C-5. Arm and Lep Adjustment Straps - Innsmuch es only one size sult iz fur-
nished, to provido some depree of fitting ranpge vach rlove shall be
fitted at the wrists wlth a take-up strap and sach ler at the ankle
shall also be {itted with a take-up strap.
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TH. B. F. GOOURICH COMPANY
SUArHSTED SPECIFICATIONS
¥OR .
PROTECTIVE [X OSIME SUITS
VODEL KO, 1A

C. GEMESAL REQUIREM:NTS (CONT'D)

C-ﬁ--

C-?.

Buovancy Chamber - A buoyancy chamber shall he provided attachsed to

and extending around the suit under the arms. The chamber shall he
inflated by breath through a rubber hose. The inflation hose shall
te bent and slid through a loop or keeper to seal off the air in the
chanher. The distribution of tuoyancy shall he such that the wearer
s [loated normally on his bhack.

Yanufecture - Protecblve Exposure Bulbs shall be sewn topether Irom

vulcanized naterial with all scams cemented and taped.

D. DETAILED RedUIRLMENTS

D"lo

D-3.

Fabric -
-elght Tensile
Sq. Yd. Count Strength
Type of Fabhrie Ounces Warp Filling Warp Filling
Belloon Cloth 1.70 120 120 32 30 (Strip)
(Type S8)
Balloon Cloth 2.05 120 120 40 40
(Type HH)
%“glloon Cloth 3.5 80 80 55 50
Jsnaburg (Clean) 14.0 23 23 150 160 (Grdx)

Neoprene Comtinrs on Pody Fabrics - The lisoprene conting shall be
suitably compounded and properly vulcanized so as Yo ars well under °
scrvice conditions. The costinr of Neoprsnme chall he applied to the

fakrie in a manner as duscribed in bnrineers Corps Specification T=1276-A.

eoprone Coetinr on Strag Pabrics = The leonrene coatins shall he
suitably compounded snd properly vulcanized so ms to ape well under
service conditions and shall have the followlng physical propertles .

Tensile Strength (¥in.) 1300
Ultimate elouration (Yin.) 5009
Shore Herdness 50=560

Cement , Yeoprens Self-Curing = The cemont used in cemunting tape over
) 2474 :

the seums of the sult shall conflorm to Corps of Enpineers, U. 8. Army,

specification No, T-1298.

L

seoprene Seardng Tapes - The Neopreno seaming tupes used shall be rade

from type TH Balloon Cloth cut on a 4589 bias and conformin- to Ln-
rineers Corps Specificatlon T-1296-A Style Mo. E 901C.
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THE B. F. GOODRICH CTVTANY
SUGC+STED SPKCIFIC:TIONS
FOR
PROTECTIVE EXPOSUMT STITS
*ODEL_NO. 1A

DETAILED REUIREMENTS (CONT'D)

D-'E'I

D"? L]

D-8.

U‘*go

D-10.

U=11.

Two Ply Cloth Neoprene Coated Pody Fahriec -~ Construction of the two-
ply sult labric shall conform to Engineers Corps Specification fn.
T-1296A Style No. N1COC Balloon envelope fabric, with the following
exceptlions:

1. Aluminum coatinp specified be substitute with an egqual wesipght
on Neoprene coating.

2. Permeablility requirerent be altered to 15 max.

3. Total weight tolerance be % 107

Arm and Lep Adjustment Strap and Loop Material - Shall be made from
Danﬁburg as specified in D-1, frict1un coated on both sides and calen-
der coated on both sides with the lcoprene compound as described in
D=3, giving a total overall thickness of .050" pauge.

Gloves - Shall be lipht weight cotton flesce lined canvas ploves with
8 knit wrist band coated with rubber or Neoprene latex. The ccabing
shall be not less than 010" gauge nor more thaun .C20" pauge in thick-
ness. Bach gplove shall be provided with a knurled palm pateh.

Inflation Means f'or Flotation Chamber - Shall consist of a molded Neo-

prene fitting with a tubular appendage parallel to its bass to which
the inflation btube is atbached. The tube is closed off by bendi-p and
inserting through a keeper loop attached to the sul®t 6 inches down from
the base of the neck opening.

Rubber Hose for Inflation - Shall be mhber or Neoprene and of & high

prede. The inside diameter shall be 1/4" with a wall thickness of unot
less than .050" raupe. The lenpkh shall b~ such that thewarer of the
suit can conveniently place the tube in his mouth for inflation.

Yook Closure - Shall be of lype HH Balloon Cloth coated on ons side
with WNeoprene as specified in D-2, to pive an overall weight of not
less than 3.5 ounces per sguare yard.

D-11a., Neek Closure Crommet - Size ;2 Frass, Spur prowmet and washer.

D-11b. Neck Closurs Grommet Stay - Shell be nad: of the ahoveo speci=-
fied body fabric.

D-1le. Drawstring - “hall be /5 cotton line or equivalent.

D=11d. Yetal Fastener = Shall hc Stanley Pull-Tite Line Tirhtener
or equivalent.

D=11e, Front Neck Closure Pad - Shall consist of & built up or molded
rubter, or l\ﬂthdll“ gponpe crescent shaped nnd, sealed tu pre=
vent water ahsorption. The pad ghall he approximately 1! inch
thick at the center and taper out to a thin edpe ab the ends,




THE B, ¥. GOODRICH S ANY
SUGCESTED SPECIFICATIONS
FOR
PROTECTIVL EXPOSURE SUITS
“ODEL Y0, 1A

D. DETAIL.D REQUIREMKNTS (CUONT'D)

D-11.

D-12.

Neck Closure -

D-1le. (cont'd)
The inside radius of the pad shall he not more than 2 inches,
and the width shall be such as to provide good contact with the
wearer's neck. This pad shall be cesmented to the front center

of the neck band.

D-11f. Rear Neck Pad - Shall consist of a rubber or synthetlc sponge
pad 1/2 inch thick and 6 inches long cemented into the back of
the neck hand with the =d;es tapered off. The draw cord passes
over this pad and prevents the cord from cuttiap into the wearer's

naok.

lelmet and Face Shield - Shall be mede of 3.5 ounce Balloon Cloth as
specified in D-1, coated with black Neoprene on the inside and red-oranpe
Neoprene on the outside. The coating shall be evenly distributed be-
tween the two sides riving a total weight of 6.5 to 7.0 ounces per sq.
yd. The helmet shall be bound around the edpe coming in contact with
the wearer's face with a 1/2 inch black bias fold cotton tape. The
helmet shall he sesm to the back of Lthe suit at the basc of the neck
band, and shall te lerge enourh Lo it over a stocking cap and provide
rnormal movement of the wearer's head.

The face shield shall consist of a piece of the above spscifled helmet
material, sewn at its top corners into the helmat so that-it may he
placed in the back of the helmet when not used or may be worn as a
protective face shield. Eye holes shall he provided at the oroner
location, and all edges shall be bound with 1/2 igth bleek blas cobton

tape.

Kapok Filled Collar - Shall bte made from the above spacifiad hody fabrie
~r of an approved waterproof lipht duck bound around its edres with 1/2"
lack bims cotton tepe and provided with a hook similar to Keeler Irass

Co. ['S460 attached to a strap sewn on the right hand corner of the collar.

L]

A size #1 brass prommet and washer shall be placedon the left hand

corner so as to provide an oye for the hook. It shall be filled with

3 ounces of Kasok or othor buoyant material so as to provide a rizid

‘* sadding at the base of the neck for keeping the seuror's head up when

floating on his Lack, snd bo so desipned as to keap an unconsclous
man's face out of the water if in & prone position. The collar shall
ho sewn on to tho suit at the basa of the neck band end I'wr size 0
brass prommets and waslers ghall be installed on 2 inch centers rolnf
throurh tho helmet end collar close to their point of attachment on
the sult. The gromrets orovide drainape of hLhe «ater trapped hebtween
the helmet snd neck tand.
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THE . F. GOODRICH COMPANY
SUGGESTEL SPuCLFICATIONS
FOR
PROTECTIVE EXPOSURE SUITS
¥ODEL NO. 1A

D. DETAILED REQUIREMENTS (CONT'D)

D-14.

D-15.

Hoisting Strap - Shall be 1" wide cotton webbing with a minirum tensile
strength of 575 pounds conforming to Type II of Army-Navy Aeronautical
Specification AN-JJ-#i-151. It shall be sewn or cemented to the suit im
such & manner so as to permit the wearer to be hoisted out of the water
without putting undue strain on the suit.’ A oop shall be rormed by
the ends of the straps whlich termipate amid tHe shoulders in the back
of the guit as shown in Fipure I and II.

Air Expulsion Valves - Shall be of the rubber flutter Valve type encased
in a plestic protective housing =& shown on the Chemical Warfare Service,
Edgewood Arsenal Drawlnpg E5-2-427, Type M-10 Outlet Valve.

CONSTRUCTION OF SUIT

E-ll

Body - The body of the suit shall consist of not more than 2 panels of
Neoprene coated body fabric as deseribed in D=6, All the seams shall
e made as descrited in C-3.

Sleeves - Each sleeve shall he made from nne panel of Neoprene coated
Yody fabric as described in D-6, with the seam on underside evtending
from the arm pit to the wrist. Seams shall be as descrilfed in C-3.
Neoprens covered canvas gloves shall be attached to the sleeves at
the wrist by sewinp and taping with a 1i" wide tape.

Flotation Chamber - The flotation chamber shall be made of body fabrie
as described in D-6. A molded Neopreme fittinp as described in D-11
is cemented to the front center of the elr chamber with & patch of

" the body material reenforcing the valve. The exposed seams on the

E-4.

E=6.

E"'?-

inside and outside of the suit where the [lotation chamber is sewn on
shall be taped so as to maje the flotation chamber air &Light.

Boots - Shall be over-the-shoe style, approximately 8" high and shall
not weiph over 1-1/2 1bs. per pair. Loops shall be provided at the
heel and st Lhe ankle for a EK@“ wide strap. The boots shall be

sown to the lers of the suit and taped with s 1." tape on the inside
and outalde.

Leck Band - The neck band shall he made as described in D-11 and at-
tacled by cementinp or sewing, less than a lfé" lap seam. A 3/4"
bias tape shall be put over the inside seam.

'rist Adjustment Straps - Shall be 5/8" in width and be equal in length
to the circumference of the rlove at the point of attachment. The
straps shell be neld in place by 2 loops attached to the sleeve 9"

from the finper tips so the buckle will be directly above the junction
of the thumb snd index {inper.

Hoot Adjustment Straps - Shall te E;‘"B“ in width and 21-1/2" lonp.
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THE B, F, GIDRICH COMPANY
SUGHESTED 8PnCLFICATIONS
FOR
’ FROT-GTIVE KX"OSDRE SUITS
3 1.",';D “H ” u

F. JUOYANT RAG. TYPE, SIZE, CONSTRUCTION

G.

F=1. Type - Shall consist of an envelope type of Neoprene coated fabric beg
of such dimensions as to contain the Protective Exposure Suit when
oroperly folded. The open end of the bap shall be so constructed o
as to seal the contents and keep them dry when the btap is lmmersed in
water. One surface of the bag shall have &n inflatable section that
is equipped with & molded MNeoprene Fittinp with a tutular appendage
narallel to its base to which the inflation tibe is attached. The
tube is closed off by tending and inserting throupgh a keeper loop
attached to the junction of the tube and fitting. Handles of 1/4"
sash cord shall be provided and attached to the bap by inserting
through prommets of suitable size. A reversible color band is at-
tached to one edpe of the bap and when wrapped around the bag and
snapoed in place forms & red-orange marker or when reverssd forms
a hlack section that blends with the rest of the har,

F-2. Size - The measurements of the {inished buoyant bap shall be as follows:

Overall Lenpth 26"
Overall “idth 20%“
‘nside Length ° 255"
OQutside Hidth 17"
In"latable Section 6% = 17"
+idth of Color Band 5=-3/4"
Lenrth of Color Band i i

F-3. Construction - The buoysnt 'ap shall be made from Lwo pieces of body
fahriec comented together around their three edpes for a distance of
1-1}3“.* A 1 inch crotch tapes is lald 1/2" in from'the edpe to rein-
farce the seam. The inflatable section is formed by cementinr a niece
of “ody fabric of the siz¢ indiceted above to the surface of the bag
using 1/2" seam and 1 inch croteh tape reinforcement. The molded valve
g installed 2 inches in from the edre o” the ‘nflatable section and
in the center of the bag. To one side of the mouth npsninp of the bag
is cemented & 3;&" wide strip of stiffening material such as 3 ply belt-
inr. Three dot snaps are attached to the bhap in such & npsition as to
raintain a water-tirht closure when the mouth of the bar is rolled up.
around bhe stiffening strip. The reversible color band is rade from the
ebove spocilied helmet saterial bound on its edres with 1/2" tlack bias
fold entton tapes It 1s cumented Lo the border of the bhap betwesn the
nandles and reinforced with a 1 inch orotch tane. Two dot snans nare
arovided to hold the end of Lthe band in pleace,

VARKFING - SCUIT, EAG

G-1. Sult - Each completed suit shall he leriblv and permenently marked on
the outside surface with the following:
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G. MARKING - SUIT, BAG ( CONT'D)

G=1.

0-2.

-B-

THE B. F. GOODRICH COMPANY
SUGGLSTED SPLCIFICATIONS
FOR
PROTECTIVE EX-OSURE SUITS

MODEL NO. 1A

(cont'd)

= Name of Manufacturer-

PROTECTIVE EXPOSURE SUIT .
Waterproof and Windproof, Affords
Necessary Protection Apainst iiind
and Sea for Personnel in Life Boats
or Life Rafts.

KEEP IT HANDY AT ALL TIMES

Bag - Each completed buoyant bag shall be lepibly and permanently marked
on the outslde surface with the following:

= Name of Manufacturer=
BUQYANT BAG
For Protective Exposure Suit
Suit as rolled and packed in bags provides buoyancy Lo support one
ar two persons ln the water. MNouth inflatlon tube on bapr should be
used to insure buoyancy during long perieds. hen stowed in 1life
hoats or rafts black side of band on bap should he exsosed to decrease
visibility from the air. In emerrency, use red-orange side of band
in order that suit may be readily seen if thrown overboard or floats
off sinking wessel. At nipht use light.

METHODS OF SAMPLING, IHéPECTIGN ANU TEST

H-1. Sampling - Each completed sult shall be subject to inspection to insure

H'E .

conformity with the requirements of this specification. A representative
number of each size on order shall be checked thoroughly and carefully
for adherance with dimensions and with constructional details., In ad-
dition, samples of all materimls entering into the fabrication of the
suit shall be taken snd inspected under the applicable specifications.

Inspection - All materlials shall be subject to inspection during the
course of manufacture and upon completion in mccordance with the
requirements of the U. 5. Coast Cuard.
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ATTACHAENT H
WAR SHIPPING ADIINISTRATION

Iraining Crganization
Washington 25,D. Co

22 July, 1943

To: S=ACAD
CO-CSPC AIR MAIL
CO-C85.1 AIR MAIL

Subject: Lifesavinpg suits

Enclosed herewlth is an excerpt from the Federal Register
published Friday, July 16, 19435, advising that the Commandant
of the U.S5. Coast Guard has withdrawn approval of certain
lifesaving suits.

In visw of the fact that such sults are now net approved,
it is believed that the proviaion:"that the suitas now on
beard merchant vessels may be continued in service provided
such suits ere in pgocd and sarviceable condition" will have
little affect on seaman ar a whole, and the suits will
undoubtedly not be used by Merchant Marine personnel.
Thorefore, instruction in the use of heavy rubber
lifesaving suits should be u.scontinued immediatsly.

MeV. NERNEY /s/

HaVe MIRNEY
Actinp

CC: D3-NY
D5=10
D5-SF
AS=CC=ED
CO-TV EMzdY RICE
CI-B
CI-H
Chief Inspection Officer
Lt. Comdr. Zarle F. lliscock, USCGR

- 15 =



Sxcerpt from FEDERAL REGISTYR, Friday, July 16, 1943

"APPROVAL 1.1 MIDRAWN
Apuviroval ie withdraem from cho “"Vewdng itema of equivmant:
LIFESAVING S.i°

Goodall Rubbsr Company, Ince, Fliilei¢ipinis, Fa. Goodall
Style CF "Overboard" suit. (194Z) (Cr:rinal approval, 17 July,
1942, 7 F.R. 5495) .

Be Fe Goodrich Company, Akron, Ohio, 3. F. Goodrich Ccmpany
lifesaving puit, lModel 1 (1942) /“ripinal aporoval, 14 Aucust,
1942, 7 F.R. 6394)

Be F. Goodrich Company, Akron, Ohio, 5. F. Goodrich Company
lifesaving suit, lodel 2 (1942) (Cripinal approval, 26 Stptembor,
1842, 7 F.R. 7G18)

Re Lo Morey Company, Inc., New York, N. Y. Boston fire-
resistant overboard cover-all lifesavinz suit, Uodel CM (194%)
(Original approval 14 August, 1942, 7 F. 1. 6394)

Seamless Rubber Company, New Haven, Comn. Model M-Mel 1ife-
mwh}ag suit (1942) (Original approval .. august, 1942, 7 F.R.
6554

Universal Life-Suit Company, Los Angeles, Calif. Universal
lifesaving suit (1042) (Original approvel 17 July, 1942, 7
F.R.5495)

Universal Life-Suit Company, Los An-eles, Calif. Universal
lifesaving suit, lMcdel L8S-2 (1942) (0Original approval 8
ODotober, 1942, 7 F.R. 7980)

Vaco, Inc., New York, N.¥. Veoo litesaving suit (glove-
less type) (Original approval 17 July, 1942, 7 F.R. 5495)

The Watertight 8lide Fastener Corporstion, New York, H.Y.
Uorner lifesaving suit (1942) (Originzl epproval 17 July,
1942, T F.R. 5495)

Notwithstanding the withdre. «: of cpprovals, any of the
foregoing suits now on board merchant vessels may be contine
ued in service, provided such evi*e are *- :ocd and service-
able condition.

fs .o Weesche,
wunmAandante

July 14, 1943,

(FeR. Doc. 43-11347; Filed, July 15, 1543; 9:39 a.m.)"



ATTACHMENT J°

PRESENT REQUIREMENTS FOR LIFESAVING
SUITS ON MERCHANT SHIPS

NEOPRENE SUITS NOW REQUIRED ON VESSELS OVER 1000 TONS

From recent reports and other communica-
tions to headquarters, it appears that there is
considerable confusion existing among ship
owners and operators, marine inspection field
personnel, and officers of ocean-going cargo and
tank vessels relative to the present require-
ments regarding lifesaving suits aboard such
vessels of 1,000 gross tons or over. This state
of uncertainty seems to have been brought about
by two factors:

(1) The recommendation put forth by the
office of the Emergency Rescue Equipment
Section about 6 months ago to the effect that
certain rubber lifesaving suits were dangerous
and should be removed in favor of a proposed
lightweight “exposure suit” for wear only in
boats or on rafts; and

(2) The withdrawal of approval on all existing
rubber suits by the Coast Guard, published in
the Federal Register on July 16, 1943,

The facts of the matter are simply these:
Ever since April 18, 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 em-
ployed thereon by the operator of the vessel,
Such suits, of a type approved by the Comman-
dant, are still required under the provisions of
section 153.12 of subchapter 0.

Approval was withdrawn on all of the then
existing rubber suits in July 1943 for two
reasons, namely:

(1) The scarcity of rubber, of which all the
original suits were composed, making it oblig-
atory to withdraw approval for their manu-
facture,

(2) The final development and availability
of a single standard synthetic rubber (Neo-
prene) suit, comprising various improvemenis
gained as a result of 18 months' use of the
former suits, and on the whole a vastly superior
lifesaving appliance, embodying the utmost in
protective qualities.

Lately, reports have indicated the existence
aboard ship of an increasing number of defec-
tive old-type suits. It has been found that
several suits have torn or ripped when sub-
jected to hard usage, and for this reason it is
believed that these suits may have been stowed
adjacent to radiators or steam pipes, or that
they may have come in contact with oil or
grease, either of which conditions would tend
to cause deterioration of the material. The
suits referred to were some of the earliest man-
ufactured. It is therefore important that all
lifesaving suits on ocean-going vessels be care-
fully examined before the start of a vovage to
insure their being in good condition and prop-
erly stowed. Any suits then considered to
be defective or in any way unserviceable
should be replaced by new standard Neo-
prene suits,

To summarize: The regulation requiring life-
saving suits aboard merchant ships of over 1,000
gross tons is still in effect as formerly, the
only difference being that all replacements must
be with the present standard Neoprene suit
(September 1943 specification). Suits of other
types previously approved and on which the ap-
proval has been withdrawn may be continued
in use 8o long as they are still in good and serv-
iceable condition.
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OFFICES OF CQORDINATOR OF RUSHARCH AND DEVHLOPHMENT, U.S,H,
EMERGRNCY RASCUB RQUIPMENT SECTION ANL
ROYAL CANADIAN AIR FOECE FLYING CLOTHING OOMMITTHE

JOINT UNITED STATES - UANADIAN AIR/SSA RESCURE SQUIPMENT TRIALS

Washington

- Ottawa

TACTICAL TEST RNEPORT

Exposurs Suit

ks Prn;imigggz Egg}aw:

- Aviation
Hovember 21, 194x%

Adr[See Emexgency Resowe Equipnent Trials (#6 U.S. Series),

2 Subject:

Studies of Air Force Personnel exposed ia the North Atlantic

Ucoan in Movambeyr,

T Furpose:

A, To elinicelly ewvaluate tho physiologioal hagerds of exposure
Yo cold, partisulerly loes of body heat, in the Worth

Atlantis Ocean under

simulated operational conditions.

B. To eriticelly svaluate tho effectivanass of & vater-tighs,

wind proof exposura
of hody heat and exp

® | Two principle types of aviatio
was constructed of neonrene-nylon,
This ault hed a water-tight zipper
trun's to the base of %the neclk, Thi
winter shearling flyins clothing,
Becond type of suit tested w=s made
matociel. This type 2ad e drawstri
teilored. The purpose of thia type
il t!ﬂr.'.-‘i.ng pudt .

suit 1ln protecting persomnel from loece
osure to cold.

n eXposure gulta were tested. Ths firut
or pylon-eilk, or ueoprene balloon clothing,
closure extending from the bese of tho
€ Bul’ was closoly tallored to fit over
It wolghed slightly over two pounds, Tha
out of nylon covered with butyl or similar
ng neok closure and was very loosely
of puit wes to provida a quiekly donnsd



JOINT UNITED STATES (E.R.E.S.) - CANADIAR (R.C.A.F.) AVIATION EXPOSURE
SUIT DEVELOPMENTAL GROUP.

Subject: Report on Exposure to Cold of Porsonnel Awaiting Rescue at Sea.
Flnoce: Washington - Montreal - Halifax - Toronmto.
Purpose: B8tudy of Exposure and Protection.

Date: Hovember 30, 1843.

F

CONCLUSIONS
£A. The major problems of a castaway are exposurs, dehydration and rescus.

B.  Exposure is a highly lethal hazard to militery and civilian personnel
oporating in northern latitudes. A human body ccols when immersed in
water of a bemporeture less than 92°F. The warmest open occean water
in eny latitude at any time of the year is 849F. Individuals exposed
to water of thiop “emperature undergo significont cooling, and need the
proteotion of a =aterproof suit in the water. Individuals, even in
such warm olimates, while mitting on 1ifs rofts lose body heat rapidly
dus to eveporative cooling, unless provided with a waterproof suit,
The rete of loss of Lody hoat inorsases rapidly as the temperature of
the air and water falls. For example personnel in Aleutian areas

(water 30°F) survive lesa thun thirty minutes.

Co Severity of exposure to cold as a lethal factor is dependent on such
variables as wind welooity, temperature of both air end water, degree
of wetnese of olothing, humidity, physiocal asotivity of the individual,
duration of exposure end wariation in individual susceptibility.

D. Long oxposure to sea water, though not severe enough to kill, does,
by & general ohilling of the body, eet locally causing gangrone.

B. It is excoedingly diffioult and sometimes impossible for personnel to
elimb into a 1ife raft after heavy flylng clothing has become water
sozked, BMoreover, oeven if such a sodden individuel manages to get |
into the life raft ho will shortly be inoapacitated through evapora-
tive cooling, and will be unable to operats his emergency equipment.

F. An exposure suit of the typo tested when worn over a flying suit, or

gimiler olothing will protect an individuul for meny houre in cold
weter or in life rafts.

Lieut. Comdr. Earle F. Hiscoock, U.S.C.G.R.
Technionl Aide for Fwergency Reascue Equipment ff*\J/’ g
Lt: Gﬂlﬂnﬂl GHDI'E! "1 H{J‘ltp “-c- E-R-E-Sl i ;
.m:'-:vc-f'?/, /‘%h‘f//

Chairman of Tests - P
i P 44, /zxféa

."I'n Julm P E’ﬂ.ﬂﬂrp m, E-RiE-Si

>~
Dr. L. H. Newburgh, N.R.C., (U.S.) / ol el
-, F 44 l'( J N "J/
Wing Commonder M.H. Foss, R.C.A.F., ﬂHlS/hﬂE N b
Flight Licutenant H. J. Bright, D.M.S./A1rf1C.I.U. P T £
o rJ
Drn Jtﬁn Eitﬂhtﬂgg H-Ruﬂq- (nmd-l) k Iﬁy; ‘h" lr'vT.r

-z -

Dr. Bdouard Page, N.R.C., (Canada) _'_"TT’_ET%-—E_"—
) O Y 4



DIGEST OF TRIAL LOG

Seven individunls dressed in aviation exposure suits and various
types of heavy winter clothing or flying olothing, went overboard between
1500 and 1600 on November 17, awam about 30 yards to a raft and remained on
the raft during the night until about 0600 on November 18. During thie
period the air temperature was 56°F and the water temperature was 42°F.
Hone of these men were removed from the rafi before the completion of this
part of the test at 0600 November 18. No individuals dressed in aviation
exposure suits abandoned the test before the completion of the test, al-
though in soms ocases watertight olosures were not perfeoot and the exterior
of the olothing was wet.

One individual, not in an aviation exposure suit, but otherwlas
warmly dressed in a Canadion type E flylng suit, went overboard, swam 35
yarde, but needed help %o board the raft, He donned the exposure suit
aftor sume difficulty, began to ocomplain of great discomfort and ocold
oxtremi tiea in 20 minutes, was shiveriag sevorely in 40 minutes and was
ordereil removed to the sick bay by the cbserving mediocal officer at the
end of 60 mimites, Another individual, warmly dressed, but without an
oxposure sult, swam 25 yards to the dinghy, was immersed for a period of
2 minutss, required help to enter the dinghy, domned an exposure suit and
was #lso removed to the sick bey after 50 minutes.

Two individuala boarded the reft from a rowboat at about 1600
houra on November 17, warmly dressed in winter flylng olothing, but wlith-
out an exposure suit. Both were removed to the sick bay at about 0100
on November 18 shlvering and complaining.

The sbove establishes in a practical test under simulated
service conditions what had previocusly been established in laboratory
tesgte:

(1) That the exposure suit if reasonably watertight protects the
warnly dreseed individual against the cooling effeot of water end
evaporative cooling from wet clothing so that it is possible for
him to withstand immersion and exposure to cold air temperatures
under oxtramely severs conditions.

(2) That the protection efforded individuels who wet their olothing
and put on the exposure suit over the clothing, 1a of walus, but
under the temperabtures and conditlons of this partioular test
the protection lasted only for a limited period.

(3) That individuale wusaly dressed in dry winter flyiny olothing,
but not protected by exposure sults, havlop gotien inlo the
raf't dry (from a boat) were, though subject to spray, able to
remain with ressonable comfort for & consicderable period. They
wore {inally forced to give up at 0100 November 18. Other ind-
ividuale in aviation exposure suits who had been immersed were
brought aboard at 0600 on the 18th in a perfectly ocomfortable
condition. Their stutements and conditiong at this time indloated
that they oould have remained for hours and even days, in the raft,
protected by an exposure suit over their winter flying olothing.
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INTRODUSTION

This war differs from previous ones in that there is a marked
inorease in the incidence of disasterv at soa. This is largely due to
the expansion of the use of aircraft 1ot only for travel over water, but
also as a-combat weapon. There is an oqually serious hazard due to the
frequent destruction of surface ora®t.

As an example of the end esi.lt of these disasters, reference
nay be made to the fact that lmmerpion :n Aleutian waters results in
death in less than twenty minutes.

For years this matber ha: been studied in various parts of the
world. The realization of the urgency of the problem resulted in a
saries of conferences between certaln inlirested persomnel of the United

States gnd Cpnadien Services. At tasse anfersnces the followlng de-
cipions were made:

(a) To secure test sampl:z of ;rototype protective garments.
(b) To test these in th  Horth Atlantio Ocean.
Reflerences:

lo Naval Medical Regearcy Institu%i Reporis One smd Two, Project X 189--
Proteotive Clothing »or Bubjec'y Immerued in Cold Water.

2. "Recommondations - Alrborne Rubsar Rafts and Sea Sarvival Equipment”
deted August 727 1943. .

%, Taotical Or ratlonal Study, AAPSIT, Urlando, Florida, dated 16 July-
1943,

4, An ‘eproisal of Some Devices for Obtaining Drinking Water from the
g 4 Undnr Aotual Conditions on I'iflatable Life Rafts, Pensacola,
#lorida, dated August 11, 1043,

s+ Seven-man Life Raft Study, Cape isar, North Carolina, June 21, 1943.

6. HMap Boientific and Technioal Memoranda No. 8/43, Safety of Aircraft
in Ditnhingn
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HISTORICAL BACKGROUND

A. On the basis of the past experience of members of the Emergency
Rescus Equipnent Section, U.S, with the effects of exposure to
cold, wind and water soaking, end on the beuis of air/sen
rescus equipment trials held between Jamery 1943 and July 1943
in subtroplcal waters off Florida, the Emergency Resouo Equipment
Seetion, in August 1943, recommended the immediate design, prod-
uction, procurement, and issue of a lightweight exposure suit
as & part of life raft acceesory eguipment. (Heferenoce $3 Introduction)

B, If has been frequently observed that flying clothing is inadequate
protection for cestewayo from the exposure to cold, wind and water
such a6 occurs even in Florlda waters from November to April during
sun-up hours, and in Florida waters from June to Auguset on the
warmest nights. A recent British report covering many phases of
alr craft safety, partioularly those relating to ditching and sur-
vival, stresees the need for overcoming the effecte of EXPOSURE.

It 18 significant that this report, after reviewving their releative
positions and the factores effecting the esuccessful roturn alive of
monbers of ailr craft ecrevs making forced landirgs in water, conocludes
"everything possible 1s being done to improve these features, but, from
the designers point of view, the exposure risk is the most diffiouls
of thom all to meet. The target at which we heve aimed continmued to
boi=='GET THE CREW INTO THE DIHGEY DRY.'"

€. Death mey zesult in ten minutes frem immersion in tho Aleutlian waters,

D, In order %o determine the proper deeign and corstruotion of an
exposure sult, and thus sosure satlofaction of operatlonal require-
ments, several conforences were held at the Office of the Emergency
Regoue tquipment Section, Washington, I.C. These conferences wore
attendad by representmtives of many Amerlcan and Cencdian groups.
Leter moetings were held in Montreal, Helifax end Toronto,

E. OUn the basle of specifications formulated gt theee conferences
& varioty of prototypo aviation exposure suit¢s has been produced.

¥. 1t was concluded at these confersnces that the avietion exposure
suita should be tested in the North Atlantic Ocean under simulated
operational conditiono and plens were formlated accordingly.

NOTE: On November 7, 1918 Mr. Welter Fry submitted to the U.S. Nawvy
the FRY SA¥ETY SUIT which wae duly tested and tried on Long Island Sound
during thet winter, Mr. Fry evam in water of 39°F for several hours, and
it was concluded that this garment served well a# a protective exposure
sult for persomnel lost at sea...... It would appeer significant that the
Bult designed by Mr. Fry more closely approximatee the light weipht ex-
posure sult recommended on the date of Jume 5, 1943 for personnel on
merchant and transport vessels than does the "lifeseving suit® now carried
under United Stetee Coast Guard regulations.
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1L0G OF TRIALS

On November L7th and léth the following eicposure experiments
were conducted, ALl individuals were normal in svery reepect at the
time of the physical examination, just prior to begimning the experience.

1. At 1440 hoursc on November 17th Flying Officer Simes went over-
board and owam & dietence of thirty-five yards, He wes dressed in a
Cunedian type & flying suit, ond did not have on an aviation exposure
gult, Hs attempied, for a period of ono minmate and forty seconds to
poaréd the United States BE=1 raft which hed no ladder on 1%, but wzs uasble !
to do so. He complained of the cold, and was pulled into the raft. He
attenpted to don the nylon neoprene exposure suit, but due to the fact that
he éid not open tho zipper more then helf way down, and did not notlce this,
ko hed to remove the flylng Jacket before he could get ths exposure sult over
ths upper half of his forso, After being in ths »aft for a veriod of twenty
minutes he complained of great discomfort due to cold extremities., TForty
mimibes sfter boarding the dinghy hie conditlon was such as to czuse the
obaerving Medicel Officer to order him removed to the sick bay. On exam=~
ination in the sick bay his rectal temperature had dropped 3°F. He chowed
parked erythema of both hands and feet, end shivering continued for a period
of twenty minutem after baing placed in bed with ho’ water bottles pleced
on the oxtromities. Thore was = decrease in suporficlal sensitivity to
pin prick and to deep pressure of both feet.

2, A% 1545 hours on November 17%h Sgt. Bourdage went overboard
druesed in a shearling fTlying suit, winter underwear, and an 0D ualform.
He did not have on &n exposvre suit., He swam a distance of 25 yards to 2
HCAF type U dinghy, and weo imnersed for a peried of two mimutes. He
hozaraed the dinghy with some difficulty. He thon donned the expoasure
suit while sitting in the dinghy. When he donuned the sxposuro sult he
no3icod that ke had lont ops of hlo shoarlipg bhoots while swimming from
tiho mother ereft to tho life saft. He put on ths exposurs suli without
walting for tho lost boot to be returnod. He atayed in the life raft for
a neriod of £ifty minutos aftor which tims 4% wus nocesaary to remove him
to the slek bay., Ho uao falirly comfortable for the firat twenty mimtes
in the life rafé, afior mtting on the exposure suli, end playod cards
with tho otbor man. After playing cerdn for twenty minates he began %o
shiver. This contimied untlil he was in bed in tho sick bay. Upon exan=~
inution in the sick bey he showed msrked exythema of the foot vhich w=s
clothed In a2 boot, mad less erythema on the foot from walch tho boot And
bgen lost. Zzaninatlion showed the following temperaturs decrezoes:
orul none, roctal 1.8°F, axillery .8°F.

it 1a iuteruvsting to note that in this cmse ths foot from wailch
the boo%t wi.s lost exhibited no abnormal sensory changes. The foot which
was clothed ln & wet shearling boot imslde the exposure suit exhibited
coriplete anoathcelae bo deep and euperificel sense stimuli. He wes unable
to aetormine by deep pressure sense, for a verlod of five mimutes after
returning to the slok bay, whether or not ho wns walking on the shearling
boot covered foot, and the foot wes mnesthetic to superfioclel sense.
Within & period of two hours Sgt. Bourdage was subjectively normal in all
renpects.
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3. A% OO hours on November 17th Sgt. D. Scharnahorn boarded a
rubber life raft from a row boat. He wee wearing winter flylng clothing,
winter undervwear, shearling boots, and wool gloves. Ha remained in the
life raft until 0100 hours on Hovember 18¢h., He wue removed, upon the
recommenaaticn of tha Medical Offlcer, from the rafi afier complaining
of oold ana wetness. At aporoximotely midnight Sgt. Schernshorm, while
atleop, lngtvertantly dropped his right foot over the nide of ths raft.,
His foot wae imuersed for epproximately thirty mimtes befors he awaltencd.
He atcted that the lumsreed footi was completely numb up to a distace of
four inches sbove the ankle, and that upon awaltening he had noticod the noedle
sesnsatlon. Upon knockling his two feet together he noticed that he had no
seneation in hio right foot. On boarding the mothor craft he stated that
when he 8tepped on the rlght foot he h=d no sensation of pressure., Upon
exanination ln the slck bay his right foot wes markedly erythematous. Thia
Was most pronounced on the digite. No swelling was prement. His teumperature
decreases were s follows: oral OOF, rectel ,8%F, sxiliary 0°F., At 0600
houre both feet eppeared the same, and subjectively this individual wae
normal.

L. At 1610 houra on November 1l7th Bgt. Stewart boarded a rubber
dinghy from & row boat. Ho was dressed in winter flyinz clothing, winter
underwear, shearling boots, wool gloves, and 0D uniform. He remelned in
the raft until 0100, hours on November 18th, at which time he requested
removel to the wotherchip. He was shivering, complained of cold hands and
cold feet, and hed been fairly well wet through from the spray. Upon ax-
eminntion in the sick bey his extzemlfies appearod normal with the exception
of mild exythema of his feet. His temperature decresses rocorded at thie
tims wexe: oral 2°F, reetsl 2.6°F, axlllayy 1.B9F. Mo @1d not have onm en
exposure sulit,

b, dgt. Yerd went overboard at 1500 hours on Novawker 17th in en
avislion oxposure sulil, winter sheerling flyinz clothing, winter under=
waer, and shoarling Dootu. He swer & distance of thirty yerds from the
escort vessel Lo the rubber reft. Xt wer noted that ho boardsd the raft
with great oegc due %o the buoymney of the exposure sulbt, He zemalnod
ia tke raft unsil 0600 hours the following day, November 1Sta. This
inaivicusl eustolned & drop in body temperature during the period he was
1n;§§9 water ant the raft as followss oral 2.8%%, rectel 1.6°F, oxillery
LA0F.

6. 4% 1500 on Nevember 17th Sgt. H. D. MoLeod jumped off tha

~stera of the escort vessel, fzlling a distance of 1h foet before striking

the weter, Tho watertight meck closure aviation exposure sult did not
rupture., ALr wes expelled freely through the valve. Sgt. Mcleod swam a
distance of 40 yerds to o rubber raft. He stated that he could swim with
2200 end thet hs could board the rubber raft with ecse dua to the buoyancy
of the combinsd clothing, Sgt. McLeood wan dresesd in aan aviation exposure
suit, leteat type Americen electricslly heated suit, winter underwenr, =nd
eloctrically heated type boots. He remained in the raft until 0800 hours
on the morning of the 18th of iovembor, at which tine he showed a temperat-
ure drop of 2.4°F. He did not complain of coldness in his hands and fees$,
and wes completely dry. ’

T+ At 1530 hours on November 17th Sgt. ¥W. A. Lemd went overboerd
dressed 1o an wviatlion exposure euit, type E Canadisn flying suit, winter
underwvear, wool gloves, end shearling boots. JHe swem a distance of thirty
yarue from the escort vessel to the raft which he boarded with sase.
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Lamb remained in the raft until 0600 hours on the morning of November 18th
at which time he reported to the infirmary in the escort vessel. He showed
e decroase in body temperature of 3.8°F oral decrease, rectal 1.2°F, and

axillary 2.2°F,

8. At 1530 hours on November A7th Sgt. C. W. Anderson went overboard
dressed in an aviation exposure suit type E Canadian flying sult, winter
underwear, and wool gloves, He swam e distance of thirty-five yards to the
dinghy and boarded it with emse. He remainsd in the raft until 0600 hours
the following morning, November l6th, at which time his body temperature
showed the following docrezses: oral 3,8°F, rectal 2°F, exillary 1.4°F.

9. 4t 1530 hours on Movember 17th Sgt. E. Johnston went overboard
dressed in an aviation exposure suit, and shearling flying clothing. He
owam a distance of thirty yerds to the life xaft and remained in the 1ife
raft until 0600 howra on November 18th. DBody temperatures showed the
following deoreuses: oral 3.2°F, rectal 3°F, end axillery 3.4°F. Thie type
of expooure suit was one ply nylon, end seepage through the materilal
caused consideraole dampness to the exterior of the flying suit. He did
not complaln ¢f chilling of the extremities.

10. Sgt. Reicherdt went overboard =t 1600 hours on NoYember 17th
dressed in an aviation exposure sult, winter underwear, 0D uniform,
shearling flying clothing, shearling boots, and wlnter underwear. He re-
mained in the reft until 0600 hours, Hovember 1&th, at which time he was
renoved to the eick bay. Upon exaunination he showed mo color or vescular
aberrztions of the extremities. It wes noted that water had seeped through
his one ply nylon aviatlon exposure eult, end that the outeide of his fly-
ing suit ves damp, The inside of his flylng suit wae dry. The following
temperature decrossee were recorded: oral 1,89F, reotel 2.4°F, exillary 1.8°7,

11. At 1620 hours on November 17th Sgt. Bangay went overboard dressed
in an aviation exposure auit, 0D uniform, shearling flying sult, winter
undervear, and wool gloven. He remained in the raft until 0600 hours onm
the morning of November 1l8:ih. Upon examinetlon it was noted that the
exterior of his wintor flying suit was damp, and thet it had been from
sespage through his one ply aviation ezposure suit, over the shoulders and
back. His temperature decreasss were: oral 3.2%F, rectel 2°F, axillary 2,49F,

~12. A member of the RCAF sir crew was dressed in a United States
win$er shearling flying suit with regulation parschute harness and Canadian
K type parachute dinghy attached, after which he Jjumped fiom a height of
about five feet into the water to simulate a fighter plane ditching.
After four minutoe he had to be rescued. He wus unable to either open
the dinghy or remove the harness and had given up fully exhcusted.

13. A member of the RCAF air crew was dressed in United States shear=
ling flylog clothing, an EXPOSURE SUIT equipped withparachute harness and
inaividual perschute type dinghy. He Jjumped overboard in the same manner
under simulated "ditohing" conditions, opened the K type dinghy, and boarded
it in ten minutes.

It wan the opinion of all men who stayed in the rafts during the
night that the avietion oxposure sult afforded them a great deal of pro-
tection. Thoy uniformly stated that they would be willing to remain in
She raft for a much longer period--several days, if requested. They slept
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woll in the raft, and were warm and comfortable. It should be noted that
during the period of these tests the wind, for the most part, was Llowing
about 18 to 25 miles from the Horth and West, with enow flurries. The
water and air temperaturee approximated 42°F and 36°F, respectively. Dur-
ing the night of the 17th and 18th, from about 2200 through 0300, there
was a moderate snowfall with a etiff breese. However, examination of
subjects during thie period revesled that they were all asleep.

In the interpretetion of rectal temperatures the diurnal oyole
#hould not be overlooked. It is not unusual for the rectal temperatures -
of normal persons to be 2°F. lower in the early morning than in the evening.
Another less generslly recognized faotor is the effect of rest on the
rectal tempersturs., The mere chenge from the upright to the sitting
position willl couse the rectsl temperature to fall about 1 degree ¥. in
an hour's time. The effect 1le even greater wher an individusl liee down
after walking about or being mildly sctive. A meximal fall of 2 degrees
F. ia commonplace and takes about two hours to reach a final level.

In ¥egard to shivering, it should be realized, that shivering
ie s means of greatly increseing ths rate at which the organism is pro-
ducing heat. The violent musculer contractions will ineresse the heat
production three or four fold over that of the resting etate. Accord-
ingly, vhen tha organiem shivers, one h:s clear evidence that an attempt
is being made to compensate for romsed loss of heat. This increased
heat preoduction may be sufficiont to prevent cooling of the body or if
ths envirommental conditione sre severe, a progressive fell of internsl
temperature will take place in spite of the most wiolent shivering.
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RBLATED TEST DATA

Flotation level Ln wvertical position is at nipple line whan the
exposure oult 18 worn over winter flying clothing.

Flotatlon is eseily maintained in ver$ical position if desired. _

Survivor can "{float" in horisontal position in the same marmer ag
if dressed in ordinary swimning attire.

Flotation provided by the alr trepped in winter fiying clothing,
kopt dry by =n exposure suit, permitted =11 individuals to board
life rafis with easo.

Flotation of $he combined winter flylng suli and exposure ouit
permitted individuals to float for = minlmum pericd of three
hours. In no case dld flotation fsll and it appearsed that the
Andividuel could have floated for meny edditional hours.

1t is much eseier to swim especially in high seas if the dvy
winter flying sult 1s covered with an oxXposura sult.

The U. S. Single Ply Nylon~Neoprens suit, and the Cenadian Vinyiite
Coatad ail, are not sufficiently weterproof, to prevent ceoepage
during long continued expeswre in a life reft.

Wotting of the shearliig clad foot in L2°F water for a perilod of

on® bour caueges a iemporary, dub complets loss cf supsrficlal and
desp senss. The extromity was bright red, but not swollen, end

the indiviaual firet complained of needle sensetion snd loss of
ability %o tell whon he wolked on tha exposcd foot. Aftor an ox-
posars of 14 hours at an z2ir femperature of F4OF, and water tempsra-
ture of 409P. individuzls exuosed ln a raft while clothed in winter
flying clotiing and an exposure zuil did not complain of any dis--
comfort. Further individuals immersed in watcr for am hour or moro
whilo clothed in euposurs endts dld not complain of any dlscomfors.

It is omeential %o have a resvonably, but not ebeolutely, water

tight peck closure in an ezposure suit if immersed indlviduale are %o
be protected for any ccagidorable length of time from loes of body
head, especlally from the fect and hande.

The coubinetion of en exposure oull over “merican shearling,
electrically heated, or Caznadlan typo ¥ flying suite, provides
protection fyom diesabling lose of body heat for mors than twenty
four hours with = veter femperaturs of Y0®FP, pnd &n air tempersture
of 299, foxr individusls in rubber Life rofte.

Vot lndividusls without an exposurs fuit found great diffieculty in
boarding rubber rafts dus to cold exposure snd incressed welght of
untor soaked Cunsdien wintor fying clothing., T/C Simen went
overbaard dressed in & Cunndlon Type B flying sult, swem Zor oue
almudie, sne Gthen abtempied wnancecansfMily to beard 2 rubber raft,
1% was necesvary to pull this men in%o %ae U, S, L-l raft (without
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ladder). After esitting in a life raft for L0 minutes violent shiver-
ing set in, Simes wee then removed to the sick bay at the requost
of the Madical (Officer.

The 1lined wetexproef exposurs suit provided in the standard Lindholme
Dinghy eguipmont was difficult for & man dresged in winter flying
clothing to get into. It would apparantly be necessary to diseard a
portlon of the wintor flying clothing to-properly get into the equip~
ment and fasten it,

Three individuvels in dinghys with wet winter flying clothing coverad
with an exposure euit did not suffor serious discomfort for a veriod

of one hour. They complalned of cold hands in about thirty mimites,

of cold feot in forty mimutes, and in 1ty minutes they were shivering
soverely. llo fesling of hand persplration dlscomfort wee reported by
teat persommel,

Individusals with wot winter flying clothing on can survive longer with
tho added protection of an exposurs suit than without.

Rubber covered winter flying boots ineremse the time reculred to don
the peoprene lined suit boots if the letter ere closely tailored.

The lowest domning time 1z obtained with a looss fitting exposurs
guit under all circumatences. Howaver, & large suit iz unsuitable
for wearing while flying.

It ip difficult to don closely fitted exposure sults over wet winter
flying clothing,

It ln difficvlt to swim in hoavy flying clothing wlthou’ an oxposure
sudt,

The tricls iavolving as thqr did & numbor of mon ewinming %o, and boaxrd-
ing, rubber rafts brought out foreibly the neod for attontlon to
accessories which will sid exhausted flyers to get abosrd. A otirrup
tyuo leddor together with e knotted linme eezoes the ralt as in the
Canzdien H type dinghy wovld ve of great aseistance.

A small hend type pumoke signzl which has been developed for consider-
ation an to 1ts sultebility Lor uce in rubber rafte was atill wlsidle

at a distznce of & miles, sltitude 2500 f¢., with & visibility of T
niles, celling overcant 5000 . '
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DaVELOPHMEAT REPORT
December 6, 1943

#

This section of the report refers to observations on a loosely tail
druwstring neck clooure type of quick donning exposure suit. 1t was conside
ered by the comuittee thaot certain services hzve z serious and an immediate
need for such equipment, :

(a) Febrié and Coating:

In the two weeks which preceded the tests at Halifax, 1t was possible
$o produce the following prototypss of exposure sulte:

Sult Lo. 1: Mzde of nylon with natural rubber coating on one side only,
by Dominion Bubber Company.

Sult fo. 2: Hade of rubber-coated cotton for the upper part and of butyl-
coated nylon from the weiet down.

Suit HNo. E: Mzde of butyl-coated nylon.

Sult lo. 4Y: Hede of butyl-conted nylon,

Suit vo. 5: Hzde of vinylite-~coated (VYNW) nylonm,

All Tive Canadien sults wers similar in gemersl design. Their
essentlul feature consisted in overall dimensions such 28 to sccomodete
all the reguired clothing. Drawstring neck closures were used in all crses.
Boote and mitte were atteched %o the suit snd some form of leg tightensr
was uged, A hood with a bib extonding fanwiee under the chin was slso Pro=
vided. The legs of the suits hid the same circumference as the sole in
order to facilitete donning, The following features, however, require
further dsscription:

Ankle and Log Tighteneras: Sults 1, 2 and 3 had elastic bands channeled
above and around the anicdle, HNo. 4 was fitted with knee high zippers origw
inating at the front enkle position, the tapen being sewed upwards and in
divorging directions, so that pulling up of the slider gathered in some of
the extra fulness of the leg. Sult No. 5 hzd & drawstring arrangement which
tighteno the fold around the instep, behind the heel, and around the kuee.
The foot and ankle purt of the drawvetring waa exzposed,

Mitte: iHitte of materlal similay to that of the suits were used. The
mitte were ell of the chopper type with the axcentlon of those used on
Sult de. 5. lo wrict tighteners were used.

Drawstrinse: The drawstrings were so arranged as to meke nearly a turn and
& nolf around the nock closure. In sults Nos. 1, 2, 3, and 4, the two ends
of the string emerged from the channel separately, through eyelets placed
on elther side of the front medien line of the suit and approximately 23
feet apart. In lo. 5 suit, two strings enchored at the shoulder points
crossed &t the back of the cusnnol and came out together in front. The
rubber (Mo, 1) end butyl (¥o. 3) suits hed a nylon cord with & 8ilky finish
and the plustic sult had & woxed sashoord. Uncouted fabric was unsed for
the channels of the rubber suits only. Drawstring stoppere were of the
notch type, the string being locked by foreing it cesually into = wedge-
shaped notoh cutting nerose the orifice of the plug through which the

etring is urawm,
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Mothoda;

A, Bwioming pool tests = Preliminary tests were conducted et the local
Y.M.C.A. pool to detect the presence of possible lecks and to evaluate the
functional characteristics of the euits under ideal conditioms. Subjects
wore the test sults over full flylng clothing, including Mae Wests. They
were first instruoted to swim for five mimutes with their hoads above water
in order to test for leakage other then at the neck closure, Then they dived
in head first to see in vhat positlon they came back to the surface, end
toey finally lay still on their bucks for ono minute z8 a test of adecuste
nsck closure. The subjects were weighed in their flying clothing before
end eftor the tuet to momsure the amourt of water which hed soeksd in, and
any weter found in the exposure suit wes also added in.

B, Donning tests - For an investigation of the case with which the suite
could be donned, the cubjocts were first shown how to put the sult on and

off, aefter which donning tests were cerried out without further directiocn

or asgsistence being given. Donning was first csrried out on the deck of

the motherahip and over dry olothing, secondly, over dry clothing but in
alrcraft dinghleo, end thirdly, over wet clothing in the dinghies, The sub=
Jocts were instructed not to hurry but to proceed zs methodically as possible.

C. [Tusts of floatineg, swimming, and boarding dinghles in pea = Bubjects
wearing tho exposurs suits with and without Mae Westo steyed in the water for
variable lengthe of time. They wore then instructed to climd in and out of
dinghies and to perform varions tasks, Bsee of movement and subjective
rerction to environment were recorded, Tests wers carried out in ths Bed-
ford Beein and in the opon seca.

D.  Ditehing drill = Operationsl personnel from the R.C.A.F. station at
Dartmouth wore shown the suits and were gsked to try them on and to comment
on them. Ditching drills were then carried out in & Venture and in a Csnso.
Time to complets the drill and other pertinent data wore recorded.

Regultn:

A Suimmigﬁ pool teatsa:

(1) Leoeksre: Aftor b mimutes of swimming without immersion of
the heed, the subjects reported cs follows:

Sult ko, l: Ho leaknge detected.

Suit No. 21 Slight leekege 4n right hand snd right foot.

Suit do. ﬁl Slight leakage in right hand,

Suit No, 4t Bed leaksgo in hando and fseet.

Suit No, 5: Appreclable leckege in both feot.

It in rezlizod that these leakeges were probably due to hesty
soaning and that they can be avolded in production,

After tho subJeots had dived in heed firet and had lain still on
their backs in the wuter for one minute, they all renorted nlight leaks et
tho neck., The total woights of water taken in during all these teots were
ao follown:

Suit No. At 4 1b,
Suit No. 2: 2% %o 3 1lbe,

w13

— e



WAt Ho. %1 By oo 3y abe.
uld ko, b 1" PR - :
Budt No. 5 23 %o 3

(2) Flov viom ALl subjeet: czno ) '..: the surfnce in the orons
pwitmn after Aivi. in hoad firet, 7o 44271 Ly w6 eZperlenced Ly anyw
ons {n turning over ;:: the supins poeilion - 11 was elesrly desons Liv.ted

tact the ouantity of alr trenced in $he lecn u*‘ not noerly engugh to held
g men inverted with hls hoad golow the “Sur T e, ifficulty weg at Tirst

sZporionced by all subjecte in forcing thelr foot below the surface, but
tals €id not in aoy vay hincer thea frem svimming with their heads wll
clegy of ths water,

(3) Yelyss: In consestion with the uee of velves to relcess tho
2ir Yrom the inside of the sult, work done at Laval MNeclcal Rerearch Insti-
tuie incluved & pra:ical test to determine the ~fficcey of such vaives,

A lexge men wore ar  popura 2uif over heavy ¢ alpg. Thls exposwre suit
cantelned one valve ~i the buck of the neck. .. rttired he cove hecd-firsl
into w peol of watev. Rescalng o depth 8o $het be wus ccmpletely submerged,
als feet were definitely below the watcr surfrce o beglin with, He mede

noe effort to right himself but neverthelese wes in e comfortoble positicn on
his cice ten seconun after entering the waiar, While he wes submerged, a
strecu of large air bubbles rose through the veter inédle=ting thet the hydro-
statlic pressure of the wnter wis driving tha zir treppod in the exposare suit
out through the valve. The axperiment was repsated with only one clange,

ths velve was filled so that the eir could not escepe thiough 4t. Jn this
cara it Sook about Zhlrty seconds for ths mnn tc lie relsaced on the surface .
of the water Deczuss the trapved pir tended to keep kis feet up and he had

to strug le, in order to get cud keep his kupe abtove fhe weter., The traposd
alr weuld escupe slightly srouad the neel: closure. Tho incividual, an
expeilenced swimmer, felt thit Lt wes & great edvantege to have an opening
velve Yor %he cocape of wir, 'The welve in queetion fu the type amployed in
tay 2, 10 oxygen masic,

B. lwonaing teatsn:

(L) Over dry cl.thing, on the desk of the ship: The subjecte
triec. tue oxposure sultes o vnce before the %este wuie begun. Becouse of
tade lpck of practice, emphacis in this mno mebsecsuent tosis wes laid on
correct donning ratae® thon on epeed, Donnlwg: wes done over full R.C.A.F..
flylrg; cletaing, including flying suif type ¥, flying glover type 2,
flying; boots, type A, &nd no Mue Veat.

Honaing on deelk, over dry elotalng, ves aecomplished by 2Ll five
subjects wlthout any assistunce in about two minutes, the best time Lelng
forty seconds.

(2) Over ary clotiidng, 1a sirerafs dirghien: The seme 3uljocts
wore rext roquired (o repeat the conning (sagein over :udl flylng clothing)
in alyeratt dingnies on ths weter. Fowr of the ren vore placed tognther in
a Type E dinghy (circular), ana tho fifth man wee provided with s dinghy.
Three eusjucts completed doaning within 1; mirutes, ¢ fourth eubject took
€ to } minutes, nnd the 1 ot man took rboul 4 mirutes  There was no mutual
adaltenee, although in sotual operetions the wean woulil be rble to halp
‘sach ¢hoey
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(3) Over wet clothing, 1n airoraft dinghies: Thres of the pame
suvjects Jumped intc the water, and were nelped intc dinghles. Donnin; the
exposury sults over .t flying clothing in the "inghies proved fer mero
difficult, The subju-t weering sult No. B (whish nad a mics costing on tho '
inslde for added eliu orinsee) donned his suit - 3 minutes. He thon
helped bthe subject vo.ring suit No, 2, and thie Uus donned in % minutes.

Lae todred subjest douned sult Ko, 5 in 6 mirube: unsssisted, after being
tolu thav the vottom of hde typs B Jocket hed curled at the beck and was
interfer.ng with pulliug up of the exposure suilt. '

Hesults of gll these tests eppear to be, very sstisf:ctory in view
of the lick of practice of the subjects rnd of thoe fact that no method of
folding the sults for easy donning had yet been uovised,

C. Teats of floetins, swimming, end boarding :‘nghies in the sea:
(1) In Bodford Bassin, Halifex: Duri:ns the teete in Bedford

Basin, the sez wns celm, weter temperature wis hh“F, and zir temperature
3E6OF,

A tuat wae first carrled out with the drawstring neck eult worn
over flying clothing, but without boots or MHme Weest., This sult 1is uwro-
vided wicth &n elr sscupe velve at the back. The subject was =till {floating
satisfectorlly at the end of thirty minutes, when the etperiment was concluded,
in spite of leske in both feel and in the risht liand. By that time, tae
ortremities were cola but not unbearzbly so, and the subject fell he could
hpve stayed in inoeflnitely hed it not beem for the leaks. Jeck closure

“was found to be satisfectory. At first the subject could get his feet down

ouly by violent xkicking and he hzd to keeop atrug-iing to hold himself in a

+verticul position. The difficulty in saintzining this position gredually

decressed as water leaked into the feed,

Two subjects wearing the suite Nos. 1 =na 5 over full flying
clothing stoyed in the water continuelly for &n bhour and a helf after which
tuey uvoosded o type £ dinghy for & short rent period, They then went in
and out of the water und verfermed various operzilons such as righting an
upset type H uwinghy, inflating ¢ type K dinghy, ¢limbing in =nd out of them,
cetehlipg apples und eating them while -in the water, smoking clgarettes dur-
ing & reat parica 1. = dinghy, ete. Dotalls of these operations were re-
corded with z movie cuuera. The two eubjects were brought back to the
ship after 2-3/4 hours and reportec they were feeling fine. The following
observi.tions were made on the aceve two subjects wearing suite No, 1 and

No. 31

(a) -Although one subject dld not wopr n Mas West, he apparently
Tlogted and mensuvered just 28 well an the other subject.

(b) Hoth subjoets flozted wary high in the weter, either lying
on tnelr beck or in & vertic:l ponition, ;

(e) Tuey pppevently hed no %roubls in pushing thelr feet down
wien #90 recueated and in keeping Lhis position slthough it
reculrad definite zotlvity to do wo.

(d) Woesn floating on their btack in & ccompletely relaxed condition,
the nesc wes Low in the weter with the face aoove the surfice.

Thie would a0t be satisfectory for an unconcsious man floating
ln rough water. It also frvors loakage =t the nock,
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(1)
(e)

()

(2)

Ybhoo {oating on the buck tac neck closure can be hold above
wetesr only by a sustolned effort wiich soon becomes tirg-
some.

When in a vertlcel position, ths neck slosure 1 well above
weter and 1li6tle loclge 1 axnirlanced a$ the neck.

After 20 mimiten in She water, :'oth mon wore very warm and
one ' .it sweating. One of the mo.. reported leaks in the fead
and iz one g.ovs, and he fals cold affer 1: hours immersion.
*e cther subjeot almo reporsed goetting cold at about the
spme $ims, due to neok leakege and t0 a tear in one glove.
Nelther were wvery cold, although they shivered occuzionelly
ard both wiated they yere feoling fins o8 noon as they boarded
the dinghy some 15 minutes later.

Boerdling either type H or type X dinghy was quite eesy anmd
relatively little water was shipved in the procese, The man
$loa®~4 so high in the water th-* the ladder wee not used.

Ie opon Seg, about 7 niles firom
crose chop, water temperature

slisht

shore; slight swell -
¥, aly temperuture 35

Teste were cerried out by two of the authors (E.P. & J.A.K.) as
woll as one other subject, The cbJject was %o verify the ubservetions of
previous subjects, and to tust the exposure sults in rough water, As the
B8e woo %00 colm for a thorough test, a large high speed crash boat wae
ussd %0 make waves, Observitions made were in sgreemsnt with thoss of
previous aubjocts end the following polnts were brougat out more clearly:

8

2.

1.

Although it requires a good deal of effart %o pueh the fest
down, the strals i€ not excesaive; once thin ls done the
vartical position can be mainteined witaout undue effort.

AB long as ono remaing in the vertical position, the neck
elesuss 15 well above water, and littls lezkape occurs even

in rough water. The hood and bib is of diotinct velue in

thls zespect,

The only time when weter leaks im appreciably through the neck

is when the wamrer is lying flat on his back. This is not

likely tc occur if the suit i= only used to svim = short
distance in ths dinghy,

Cnce sboerd tie dinghy, the wearer can locsen up the draw=
gtrings end roach the oocketes of his flying suit elther by
recciiing in turough the nsck opening of the exposurs sult

or by withdrewing one or both arme {rom the sleevee of the

exposure sult.

In apite of the rather large amount of water which wae shipped,
sensationa of cold were restricted %o tho extremities (ons

hour exposure). Upon undressing, 1% was found that demp
areps on the underwear were mostly confined to the seat
reglor pnd tc the legs below the knweews,

Menual. dexterity of subjects wearing the watertight mitte

over flyinz gloves woe good wnough %o sllow them to undo

knots in wet ropes, adjust and work the dinghy pump, etc,
8lipperiness of the drawstring within the channel wee found

to be an important factor, both for closing and opening the
neck. A nylon cord slipuing over uncoated nylon gave excellont
results, waxed washcord cver pleetic coated nylon wae poor,
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oritaor wad a nylon ecrd over busty. caisted myrlon very aahbin-
4 i fuctoiy. .

I.  Diteaing Drill

Exposure mufts Nom. 1 to 5 were shown %o and trled by the crews

I & Vanfura and a Cunpo sirereft. The crev of she Yentura then cllmbed .

into taoir elreraft sach carrylng en exposure guit. Aft.r closing the hatch, |

tne zlarm wes given and the ditching drill sterted. Thrae miautes later, i

ell th2 men were out of $he alreraft with the required piices of ecuipnont
and th3 exposure suite »ropsrly donned.

The teot vne repzaled with the crew of ths Canso, They took &
littlie loagor %o gv through she ditehing drill bat 211 cams out with tha
expowure vult on. ° ) man snagged hie suit 1% e leg balow the knsa hub
did nob know how 1 _ippened. Mae Wests were . worn o2 these tests, The
men ware otherwise rully clothed. (Type B fiying; suits, Type E flylng gloves,
flying loote and helucts,)

these men were favorably impressed with the exposure sults, znd
thought that the benafit derived from an exposurs suit was well worth ths
exire trouble and time involved in donning the =it before ditching, They
did not conslaer iv practicel to wear an cxposurs suit, of ths loosely
fitting type s shown them, continuously in fmltiplace s!reraft on op-
eration) flying %¥ing to the extrome enegeing hezerds =nd the possible
reatrictions in moﬁnuﬂnt ko flight test of this wie mede. NHor wers thay
interasted in a % which cannot be donned in tne sirerzft prior to diteh-
ing. They did not think the connecticne 1o the gerchones were much of B

problea

Epnalggrana

Beering in wmlnd the requiremente set forth in ths intreductisns
to tnle ssctlon of the report, and reslizing timt neam loaxe cen be avolds
od ip sxpomure gulte produced under specific;tiont gnd rigidly 1nnpnct¢d.
wi fieve reached the followingz conclusions:

1. It 1 perfectly oleer thet the aviaticon expodure eult 19 e
Gonned prlar to di%ching Lo one of the most important of ail itemy of
enorgsscy squipmens in nortkern latitundes. Thie conclusion is fully
Jusuifiod for the following roansons

() It im dlfficul% Lo climb aboerd & dinghy after being in the
wator withoat an exposure muit, The numbting effect of cole
wator zpnd the great weight of wuter held in the elothing
comhine to meice thie asperatiun severely fatiguing at bert,
and probably lmpossihle in many operstioral iLnstances. The
axposurs suit protects the body fron the cold water, kosops
ths clothing dry and light, and in acddition by 4ts greal
buoyancy helps & men to 14t himsels intc the dlnghy.

(b} Rven 'if & pan without #n exposure suit gets into a dinghy,
he will not after hie cold immerslon remein for long in a
conditlion to make use of the verious other ltems of cmergency
equipment with which he s providsd.
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2. Any of Ghose 5 pro%otyps avistlion exnosvie silte Ney o
roccuueaded for sdaplion with littie modificatlon., Thls conclusion is
Jusiified by the followlng cheervabinanl firdinga;:

(2) Tha suita zfforded a eufflcient protection [rom oxposure.

(b) The e "ta can be put on sufficle iy quickly for a large

mejor’ iy of mombers of erews of  lélplace alroraft involved

in di‘ching to be able %o dom thu: before such ditching,
(0) The suits allowed sufficlent ease of movemeat snd menuel

dextority for moubers of aircrews o perforn all their duties

connecteu with ditcaing. .
(d) The sulte were Batiefactory from the point of view of

flotation, swimming, and boarding the dinghy. The distribut’on

of buoyancy was in no case such ag %o forece a men into a
dangerous position.

. J. Apart “am the above gaﬁurul conc'~alore, deiuctions may be
aravn ze to certein ;- rticular features of desi:.

() In any Light-weight exposurs sult worn over shearling winter

flying boots bLhers will be = tendency for tae legs to rise

ko the surfuce becsuse of the groat buoyancy of these boots.
Thie festure 18 not = significant disedvantzge for the pUrposes

under considerstion in this section of the report.
{(b) Because ease of donning, eimplicity of operztion and relism-

bility of neck closure are of primary lmportance, & drawstring

neck closure is, for the immediste murnpogse of Cenadien pro-
curement, preferavle to a slide fretener. It 18 recognized
that the further development of watartight slide fastenors
day revoke this conclusion at scme future time.,

{e) For purposes of ditching (having a very short pericd of immersins:
in mind) complete watertightness is not essential, and sligzht

leakage at the neck doss not detract Earionaly from the
effectivanena of the eXposure euit,

4.  An exposure suit of the type under considerztion is not
suitable for pilois of fighter pirere{t. For theeo, entirely differontly
#tyled exposure suits would be recuired, sultable for wear at readiness
ano fligat. Form-fit would take precedence over donning, and ventiletion
or vapor perueability would be nesded,

Heecmmand: tions:

1. It is recommended thut for imumediante precurenent, a sult be
cons ldered. which ie similer in design to the prototypes clready tested,
and Ancorporating the feliowing featuren:

(2) Heinforcing tepe sround the edge of the soles,

(b) Elastie tape around the ankles and ~ricta,

(e) Drawstring channel to be of pylon ¢o.ted on the outnide only.

Automatin locking device for arawst-ing with simple reloase
mechanien.
(d), Reinforeins pateh around palm of hend,

() Colored warkings inside and outside the sult to identify the
back end front of the suit, end the medicn front line of the

#ult wnd of each leg, and the left -nc right foos.
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(2] Stifier Hull tab on the hood Lo facilitate finding |t and
wulling hood ovor the head.

(h) Bliehtiy lavger overall lengih «f tho suit.

(1) Mexfi o welght of 3 1bs,

€. It 1o recommended that becauss v. the urgency of the probleam,
aly weter~tight febric be amccepted which meets ransorable specifications aa
to wvater~tightnesd, flexibility in the cold, roslsturce to abrasion, tear
atrengih, and strength and wetertightnees of seauws, ’

3« It 19 recommended that further develoymental work be cerried
out on this type of sult. One of the first impiovements suggested is the
inzorporatlon of an inflateble cham)er in the hexd ard neck reglon to keep
tho neck sloswre sbove wetor when the subject is flosting on his back.
Proviaion for daraining the sult through the feet may also be desirable in-
the eveny of comsidorpule leakege arising from enagping during ditching
operaticns,
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VICTORY
LIFE SAVING
SUIT

BY MORNER

Smportant
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In putting on your life saving suit time is
of vital importance. Keop your sult in a
handy ploce folded back as shewn in
this Hlustration with the tops of the boots
turned inside ouf,

2

Step into the suit with your shoes on,

grasping edges of beots firmly with both
hands. If possible, balance yourself by
lzaning agoinst o bulkhead,



You eon work in your suit by doy and
sleep in it at night by folding it arcund
you and Yeing sleeves fogether of the
walstline,

The next step is pulling the hoed en aver
your heod, making sure it s well down

OYer Your ears,



Mew slip both arms inte the sleeves
putting your fingers all the way into the
fingers of the gloves. Grasp the ends of
the drawstring firmly,

]

Pull the drowstring with bath hands until
the closing is comfortably tight around
the neck. If necessary, pull the straps
tight on the gloves and boots e assure
batter fit,



Before jumping into the water crouch
down and press arms over chest, forcing
excess air out, You are now fully pro-

tected by the VICTORY Life Saving Suit.
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IMPORTANT
INSTRUCTIONS

FOR THE USE
AND CARE
OF THE

MORNER
LIFE SAVING

' SUIT
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INTERNATIONAL
ACCEPTANCE

United Stitos

ACCEPTED MARCH, 194)

Denmart

ACCEPTED FEBRUARY, 1940

Sweden

ACCEPTED JANUARY, 1940

M

ACCEPTED NOVEM BER, 1939




A Personal Message From
H. G. MORNER
Inventor of the

MORMER
LIFE SAVING SUIT

| would like te ossure the user of the
Morner Life Saving Suit that | have
given years of study and thought to the
perfection of Its present design and that
| have personally vsed the swil under
emargancy conditions ond hove mode
numeraus successful demonstration tesh
before the Governmant cfficialy of faur
countries,

| ean say without qualification thel
the Merner Life Saving Sult offers the
maximum protection ogain! expoiure
ar drowning, The remarkakle life seving
parformance of the sult is & matter of
recard.

o J—

Approved by the U. 5. Government
and in uie today by more than 25,000
swaman, the Momer Lifs Saving Suit
is fully deserving of your complele
confidence.

It is important thet you read care-
fully the following Instructions on how
o put on the sit and how to toke cors
of it. By all moons practice gefting In
ond out of it and be sure fo practice
the proper and very timpls mathod of
aperating the alide fastener.

The Morner Sult might mean the dif.
ference betweon life and death, 1s toke
its eare and eparation seriouvsly and
keep it close te you daoy and night in

-da ngeraus walers

Sincarsly yours,

e oo

H. G. MORNER



When passing threugh
dangerous waters fime is
vitally impertant, so the suit
should be kept in o con-
venient place folded back
with the taps of the boats
turned inside out as shawn
in ustration 1,



In stepping into suil with
shoes on, grosp sides of
boots Firmly with both
hands and, if convenient,
balance yourself by lean-
ing against a bulkhead,
See |llustration 2.



Suit ean be utilized as o
semi-worksuit by folding it
back to the waistline and
halding in position by tie-
ing arms together, At night
in dongerous waters the
wearer can sleep in this
same arrangemen! of the
swit. See lllustration 3.




To save time, in placing
arms in suil use the same
motion as gefting inte an
overcoat for the first arm,
but the second arm should
be inserted inte the suit
with the elbow first as
shown in llustration 4.



Adter you are fully in the
suit, adjust hood ever head
by placing thumbs of both
hands inte hood and
siretching into ploce. The
next step is to close the
collar, first locoting the
hoak with your laft hand
and then bringing the elas-
jic strop over with your
right hand. This should b
procliced o number aof
fimes wntl you have the
feeling of the operafion.
Soe Illustration 5



The next and fincl step
afler fastening the collar
is the closing of the front
of the suit with the pen-
ented slide fostenar. With
your right hand grip firmly
the woaden knob and with
your left hand press on the
metal fostener. Naw fils
yoaur head boek ond pull
fiemly parallel to your

conlinueed o0 meel poge



tontinued from preceding pogs

IJE:E.':}- with your right hond
at close fo the body e
patﬁihler. which aveids o
right angle pull. See [lus
trations & and 7, Eoch suit
hos o botile of castoar ail
which should be used on
thee rulsbier oulside grooves,
ond it is impartant that &
coating of ail be on those
grooves ol all times.



Made in one size the
Morner Life Saving Suit
might seem large to o
man under medium height
and weight, but this can
be corrected by fastening
the straps at the ankles
and the wrists, This keeps
the boots and gloves in
place assuring normal
movement and use of bath.
See lllustration B.
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COna of Numsrous Letters Received
from Seamen Who Owa Their Lives
fo the Morner Life Saving Suir,

Maw York, M. ¥,
June 28, 1942

Morner Lifs-Soving Suit Co.
15 Whitehall 51,
Maw Yark, M. Y.

Gantlamen:

I am writing this letter 1o lst you
know that we used your “Life-Saving
Sult" when our ship was torpedosd off
the coost of Puerie Rice on June 5, 1942
and | don't mind admitting thot it net
enly wos resporiible for our baing here
te wrils this note, bul it alta was a
great help in protecting us from the
cold at night end alio from the rain In
bath day and night.

We heard that you were sending some
kind of o modal to the ones thot used
your suits when their ship was terpedoed,
and s0 we are now writing fo see if it
is true, We were on the Stondard Qil of
M. J. tonker €. O. Stillman when she
woa hit, Incidentally, | was on the 1. H.
Senlor, a ship of the some compaony,
which was about the first ship in the
campany fo get those “Suih”, ond we
used to hove contashi fo s=e who could
put thess suith on, | had the record—
18 secondi—all zipped up too.

S0, we will wail to hear further from
you, You may sent it colleet If you wish
to the oddresses below.

GORDON G. McRAE, AB,
13 Bolley Street
Evaratt, Mo

MYLES F. McGARYEY
19 Buffum Street
Lynn, Mo,
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IMPORTANT
GENERAL INSTRUCTIONS

The Morner Life Saving Suit is
made in one size to fit every-
body. Short men should pull the
straps on the boots and gloves.
When fully dressed inspect your
comrades’ suits and ask them to
check you before jumping off.
Just before jumping, close arms
over chest, bend knees, and press
out some of the excess air, Hold
your nose with one hand to pre-
vent salt water from entering.
Then jump feet first,

As you come up to the surface,
get inte a vertical position by
kicking with your feet and
stretching your arms forward.
This Is the position in which you
can rest and ventilate the suit, if
necessary. Keep your arms in

front of you floating in the water.
Then decide where to swim. Swim
with @ back stroke using only
your arms as poddles.

If you become too warm, gain
an upright position by kicking
your feet a few times and then
opening the collar of the suit to
allow fresh air to enter.

The suit can also be put on
without taking the vest out of it
as the vest is provided with snaps
to attach It to the suit. Denning
of the suit in this case is the same
as shown in the pictures where
the vest is separate.

Getting Into suit, putting on
hood, and closing front should
not take more than 30 seconds;
so practice this operation repeat-
edly untll you can be completely
in the suit in this length of time.



Take care of the suit that will
be entrusted to you. When
stored, hang the svit on a hanger
with the vest buttoned into it as
this will prolong the life of the
suil.

Further instructions will be
found printed inside the suit and
on the vest. Remember that
100% satisfaction and results
can only be obtained by practice
over and over in the use of the
suit, Alse note that the suit will
keep you aofloat even if filled
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 Morner Life Saving
Suit will support you in the water
under all conditions.

-

%
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S. O. S. CLuB

Members of the S, 0.S. Club
are seamen whose lives have
been saved at sea by the Morner
Life Saving Sult. In addition to a
life membership In the Club, sach
member receives a sliver plaque
with his name engraved on it

If the Morner Life Saving Sult
Is responsible for saving your life,
all you have to do to become a
member of this Club and to re-
celve a plaque Is to write us how
the Morner Sult saved your life.

WATERTIGHT
SLIDE FASTENER CORP.
15 Whitehall Street
New York, N. Y.
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- OFFICE OF COORDINATOR OF RESEARCH AND DEVELOPKENT [
BUERGENCY RESCUE IQUIPLENT SECTION
20 August, 1915
ROCOLLLLUATIONS - ALRBORGL RUBBER HAFTS ALD SEA SURVIVAL EUULF.oiT

In order to effect more propoer coordination betwieen all EOTV. 368
concerned with the use, deaign, procurement end ef’iciency cf airberre (5!
raf’'ts nud sea aurvival squipment, = weeting, was hela 3, 4 and 6 Au,uet, | 24:
Yearly all personpel who participated in-previous sea trials of rubber = (ts
and equipment were present, as follows:

Lt. Condr. . 7. Hiscock, U.S.C.G.R. Office of Coordinator of' Reesernh nnc
Technical Aide Developument, U.S. Navy

l:-- -1*1 l’&dﬂl“. Uu SIQJ‘L-\“ :- 5
Cept. U. &, Musphy, A.T.C. ,

Lt. F. §. Bartow, U.S.N.R, i
Coav U B. will, U.5.3.04.C. Tempe "A"™ Bldj., Washinghon, v...
Col. G, L. Ledfors, A.A.T. Adr Surgeon's Office
Mej. 5. K. Calhoun, A.A.F, 4E1025 Pentogon
Kaj. C. H, Walte, A.C. VWinston-Salem, N.C.
kaj. b, . Boynton, ii.C. - y &
Haj. E. R. Seiwsll, A.C. SE275 Pantagon
l2j. G. W, Hol%, L.C. Orlando, Florida
Emerscn Day lisdical Dept., T.T.A.
Harry C. Goakes Chief Flight Lngineer, T.W.A.
Greup Captain R.E.5. Spaight R.A.F. Delegation
n L

P-'-inz Em.m‘.&ndﬂl‘ Pa 4&- L“
Lt. P. H. Futcher, U.3.I,R. (}.C,) N.l.R.I., Bethesda, Ld.
Lt, W. V. Consolazio, U.S.M.R. (L.C.) " v

Cept. A. L. Hudson, 4.D,T.I.C. 2D829 Pentagon

Capt. G. H. .orris, A.D.T.I1.C. 4L1036 Pentagon

Cept. KA. Vi, Kessler, A.T.C. Washington, U. C.

lst Li. Hex A. wpody, A.C. Winston-Salem, V.C,

énd Lt. Richard B. Tibby, A.C. SEZT0 reulmgon

Dr. D. Denny-Brown Neurclogical Unit, Boston City Hospital

Boston, lasa.

Dr. L. E. Newburgh HalaReI., Datheada, .

li. Reynesford, A.T.C. liashington, uU.C.

Those previous tests were:

Deta Location Auspices of

T15-20 April, 1942  Gulf of Lexico U.S. Army Air Farce end
(Off kplin Field, Florida) Quartermaster Corpe

20-24 June, 1943 Gull of Liexico U.8, Army Air Force
(off Tarpon Springs, Fla.) A.F.S.A.T., Oriandc, Florids

L]

16-21 June, 1943 Atlantic Coast Alr Transport Comman-

(Off Cape Fear, ¥.C.) U.5. Army
=12 July, 1843 Gulf of lexico Coordinator of Hesearch wnnd

(off Pensacola, Florida) Development, U.S. Navy

——
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All pertinent phases of the efficient functioning of all sizes of
rubber rafts and accessory equipment as presently furnished for use in alr-
craft of both Army and Navy, were considered. Full discussion was had on
many and various points bearing on raft construction, seaworthiness, design
and and accessory equipment. The whole problem of sea survival in general
in various ocean areas, including cliumatological data, were presented to the
group, as well as testimony of survivors and examinatici of ditching reports.
A brief outline of the points of discussion and findings and conclusions
follows. F

(1) EXPOSURE SUITS. No U.S. air service or facility provides pilots or
airborne personnel with any type of exposure suit at the present time. The
British have for the past nine months been furnishing all flying persornel
accompanying oonvoys in the MNorth Atlantic routes with a type of exposure suit
worn when aloft, known as the PASK suit. Data on this sult was presented to
the group by Ur. liewburgh, YNaval .edical Research Institute, Bethesda, liaryland,
who at the saxe time furnished and presonted background experimental data point-
ing definitely to the urgent need for providing a suitable lightweight exposure
suit for all airborne personnel. The group was amazed by Dr. llewburgh's state-
ment that prevention of slow body cooling is only obtained when water is 92-93
degrees Fahrenheit. Statements of personnel and observers participating in sesa
trials of rafts clearly indicated that suffering from chill and cold without an
exposure suit is a primary factor in energy loss and morale breakdown due to
discomfort. Furthermore, it was pointed out that while the tests were carried
on in reasonably warm water, personnel adrift in 60 and 70 degree water would
most definitely need an exposurs suit to survive at all.

IT YAS RECOM.LNDLD unanimouslys:

I (2) That a general and immediate need for a light weight sxposure suit
for all airborne personnel as a part of the see survival equipment
exists,

\ (b) That this need is such as to necessitate serious consideration being
given to immediate production of such suits for use in existing rafts.

! (¢) That an exposure suit of the most improved design and construction
and light weight character (maximum weizht approximately 26 oz.) be
: provided for all new rafts.

(d) That the exposure suit provided for use on existing rafts should be
of such character as to be packed in buoyant containers or otherwise
readily accessible for jettison when rafts are thrown out of plane.

(e) That on new rafts provision be made to pack the exposure suits as part
of the raft equipment, This matter will be touched on later on rafts'

redesign.

(2) PROTECTION AGAINST SUN. Parallel to the need for an exposure sult
has been found the necessity for protecting survivors adrift in rubber rafts
from the direct rays of the sun. Unless this is done, the dehydration of the
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body 1s very much eccelerated, and personnel suffer from eye infections and
irritation from bright light. Further, sunburn may be severe smough to cause
serious sufferinyg and pave the way for senersl breakdown of movale. Experiences
of the Uritieh in designing sea survival equipment for airborne personnsl have
been lar;ely under conditions of sun and sea as they exist adjacint to the
Eritish Isles. On the other hand, combat and transpert personnel of the U.S.
alr services are flying in areas where the ocean expanses are greiter, diffi-
culties of search and rescue considerable and where tropical condi'ions are
necessarily an important conslderation. :

IT LAS HLCOLLLZIDLD unenimously:

(a) That the most urgent need existed for an awning es a means of sun
protection on existing raftc.

(b) That a well designed simplified type of ewning be part of gene-al
design of new rafts.

It was the thought of the group that existing rafts could be mod.fied
by the issuance of a kit to provide in five and seven wen rafts an additionil
support for an car and cross arm to hold the awning in the stern, and that iais,
together with the utilization of the wmast grommet and socket in the bow, wou.d,
with the sall or tarpaulin, be all that could be done to fill the immediate n-ed.

It was further pointed out that the duel purpose of the awning in
serving as & water catching device made it most necessary that it be deaigned
with that end in view and equipped with simple fabric tubes or drains to pre-
vide a msans of filling water containers. This deficiency in existing raft
equipment was considered by the group eand after eneral discussion of the need
of such a simple device by survivors,

IT LAS RECOULEILD unanimously:

(a) That immediate steps be taken to provide a light weight rubber bag or
other durable lightweight water conteiner to enable survivors to stors

rainwater in quantity.

(b) That while results of %tesis on various types of sunburn creams indi-
cated that ono or two _ave excellent protection, no need for any
great quantity of sucl creams would exist in view of the awning
protectior to be provided. It was, however, recommasnded unenimously
that small amounts of sunburn cream be issusd to airborne parsonnel
and, further, that an additional tube of boric acid ointment be
provided in the first aid kit for use on irritation of theeyee caused

by pglere and sunlight.

The desirability of providing all airborme personnel with full length
li;ht weipht closely knit woolen socks as a further protection ageinst sunburn
of the feet and ankles was concurred in. It was ngreed that instructions to
conmanders of airborne troops should be issued to this effect.

(3) INSULATION OF RAMT B30TTO.. The rapid coolin; of the bottoms on the
present rafts due to the lack of insulation from the sea was discussed. The
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results of the various tests, particularly those at Pensacola, were placed
before the Coumittee, as was further inforumation on refrijeration of the boly
adjacent to water as given by Ur. Yewburgh. Climatological charts of water
teiperaetures were further mentioned by Lt. Iibby, wheo pointed out that 50 and
60 degree rahrenheit water was prevalent in many areas now commonly flown over.

IT vAS RLCCLL..FDLD unanimously:

(a) That insulation by inclusion of inflated bottom or other practical
means be made a part of the general desiyn of all new rubber rafts.

(b) That if it is ~ossible to do so, modification of existiny rafts by
the issuance ci' a light wei ht lattice viork material which could be
supported from the upper surface of the main inflatior tubes to hold
survivora off the bottowm be provided. Concurred that such an arran o-
mant or its equivalent was most necessary to enable survivors in
oxisting types of rafts to obtein sufficlent rest to prevent early
exhaustion.

(4) SUN HLLLET, SUN GLASSES OR EQUIVALENT. The problem of protecting the
head and face, as well as the eyes, against the glare of the sun was discussed
and it was the concurrence of all those participating in raft tests, as well ns
observers, that with the amwning protection provided in consequence of the
recomiendations under (2) above, the Foreirn Legion type of sun helinet need not
be included for use on new and existing rafts.

IT WAS HECOIIENDLED unanimously:

(a) That Army fatigue hat or equivalent, together with a reasonably sub-
stantial pair of sun glasses with one or two sparea, be provided
for new rafts.

(b) That the desipn work on the sun helmet with wisor protector bs con-
tinued with a view to providing one item eventually to take the place
of sun ;lasses and hats.

(¢) That present amirborne personnel be instructed as to the importance
of hats and utilisation of sun ;lasses in rafts.

(6) INSTRUCTIONS FCR SURVIVAL. Goneral discussion of the need for a
simple insiruction sheet or pamphlet to be included in duplicate on each raft.
It wes generally conceded that such & pamphlet contmining practical advice
would improve morale and enable personnel confused by shock and fatijue to
recall some of the neceseities of raf't exiatences.

Ingofar as equipment was concerned, the more adequate and prominent
labeling of same was recommwended, as was the mdditional inclusion of printed
instructions on and in the raf't structure itself.



(a) Thal #1lisht Ceatrol Command group &t JAngton-sule: draw up a tentative
draft of an instruction sheet for circulation and coument. (lote -
There is atteched the tentative dralt submitted by liaj. lialtz ms a
portion of A manual now in proparation. A covering letter which
returnod same with comment froa the Umergsncy Rescue Equipment Section
is alsc attashed. As will be noted, it was felt that additional
paragraphs on drinking water and seasickness, should be included.)
Comment is requested on the suitability of the artiocle as a raft

pamphlet.

(6) SEASICKNLSS. It was generally concurred that the problem of seasiock-
ness was not one that could be dismissed lijghtly by the group and that further
details of the possibilities of combating this malady should be searched for.

As a consequence, Dr. Liewburgh sugpested that steps be taken to contact Dr. D.
Denny-Brown of liarvard .edical School, Boston, Chairman of the lational Research
Council Committoe on Seesickness. OJr. Brown agreed to come to ..ashington to
tell the group the present status of the scasickness research on August 5, 1943.

He presented a brief resume of the research which has been conducted
and the results obtained. Concrete recommendation which Ur. Brown made was to
the effect that Shero wae a possible remedy available which gould be utilized
by men on rafts, which was

(i) .6 of & milligram of hyoscine every 4 hours.

(ii) Lf4 grain of morphine tartrate or sulphate glven intravenously every
4 to 6 hours.

' Thers is attached for the benefit of thcae of the group who did not
hear Ur. Brown's statements, a partiel trunsoript of his remarks.

(7) RAFT DESIGN. General discussion of the adequacy of the design and
construction of present rafts indicated genmeral concurrence that the one man
raft should be greatly improved. After more detailed discussion of the
adequacy of the present one man raft

IT WAS RECC..ENDED unanimously:

(a) That the one man raft be increased in size with consequent improvement
in stability with, 1f nocessary, a sacrifice of strength and abrasive
resistance of the maturial. (Note - It waes the feeling that such in-
crease in size could be uade without increaasing the weiyht or packing
voluue.) Redesiyn to include the insulation of bottom (3 above)
to provide protection azainst cold water, as woll as combination
avning and raln water catochment devices.

(b) That the one man rubber life raft (as well ag all other rubber rafts)
be packed and include in thelr squipment all accessories necessary
for sea survival. 1t was the consensus of opinion that any variation

in the smount of drinking water carried or water making equipment
(desalination equipment) over l:und areas, should consist in adding
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water or accessories to the parachute back pack aanhr the plano store. The
‘dninun equipment on the one man raft of the new and improved desizn was
asreed to as follows:

(1)
(2)

(3)

(4)

(5)

(6)

(7)

(8)
(9)
(10)

(11)

1 can water, 11 oz., plus one package (wt. 14 oz.) of chemicals to
provide by desalination 7 pints of drinking; water.

1 fluoreseein cake fer dye-marking water.
1 rubber sponge.
1 bailin;, cup.

(e) That the five and seven man raft be redesisned to penerally include
the following improvements:

Greater cubic capacity with inner plane areas increased to improve comfort.

The whole form and characteristics of the raft to be optimun for sailing
with the rig provided.

Consideration to be riven to providing a strong light weizht sleeping
"hammnock" suspended from the runwales in order to provide a more
horizontal slaeping position.

Bulwarks of a type sasily erected to be provided around outer perimeter,
at least one foot high emidships.

A compass with suitable protective mounting in a non-~breskeble plastic
container to be provided.

Hespective charts, waterproof in nature, covering, in most cases, all
areas and routes.

Bailing sponge, as well as a bellows type pump, for topping off or

pumping bilge.

Fishing kit.

Signal pistol (Very or parachute flares) or romen candles.

C0Z bottle to bo easily removable, with inatructions for removal.
Suitable weather ti_ ht container for loose equipment. In jeneral,

equipment stowage to be provided for all items on the inside of the
bulwark when erectoed.
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(12} A ladisr of rope or other suitable li:zht welsit meterial secured
thwartships at the midline, as well as hotto. oripe to faciiitate
Lurning over capeized raft. land helds in s ew placas insits ¢
arable axhieuste 1 or atherwia tricken avrsoanel to .

(18} 2 gusy e heb for each person the raft g to cerry Lojether with & pair
ol substantial sun plasses.

(14) Raft to be desiyned with insulated bettos and with awning and water
catchment device.

(15) Exposure suit for sach person.

(18) Drinkin: water for each person equivalent to 7 pints and 11 ounces.
(Cne 11 ocunce can and one desalination kit to make 7 pints.)

In consideration of all raft design the fact that all equipment,
accessories and arrangement must be simple, foolproof and suitable to stand
stowage in temperatures 180 degrees Fehrenheit down to minus 40 degrees

Fehrenheit without deterioration or damape.



CONVLRENCE LEETING
6 August, 1943

Presenting the problem of seasickness.

DOCTOR FUTCHER:

In teats at Pensacola and wilmin;ton seasickness has been such a problem
that survival during the first 48 hours may be impossible. A man's getting
back into the raft if in diffioculty or using any equipment may not be
possible due to sickness.

HAJOR VALTZ:

On one test a raft had to put one man ashore from seasickness because he was
"pulseless", had lost 6% 1bs., and was out of his head., After 36 hours he
was still sick; however, he was the only one of eight who was seasick.

DOCTOR FUTCHER:

On two tests 507 of the men vomited the first day on & really rough sea, on
the other three days no one wes sick on a very oalm sea. On the other test
at Pensacola, one subject was an experienced naval flying officer who aver-
aged thirty hours a month in the air, was not sick whilse flying, but had te
be put ashore on the test because he was so sick. Cne subject on the raft
was 111 before he went out in & one man reft; he became mso seasick that he
was unable to cover his legs and was severely sunburnt. According to the
reports submitted by aviation machinist's mates, aea siclmess in operation
flying might be only temporary. One question that has arisen is should
remedies that are available now/Bt into kits, in the hope that at a future
date we would be able to substitute a proven remsdy that would solve the
problem?

DOCTOR BROTN:

We have been working on the problem of motion sickness sinoe last July and
the Canadians started a year earlier. It was found by the British that you
could make a subject sick in a fourteen foot swing and in that way you could
select those who would be liable to air sickness and sea siclmess. A great
deal of testing has been done on the ewing because of diffieulty in getting
sea trials. A large group of remedics have been examined at various times.

The remedies boiled down to three poasibilities: Either hyosoine alone or a
mixture ocontaining hyescine. Results in the swing, alr or sea have not yet
determined whether hyoscine alone or in a mixture is best for combatingv
motion sickness. A mixture has been developed by Lilly containing sodium
amytol and hyoseine barbitrates.

The Canadians have a j0cd deal of evidence that hyoscine taken two hours and
a half before motion helps prevent sickness in the swing. This is to be
carried out in sea trials. Results not available.
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Other mixtures liave been proposed. Atrophine is thought to be as good
as hyoscine, howsver, more information is needed. Atrophine alone is
not a8 good as it is in a mixture to prevent motion sickness.

Ohlobutal as an aotive prinoiple in medioine is not as gbod. The remedies
preferred are either hyosoine or hyoscine amytol. Canadians have developed
phenabarbital with atrophine and on experimental tests it has been very
successful with animals, but the results have not been as good with

humans. It would be wise to try sodium amytol in Barron's V-89.

Une of the pharmacologists favored pure hyoscine bescause it is simple,
good, and no evidence showed that mixing any other drugs added anything at
all,

Tests have been carried out at Commando Camps with hyoscine without any

impariment of ability. Psychological tests with hyoscine have shown no

deleterious effects. Hyoscine does not harm vision or marksmanship in a
dose of .65 milligrams, Hyoscine does repress sweat. It is possible to
give repeated doses of hyoscine over a period without 111 effeot.

In answer to the question of seasickness in tests, do you think this is
true siclmess as a result of having been thrown into the sea? Would it be
shoock which may run down the blood pressure?

DOCTOR FUTCHER:
It might be due to the loss of a lot of fluid, dehydration was very great.

DR@ BRMI

Hyoscine is a pgood preventis although it is not known how it works.

The question is whether a mixture of sodium amytol is good. Help is needed
on it.

DOCTOR FUTCHER:
A passenger is not able to take the drug until he hits the water.

DOCTOR BROWN:

It would not be as useful as if given before hand. Captain Wolfe in
experiments found that nausea stops immediately if the stomach is con-
tracted, His idea is that if you have a relaxed stomach you have nausea.

COMMANDER HISCOCK:
Have they tried a binder to contraoct the stomach?

DOCTOR BROWN:
No information.

DOCTOR FUTCHER¢

What is your advice on a group of flyers that come down in rough water,
inflate the raft and sit in it, Have we anything that might tide them
over the period when they are likely to be seasick? Have we anything
that gives promise of relief?

DOCTOR BROWN:
I know of nothing at the momont than to recommend hyoscine alone. A g
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milligram dose repeated every hour if necessary. '

COMMANDER HISCOCK:
let us set up an experiment to tuke a typical group of flyers, An
experiment would show whether the remedy is useful-

DOCTOR FUTCHER:
How many subjects would you be satisfied with in rough weather, one seriss
of raf'ts not to get any remedy.

DOCTOR BROWN:
12 subjects. Two or three people will be sick in each group.

mn EADER:
Camp Edwards has a method of grading chronic seasickness. Would they be
geod subjects for a test?

DR. BROWN:
25 to 30% are liable to motion sickness, They have u machine that pro-
duces motion sickmess.

COMMANDER HISCOCK:
Has any work been done to differeniate between sea sicknesc and air
gicknese? Mr. Goakes is not liable to air sickness, but in a raft he

became seasick.

DR. BROWN:
Subjects are liable to become sick from one type of motion and not from

another. The phenomencn gseems to be the same; however, there is a different
pyschological effect.

DR, FUTCHER:
If difficulties were encountered in procuring these tests, would observations
already made ¢n hyoscine be conclusive?

DR. BROWN:

Short of & test under ideal conditions. tests already conducted by the
Canadians, British and Randolph Field are satismfactory, and reasonably
adequate now. The question is, what is gained when mmytol is added?

COMMANDER HISCOCK:
Would it be worthwhile to put amytol in the equipment and get personnel to

test it immediately?

DR BROWN:
Yes. I1f,when the men pget seasick, doey it help to get out of the raf't and

swim around?

Dh. FUTCHER:
Not & natural desira.

COMMANDER HISCOCK:
Teo difficult tc get in and out ol' the raft.
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MR. BADER: -
A large percentage of the men are unable to swim.

DHu FﬂTﬂHER:
What are the ill effects if a subject becomes panicky and tekes his first
three doses of hyoscine at once and others at intervals throughout the day?

DR. BROWN:
He would get dopey, in view of the fact that tests show it requires 2.7
milligrams before you get dopey.

LT. TIBBY:
If' the men did not taken any until they became siock, would it help them?

DR. BROWN:
No evidence. Ome difficulty is in waiting until they get sick.

COMMARDER HISCOCK: .
Would it be posaible to take a dose before they become sick?

DR. BROWN:
Hyoscine would have to be put in the first ald kit of the plane as well as

in the kit of the raft.

MR. BADER:

Is there any reason to belive thet, if after repeated doses during the
first twenty-four hours and the supply was exheusted, the subject would
become acclimated.

DR. BROWN:
A subject should be acclimated.

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

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

DR. FUTCHER:
Hyoscine cuts done sweating. Does it have other particular effects.

DR. BROWH:
Visual.

DR. FUTCHER:
After s dose and & repeated doseage an hour later, would it be diffiocult

to spot a plane?

COMMANDER HISCOCK:
After twenty-four hours everyone gets sick.

DR. BROWN:
Is there any sedative in the first aid kit?

COMMANDER HISCOCK:
There is none in the Army kit.
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HR‘; B.EID‘ER:
A sedative should be put into the kit.

MAJOR CASTLE:
What is the effect of morphine on sea esickness?

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

going into action. No information.

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

HR- BRUHH:
Use hyoscine as a sedative in this case. I don't know of any work on delirium

or dehydration.

MR. BADER:
Any work with benzedrine?

DR. BROWN:

Using benzedrine in combination with hyoscine or ciccosine. The only
effective ccmbination in benzedrine and hyocscine. I don't know whether
that is more benefieial than hyuscine alone. Canadians have combined
hyoscine and benzedrine in Niaycine.

S0MMANDER HISCOCK:

flouldn't a combination of benzadrine mnd hyoscine combat seasickness and
give the men a 1lift during their first twenty-four hours so they could
use their equipment? '

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

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

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

(Then followed a discussion of previous tests where seasickness interfered
with the operation of equipment being tests.)



OCEAN SURVIVAL

Keep Your Shirt On -~
Figuratively and Literally

There Are Three Important Aids To
Survival Thet You Vwon't Find In
Your Kit -- Determination To Cet

Ashore, Calmness, and Common Sense
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AFTER DITCHING .

Once you have ditched snd you and ycur crew are safely in your life raft,

do the followinp things immadiately and dc¢ them in the follewing order:

1. Faston your life-raft kit to the floor of the raft with the tie
striigs provided. If it imn't tivd down you will stand a ;ood chance
of lising it.

2. Inflote the cresn bulkheads with vour hand pump.

3. If the gas cartridge failed to fully inflate the raft, "top-off" the
main buoyancy chzmbers with your hand puap.

4., Lash all lorde gear -- knives, balling buchats, ete. -- to the
hand 1ipe that runs arovnd the raft.

5. Rj_ the terpaulin or a sail, yellow side up, as . canopy to protect
you from the sun. THIS IS PARTICULARLY IMPORTANT 1" TI{E TROPICS ==~
exposure to the hot tropical sun will not only cause . painful burn
but it will inerease your thirst.

g Take stock of your provisions, water, and equipment.

7. Stow your signelling equipment -- slignalling mirror, ssa mariar dye,
flares, and sipgnalling pistol -- where you can get at it quieckiy,
Even on a clear day you will have only a few uinutus for sigmall.ng
a resous plane from the time you first see it on ‘he horizeon until
it is out of sight.

8. Looate your position. Lay out a course to some definite objective
and try to stick to it. KHafts can be salled.

8. If the water is calm enough to launch the antenna kite or balloon,

get your emergency radio into operation.
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10. If there are two or more rafts, connect them with a line.

Stay near your plane as long as it remains afloat, Kescuers will be
gearching for you along the line of your known route. The silhoustte of your
plane will help them find you.

Don't get excited and don't rush. Seconds and minutes are of little
importance on a life raft except in an emergency. Time is one thing you
won't be lacking. Uo things deliberately and slowly -- you'll not only save
valuable energy, which in turn will help to conserve your body fluids, but
you will save yourself unnecessary dunkings. Life rafts tip over easily.
Don't shout. Don't talk unnecessarily. Save your energy.

SAVE YOUR CLOTHES. You may find it pretty hot during your first day on
your life raft. If you do, don't follow the natural urge to strip off all
your clothes and toss them overboard. Ybu# clothes are important parts of
your equipment -- they will protect you from' the sun during the day and the
cold during the night, and, by wetting them periodicelly during a particularly
hot day, you can cut down parspiration. Remenber, every time you perspire
Yo lose valuable body moisture that can be replaced only by drinking more
liquids,

Stay under the shade of your canopy and keep your arms, head and legs
covered. This will help to keep your thirst to a minimum and your mental
and physical efficiency at a maximum. Sunburn and dehydration can kill a man.

If you have a hat -- any kind of a hat -- wear it. If you have sun
glasses, wear them. ileep your socks on and make sure that they always cover
the open space between the bottom of your pant legs and the tops of your
shoes. If your life-raft kit contains sunburn lotion or cream use it,

=%
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wATER ARD FOOD. Thirsv will be your biggest problem. A men in good
physical condition can live for twenty or thirty days without food. Uithout
water, he can live only about a week and a half at ths most.

Do without both food and wator for your first twenty-four hours, and, if
you can, stretch your fasting period into the third or fourth day. After
that, ration both your f.~1 and {ae canned water in tie kit. Don't eat rmch --
food inoreases your thirst -- and when you drink, make the most of your water
by keeping it in your mouth as lon; as you cen. Swish it around your tonjue,
gergle it, and moisten your lips belore swallowing. Always save enouph of
your day's ration for a sip just before you try to settle down for the night.

Vhen it reins, arrange your tarpaulin ard your sail to collect it in
large puddles. After the first few minutes, tump the first water thet has
collected -- it will probably be brackish fron the coating of salt on the
cloth -- and start collecting more. Before filling whatever containers you
have, drink all you can comfortably liocld. Recont tests have shown that your
body can store water, and your stomach makes & far better storage container
then a bailing bucket or tin cans. Drink all vou can teke, then store the
rest, preferebly in the regulation water caas which you have already emptied.
Contrary to general belief, little of the witer taken in lorge quantities when
you are dehydrated is lost through perspirabion or excessive urination. A
quart of watsr in your body is worth two or three giarts stored where it cawu
be lost il the raft tips over or it is spoiled by sea ‘pray and saelt,

DON'T DRINKE SEA LATLUR. WNo matter what your urge may be, don't deink sea
water if you want to live to resch shore. The salt in the water literally
saps body molsture. Instead of quenching your thirst, it wiil make you

thirstler.
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PERIODIC DUNKINGS will help te reduce your thiret. Go over the side
slowly to keep the salt water out of your mouth. Don't dive. There's just
one dunking precaution =-- in the tropics you can et a sunburn even though
your body is underwater.

DON'T DRINK URINEY It is poisonous and will only decrease your resistance
and increase your thirst,

DOE'T DRINK LIQUORY It will nauseate you. Save it for the celebration
upon reachiny; land.

DON'T EAT IF YCU LAVE IO LATLR. Digestion uses up your bedy fluids.

DON'T SLOLL IF YOU IAViL MO AT:R. Smoking, like eating, increases your
thirst.

CHEW GUI, it will help to keep your mouth moist. If you havs no gum,
suck on a piece of cloth or a button clipped from your shirt.

DRINKING FISH. Fish julce 1s one of the best substitutes for water.

Two methods may be used to get the julce from fish:. One is to place the raw
flesh in your mouth and suck the juice out. Another, and thg most practical
method, is to place the meat in a piece of cloth gﬁd twist it tightly until
the juice, a slightly pinkish liquid, is extrected. Any piece of cloth from
your shirt, sail, sillk from a parachute or any other part of your appsrel,
can be used to squeeze out the juice. The juice is sweet, lacking the strong
taste of fish, uwen have survived for many days on fish and fish juice alone.

The blood of fish and turtles can also be utilized as a thirst quencher.

FOOU. Aslde from the repular rations in your kit, fish and birds will
be your main food source. The life-raft kit contains a coumplete and practical
assortment of fishing equipment consisting of lines and hooks, dehydrated pork-

rind for bait, a hook-sharpenin; stone, a jip, a small hand net, a feathered
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lure, a harpoon which can be fastened on the end of an oar, a knife, extra
hooks and sinkers, and fishing instructions.

when you start fishing, use the small lines and hooks baited with the
pork-rind first. .hen you catoch a small fish, part of it can be used to bait
the larger hooks and lines for larger fish. If you can't pet live bait and
the pork-rind fails to do the trick, bait your hook with a piece of colored
cloth, m piece of bright tin can, or even a buttorn fron your shirt. Try any-
thing and everything. BDe satisfied with small fish. [ip fish will break
your lines, swim off with your hooks and bait, and may capsize the raft.

Keep your bait moving continually to pive it the appearance of being alive.

Never tie your fishing line to any part of your body or to any part of
the raft. Instead, let one of the other members of the crew hold the spool
end of the line while you do the actual fishing.

When you catch a fish, 1ift him into the boat carefully, catching him in
your hand net and transferring him to your rubber bailing bucket where he can
be prasped without touching him with your hands. A pood orack on the back of _
the head with the handle end of one of the oars will atop his wipggling.

Be particularly careful not to puncture the raft with hocks, Imife,
harpoon, or the sharp point of a fish's fin. -~

Teke good care of jyour fishing kit. Before your trip is over it may be
the only thing that stands between you and hunger. Ury the hooks and the lines
before stowing them away.

Raw fish is neither salty nor unpleasant to the taste. Clean your fish
Just as scon as you catch it. ‘.ash the meat free of bLlood. Save the entrails,

except the liver, for bait. If the liver is pink it may be eaten. If it is

dark, throw it away.
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If you heve more raw fish than you can est, eut it into narrow strips
and place it along éha top of the buoyancy chamber in the sun to dry. Uried
fish will keep for several days. Sy

Don't eat shark unless you have an ample supply of water. The same holds
for skates, rays, seaweed, and crabs. Jellyfish, ses snekes, parrot fish,
and puffer fish are poisonous to humans, but they can be used as bait. Just
because a fish glows gresn at night, don't throw it away and give up a good
meal. FPhosphorescent fish are safe to eat.

Turtles mlsc are good eating end cen be killed by a sharp blow on the
head. Practically evarything about a turtle can be eaten except the shell,
the stomach, and the kidneys. Eat the liver irmediately after killing. Blood
from the breast should be drained and drunk immediately, allowing no time for
the blood to coagulate. The fat may be saved to eat with the fish. A word of
caution, however -- when cutting off the turtle's head, the Jjaws may snap shub
and the clawe may scratch.

At nlgnt, you can attrect fish by shining a light on the water or hanging
your signalling mirror on the edpgs of ths raft so that it reflects the moon-
light. If there are any small fish in the neighborhood, thoy will sce the
light and rise to the surface where they can be speared or sconped up in your
hend net. This method is particularly good for attracting flying fish: Skim-
ming across the water, they will be attracted by the light, banp against the
side of the raft, and fall into the water where they will lie momenterily
blinded on the surface.

Birds make good food, Lut they are scarce and difficult to catch.

SEALAVSHIP., Rafts can either be paddled or sailed, or you can depend on
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the natural currents. [Lven if you have no sail, your raft because of its flat
bottom, shallow draft, and relatively high freeboards will sail itself.

Your sea anchor, however, is just as important aas your sail. In a storm,
it will keep you headed into the wind, and whon the wind is in the wrong
direction it will check your drift. If you have no sea nnﬁhnr, or lose it,

8 piece of drift wood, a life preserver, or your bailing bucket securely tied
to the end of a line will serve.

when fastening lines, securing equipment, or rigzing a sall or canopy,
meke sure that the knots are tight and tied so that they can be untied sasily.
The best all-around kmot for this purpose 1s the aquare knot.

When using a sail, never secure both corners of the foot, cor lower edpe.
Inatead hold the line attached to one corner in your hand. Then, if a storm
comes up or there is a sudden gust of wind there will be no danger of ripping
the sail, breaking the mast or capsizing the raft.

If there is more than one man on the raft, a routine of watches should
be established so that at least one member of the crew will be on the alert
at all times. As a precaution against losing the raft if it should overturn
at night, the man on watch should be mttached to the raft by means of a line
at least ten feet long.

RAFT HEALTH. A raft ailment that can become serious unless the proper
precautions are taken is a condition known as "Iimersion Foot". Continued
exposurc to cool or cold sca water plus the necesserily cramped positions
that mist be asswned in e raft tend to cut down circulation in the legs and
feet. This in turn produces swellin, sores, and a fecling of numbness which

if allowed to continue may cause serious infection. To guard against it, keep

“ B =



Ocean Survival

your feet as dry as possible. If your socks and shoes get wet, remove the
socks, wring them out end put them back on again. Love your feet around and
wigi;le your toss to ﬁncuur&ga circulation. If your feet do become swal}un and
sore, don't rub them; you may bruise the f'lesh and hasten infection, IF open
sores exist, sprinkle them with sulfnnilimida powder.,

Continued exposure to salt water alsc may cause saltwater burns or boils.,
Cover large boils with sulfanilimide ointment and then bandaze. Uon't prick
or squeeze the boils to et the metter out.

Boric acid ointment from the first aid kit can be used to trest cracked
0; parched lips, cracked skin, or inflemmstion of the eyelids. Painful and
bloodshot eyes should be covered with a light sloth or bandage.

fou can't expect a bowel movement when you are teking little or no food;
don't worry about it if' you have none. Don't attempt to give yourszelf a salt-
waver enenms, and don't take a strony laxative oven if one is availablé, Also,
because of the rationing of water, there may be seme difficulty in passing
urine. Thie 1s to be expscted and is no cause for alarm.

SIGHALLING, Your life-raft kit contains a good assortment of siznalling
devices -- flarss, Very pistol and cartridpges, mirror, whistle, radlo, colored
tarpaulin, and sea marker slick -- take care of them as well as you take care
of your retions and water.

if you see an airplane or a surface ship during the day, when the sun is
shining, your beat sijnalling device will be your siznalling mirror., liost
emergency kits now are fitted with a special si_nalling mirror, which is a
double=-fuced mirror (i.e. uirrored on both sides) provided with a crossline
sighting or alming hole. If you have one, it can be used in eitlier of the two

ways 1llustrated.
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If the angle of the sun and the airplane or surface ship is not too great

legrees mazimum)lyuu can hold the mirrnr_ubaut three inches away from your
face and sight at the plane through the crosslines. The 1lizht from the sun
shining through the crosslines will form a vross of light on your face and
this cross will be reflected in the rear surface of the mirror. Then, still
sighting on the airplane through the crosslines, adjust the angle of the mirror
until the reflection of the light spot on the rear of :he ﬁirror coincides with
the crosslines on the mirror. The mirror then will be mccurately aimed at the
tarzet.

If the angle between the target and the sun is preat (more than 90 degrees )
the second method shown ymst be used. Hold the mirror in your rizht hand as
shown, sight at the airplane through the crosslines, and then adjust the angle
of the mirror until the reflection of the light spot on your hand coincides with
the actual crosslines on the mirror. This method will work even under conditions
where the airplane or ship is almost nn'ona horizon and the sun is almost 180
degrees away on the oppoeite horiszen. ,én a bri;ﬁt.day, the flash from tha
mirror cen be seen for 15 miles.

The cans of sea slick in your kit also mre for daytime use. Vhen a plene
is sighted, pour a quantity of the sea marker on the water. It will spread
and form a large yellowish-green slick or spot on the surface. One man should
pour the slick overboard, while another crew member uses the signalling mirror.
Get the slick out as soon as possible; it takes time to spread.

if a plane couwes close by, don't shout. Use the whistle provided in your
kit. Your shouts can't possibly be heard by the men in the airplane. The
shrill note of the whistle stands a bettsr chance of penetrating the droning

sound of the motors. In any event, concentrate on your signalling; mirror. It

will be your best daytims bet.
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During the day, kesp your tarpaulin cover yellow side up. If you sare
using eithor the tarpaulin or the sail as a canopy, rig it yellow side up.
Rafts wit! colored canopies are visible a considerably further distance than
rafts without cancpies.

whe1 the weather permits, cperate jour emergency radio for a period of
fif<een uinutes at least ovary hour. Try to operate the set to include the
thres-minute silent periods starting at a quarter after and a quarter of the
aour, Greeawich time. Follow the instructions printed on the radio's case.

In strong winds use the kite antemna. If there is little or no wind, use the
hydrogen balloon, WARNING: Don't smoke vhen operating the hydrogen generator
for the balloon, ard don't spill the contents of the generator, it will burn.

At night if you think a friendly ship is near, plug in the signal lamp
and operate the transmitter manuelly, using the Continental code printed on a
card near the crank socket.

At night your flares and Very pistol will be your best gignalling devices.
Keep your flares dry. If they cet wat they will Le useless.

Keep your Very pistol dry. It will rust easlly and after prolonged exposure
may not function. Save your Very cartridges until You ectually hear a rescue
plene. Don't fire thsm on & chance that they'll be seen, and when You do dis~

charge them fire almest vertically to get the maximum heipght.
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LETTER FRO. COORDINATOR OF RESLARCH AND DEVLLOPLENT, U.S. MAVY, ELERGUNCY RLSCUL
LJUIPLENT SECTION TU JAJOR G. H. VALTZ RILTJRNING TENTATIVL DRAFT OF INSTRUCTION

SHELT.

From
Tos

17 Aupgust 1943 ' !

Coordinator of Research and Vevelopment, U.S5. Navy
Major G. H. Walts

Flight Control Command

finston-Salem, N.C.

Subject: "Qcean Survival", suggestions of changes

in the manuscript.

1. Thank you for forwarding a draft of the finiched manu-

script for "Cecean Survival™ to wr. Lloyd George, Chief, Technical
Literature, imergency Rescue Equipment Section. It has been raviewed
by the staff of that section, and it is felt thet it is a compact,
clear statement of essential problems confronting raft survivars,
together with much pood advice for solving these problems.

ment

2. There have been several suggestions made for improve-
of the menusecript. These are:

(a) There is a need for something more on the subject
of morale than is provided by the four lines on page 1.
Some encouragement should be provided. It would help

if the survivers could be reminded that someons is tryiug
to find them; that there is such a thing as an Air-Sea
Rescue system, Other publications In this field are
careful to cover moralei

"Ocean Survival"”, put out by the AAF at Lglin Field,
Florida, states, "Don't give in to the sea! Life is worth
a gamble, just when you think you cannot go on a minute
longer, help muy be on the way".

"Safety Measures for werchant l'arine"”, states that,
".Jen in boate should remswber that their chances of survival
depend primarily on their mental attitude and cooperation
with the Ufflicer in Charge. If you can't be cheerful, be
quiet”.

The British publication, "A Guide to the Preservation
of Life at Sea After Shipwreok", says that, "Lxperience has

showvn time and time again that the comfort and, indeed, the
chanoces of survival of those adrift depend upon the frame of
mind of the boats company”.

Ocean Survival - a
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Transcontinental & Vestern Airlines, Ino.'s, "Life Raft
Instructions”, says, "iake up your mind right now that you
are going to get home. Go about it cooly and oalmly,
Remember, making shore in a life raft is no longer front page
news, it happens every day. You can get home...And you will
get home...If you aroc determined to get home."

(b) On the subject of water it has been suggested
that men be advised to stock up before abandoning a plane, if
there is time. A statement on page 4, directly following
the first paragraph, may help; something along this line
perhaps: "If there is extra water on your plane and you have
time, drink all you can. Remember, the body makes a good
storage tank".

(e) It has been suggested that almost all of the
materisl on papge 5 under the heading, "Drinking Fish", be
eliminated in the light of recent findings. It has been
brought to our attention that trying to extract water from
the flesh of fish is an unsatisfactory enterprise in view
of the amount of pressure needed to mocomplish the purpose.
Tests have shown that any effort to use a cloth to wring
Juice from fish will result in breaking the cloth before
any julce is squeeszed out.

(d) It is felt that something should be added on
the subject of sea sickness. Uhile experiments in the use of
hyoscine have not resulted in ineluding this drug in medical
kits, the kits often do contain morphine. There is something
to be sald for suggesting that a quarter of grain of morphine
be given when a man has continued retohing until he is in
danger of death. Something along this line might be inserted
Just before "Raft lealth" on page 8.

(e) In relation tc what is said about the signal
mirror on page 10, you will want to know that directions
printed on the back of the imergency Signal Mirror, ESi/1,
have been changed. It now reads as follows: "(1) Holding
this side of mirror a few inches fromjour eye, face it
halfway between the sun and rescuer. (2) If sun shining
through cross does not fall on your person, intercept it
with hand or other surface. Tilt mirror so as to see in
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this round reflector the image of the bright cross thus formed.
(3) While sighting resouer through center of cross, tilt
mirror to direct bright image back through cross. Signal

is now aimed directly at rescuer. Fractioce sweeping horizon
with simed besam even if no reascue is in sight, as mirror has
range up to 10 miles". It is suggested that the soript con-
form to these directions. On p. 10, the distance given for
mirror visibility should be changed to read, "....... up to

10 miles".

(£) In the paragraph on the sea marker on page 10,
in place of "gquantity", it would be better to be concrete and
say, "the complete contents of & can". The same point 1s
true about spreading time. Instead of, "it takes time to
gpread”, say. "it tekes approximately two minutes to spread
to a well marked area”.

(g) In the last two paragraphs on page 11, it
would be better to explain how to keep the flares and Very
pistol dry.



Exhipit O

Quoted from Bureau of Naval Personnel

Information Bulletin, pp. 32-35, February,
1944,
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The Story of a Naval Aviator's 20 Days on a Raft, With
Notes by BuM&S on What He Did to Keep Himself Alive

By Lt. (jg) GEORGE H. SMITH

On 14 July my flight took off from
Guadalcanal at 1330 for a routine
combat patrol over Rendova and
Munda. We were flying Grumman
Wildcats, En route to Munda we en-
countered & neries of thunderheads
that were so well developed that we
could neither go over nor under them,
We were, however, able to cirele the
storm to the south, and arrived on
atation one hour late;

Though our mission was combat pa-
trol, we found it necessary to start
home almost immediately, for we had
barely enough gas to get us home by
skirting the storm to the south as we
hed done eoming in. We decided that
it would be best to fly “on the water,"
following the coast of New Georgin as
far as possible, then go “on instru-
ments,” Flying through the clouds on
instruments, we hoped to break out by
the time we got to the Russell Inlands,

My compass, unfortunately, was not
working, so my only hope was to fly
wing on someone whose instruments
were all intact. Shortly after entering
the clouds at the eastern end of New
Georgia, our formation dispersed and
every man was on his own. It would
have been foolizh for me to continue
on instrumenta with a compass 1
couldn't depend on, sa 1 returned to
Rendova. I decided to try to go around
the storm to the south and possibly get
close to the Ruasell Islands before run-
ning out of fuel and facing a landing
in the water. I followed that plan, but
the storm had moved farther mouth,
and when [ came down in the water
at 1900, I wan between 50 to 70 miles
south of the Russell Islands.

Landing a Wildcat on the ocean ia
like dropping a pebble on the water,
The water impedes its progrean, but jt
continues to go down, After the belly
of my plane hit the water, the plane
went forward 15 or 20 feet, then nosed
down for Davy Jones's locker,

Fortunately, I was prepared. I had
the hood locked open, and I had an
extra canteen and an extra emergency
kit on my parachute harncsa. My

Page 32 .

shoulder straps and safety belt were
drawn as tight as [ could get them,
When the plane stopped its forward
motion, [ disengaged the safety har-
ness, kept my parachute buckled on
me, gave a hard push with my legs and
went about five feet up to the surface
- My rubber raft was of the small,
one-man, seat-pack type that is an in-
tegral part of the seat-type parachute,
Onee in the water, it took about five
minutes to unpack and inflate the raft,
It was dark when I landed on the

This naval aviator's experience in
the South Pacific attracted con-
siderable attention when it was
used as the basis for o sequence in
the comic strip, "Den Winslow of the
Navy." His informal report is re-
printed here in main, with several
E-nnnl; from the comic strip used

y permission of Bell Syndicate,
Inc., and with interpolated com-
ments (in italics] prepared by the
Bureau of Medicine and Surgery as
a guide to other personnel who may
find themselves similarly ot sea.

water but, despite-that fact, T finally
succeeded in removing and inflating
the raft. I dumped my heavy, water-
soaked parachute pack into the raft
and painstakingly worked myzelf
aboard, being careful all the while not
to capsize the raft and run the risk
of losing it in the dark. Completely
exhausted, I lay athwartships for al-
mosat five minutes, vomiting up the sen
water | had swallowed during the
struggie in the water. When | was suf-
ficiently rested, 1 worked myself far-
ther into the raft and assumed the
sitting position from which, but for a
very few exceptions, 1 was not to atir
for 20 days,

The night air Blowing through my
water-soaked clothes gave me a chill,
bat 1 shivered for nearly two hours
before [ finally weakened and decided
to unpack my parachute for & blanket,

(Thin ix an erample of why the
Navy in #0 intereated in exposure suits,

e

The Naval Medical Research Inatitute
in working on a swit which will meet
these needs, Li. Smith's experience
also shows that o tarpaulin to serve
for protection and for collection of
rain water should be a part of all raft
equipment, Extra pieces of hiz para-
chute might have been used as a rea
anchor.)

Onee unpacked, the chute was so big
and clumsy that there was not room
in the raft for all of it. I therefore cut
off half the shroud lines and stowed
them in the raft against possible fu-
ture need, and cut off the top half of
the canopy to use as A blanket. The
rest | tied in a bundle, secured to the
raft with an eight-inch length of
shroud line, and, along with the pack
and harnesa, threw them overboard.

By thia time, the moon was well
above the horizon. It was a friendly,
full moon, whick I was destined to ob-
serve through one complete phase be-
fore it should finally disappear and
leave me lost and lonely amidst end-
less black nights, 1 decided to try to
get a little sleep. Unable to lie down
in the little raft, I devised & method
of sleeping in the sitting position, I
tucked my parachute silk under my
feet, pulled it back over my knees and
over my head, then tucked it in behind
me. The silk would then support my
head, throwing the weight against my
feet. Even with that device, I was un-
able to get more than twa or three
hours of aleep each night, The waves
and swells were conaistently 10 to 20
fect high. As soon as I would doze off,
a wave would break over the boat and
wake me up. Then I would bail cut the
water, doze again, another wave, and
8o on into the night.

The days were hot, the nights were
cold, and the wind and waves were
merciless, To combat the heat of the
day, I kept my flight suit, helmet,
shoes, sun glasses and even my gloves
on. | made & mask out of parachute
silk for my face. As a result 1 suffored
very little from sunburn. My light
brown hair bleached to a pale yellow
despite my helmet's protection.

(Thin was the very best thing he




conld have done, 'se of this fmpro-
ined mank war an excellent idea. Sun-
urn cream would hove been mont
aseful. The Navy has an effective
swnburn eream which will be standard
equipment moon.)

The wind and waves presented a
much more difficult problem than the
sun. | kept my sea anchor out so the
raft would ride “bow-into-the-waves,"
At night, my parachute ailk reduced
the shock of being hit by breaking
waves, but it did not keep me dry, The
constant pounding of the waves was
nerve-wracking. I soon atarted cussing
at them, The cussing gave way to
screaming, and then I got hold of my-
self, I stopped and praved for strength
to withstand the merciless pounding.

I carried morphine syrettes in my
emergency kit for relief from severe
pain, When my nerves seemed near
the breaking point, I used the mor.
phine to give me relaxation. When |1
was under the influence of the dope,
the pounding of the waves ceased to
irritate me. I resorted to it on three
different occasions, all at night.

{ This was wise war of morphive ay-
retten and thia shows the reason why
they showld be in dvery emergency
kit.)

The three weeks that I spent adrift
in the Coral Sea were not without their
exciting momenta. I had always wanted
to msee & whale, and during the first
week that wish was fulfilled six times.
The first appeared on 16 July, I heard
a noise like large rollers breaking on
g beach. Looking in the direction of
the noize, T saw two whales of the
aperm whale or blackfish type. One
was coming right toward my raft, He
would roll on the surface of the water,
blow, then submerge for almost 100
feet before coming to the surface to
roll and blow again, I tried to paddie
out of his way, but could make nn
headway in the heavy sea. I thought
of shooting him with my pistal but
oon realized that T could not kill him
&ith such a small weapon and that the
shot would just enrage him. I put my
pistol and paddles away, checked to
sce that all my equipment was secured
to the raft, inflated my “Mae Went"
and waited for the erisis.

(I in of ulmost impartance to se-
ewre all gear to the raft as soon nx
posaible.)

The whale eame to the surface, put
his nose against the starboard side of

the raft, puszhed it jabout! 10 feet
through the water and then slid under
the boat. He was sbout 40 feet long
and, as he slid under me, every inch

of the 40 feet seemed like o mile. The'

wialer was clear as a crystal ball, and
I watched that huge mammal submorge
to the port side of the raft, He con-
tinued on his way, rolling and blowing
as he woent.,

At dusk on 1B July [ heard a very
violent splashing off my port beam. On
clorer observation | saw what ap-
pearcd to be a fight between o marlin
and n mackerel. The marlin wus 2even
or eight feet long, had an 18-inch
“spike'" and apparently was trying to
eateh the 30-inch mackerel, The fight
wis one of Lhe most violent netions |
have ever witnesaced, The two fish came
divectly toward my raft and the last
time they jumped out of the water and
aplashed back in they were just three
feet from me. | had visions of the
muarlin'a “spike” piercing my raft and
leaving me on the ocean without a
seat, God must have been with me,
for the fish disappearcd nnd T didn't
see them again.

On 20 July I saw the first of many
Japanese plones that | was to see he-
fore being vescued. T drifted on course
of about 300 degrecs deep into cnemy
walers, A few enemy planes passel di-
rectly over me as low as 500 feot but
foiled to sce me. I saw an average of
one plane a day from then on, some
friendly, some enemy, and others too
far away to be recognized, T signaled
aome with tracer ammunition from my
Ab, with a mirror which I flashed in
the sun, nnd with sen-marker dve, But
not o one was to see my signoals until
1 Augrust,

(Mraper wae of the present signaling
mirrer gonld hordly hove failed to ofs
freaet attention, It is deadly acewrule
when §t ix pwed properly. LE, Smith
prabahly e wo wignaling miveae)

On 24 July I saw the first shork,

Ordinarily the sea nnchor held the

baw of the raft into the woaves, hut
around 13430 on this day I noticed that
I was riding sideways up the waves,
A fish line which I had secured near
the center of the starboard side of the
raft was taut and drawn out ot o -
degree angle to the ride of the raft.
Sudilenly the fish line snapped, the
raft swung back to jla usual position,
and u shark's fin broke the surface of
the water, He swam under the reaft

and with his dersal fin cut n fish line
that 1 had secured to the port side.
Thinking a dead shark would float, [
tried to shoot him. The bullet struck
home. The shark jumped from the
water, then floundered and sank. The
same thing happened when [ tried to
shoot a mackerel, so [ decided not to
waste ammunition on fish,

On 28 and 20 July half a dozen
sharks were with me day and night.
Only one, howoever, made an attempt
to attack, and it was n small one about
four feet long, Most of those that |
saw woere At lenst =ix or seven feet in
length., My lone would-be attacker
rolled over on its side and turned al-
most belly-up to get into position to
bite. [ could see its curved mouth, ugly
teeth and beady, pig-like eyes.

But again God was with me, My en-
emy failed to carry through his attack,

{This indicates the desirability of
o renlly efficient shark repellant, wpon
which much wark in now being dowe
by the Navy's rescorch wei.)

At dusk on 20 July a huge wave
threw the raft end-over-end. Luckily
I had all of my cquipment securecly
iaghed to the raft and the raft itself
wns sccured to my body by a 12-foat
length of shroud line. I had seen sharke
less than half an hour before, and now
[ thought of the possibility that they
were lurking unseen in the black water.

At one point in my training [ had
been told that sharks were cowards
anil that they would hesitate to attack
n man that moved about violently: an
1 kicked and splashed with all my
might while I righted the raft.

(Thir procedive wos coactly right.)

I succecded in getting aboard with
little difficulty nnd wns happy to find
not & eingle article of cquipment lost.

When I lnndded on the gen, T had two
itnys omoergencey rntions with me. Those
included six small eans of pemmican,
three ehocolate bars, & small jor of
malted milk tablets, some multiple vi-
tumin tablets, rome vitamin Bl tahlets
and about three pints of water. [ didnt
et o thing the first day,

{Shiprwrecked pevannnel almost fn-
viriably do uol desive to eat or drink
for the firat 25 hours.)

The seeond doy 1 decided to ration
my foml Lo make it last at lenst 12
ilnys,

(It in very wine to rotion food ax
Lt. Smith did.)

I allowed myself, therefore, four
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mouthfuls of water each day, half a
chocolate bar, which I alternated every
other day with one can of pemmican,
two malted milk tablets, one multiple
vitamin tablet and one vitamin Bl
tablet,

On the fourth morning I found an
elght-inch fish in my sea anchor. I
didn't know how it had gotten there,
but that didn't worry me. I took it out
miﬁte it raw.

attempts to wrihg molsture ou
of the flesh ;l.“uld. :

(The “fish juice fable” in atill unfor-

tunately found in many pamphlets for.

the shipwrecked. It has been proved
impossible to wring by hand any ap-
preciable moisture from fish.)

I tried to cut the meat into small
squares and wring it out in parachute
allk. The silk became oily, bat it waan't
enough even to moisten my tongue.
Then I tried wringing it out in gauze
with the aame lack of results, I took
some of the flesh and put it between
the rounded sides of two canteens,
squeezing and rolling to get & wringer
action, but this, too, wans ineffective,

On several occasions I speared fish
with my sheath knife, for that was the
only way I'could eatch them. They re-
fused to take the baited hooks I hung
on lines on the side of the raft. Tiny
minnows appeared under the raft dur-
ing the first few days and stayed there
until T was rescued. [ made a seine out
of mosquito netting, ecaught some of
the minnows and swallowed them
alive. I had always ridiculed the eol-
lege boys who gained notoriety by
swallowing live gold fish, but T gueas
now they must have been hungry—be-
cause it can be done if a fellow is
hungry enough. ;

{Sharp bones and scalea make it fne
advisable to swallow [ive fish.)

I kept my .45 in fairly good condl-
tion by “field stripping” and cleaning
it every day. At firat I lubricated it
with sea water. After the firat week I
greased it with fatty tissue from birds.

1 shot many birds during the 20
days, most of them “brown boobies,"
goose-like birds with & five-foot wing
span, I ate the liver and drank the
blood. The rest of the meat was not as
palatable an the liver, but I cut it into
very small pieces, chewed them and
swallowed them whole. 1 had to force
it down, but T knew in my mind that
my body was getting nourishment,

(The drinking of the Wood of birds
or fisk in advised becanne it adds fuids
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to the body as well ar nuirition.)

When I shot the birds late in the
afterncon, after they had been fishing
all day, they had fish in their throats.
These 'fish were predigested to some
extent. The stomach juices had started
to work on them and the meat was
tender. I could pull it away from the
bones, chew it and swallow it. It tasted
as though it had been partially cooked.
It was perhapa the best thing I had to
eat outside of my regular rations.

Before 1 ran out of fresh water, I

decided to experiment with drinking
sea water, I tried to rig a distilling ap-
paratus out of two canteens, but it
wan unsuccessful. | tried lodine in the
water but that, of course, did not
work. 1 didn't expect it to, but I had
nothing to lose by trying. I even tried
putting sulfanilamide in the water.
Not being a chemist, 1 thought by
some miracle that it might precipi-
tate the salt. It did not.

My malted milk tablets were in a
small jar with a metal cap of the
“serew-on” type. I rigged a valve on
the cap that would open under pres-
sure. Securing the bottle to my fish
line, T lowered it into the water. The
valve opened &t about a 40-foot depth
and admitted water, I had two reasons
for doing this. Firat of all I thought
that the water at that depth, being
under terrific pressure, might not have
as much salt in the solution as the
water at the surface and I might be
able to drink it, Secondly, I thought
that it might be colder than the water
at the surface and that the bottle

_might aweat in the aun, like & pitcher

of ice water, allowing me to lick the
aweat off the bottle. Both assumptions
were false and the experiment was en-
tirely unsuceesaful,

One day I saw a “booby bird"” land
on the water, dip its long neck under
the surface and take a drink. It made
me angry. | couldn't understand why
the bird, which was only flesh and
bleod like myzelf, could drink sea wa-
ter which I could not. I shot the bird,
retrieved him quickly and cut him
open to trace the course of the water
through his digestive system.

There wasn't a thing unusual about
it. The water just went In his mouth,
down his throat and into his stomach,

Around the intestines of the "booby
birda" I found & handful of fat, which
T ured for greasing my gun. One day
the thought occurred to me that I
might grease my mouth with the fat

and get sea water into my stomach
without tasting the salt. I did that. 1
greased my mouth, swallowed somo
to greass my throat, esophagus and
stomach, and drank sea water until
the grease was washed away. For five
days I drank a pint of water each day
without ill effects. One night, when my
raft capsized, | swallowed enough =alt

‘water to become nausested. When I

got back on the raft, I felt like vomit-
ing. I got out some of the bird's fat
and swallowed it, and my stomach was
settled Immediately.

(The Burean of Medicine and Stur-
gery stromgly advises that this pro-
ecedure NOT be followed. A complete
article on the subject will be presented
it a fortheoming faniue of the INFOR-
MATION BULLETIN.)

On the night of 268 July it rained
continuously all night. I laboriously
filled my canteens. I caught the rain
water in my sea anchor but couldn't
put it into the eanteen because of the
rough sea,

(Another example showing the need
for a tarpaulin, preferably with a tube
#o located that water might be poured
from it futo a canteen.)

I finally solved the problem by put-
ting the water in my mouth, then fill-
ing the canteen like 8 mother robin
feeding its voung. When the canteen
was full, it was still raining and 1
caught another cup of water. I didn't
want to waste it, s0 I drank the rain
water, thus ending the sea-water ex-
periment. )

(It fa very desirable for survivers
fo drink all the rain, water they can
because, in cases of dehydration, water
is abrorbed and stored in the tissuea
inatead of being given off by the kid-
neys as when the body has been res
eeiving ita wormal water supply.)

On 1 August at 0900, after I had
seen nothing but Japanese planes for
several days, a New Zealand land-
based Lockheed Hudson passed very
close to me. The tail gunner saw my
sea-marker dye spread on the water.

The plane turned, made a wide
cirele and flew down close to the raft,
For the firat time in my life, and I
hope the last, [ erled for joy. The New
Zealanders circled for about one hour,
1 was afraid they would check my po-
sition and leave without dropping sup-
plies, and, frankly, I wan getting
pretty hungry and thirsty by this
time. I put on my rubber paddles,
leaned back in the raft, and signaled




in semaphore the letters E-A-T. They
made another wide cirele, and then

- dropped an inflated life jacket with

supplies attached. The bundle hit the
water about 30 feet from my raft. 1
paddled to it and found Army-type
emergency rations, a canteen of water,
a8 map marking my poaition, ammuni-
tion for my .45, & waterproof flash-
light, first-aid equipment, a Very pis-
tol and star shells, and other useful
items. 1 was hungry but I ate spar-
ingly, not knowing how soon I would
be rescued.

(It ir alwoys wise to conserve ra-
tionn.)

The New Zealanders flew by once
more, wobbled their wings, and headed
for home.

I watched for a rescue plane the
rest of that morning and all that af-
ternoon, but none appeared. [ watched,
waited, hoped and prayed all day of
2 August, but there was no rescue in
sight.

About 2800 on 2 August my raft
capsized again. Being rather weak by
thia time, it took me about 15 minutes
to turn my raft over and get aboard.
During the struggle 1 lost my para-
chute-silk blanket and a pencil T had
been using to keep u log. T was in mis-
ery the rest of the night, It was then
that I realized how much warmth the
parachute had provided,

(Thia shows the neceanity of secur-
ing all gear to the raft as soon as pos-
#ible.)

3 Auvgust was & dreary day. Mist
and thunderstorms were all around
me. I didn't expeet remcue. I was con-
vinced that I had drifted so far out
of position that the rescue planes
couldn't find me. | was, therefore, a
surprised and happy man when, at
1100, T spotted three Navy Catalina
flying boats approaching me. Twn
passed within half a mile but failed
to see me. The third passed directly
sverhead and saw the sea-marker dye
I had spread on the water,

He dropped a smoke bomb to mark
my position nnd called the other
planes hack, and all three circled the
raft. The waves and swells were 10
feet high, It would have been a rough
sea for any craft, let alone a flying
boat.

Two of the planes lowered thelr re-
tractable wing floats and made an at-
tempt to land. Both pllots decided,
upon clorer ohservation of the waves,
not to risk sctting down on such a

choppy sea. About that fimn- I drifted
into a rain squall and the rescue
planes lost sight of me completely.

The third pilot was a_ little more
adventuresome than the others. Al-
though he could not see me, he decided
that, if one of them did not land on
the water in that vieinity, they would
probably never find me again. He
dropped his depth charges and about
800 gallons of gascline to lighten the
plane and made a power-stall landing
on the water. -

His starboard wing float hit a swell
as he was landing and started to spin
the plane to that side. Quick as a cat,
the pilot hit the throttle on the star-
board engine, and kicked the rudder
and stick to port. The lumbering Cata-
lina straightened out and dropped into
the sea. A wave broke over her and
smashed the port gun blister, filling
the after compartment with water.
The plane remained afloat, however,
and the erew bailed out the water as
it taxied into the rain squall where 1
had disappeared. After tuxiing about
two miles, they found me, gorging my-
self on the last of the rations that had
been dropped to me on 1 August,

Despite ' the Catalina's precarious
position on & heavy sea in enemy
waters, I for one was in the lap of
luxury:

I stretched out on a dry bunk, pulled
& warm blanket over me, drank some
fresh water and smoked a cigarette
while one of the crewmen fixed me two
tumblers of grapefruit juice, a couple
cups of coffee, two big steaks and a
large dish of peas.

The sea was so rough that the pilot
decided not to risk a take-off &t that
time. He asked me if the water over
got any smoother out there, but I
couldn't offer him mueh encourage-
ment. Although the waves were run-
ning at least 10 feet high, it was my
smoothest sea since 14 July.

We atayed on the water all that af-
ternoon and all that night. The plane
weathercocked into the wind and the
swelle constantly hit the wing flonts
from the side. The Catalina creaked
and groaned like an old haunted
house. The waves engulfed the bow of
the plane and broke ngainst the hull,
It was a tribute to our sircraft engi-
neers that such a light structure as
the hull of an airplane manuged to
withatand the merciless pounding of
n heavy, angry sen.

I was indesevibobly  grateful for

companionship, and the courageous
crewmen kept up a continual conver-
sation with me despite seasickness.
At dawn of 4 August the navigator
reported that we were 100 miles due
south of the enemy air base at Kahili
on Bougainville, The waves woere still
10 feet high, but the pilot decided to
attempt & take-off nonetheless. He
reasoned that, if we stayed on the
water, the plane would break up in the

heavy sea. And the possibility of Jap.

etrafing was always a threat. He felt
that he had & 50-50 chance of getting
the plane airborne. If the take-off
failed, we would all be in the water
that much sooner,

The take-off was successful! The
cumbersome plane bounced off the top
of one awell and spanked onto another,
knocking some rivets out of the hull.
It bounced into the air about 10 knots
slower than it should have been to be
airbarne, but again the pilot's skill
saved our lives. No one but an cxpert
pilot could have held that plane in the
air without spinning. Ours was an ex-
pert, and we remained airborne.

Before taking off, the erew had
lightened the ship by throwing every
bit of loose gear overboard, saving
just a very few rounds of ammunition
for an emergency.

After we had been airborne about
ten minutes, three more Catalinas ap-
peared and escorted us home. They
had come out to search for their lost
plane. I was taken to a field hospital
on Florida lsland.

Though my rations were meager, |
had been able td keep my body in
fairly good condition, I lost 20 pounds
during the 20 days and suffered some-
what from pressure sores that devel-
oped on my clbows, back and huttocks.
On the raft, my feet were wrinklmol
and white from constant immersion in
salt water. After I was rescued my
hands, fect and ankles began swelling.

(Cranped quarters ave had bt wn-
avaidoble on o owe-man roft. Thin
minelling of the feel and anklen e
due to immersion awd the dependent
poaition of the legs.)

When the rescue plane hit the
beach, I was unable to walk. There
was absolutely no feeling from the
waist down,

After three duys in the ficld hospi-
tal, | was strong enough to go on. |
khaved off my heard and started my
long trip home,
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