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The crews of comtat vphiclesI- perform ma-ny unique duties

requiring frequelnt moun ting Mnd dismounting and involving exf-

tended periodis of relative ina -ctivity within the confines of

their vehicles. The purpose of this report IS to establish the

military characteristics of a suitable com-nbat uniform for these

crewmen, and to present. a typical uniform that meets these re-

q u ireme nts. This uniform must insure the maximum comfort and

sa-fety consistent wivlth functional requirements., The field of

clothing developm-,ent,S of course, aveQry extensive one a-nd it

is not intended in -a report of this scope to cover it in its.

entirety. Rather, we 'i_-re concerned only with comID-t clothing

(including hedgear) for the tempercature range 0O to 1100

Fahrenhe it.

The genrral, overall1 concept of clothing development in

the United States Army can be best presented by a-: quotation

from the Cook Bocrd Re-Dort of 1945, a section of the Army Ground

Forces Equipmr-ent Review -Boa.rd. In this report the policy wa71s

f ormu lated tha_-t,

0,The goa-:l of development for outer clothing should be



considered., With regard to the combat uniform we hFave limited

our research to the developm_-ent of suitable outer garments and

have not delved deeply into Phose items of wearing apparel such

anewiter underwe!u-r or socks which can b e w orn under any

type combca uniform. The c oncept of the fat igue, unif orm is thcat

it may be woarn by itself as an outer garmn-ent or that it may be

worn under the combrt dress whii'en climatic conditions are such

that the warmth of radded clothing is necessary.

Incasmuch a.,s our bcasic characteristics include com~rfort,

safety Cand thu-, ability' to operate and function eff iciently

under all1 situlati,"ons, we had, of necessity, to give consi-dera--ble

thought to the developm,,ent of a,3dequa-te haga for the comba-it

vehicle crewman. For him, his hee:!dgear not only provides corn

fort and sa-fety but lalso, if equipped writh rt-.dio hea-dset, it

p rovidsthfe med iuynr through 'which he may comauicte with others,

One of the first and most significcant problems -which

conrons he usarc he r in the field ofspcilzed clothing

is the current policy of the United Sta-tes Arm y to sta'ndardize

as much as possible on its uniforms for the sake of economy Cand.

simplification of logistics problems; however, there appea~rs

throughout the reports of the past few years tendency to

recognize the need for certain specialized uniL-forms. In the

2



This policy, though written some seven ye(,-.rs ago, is essentially

the policy in the United Sta-tes Army toda-y. Since publication

f thi~s policy, however, eeUisu cohn a pparently

proven unfit for combat vehicle crewmen since the guide which

estcablishes the most -recent deveplopment policies for the Army

estcablishes a definite requirement for specia~lized clothIng.

... There isa requirement for clothing for the crews
of c ombat vehic les tt is comfortabl n roie ror
tection fran fire Cand flash. Design should fa,-.c ilita-te
enter ing, leaving, and fighting in com-bat vehicles. Outer
clothing-4w and tank helmets Cre critically needed to meet
th is re quiremze nt. 39

At present there is no such specialized uniform. in our

Army for the tanker, As you -will' see in this report there has

hot been too grea-_t an Amount of work done -on, this in the pe.st.

This is understanda--,ble inasmuch als the Armored Force as l: maor

component of cur arimEd forces did not come into its own until

just prior to Wvorld Wiar II, Imedicately following that conflict,,*

however, several1 equipment, boards wvere set up to make an over-

all study of uniform i_-nd equipment requir;-.ments for our vastly

expand4ed Army. In the followi*ng report we have cortedouth

major f indings of these boards in relation to our subject, and

hanve eamplified then-i]th commnents of our own and with photo.,.

graphs, This is done in an attemipt to cons olidate in one place

the concensus thcat existed on the subject in the United States



cons ider,--tion and these we have attempted to stt forth for

the thought an-d ,analysis of the reader.

Since one of our major points. is that of the spec ialized

nature of the duties of the men who must live in and fight in

our comb-a vehicles from d:ay to da-y under all conditions, a

report of this sort.,woiculd be nothing but a1 collection of theories,

suppositions, and wtlords if we did not incorporate in it the

ideas C-ad comments of these men", both officer and enlisted.

They ha--ve lived in and fought in our existing vehicles. wea -Iring

our pr(-.sent-ctay uniforms a-nd equipment, both in World Wvar II a*.nd

in the present "police nact ion" in Koxta-.

In a-ddition, we haive ende&N-Iord to) touch on the human

engineer-ing a-spect of the subject to the degree of motion study

by memrbers of this comiu.ttee of the drills 2f-,nd Cakctions required

of these crewmen a-s well as by revie,:w-ing p:, 2st a-nd recent re-M

search studies by the Army Me11dical Resea-7rch Laboratory.

Fina-;lly, b,:s'ed on study and evSaluation of,[ all of the

foregoing material we have drawin up w,-hat we feel ore the de-

s irable mltr chara-cteristics for a-n rrmored crewmac-n's

comba-:t suit, fa- tigue uni>'mrn, and helmet,, Our id~ea-s we know

are not new -and nme in nio m-eans revolutionary, but we feel that,

if doped woldprovide a uniform- definitely superior to cay

exstngtcc nT heUItedbSt-- s Army



hence their willingness and desire to live up- to their "speci-al-

ized" role as ,part of a spepialized force Armor.

Consider f in<ally' tha-t many more experienced iands than

ours have studied this subject in the panst andhae1 ad-vr

sound recommendationis on it, TherefoDre, do not expect from, us
a1 new, completely radical solution whichwilbthpace

for all d iffIC ul ties., This - report' contains CA conqpila- tion of

exsig data, an-' rnalysis Qf opinion pvst and present, n

ca solution ba-,,ed on facts, figures, a~nd recoxnrendat ions. it

is hoped tht_ t it may be of assistance to others in future re-

seac-rch in this field*-

NOTES FOR CI APTFR 1

~ryGround. Forces Bouipment Review Boa-rd -Cook BoatIr
Report, Annex V, Section H

2Waearmn'Eupot or EorStilvvell Board
Repot Ite 9, ppT 7T

3Army Equipmfent Developr~awnt Gulde 19,50, pi r 127, Chap
ter 2.



C HAPTHR 2

UNIFORMai DEVELOPMENT THROUG VCORIL- llAR II

In a reslearch such <as this which has as its, a-im the

recommenda-.tion of either continued use of Items presently

standcard or the a~doption of a new type uniform for the special-

ized use of armored vehicle crewm.,en, the logical. approach is to

trace the development thro4gh the years noting the progression

of idea s In our pa-rtic ular f ield, howeve.-r, this study of the

Past- is cons iderably limiited since little had been done in the

development of clothing for combf-at vehicle crewmen prior to

World W ar II. The mcain reason for this was, of course, the

fa-ct tha_-t prior to this time we did0 not have in our Army suffi-

cient a.-rmored experience to justify specialized equipment.

Armr as m know it today waois in its infaincy and to (All practi-

cal purposes its. pa-rents had not reached the point of wondering

about how to clothe the 'infa--nt. As s rusult o f this* our trace

of dvelopment will actual1ly be gin wqith u-nif orms used in W 7orld

War II,

Before World- War II, we fi*nd in the Army a-_n erroneous

bas'ic concept on the subject of uniforms and equipment, Essen

t ially t hiJs c on c ept w (-s tha-_t no requirement for extensive re-

seasrch existed sin-ce, it was contended, in ca--se of mobilization,

ci In nnfatuer wol be able t ,on^ convrt their prod - -1 A ut

6



was undoubtedly not the fault of the mi-lita.-ry entirely but to

az grea-t extent w~s forced upon them by the ina-.dequate budget

within which they we re c ompelile d to opercate.

Subsequent events proved the reasoning behind this wa-s

entirely fall11acio4is. Our armed forces insterad of being cormmritted

in a temperate cifrate were involved in Pawo,-rld-wide) conflict

employing now equipmont which dep rt ed radically fromta

formerly used. Tho)'ops were pe.,rforming numerous specia-lized

duties which had no counterparteteri ivilinnapplice-.

ions or former military organizatios In this sudden expan-

sion and cha-.nge-of the armed forces, the ,,ta',nk grew to unprece"-

dented importance'on the battlefi"eld"I Thus, the Arm~rored Force

as we sawN. it in 'North Africca iwras bo-rn.

Introduction of a Tank Suit

Coupled wiLth this d,1evelopment of the tank mun the

Atrmored Force wCa.s an early recogni-tion of the nee6 of -a uni-

form for the crewmen of these new rra vehicles. Armored

personnel were fa-_ced with the problemp, of -oper'lting in cramped

qucarters necessitanting the eintion of bulkUiness in their

clothing while at the sa me tine requi-rini-g sufficient wCarmth

during extended periods in cold wvea-ither where they were confined

within the vehicole. A specia-lized -uniform wa-7s dicta-tect by the



depa-rtments in var ious cities to the firc--fighting Organizations

of many l, rge industries. W e ca-n all picture one of the city-

firemen, clad . in his bulky rubber boots, rubber coat, and

cumnbersome hat, in his fwiniliar pose of training a stream of

wcater on fire., This is suited to his needs. as he is operating

where his movement is not restricted and where he is concerned

with remaining dry. In contra-:st to this (c.onsider the fzairly

recent development of the comparatively lightwei"ght a-nd. less

cumabersome asbestos suit for use when fighting high~tomnperature

fires in closed 'r:eo-_s iwhere access is li1mited. Here we see the

design of a definitely specialized garment for personnel who

are perform'ing a spec ialized task. This is only one example

of many wnhere it has been found thlat one type of clothing cannot

be 'suitably 1-adapted to many types of varied wiork. So it wvas

found in the early phases of the Armored Force that a need

existed for a special uniform eand the Armored Force com-ba_:t

suit, failiiar to a:ll veteraC11ns of World 'T !r TfI s create-.d.

See ill1us tratIons 1 through 4..

This commrittee w~s unabld -to'uncover the detailed history

of the e"evelopment of this suit but it is believed that first

issue of the suit was early in 1942, At this time it wa .s Can

itemn of organizationcal Property. The suit consisted, of a

helmet, acket, nd ovea~type tousers. thecmoenat

S
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strap. -It was designed- exclusively f or warmth wiNlth no provisions

for shock or ballistic protection and no means of' adaption to

earphones. The trousers were held up by suspenders and included

a zipper closure from the crotch to the top of the bib, zipper

fly, and zipper closed slits on thle side to enable the'w7fearer

to reach into pockets of clothing worn underneath,. Cuffs of

these trousers were intended to be worn around the boot tops

and not t uc ked in. The ja-cket, which met with much Popularity,

is also equip-_ped wiith a- zipper closure along the front center.-

An elastic knit band permits a snuj fit around the wirists,

waist,- and neck. Twlo slash pockets are provided in the front

of the jacket.

This suit wvas worn extensively in combu,:t throughout

Afri*ca and Europe and is stiLll in the hands of many military

personnel though no longer an item of issue except to US Macnrine,

tank units. It is- believed that the suit was withdrawn from

issue sometime in 1945, due to the Apparent suitability of the

standard issue fiel'd uniform at that tim and the desirability

of standardization of US military clothing, C.ertain deficien-

cies of the combat suit wiere probably considered also in this

deci1sion; namencly, the lack of durability of the lightwdt~ght

material in its makeup rand of the knit cuffs, waist, and collar.

9



somewhat offset by an extensIve study of tank helmets -in the

samne period. Here again, though, appears a certain complacency

td accept existing cornercial equipent such as football and

mine safety helmets. The earliest Cava-ilable source.:, of material

on the 'development of the tcank helmet goes back to a letter

written on 14 October 1940, the subject of which wa~s, "'Military

Character istics of" the , Ta.nk Helmet." This letter sta-_ted:

"The prime purpose of the tank helmet is to provide imaximum

protection Cand comf-Eort to t-a-nk personnelwhl not interfering

With the Performance of their duties."1 It continued with the

specif IC requir.ments such a helmet would have to mi-eet. Before

this time Cand until the a-'doption a.nd procurement of the Rawvlings

football-type helmet, the standa,-rd steel hel-met (W*;orldWaI

type) and a c ommerc ial -type football helmet we r e use d.

A letter 3 of November 1940 states as follows:

1. It- is understood that the' Ordnance Department is
shortly to purchase tank helmets for the tanks -new under
manufacture,

2; At the' present time there- arLe two types of' tank
helmets in excistence, ope known as the Inf -,ntry type Cand
one as the Casvalry type. Neither of these helmets is
considered entirely satisfactory an:-d a considerable number
of complaints have been received from time to time by this
Bo-ard.

3. In general4 tho,_-_se com~pla-ints are as follows:
CA~ Infa-ntry-type hulmet is -too heavy and bulky.
b. Neither type is pa-rticularly comforta~ble,
c. Thiere a-'re not a sufficient number of sizes to

insure ra ,good- fit for Call Personnel. Ca v rlry type comes in

10
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tha-t the. Bocard was endeavoring to have _1a suit abla tank helmet

des igned.,

As a result of this endeavor, field tests were corn-

pleted by May 1941 on five types of helmrets-to determine the*

mot suitable ta-:nk helmet for armored force units. The f i*ve

helmets tested wA.ere the Rawlings', Clark, Gol'dsm ith, Riddell and

4
Mine Sa.f ety- Helmet. Ba-sed on survey of: the reports received

from the test orgcanizations, the Rawlings helmet Vwa-.s the most

desirable. The CL.-rk helmn-et, becaueo t ~Ical fcn

struction and de,:,sign , wa-s second in order of choice.s It WaC1,s

also felt that the Rawilings-type helmiet modified so as to Use

the Clark -(molded rubber compo)sition) heand. eInd neck body with

the Rawlings (hinged) ea-r flaps would afford the miost protection

with the maximum comfort.' It wa-1s recomended tha-,t the Rawlings-

type helmet, with the modif icaitions, noted above be andopted and

standa-rdized for is9sue 'to the ta-nk units' of the Armored Force.

A descript-ion of the helmets, which were tested appea-rs in the

f ollow ing p ayagraphs.

The Razwlings helmet is ma1-de from pressed fiber and

lined with leather and spongIjke rubbe~r. It has a-n adjust able

hea supesio bt n ajustment for head size. The e-' flaps

are of lea-ther,-sewed to the body of the helmet and lined with

II



may be razised and held sway from the ea-rs, 'when desiredl, by

mean ofleater trip Jwih glove-type fasteners. An adjustable

elastic ba-:nd with glove -type. fasten erxs extenaclng ac,,ross the back

of the helmet secures it to the her d of the individual. Two

lecather stra- ps wtiith glove faIsteners- secure the gogEgles of ta~nk

crews to the' helImet. Details enumera-ted above a:re shown in

illustrcat ions 6 and 7.

The Cla-rk helmet is mae.de fromn molded rubber composition

:In single-piece construction, It is li1ned with soft lethrand

sponge rubber,.-The ecar covers. are soft Cand pliable. Th e ear

covers are slotted to hold molded rubber cups which fit into ear

cushions, MC-162. The cups and ear cushions in turn hold the

ear phones of the H$-lS type. Pressure o-f the er-:r covers a:,gainst

th e e ar s is mainta-Line d by v irt ue o f t he helme t design. The

lining and helmet suspensions (-re ad.1just able. There is nio ad-

justment for hea-.d size. Two Th~'.ther stra-ps with g-'love fa1.-steners

secure the goggles of tank crews 'to the helmet. Details

enumerated above are 'showa n llustr-atio-n 8.

The Golds mith helmet like the Rawling s helmet is mtade

of pressed fibe.3r and lined with soft leather a-nd sponge rubbar.

The helmet, suspensio.-n -is -adjustable. There is no adjustmant f or

head size. The helmet proper is co)nstructed of four pieces;

12
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and are fixed to the side frace guards by-means of glove fasteners.

TMe e-a rPa-d's carry -an arrangeurnt for holding, the earphones. of

he ad, set, W-.It. i1s n ecesa ry. to disconnect the ear phones

fr om the h ecad set' before installation in the ecar pads. Three
Icr ther straps with gl.o ve f asteners C'.re av-ailbefrhling

t he goggles in po sit ion., Details enumerated a-bove may be seen

in il1lustratilons .9 through 11.

The Riddell helmvet is co)nstructed of mqoldled l plst ic in

two sections. Padding of soft leather :---nd soonge rubber is.'

provided only atthe conta,-ct o!,f the helmet with the fa-ce just

below the ears and jaws. The helmet suspension is adjustable.

Head band.-s of webbing may be interc hanged.' to fit v-9rio)us head-~c

sizes by removing the ne1--cesse--ry~rivets, Openings, abm)t 24

i-nches in dia- meter, are providedi :--t the ealrs. ModCrbe

holders f'it into-, these openings. The holdlers are c1_,esigned( to

retain the ea-rr phones -of head set HS-lS,0 A soft leather. curt4 ain

snaps to the helmnet at thd' skull base to give added protection

against wind and cold. A molded rubber strip is riveted ars

the forehel-d to-, give protection against shock. Sponge rubber

ear cushions, MC-162, were not to ) be used;. howiever, those ear

cushions when installed were found. to be far superior to the

orig inal1 ear phone holders. So,,me -of the helmets were provid~ed
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So we see that by 1944, the United States Army had

cea--sea issue of all comtrponent ports of' the. uniform so familiar

to tankers all over the world during W11orld War II* Since then,

33vwe shall see in the follo dg hpters, no suita-ble repiacee"

m.ent uniform or helmet has been conceived.1 NoWv, let us turn to

this postWolWa I period",and trace the ef forts to d-evelop

acomnbant vehicle crewman t s uniform.

NOLIES FOR CHAPT2 2R

1'War D".1psrtment Equipment Br Report; Stilwell Boa1rdl,
Item 9, PF 73-

2 tetter, The Armor<--, Force Board, Fo-rt Knox, Kentucky,
October 14, .1940, subject: "Military Characteristics of the
Tank Helmbet,"1

3Letter, The Armored Force Board,. Fort Knux, Kentucky,
November 16, 1940, subject: "Tank Helmets."?

deport of Armorodt Force Board, Fort Knax, Kentucky,
May 24, 94, )rjec umber 5 "Report of Tank Hlmts
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CHAPTER 3

POST ""AR DEVELOPMVNT

M4any of the-- lessons in equipment o'evelo:pment taught the

Armj~y in World &ar !I were costly a..nd to repec-t the ma.staikes

would be inexcusablIe. To pre clude s uc h a s itu a tio n. an d to

Provide a basis for continuing resea--rch in the matter of equip-w

ment., the Department of the Armzy set up several boards consisting

of senior officers of the Army to stuqy the prolblem and submit

their recommendations ,46e shall.1 study four of these bocard re-

ports in detail; na _mely, "The'Robinett Board Report, l944.1;

"The Gener al Bo':-:rd USFET, 1945ti;- "The Coo%,k Bor' Rerort, 1945";

and "The StilwvelI Board Rep) ort, 1946."t The findtings of these

boards were ba-sed on personal experiences aind',,info--)rmatioDn ob-

tamned through interviews with-returning officers and-' enlisted!

veterans of ITor~lI Ta~r II.

Post "arBoardr;St ud.'io-s

1. The Robinett Boa"rd Repot 1944.0 hs b r an

to the conclusion that the items o f Quar teraster clo)thing and

eqcuipm-,ent, in aCd itio n to somie5Ot her, it ems., require d nmodifica--t io)n

or redesign. These recominenCi-tions woee educed from reports

of a-rmored. units in combat and reco-mmendar-,t io.ns 'of 'armored

officers oversea, s or returned from. oversea-s andl are ras follo*ws:

a.1Su T oknoe-ict elaeJceHT
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a.Cap, f ieldl and dress,' with' visor. See illustra-
t ion 19. (Presented only as a 1mcatter of interest.)

(1)LiliIrrcharact-e-.risti's- of suit1 working,
on-e cel.

(a) hPr~ose: To replaIRce Ja,-cklet, 1-IT cand
.liousers, HET. This uniform was ns rccsrnrcnded for --:ll a-rmored
personnel modnted in vehicles; for e'-se in entering, leaving
,ncd fight ing in combt vehicles and for safety reasons,

(b)General:
is Shall offer minimum resistcance to

en te ria'ng or leav in g v eh icle s.
2. Shall ,hqv~e provisions £for carXrying

out of n-'tural functin s with m-inimum exposure.
3. Shall be of lightweight, Poplin-

type, sna!g-re sistaint fabric for temperP~te sufmmer or tropic
wear, trec-ntee wvith fire retardant process.

4. S hall- be shrink-proof Candec p-ab le
of being worn over ba ttle Cress uniform.

(C) Specif ic:
1'Desigcn ~00one-niece coverall type.

2. Drop seat -- integra-ll woith belt -

shl-irt ti effect on bcack of garrmint. Dro-p sea-,$t shall be
Thastener3 by sna-:ps or buttons on sJ14es.

3o Front closure -- concea~led sin~gle
slice, #7 crown z ipper from crotch to neck.

4. Pockets - two brer -;st pockets,
two hi pockets, two leg pockets, one pocket for first naid

pI-acket on outer seam of right leg, and correspondling rule
pocket on outer secam of left leg.

50' Color CD#170
W. Belt aEdjusta-ble with fi t

buckle..
(2) Militamharacteristbcs of Jacket, field,

(And Trousers, fild.-
Pu,30To replace Jacet. ied

ivU943, nd rusrfilcotton, CD. This uIfrwa
recomm~nended for a-Sll personnel runte:- in comb -t vehicles for

easein nterngleavngandfighting in. the vehiclses,
*~dfor reasons of safety'

(b) Ge n eral
I. hal ofer inimum resistance to

entering 'and lecaving t ank.
2. Shall have provisions for carrying

out na-tural functions N 4it h min imum e xpos ure.

17
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(c) Spec ifioct
1. Desii twNo-pie ce type, including

jaScket cand high-wristed trousers held in place with wide
elastic suspbenders.

2. J.acket wu(-aijst length, with high
knitted neck capfble of' being turned down into a collanr,

ritlet and waistband knitted also. Front closure shall be
concealedl Nr 7 crown. zipper with single slidc'e from neck to
waist ba-.nd.,

2. Trousers tro'users shall be c-ut
with snug, high waistbbrd,:,.full Seat, and full hips and legs.
Fly closure shall be concealedo, Nr 7 crown zipper or buttons.

44 ockets -- two breast pockets on
jacket, two hip poc kets, two leg pockets, and one p--ocket for
first aid pa-cket on outside seam of right leg, cand corres-
ponding rule pocket on outer seaim of le ft le g.

5. Siz e - ga-.rment s rwlzst be of such
size and cut a's to fit over jacket, field,wol sweater,
high neck; shirt, flanne--l, OD; undershirt, wool; trousers,
wool, OD; cand dra-;wers, woiol.

6.Color O D #7.
7. Jacket shall be crovided -with a

uetachc, ble h-o-oc ofsame mtr anc equiped with d'raw cord
for close fit r-round 'the face.

NOTE? Buttons and flaps will not be included: on
t rous e r cuffs..

2. he General Boaru USFE ,1945., hs boroa

established in 1945 'to co-nd uct a general study of the war. in

Europe and the lessons to be lecarned therefrom. On winter

c lothing, the boarc mude this c omrtent:

Durin g the thrce -,.year pe rtt in t he E TOe Jffor ts 'we re
made consistently to develo-)p a winter comb' -t uniforma suitable
for all tr-)ops under the c'l-lm ::ti'c co--nditions prev~iling. Of
the six dit'terent tpes of jackets issueod -uring the winter
1944-45, only twyo arc. recommenued to be reltained:

(1) Jacket, field", wool.
(2) Jacket, combat, winter. (Armored Force

com b--:.t suit.)
it i recoruakended thait the comb'"t jacket be modified: to
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it is recommended th -t the combcat trousers -be mede tougher,
more wind resistarnt, and water repellent Cand that they be
modlifiedl to include cargo pockets....

3. The Cook Board Re portj 945. This board recommended

that the following guides be used in the development of Quarter-

master equipment for ground forces:

a. Clothing, general, :
(1) Development must keep pace With industry

in -the uti-lization of the best fabric sharaedysan
Plastics, Standard dlesign and patterns must be developed,
and tolerances for ,variat ions from these standards held to
an abso--.lute minimrum if we are to lachieve uniformity and

prset industry with a definite productive demand.
(2) Res'earch and development must be continuious

to f~ind improved. m-ethods of making uniform fa Pbrics wl,",ter
repellent, flLae proof, Cand gas, proof. Laund _erinig processes
must be develop~ed which will quickly re. store these chara-c-
teristics to -fabrics.

(3) In develooment the o-,)Icy should, be adhered
to of providing a maxim-um nuirber of genercal purpose garments

and a minmum of in divda n pCialpur eose garments.

b. Outer clothing The goal -'f Cdevelopment for
outer clothing sho-uld be to provide three standanrd uniforms
wh ich will be adequa--,te for the N.grea test numr!be-r of tr._ops,
a~nd a minimum.. number of special4 purpose garments. Uniforms

fo r genera~l issue sho,-uld consist of Ca d-ress uniform,a com-
bat uniform, and Ca fcatigue uniform.

(1) Dress Uniform.
(2) Battle Dross - Therc. is an urgent require-

ment for a suitable batt'le dress or comb a uniform for our
Armyr which will conmne smartness of app-rearanee, comfort,
ana utility. A battle dress should4 be c-esignec for temperae
climaes az-i. the layer principle app,,lied for colw_;r climates.

The ut ne esig shulrbe the subject of special stixy
In this connection the British type of ba.ttle c ress is worthy
of c ons ide ration. A ba-:ttle dress of simila~r design but of

lighter weight lcabric should be develo-ped for tropical

service.
(3) FaRtigue Uniformi -- There is a needI for all

troops 'to be equipped with a on e- piece fatigue suit of
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ga-rment in order to give it a still broader utility. if
this -proves impractical, spec ial ;1ga-rments must be es igned.

(5) Inner ClothiaL~and Mifiscellaineous Items --
Size tar iffs and a es igna of battle cress, fatiguef clothing,
and underwea-Ir should be studi "ed w ith a v iew t re duc ing the
range of sizes through introdaction of universa-:l adjustments
and' of other expedients which will accomplishthise(1C

(6) Fstenas - Slide f sten ingsqbuckles,
Sri43, :~hhooks should be improved to make them simple,

lighter, more secure, and cosier..of opuratio.n..

Of clothing for a.rmored personnel in particular the Cook

Bo)ar d h'ad",t he -follo-wing comments:

.,,,Clothing for Farnorco3 pers-onnel shouJ& be designed to
'proviclea reanso0n(able amount of safety and .to,)f ac ilitate
enteri~ng, leaving,andfighting in rarmnoredll vehicles. The
clothing shoLuld permit midnimum opportunity for cc,- tching on
protrucing parts in the interior of the ta-nk, ana should be
fire resistant. The boot should providle cadequate flexibilit~y
for (articula-tion of the ankle joint to permit easy operation
of fo-ot controls, annd the so-_le of the boot shoulc; t 'ive the
maximum tract.-i-on ojn metal1 surfaces. The following items of
clothing should be especially dJesigned to meet the above
requirements:

(1) Suit, -working, one-piece.
(2).Jacetfied; Trousers, field; and Ho,

f ield.0
(3) Boot, service, combt...

4. The Stil-well.Bona.dSReort, 1946. This board po-inted

out the fallzacy ofP depending on civilian resecarch to provide

suitable c lothing f or Twart ime ne--eds sind] advised that-,_- in the

future vig~orous and- continued research &rii development be

initiated by the Arrry and continued during wnar or peace. It

also recom mendled that a maximum number bof gener-nl purpose items

be provided d a minimnum number of distinctive or special



P3-arti1cular attention 'was to be given to reducing the

weight of the equipment which the soldier is to carry consistent

with the military characteristics required. Priority was to be

given- to use of light metals and materials for this type of

equipment.

It was established also that three types of uniforms

should be provided for all personnel as f"ollowms:

. Dress Uniform-
b, Field or 'Combat Uniforms '-- Research should be

continued to dnprove the design, color and camouf-lage, fit
and sizing of the component parts of the combat uniform..

c. IAtu Uniform For general use including
combata improved twoiece fatigue uniform is reourd

The re is a limited requirement f or an improved one-piece
fatigu6' uniform for use by mnechanics. A cofzip with visor should
be provided for we&-- r with the fatigue uniform....

it was recognized that the needs of specialized groups

must receive continuing study; that clothing for armored troops

should be suitcable for wear in cramped nuarters and should pro-

vide protection against fire, -and that there is a requirement

for a special helmet for arrord troops.

Now let us analyze briefly the conclusions reached by

these s-eparate boards working over a period of three or four

years, covering the latter stages of Wolrld War II and the

ensuing postwar era.o It is highly signi-ficanMt that all of- them

agreed on the following points with a few exceptions which

21



2. In general, the boa-:.rds advocated three uniforms

f or the a-rmed jf orce s:

a. Dress uniform for passes and special occasions

such as parades and ceremonies where troops come under the

public eye.b

b. Battle dress for Performance of everyday duties

and for comb(-:t.

c. Fa-tigue unif-l"orm for performance of manual labor

and comba-t.

3. All recognized the desirabi-lity of developing

general purposehms insofar as possible, that would serve

the greatest nunb,--1r of tro,,ops.

4, Each'Cagreed also that the corbat uniforms should be

made of fabrics that care d~tu rrC bIe, lightweight, water repellent,

fire resistant and gas proof.

5. Most noted thcat a- need did exist (might in one

case) for spcecal uniforms for specialized troops, but that

they should be obtained by modifying the general1 purpose uniforms

dec ided on wherein possible, and where not p-ossible that a

suitable unifo-,rm shoul1d be des igned.

6. Mo'ist recommeded a one-pidece fatigue uniform which

would fcacilitate entering, l--aeaving and fighting in combat ve-



Th e US FST General1 Board-, the Cook Board and the St ilwell

Bardl dealt wvith these problemts generally on anM amy-ide bas is

whereas the Robinett Board dealt with the. subject more from the

viewpoint of obtaining suitable uniforms and equipment fo,:r

Arm_-ored Troops., Hence, for the purposes of -our rese;arch, the

Robinett Borard fi*ndings are the more significcant.

Current, Unifo-,rms

Let us look briefly now a-It our unifo.rm-,js in present-day

use and consider the ir character ist ics. WVe shall not cover the

dress uniform here since -our rsnx proe st fn

suitable combl-at unifr which will ertoidy the military charac-

teristics required today.

The battle, dress authorizec for general issue is the

IThe Jc-,ke t, OD, shade 33 and trousers, the shade 33 trousers

be ing worn w ith a khakio or OD shirt and shade 51 neckties

This uniform is designed. to conform with the laye r prianc iple

recommended for adoption by the Q'.uarterma- ster Coerps and approved

by- Department o f the Ar my. This means that the) uniform must

be of such s ize that woolen underwe-Cr, socks, shirts, and high-

neck sweaters may be -worn' underneath it as requisred. I t cal sto

mea-lns that the unif orm loses its dressy appearance, for without

the full complement of underclothing the outfi't is baggy an



The fatigue a,,nd combat uniforms are very controversial

in all branches today,. Both one-p~iece and twob-piece fatigues

made of HBT a-re in general issue. With these are issued the

Field Jacket, M1943; fi"eld, cotton trousers , OD; HBT P-tigue

caps, and cotton field caps, OD. The fatigue uniform is also

designed to -accommn-od-ate several layers of wool underclothing

ais desired. This poses no particular problem, however, since

this clothing is suppbsed to be loose-fitting and baggy.The

fact that the Army issues two types of fcatig-ues is in itself

proof that it has not yet discovered "tthe _ all-purpose type

f a tigude un ifo,)rm.

Now let us briefly a-nalyze the dlesirable and unde-

sirable features of both as they appear from our viewpoint for

armiored use. First let us take the "two-niece fa-.tipuo suit.

It is desirable -in that it lends itself to the performanMce of

natural functions with little exposure. One piece may be worn

at a time Caccording to the dictates of bod),.y temperature (the

shirt mray be temoved). In ca-se of dama&ge to one' pielce it is not

necessa-:ry to sal1v--ge the wfhole suit. Possibly i is easie)r to

Pack and will -take less room iLn that infi certaiLn situations it

Might be rrore desirable to, take two pairs of trousers and o ne

shirt or vice versa.
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a tank; the baggy pockets on this suit are on top of the legs

and cause sundue rubbing by -heavy objects if required to work

while siting as in a tank; there- is a tgreater tendency for

trouser legs to be pulled out of boot tops while sitting in a

vehicle because of the close-fitting belt at the waistline;

there is an overlap of material, too, where tfir shirt is tucked

into the trousers.

As for the one-wpiece suit, m-ost of the undesirable

f eat ures of the two-piece suit are elimninated, but it also

eliminates somne of the go-od features., For instance, with the

one-'piece suit it is not as likely to hang dn knobs and pro-

jections. There is no overlap of material. It may be made to

f it loosely (at the wa,_ist, The trouser le gs are ea-sier to keep

in the boots and it glives generally greater cobmfort and ease of

motion in cramped quarters. Weight is carried for the most

part on the shoulders whet~e it is well distributed* On the

other hand, Cas this suit is designed today it ccauses maxisnum

exposute in b6arryinig out natural functions,' and when-it is damaged,

the Whole suit .must be-stA1vagedi Neither tkr oneA'piece nor the

two-opiede suit 1 6 Water repellentj filamie res.Aaht1  rflca~h

proof -- very important considerations for anMy branch of the

service and particuld'rly in the Armored branch.

for -cold, weth r as co erclthing1for-hefatigu- uniform

25



Current Developmn

In a-ttem-,pts *to determine whe t the c urreint trend is in

research and development of clothin'g for combat vehicle crew-

men, our comm- ittee has written to several organizations engaged

in this kind of work. Their responses will be summarized 'in

the f ollowing prgah.

A letter from Army Field Forces Board Nr 3, dacted 29

Novem-ber 1951,1 stated that Army Field Forces B oar1td Nr 3, Pro-

ject Nr 2422, Militcary Character ist ics for Jacket, Field, for

Combat Vehicle Crewm;.en wras the only current study relating to'

developm-nent in tanker's uniforms and equipment :-vailx,-,ble. See

.Appendix I item2.

In a letter da-ted 7 November 1951 from the Operations

2Resecarch Office f-t Johns HoDpkins University, the following

information wa-:s received on the subject, "Tanker's Uniforms

adEquipment." See Appenuix 1 item 3.

Attention was directed tI o ORO-R-l (FEC) wherein the

conclusion was drawn that cli)thing. issued to tank crewmen was

too bulky and uncomfortable. Since it c -)uld not be worn -With

ease inside the tank and since tank heaters were i1nadequate,

the crewmen were prov idled with. inadequate protection. Clothing

furnished in Korea was similar to that worn by infantrymen.
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which deals with, an i*ntensive investigation of all means for

protection -of military personnel, including all types of cbthi.ng.

Of these three documento§ referred to above, noneI are available

for s tudy. Th e f ir st one is und er r eview b y De part nent o f th e

Army Prior to official istribution. a nd the lost two are current-

ly in editorial process-..

A letter from D/A,. OQMG1  Washington 25, D. C.3 dcated

28 November l95l1 (Appendix I itema 4) had this to say:

...This office has. Made a sea-rch of its files and can
locate ho studies or documents relating-to recent develop-*
ments in tankers' uniforms as. such#' Since Wiorld War II
when the Arm-y found it logistically impossible to supply
distinctive uniforms to specialized troops, all the fun&-a
tional requirements cof the varimzu".s arms andc services have
been incorporated to the best po&Sible degree into a general
uniform for wear-by all fieldfotesW

It -pointed out further that new combat un if orms for

cold.-wet and cold-dry cliumates have tecently been standardized.

in which the incorporration of special dsg features. were

aattributed to functionard equirements of tank personnel. Tb

enumerate some of theste design features included concealed

buttons on the front closures' of ja-ckets andprkscocae

buttons on all pocket flaps, drawstring~rs on waist and skirt of

jackets and parkens, drcawstrings on the cuffs of trousers, and

elimi3*na__tion of buckles on combat boots.

It was mentioned also that a new helmet Wa-s under
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In light of the f oregoing 'informationmit is8 obvious that

very little, if any research is being conducted at present with

a view to developing a specialized uniform suitable for tank or

combat vehicle crewmen. The current trend is toward a general

purpose uniform that-will confonn to the needs of the armed

forces as a whole, it has been rec ognized an7d accepted by most

authorities that a certain a'_*mount of specialization for combat

vehicle crewmen is desirable - indieed necessary. This recog-.

nition for specialization insofanr cas it pertains to tank helmets

has been consistent al:1most si"nce the tank was conceived. The

matter, conseouently, received continuing stu(r through the

post war period to the present.

Tank Helmets Invest ig--atud

D u ringPo s t.Wa r Per io d

At present there is no standard helmet specifi*cally

designed for crews of arm-ored vehicles. Both the Ml1 a1nd the

football-type helmets are currently used by crewmen of armored

vehicles. During 1944 the Ordnance Department developed four

tank helmets.o This was necessary because the Mll steel helmet

dlid not satisfy all the requirements for an armoredl crewman's

headgear.4 These four ta--nk helmets were the T-lO, T-12, T- 13,

and the T-16. These helmets were designed to) provide ballistic

as ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ L wela cahpotcin. Treoftehemtth 1-O



ashell design simnilar: to that of the other threih ie

of helmet, steel, 1M-l can be worn under the shell of tank helmet,

T-l36, All of those helaats have a removtnle skirt which pro-t

vides protection for the wearer's neck. It was recommended

that all four of these helmets be c,-nsider,1cl unsotis9factory. 5

Efforts to develop a tank helmet during the period 1945

to 1949 were princ iprally directed toward modify-ing, the helmiet,

steel, 1kl-I. The fo--llowing is a- summunary o.-f results of service.

tests on helmets developed -during thi-*s period. First was the

tank helmet, TI9EI, which was-a modified version of the helmet,,

steel, M4-1. There was a large cut-out a--t the re-ar which allowed

the wearer to push the helmet -onto the back of the haa~d, 'thus

permitting the use of fire control instruments. It was reconmi

mended that the steel poartion of the TI9EI be considecred unsatis-

factory, but thc-t the- crc-:ish liner be adar-pted as an interim measure

for immedia-te issue to tank units. -

Next wvas the tank helmet, TI9EZ. This wa::-s another

modif ication of Mrx- helmet, steel, 1,1-I. The front of both the

shell and the liner were raised and_' rimless to permit the use

of fire control instrumecnts There wi*Es no cut-out in the rear.

It wa-s recommended that, this helmet be considered unsatisfactory
I.n : % I

for use by tank units.

The.tankhqlmut, -201wsante odfctono"h
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that a-:ccompanied tank helmet, Tl9tl. It was recommended that

this helInet be cons ideredt unstatisfl'Cactory for use in anrmored

ui ts.*

Thetan hem#,T2OEI, was a one-piece modification of

the shell of the hel,1met, steel', 1MA, with a modified MAlne

s uspens inn. The front was ra ised and 'the rim was removed.

The rear wias ra ised slightly with a shallow rai thCat ran toa

point 1 inch in frdnt of the chin strap hold~ers. The inside

of the helmet wa-s coated with a- sound-,a-bsorba:nt -material. It

was re commended thaC,-t this helmnet be-r cons idered un st is fa:,c tory

for use by arm-ored. units, See il lust rlaltion 20.

The tanik helImet, T2OF2, wia s the sa-1me as the ta0-nk he lm.et,

T2OEl, exc ept theMA1 liner suspension w,,As use-d in pla.1ce of the

modifie,- d.1-1 liner suspension. This was also found to be

unsatisfa-ctory for use by _armored un-its.

The Doron helmet constituted the next pha-se of develop-

ment; it is a one-piece helmet m- -;de fran m a material ccalledl

doron. The front has a cut out which 1ermits the we-arer to use

fire contraol instruments. It was recommended cafter testing

that the Doron helmet, be retested by Army Ground Forces Boardl

Nr 3 Cafter a sa-tisfa_-)ctory means of fastening. the suspDens ion to

the shell head b een d-eveloped. This helmet was found -to be
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Research development efforts were not restrictedI to

new ideas or purely groun6'c force ideras. Existing helmets used

by other 'branches were tested in -an effort to develop a suit-

ca bl1e tcank heln-t. See Appendix 1 item5 nDcme f11

two Air Force helm--ets, the 14-5 and the 144 A2, were tested. See

illustration 21. These were Air Force lakhlmtCntne

f-or we ar over le QI-' thor or cloth f lying helme t, HeadIsets were

attacheld to the lea.the~r or cloth f-lying helmet., After' tests

it was recommended that the M4A2 he lmiet "be considiered accept-

able a :Js an interiLm item fo-'r use by" armored units. The 1-5

helm-,et was con- .- dered unsatisfa--'cto-ry as Can interim item either

with or without the flyin:-- helmet. In further testing, and

discussion objectio)ns were raised to using the l eather or fly ing

helmet for wear und.'er the tank helmet. It was finally recoin1-

mended, that if the 1442 helmet c omb inatikon was adopted it sho uld

be issued only to units ha-vin aIcritical need for atank helmet.

Limited issue lwas m-adea of thi,1 helmet; however, the helmet wzxs

in the hand~s of the tank units firstcomte in Koreca. Due

to the general di1scomx~_fo-,rt of this helmet, it was dsca-rded by

these troops in comba- t,

Tank helmet design from 1949 to the present has been

limited by the re..)quirements for a universal1 helmet -which could

infntyPntaicrat1rtlleymntankers - , engnee, " for ve
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ARMY FIELD FORCES BOARD No. 2 P - 1374 t48-2981 FOIRT KNOX, KENTUCK(Y

Air Force Helmets M45 and M4A2, with leather and cloth flying he1~t and heast



At a meeting in the Metropolitan Museum of Art in New

York City in January 1949,a universal helme t desiwastde

in som detail and.theiner helmet, nylon, EX 49-1 evolved as

a possible universal helmet. $ee Appendi'x 1 item 6. This helmet

was constructed of seven-ply laminated nylon fabr ic. It offered

considerably mere coverca.pe to the back of the headaEnd." ears

than the st,-:ndcard 11-1 helmet. It was intended for use'without

an external shell by crew membe -rs of armorbd comba-t vehicles,.

The s us pon s ion was bi'ilar to the standard M-l s us pens ion.

After testing, it wa-s recommr-ended that no further cons ideration

be given to the liner, helmet, EX 49,-l for use by armored ve-

hicle crewmen nind no. further devel-rop ent ofa universal helmet

be undertaken. It war-s recommn-ended that a special helImet be

deeoped for crew members of 'armored cormrbat vehicles ,12

Howevr, th iceof a universal helmet was not to be

defecated so--)easily. The M1,etropolitan Museum of A~rt developed

the liner, helmet, nylc*n, EX 4%"3 (Mfethcacrylcate Prototype)

in can effort to correct the deficiencies of the liner, helmet,

nylon, EX 149-1.l This hel~hzet waC-s mad,(Je of fro-thacrylate merely

for testi'ng p,-.urp-.oses. The l-iner, if a-1dop--ted a-_nd produced, would

be made. of nylon. Thi1s helmet was des igned( to fulf ill the

requirement of a one-piece helmet for armored vehiclc crews.
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ARMY FIELD WiGS BOARD N.. 2 P IP-39 #4916 FOTKOjENU Y

Test of Liner, Hemet, Nylon Sr 49-1.
upper: Side view of gunner with Nylon ueimet Liner, looking through the periscopic

sight, M1OJ'. Note: Interference of the rubber headrest with the front of the
helmet prevents access to the sight by the gwnner.

Lor: bids view of gurner with Nylon heimst looking through periscopic eight,, lbsj.
Note: Position of the helx~t when gunner has proper access to ight.
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RES TRICGTE D

ARMY FIELD FORCES BOARD No. 2 P - 15-39 # 50- 74 FORT KNOX, KENTUCKY

TEST OF LINR, KETJ, NYfLON, El 49-3 (METHACkflFATE PROTOTYPE)

Side view of tank Commander wearing liner looking through periscope sight U-15.
Note the way liner fits on brow pad of periscope.



extended service tests.' A test kof the -_ctual liner, hel~t,

13
nylon, EX 49-3 was rnm-cie at Fort Banning Georg ia.

At the present time the helmet,EX 51-1, a mo d ificat ion

of' the EX 49-3, is under test. This project hcas been assigned

7
an""priority. No results arce obtainable at this writing,

The EX 51-1 reprTesents the la-1test devebipment in helmets for

arxrred vehic le crewmen. It consists of three parts; the shell,

the l-ier, and tfic suspension. The shell iLs fa-bri'ct-ed of hea-t

treated aluminum alloy and is shaped to cover the head, fore-

hea--d,. ,And ears. It is cut out at the recar (na--pe of the neck)

to Callow the wea--rer to turn his face upward without interference

from1 the shell. It is also cut out at the front (forehead) to

allow the wez1arer to use opticcal instrumients'. Tphe hing---ed latches

on either sitie -of the shell1 not only prxovide fa-steninigs for the

chin strrnp but also give a mea--ns of lcigthe liner to.) the

s hell. The cranva-s chin strap hcas a quick roeeab-Se device Ca t

crib end. Therare two size shells. 'The smill size wqeighs

1-33 pounds; the large size we..ighs l. L5 pund,.s. The liner is

desig!ned to IV vpo t ec t ion a gain st smf ,1 allar-m s fire.And shell1

fragments. It is fasbricztAe( of nine-pl y, 2 x.2 bWsket weave

nylon with the sa me shape! and confiu-tn a's the shell. -The

liner is made to fit snugly into the shell and is locked in
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~> ta 'bt :ccStudy of this helmet represents

the most advanced effort in helmet development.

NOTES FOR CH~iAPTER 3

'1st Id Hq AFF'Ed Nr 3 to letter Hq The Armored School,
Ft Knox, Ky, dlated 20 Oct 51', RequetfrRsaCh. tril

2Letter, Opera-tion's Resellarch Office, Chevy Chase,
M.aryland, 7 Nov 51, re: "'Tanker's Uniforms a-nd Eouiprent."t

3 lst Id, DA, 00,11, to letter H The Armoredl School,
Ft Knox, Ky, da-:ted ?0 Oct 51, Request for Rose rch. Ma-terial.

%1emoranium onEm to Steel Helmets, PHIii-. with-
in Tnks AGIiedical Resea.rch L-boratory, _Ft Knox, Ky.

fTest -of TanMk Helmzets TUGT, T-l% and T.-16,
16 Dec 44, The Armored, Boa-,rd, Ft Knox., Kyv

UTest of Ta-:nk Helmets, j19l, 9 Apr 45, Th e Armored.
Board, Ft Knox, Ky,

7Test of Helmet, T19E2, Tank et 29 Aug 45, The
Armored Board, Ft Knox., Ky.

Tst fHeretT2 , Tnk Helmtet, 29 Aug 45, The
Armored Boa-rd, Ft Kno-x,, Ky.

9Test of'Heme O2E,_Tnk Helmet, 29 Aug 45, The
.Armored BordOL Ft Knox-,, -2Ky. r

1Test of Helmet,*VOE2, Tank He lmiet,2Au45Th

Armored School, Ft Knoxc, Ky.

1 Letter Rerort of Armyv Ground Forces Boa rd Nr 2, Pro-p
ject Kr 1212, Test -of Doron Tyrpe Crash Helmnet, 4 Dec, 47, Army
Ground Forces Boa-:rd Nr 2, Ft Knox, Ky.
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CHAPTER 4

TNTERViTWS OF EXFRIENCID PERSONNEL

As was pointed out in the introdu~ctory cha--_pter of this

report_, a study of this nature could not be considered complete

unless the vi-ews 'of the personnel who m,,ust work and live in

this clothing a--re considered. Th1ebr fti omte

feel strongly on this 'subject., and. it is our opiLnion that any

research and development in the future al1ong these lines should

be based primarily on rec ommendat ions from personnel in the

field. No one c an po s sib ly know MOre of the ; dvantages and

discadvantagds ofa piece of clothing, or any ecquirment for

that matter, than aperson -who ha-,s used thcat equipm~nent under

the varied conditions of life -in the fieLl.

The purpose of this ctrnter is to briefly summa,-rize

opinions obta-ined from experid'nced perso.nnel through inter""

v iewis an d qu es tionnarle s on the S Ub ject of ta-Lnke rs t uni1forms

and headgear. It is realized th-.t this is no t exclusively a

problem of the United 8t~ztesam f -Dr t ho:t recn-son, a brief

discussion of cdevelopments and opinions of allied off icers

appears als o as part. of -this chapter,,

The authors felt that at Fort Knox is fo)und a true

cross section of armored thinking and, 't herefore, interviews

Cass f eA rmored School, which.. Asn, provided1-%the m-Ajo-%vrity
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of the data contained here in,, as well1 as Armay Field Forces

*Board Mr 2, an members of The Armored School Staff and Faculty.

Since the two subjects are treated separately in re-"

search channels, we will discuss uniforms in one section and

adgear as a separate section in this chapter. Our first

discussion will be that of uniforms exclusive of hea: dgear.

921nions on Uniformns

-IT the way of opening remarks to this section, it should

be stated that the members of this committee in our investi4"

gation and resear ch -into -this subjedt have a-ttempted to 'main-rf

tain a completely neutral1 frame of 'mind on the baI sic issue of

whethelr or not there should be a spec ial uniform for crewmen

of ararred vehicles,. This has become an increasingly diffi-

cult thing to do since there- seems to be an almost universal

agreement among personnel with 1-armor experience that the present

standard uniform contains' decidedly undesirrable characteristic s.4

Thi's is pointed out so that the reader, in examining some of

the comments and reconmendations found in this section will

realize tha-_-t they -Are not the ideas of the authors alone but

are a concensus of those interviewed.

As mentioned above, the grenater part of the datca

contained her ein ca,"me fromq members of the Advanced Course of
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as well asa detai-led tabulatio n of results appeanrsinApdx

2 fthis report.

Since the principal objection to a specialized uni-

form a-1t present seems to be the prohibitive cost of such a

unif orm as opposed to (a standard uniform for all troops, the

first query put to those officers interviewed was whether or

not they felt that, in spite of cost and the present stand-ardi-

zalt ion program, there we-s a need for a spec ial unif orm for

armored vehicle crew -membE-,rs. The overwhelming consensus was

thfat there was Ca decided need for such a uniform. Only two

officers gave a negative reply and one of these was not nega-

tive in its entirety. The reas18on a8dvacnced by the one officer'

who canswiered definitely no, was the cost of such a progra3m.

The other officer stated t.-hrt there wiiirasa need for a now field

uniform but thcat the need was un iversal --nd all comAbAiants

should beD provided with an impro-ved st *.z-nda-rd type uniform for

field wear,

It is intere-:,sting to note that th ercc-,-,sons given by

those officers desiring the development of a-3 new unif-orm were

almost exactly the s~e m n --A :11 cases.. The two outsta'nding

rea-7sons ment ioned by every off icer were:

1L. The present uniform is too bulky to permit the

fredo o vemntncesryt poery4ucto1i tn
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The general feeling was thcat the first requirement in

,a uniform is tha_-t it be functional. Since an armored crewman

performs a special type of duty in cranmped quarters, he must

be given a unif orm with as little bulk as p ossible, His free-

dom of moveme nt is es'sential to the proper perform~fnce of his

job, and both bulkiness a-nd those features of his clothing

which tend to snag, prevent- or reduce this freedom. However,.

the crewman is not immune to hea.t or cold en-:d, therefore,

wa-rmth must -also be considered in the unifotm design. The

suggested solutions to the problem of combining the necessa'-ry

wrarmth with lack of bulk will be discussed in -a la:ter pCara-graph.

One other signi-ficant reason for the adoption of'.3a

s pec ializ e d uniform which was a--dva-nced by ma- ny -was the factor

of esprit de corps. The is suaq-nc e of a- we1l- dbs igned ta--nkers'

uiform would contribute greatly to the ezsprit de corps and

ultimate combat efficiency. of ta-nkers was a reason a- dvanced

by approximately 20 Percent o~f those officers questioned.

We feel tha-,t this 'IS an i'mport.ant factor a-nd. should not be

overlooked,. All of us ha--Ve been tau-light to look for esprit

de corps --m an indicc- tionn of a wvell-trained, wVell-d,.isciplined,

and, efficient organization, a-.nd to strive to do everything

to build this feeling of pride, of distinctiveness, within-_
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Another -officer in discussing this point sta- ted th(at

he felt a distinctive uniform should b e pr ov id e d not only for

tankers, but all personnel serving wqith a-rmred units such as

armored infcantry, reconnaissance personnel,, and armored f ield

artillerymen. Recalling his experience 'as an enlisted man in

1942, he pointed out how proud he and his fellow soldiers had

been of their distinctive ta-nker suit. They cons ideried them-

selves "elite- troops"t and were "dmndproud" of it, 1

As mientioned ecarlier in this chapter these three

reasons -- bulkiness, snaging on projections, Sand esprit de

corms were the most significant ones mentioned by the off icers

interviewed. In opposition to thetpto of a special uni'-

form the only argument a-d-vanced wa -s th at of the additional

cost initroduced by such a- program. Ce--rtainly thi"s woul1d be

a fiactor worthy of consideration; howevveEr, many officers took

issue with this on the grounds tha-t-it is frl-.1.ciou)s reasoning

and false economy. The present cost of tan-ks a:-nd, equipment is

so great comparatively speaking ,d-hcoit I cAlrbl em o f

tank maintenance 'and supply is so gre-t that this exponse

would not be a-pprec iable.. The initial expenditure w1ould be

an added cost, but it is feDlt that, following this, the re-

supply of such a uniform would be no more expensive, if as
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everyone else, and you'll make hi*1m a better soldieOr for i,

is astantement which we frequently ceine across in our questioning.

it is no more correct to mperely establish the fact

th(at Ca need is felt for a new and distinctive uniform than

it is to sa-)y thatisome person is no grood. This is destructive

criticism andi se.'.v.es no useful purpose& The next step M-ust

necessari-ly bea reommwenda-tion aFns to how improvement ca_- n be

mad_!e.S With this in mind, the next pha--.se of our questionn-are

dealt with specific Questions concerning design of a new uni-MO

form and asked thre person being questioned to sta-;te in his own

words his generc,;-l concept',o-f what a ta-nkers'- uniform should

look like. The deta-iled, results of this questio-ning arep shown-

in AppendtcL 2 and it is our purpose here to elaboralte on the

more scalient recom-mend-tions advanced and to attemapt to Point

out the majority opi'nion on the design of the. uniformi

As a sta-rting point in design, we felt thrat the bcasic

cosderation would be whether to make the suit a two-ic

or ca one-piece one. There were supporters of both schools of

thoughtsamrong thcose officers interviewved, but the, pre ponde.,rance

of support was in-favor of a-7 two-piece uniform-r. ApproximaI__tely

80 percent of the officers wVe1re in favor of C- two-piece Oesign,

and 20 percent favored the one-piece design. Let us briLe fly

lokatte esngavacdbyte doAtesof-achtyp
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In almost every case where the one-piece uniform. was

proposed-, reference was made to the one-piece flying suit useel

by the Air Force, and the desirability of. using "I i s a ba-sIS

of des ign. The prin'c ipal reasons for this reference to the Air

Force unif orm.i were tha-;t it provided warmth, wvas notA too bulky,

contained adequate pocket space, and was ea-sy to- get in and out

of, thus providing comnrfort, convenience' and the chra'c ter ist ic

of being functional. It was pointed out that this unifo-rm-r

should have a built-in linng f pile or simil*ar mm-.terial- in

order to el iminate the b ulkinies s ca-2us e d by he,:-ving a se po-. rete

lanyer-type lining worn under it.

About 90 percent of the of-ficers who recommnended a

one-piece suit tho-ught it desirable to have a drop sect incor-

portated in it so) that it would not be necessasry t-) remo,,ve it

to relieve oneself. The other ten percent f elt thaIt the drop

seaSt would servo no purpose since men wo-_ulc; wear nother pair

of trousers under the suit a-nd, unless all clothing was -pro-

vided with a similar design, the drop secat would not serve its

purpose. This is Ca point well tcaken; however, in a- later

paragra-1.ph, it will be seenr tha-:t the basic under--garment of

coverall type recomm~nended by most would conta-in this feature,

thus -providing a possible solutio)n to the problem.
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pocket space, and that it should be neat in appezarance as well.,

As to specific design to fill1 these requirements, the con-

census seemis to be as follows:

*I. Be sIiilar to, the Air Force flying suit with

zippered front ac zippered legs for ecasy entry and exit.

2.Have snug fitting cuffs on wrists a-nd aC-nkles.

3. Have a. high knit coll:ar.

K4. HC:ve amlple pocket space -- pockets,. however, to

be zippered so a-s to prevent snagig nprjcions.

5. Be lined with1- a material such as thie present pile

liner; this liner is to be zipped in as pZ-rt of the garment

and, not sep.-arate as the present 'liner to the 11943 field

jacket,

6, Have a drop seat.-

7.' Possess no exterior loops or loose flaps.

Next let us examine some of the comments of those

favoring the twb-piece unifor. Ti ste rgrwu f

the two,' and it is conceiva-ble that experience has co-ntribue

greratly to the large pre pondera:nc e of suppo--rt for this type

uniformi Our reason for making this statement 'is the con-

stantly recurring remark on the part of many who were inter-

viewed to the effect that, "All we ne-edC is the old WAorld Wv~ar

Ii tnkes sut wth afewmodiicaions" Cief mon4th
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with a, satisfactory one-piece suit-in the Past might ha--. ve

causei.more favorable corment in its behalf.

The bas ic resquiremzents c)-esired in this unifowi as

stated by those officers fcavoring it were essentially the

same as those listed by the proponents'of the one-piece uni-

f ormn. To repeat: thcat the. uniformz be functional, h-Ave less

bulk but still1 possess necessary warmath, ha-ve no loops or

flaps thcat will ca.tch on pro-jePct ions, provide ample pocket

space, Cand be neat in r-ppear:ance. When -you note the similcar-

ity of thought ats to ba--,sic requiremonts, it becomcs p p.irent

th at thle mar, if f e rencefopiion between the twlo schools

of thought a='ppeIrs to be either (a rm.atter of personal tl"'ste'

a-s to appearance ora preference fixed in the mind by having

had the experience of wecaring one o.r the other type of unifo)rm.

Ther e iwb're, hor, twofoter arguments adva ,nced in

behalf of 'the two-piece uniforma which the authors- feel bear

grecat merit a ,n zare worthy of Lmentio)ning a-,t this tim~e. One

is based on econxry and' the other o)n the cifference in warmth

required" by the upper a-nd,1 lower p-ortio,-ns of the body. In

essence, t he economy Cargument is based on the problem of

scalvage. It was felt that on many )ccas ions only one part

of the uniform (either upper or lower Portion) would become
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certainly appeears to be an Fxgumenc n ao of economy, an-

is worthy of cons ideraition s ince added expenditure is one of

the points raised in opposition to the aedoption of a distinctive

uniformq. The other point, mentioned was that in many ca_-ses,

and this will be pcarticularly true of the driver, BOG, Cand tank

comandr, nly the upper, part of the bodly i xpsdto)tMh

elements Cand would.. therefore require more prote- ction th.an the

lower oort ion. With a- one-piece uniform, it would not be

possible to provide for this difference in warmth requirements;

whereas., with a two-p'iece uniform, the trouser portion could

be removed and only the jacket worn. Here again, we have a

point worthy of conisidera--tion on the ba---sIs of the uniform

being made to fit the job.

As mentirod above., on most minor Points of design,

both those Preferring the one-piece uniform andl those pre-

ferrilng the two-piece uniLform were generally in agreement.

One of the points on which personnel were queried wa-s what

color this uniform, should be. A brea,-kd,.own by percentaez as

to petrticular colors r*esire;,;cn. appea: rs in Appeneix 2 but it wa,3s

generally desired that the co-lor be dark., Approximtately one-

third, desired 5, Cark green coloring, one-.thirci an OD color t

and Calmost ;one-third stated tha--t they hrad no prefercnce so
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such as 'the Vlorld Wiar II 'tanker's suit showed this Girt much

more quickly and obviously than would, a dark-colored. uniform.

There -wa's almost universal a cc ord (see' figures in

Appendix 2 thaf:, the uniform, whether it be one or twow-piece,

s hould f it snugly at the ankles and wrists and have a high,

kizippered collar. Those desiring a two-piece Llfif-.rfl

wished the ja-Icket to be short so that there would be no skirt

such a-7s on the 111943 jacket, and to cals-o fit snugly around the

waist. The general design of the Armored Force combat suit

in this respect was consid-ercci very s,:aisfi_.c tory.

There wlas a- small gr.-oup who felt tha-"t there should be

no Pockets on this- outer uniform. They felt Pockets would

tend t2 catch on projections in the-tank and a lso thcat there

isa tendency for the pocket to become Ca catchall for'eve ry-

thing from ammunition tzo spare prarts.' The grecat majority

felt, however, that there shoal,- be a grea-t deal71 of p-ocket

space and the conconsus of opinion was tha-t these pockets

shoDuld zip- closed,1 thereby eliminating the hazaror of snagging.

.Ab out 8Q percdnt of the officers questioned were in this

group. They felt tha-t pockets shoulda- be located, not only on

the ,,jacket, but that there should also be one or two L;arge

pockets on each leg'sila to those On the Air Force flying
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In reference to the former, the great majority wiere

opposed to the present type layer system o-f sopprate iner s

and outer g-7armients such as the ID943 jacket or the parka.

It was felt that this is one of the madi causes rof bulkiness

in he niorm an asc thcat this type of cio-thina isunc.a-

forta-ble in thr tA it tends to twiist on the body and "bind up"

the wearer. Abo.-ut SO percent 6ce sired a built-in lining of-

pile or woo,-l OD material.

.Distinctive ins ign ia on the uniform was not g iven

very fa-jvo.ra,,ble cons ide3ration by About SO percent of those

questionedi, They felt that the uni~form itself, worn with the

regulation armor a-nd unit insignia, would be dist-inctive enough

and that adding more to it would~ serve no .additional purpose

Up to this point the questionnaire hPaeealt with a

cold-wecather 'uniform. The next requirement, and one on which

there was not as much discuss ion, was for a warmi-weather uni -

form which could al1so be worn und~er the winter uniform as a

basm ic la.yer. Abo;ut 70 percent of the bfficers. desired a o)ne -

piece' suit, simri-lar to our present one-picecve rall,1 but

with certan;in mcdfications, Chief among these modifications

were a7 1lig-hter, mo-_re p,.rus matenrial1, z ipp-ered pockets on t he

chest a nd legsn1; C!,i djust+ab) NIln cuffs, e, nc a urop so t, n neaI--r
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fatigue suit ma-cie recomendlations as to improve ment in 6iesign

and material similar to -those offered fcr the one-piece cover-

all. The ir pre ference was againbasdoteeonm nle

ras far as salvage is concerned :and tfE. fact tha in extremely

warm weather the top could be removed independently of the bottom.,

We have now briefly disc ussed the -major reco m.. endat ions

gleaned from a study and analysis of the qluestionnaires re-

ceived by this committee., arid it would be well to sumrizre the

results and arnrive at a uniform based on the majority opinion.

This uniform would- consist basicaI-lly of two layers,:

l. The one-pie ce coverall type uniform for warm

weather, with the following chartacter isti*cs:

aOf C-a, material lighteracoer than the

present 1-BT. As to what moater ial1 in pa.rt icula r, commnents

were not specific but it was felt that this -wasc pr-)blem for:

t ex tile e ng inee rs.

b. Ample pocket space on to,,-. an" on the legs and

these pockets would.1 zip closeQ.i

c. Adjustcable cuffs.'

d.Acollar similar to the one on the present

c overcalls.0

e. Equipped with a drop seat.

f. Netly ailoed ad1no:be Vaggy
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a.Two-piece, jacket and suspender-typ, rues

(O eneral desigi of the WMorld WI'ar II taniker's suit, deemed

suitable, by Cabout 60 percent.)

rb. Snug cuffs and high., knit, zippered collar;

cuffs to be elastic.

c. All fcsteningstobziprd

d. Ample pocket space on jacket and trousers,

All pockets to be zippered.

6t Dark colored material 'Such as da-rk green or OD.

f. 'Strong materia-l to resist rips'- tears 'and

effects of grease (and_ oil.

g.Conta-in -abuilt-in lining.

h. Be ecsy to get in and out o)f by us-e of zippers.

i. No loops or flaps which will ca--tch on projec-

t ions.

j R ave a zippered drop seat.

k. Be a-s neatl.y tailored -s po ssib le giv ing -firs t

priority, however, to beig functional.4

The authors felt that, though c-nbout 20 percent of the
oficers qouestimnec above h-do experiecei Kreitwul

be well to a.-sc erta in t he res ults of otho r simi'lar researches

conducted among personnel serving inKoea e were unal

in ucha sudy bu di loatesev ra rgrph smarizin

the ,eelng on7 the13 suitability C of11presentrequimet .fw ous
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/The f irst Was lTeated as p: rt of the operational re-

se-arch studies made by the armor section of I Corpsi oe

and states:2

3 Conclusions. The use of standasrd -issue winter clothing
by tank crews is ipractical..

Re cormehda tions. The Armored Force combat suit of
World Wa r TI is acknowledged by all to have been the most
desirable clothing that the Army has ever issued. The new
DA' unifo--rm bocard, has ,.Adopted aI new combs- t unif orm very
si3milcar to' th~is in Principle., Tank crewmen reouire warm
non-!hulky clothing blased on the layer system, free from
protuberances a.nd flaps tha-t will catch on hatches, and

wihprticular emph--sis on keepigtelg am

The next quotation waLs taken from a report by an AFF

observer teamr which wa-s in Korea- duruing the yeanr l951.~

Tank crewmen emph-asized that they need a satisfactory
overcall type uniform. During the past winter in Korea
they wiere issued the parka with liner0M a very bulky and
bind'ing uniform for work within a- tank. The headgear is

1% also not satisfactory. A football type helmet with built-
in head--rsets must be isudt acremn

Opinions, on Headgear

Our interviews ind ICa.;Lte t hat fo-)r the tank crewvman t he

most importcant helmet c harac ter istic is protectio:.n of the head,

Most people were in agreement in regard to, cra-1sh protection,

but they were divided in, reglard to ba]llistic protection.Wve

feel that the major cons ideration causing this dividled opinion

Was increased weight ra ther than the rela-tive need for ballistic

protectin~n. Had they the knowledge of the rc.apabilIties of
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Any item of equipm^,ent must be reasonably light Cand

comfortable to the person that must carry or we..Arit There

are three Items that contribute to comafort i the helmet, and

each is C- serious problem in itself that' must- be Solved before

asuitable tank helmet can be -produced. They are weight,

proper suspension, and f irmness of adhesion. When you increase

protection, you increase we'ight, and when you increase the

comfort of the suspension, you often reduce the manner in which

the helmet sta--ys on the head during rapid position chang.es of

the body. Mtost persons interviewed ufderstood these problems

and a-greed tha:-t the only solution was to-)find th tpoint where

you get the most pr)otection with the least weig4ht, and the

greatest amount of n-dhe sinn w ith the least s acri.fice o f com-f ort.

Care must be taken to fit the front of the helmet cl )se to the

forehead so tha,-t s ihting, equipment may be fully utilized.

Theu re in every walk of life a f ew cissnes

Dissenters or no, they are entitled to their opinions, an6

the ir op inion shouldI be considCered. Inaour interview we find

that of the number of people who were not in fcavor of a tank

helmet (only 5 percent), )40 percent of this.5 percent faivored

retentbA~ of the M-l7 steel helmet. These individual1s evi-

dently lacked the experience, had been midsinformed, prejudiced
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The other 60 percent of the dissenters favored a cloth

cap of some kind. It is agreed that the cloth cap is about the

most comfortable piece'of headgear yet discover .ed., and it lends

itself quite -readily to earphones and opt ical instruments; however,

most of the persons interv iewed felt thrA these advantages should

not be utilized to the complete scacrifice of protection of any

kind. Wie feel th-at we could no more send the tanker into bcattle

with his pitching velic lewithout adequcate herad protection than

we- c ould ask the f ia n, the cons tr uct ion worker, t he football

player, or the host of other groups who risk injury to their

heads in their everydiay work, to throw a-way their headgear for a

more comfortable cloth counterpar!-t.

The color of the helmet is of no g reat importance since

it can be readily changed, and the concensus was in favor of some

shade of olive-drab, color.

IMos9t interviewed personnel voted down the use of a chin

strap, mainly because they felt tha~nt some risk was involved in

snapping. the neck in case of a sevet'eblast. Some just didn't

like-having something under their chin, and felt that the he>-

met could be made tight enough to Cadhere to the head and pre-

vent its falling off ecasily without1% chin strfap. They were

possibly not aware of the saifety breaka-way devices that ca:-n
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The wool inie r is o f no grelat cons eq uenc e. If, in test-

ing, it i's found that one is desirabhe or necessary, it can be

realdily produced and issued.

The problem of c ormun icat ions equipment is quite serious,

since, due to motor, track and firing no ises, instructions, cannot

be tra-nsmitted in a tank by voice alone. Only by electrical

transm.ission are we able to communiccate in- tanks. One of the

gr eat problems is the imany iLtems necessary-to complete the re-

ceiving and transmitting circuits, and their phenominal suita-

bi-lity for becoming lost, strayed, or stolen, together with

their de-.liccate constructi~on which lends itself to early destruc-

tion underfoot or in themoving parts of the turret. Mobst per-

sons interviewed desire tha--t this equipmeh't be incorporated into

the* helmet in such Ca way that the com munications hook-up proce-

dure will be simplified, and the units will be kept together and

protected by the helmet itself. The typre of headsets or micro-

phones appecar to be inrwteria} so long _as they cca-In be incorpom -ted

into the helImet, -function properlyr, and are com.forta-lble.

The roblem of sizes makes itsbalf appar:ent in the inter-

views insofar as the personnel are equa-Ully divided between a

universal: size and several sizes. Proper fit is most important

and there is considerable difference in the space between a
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cause all. outside sound to be excluded, a-nd the helmetA to be

snug to the point of being uncomfortable. ',Il feel that a solu-

tion somewhere between these extremes iz desirable.

The ma7tte..r of whast type of issue should be m71ce of

this helme.)t if developed is not real.ly within the scope of

thi rserc; oweor i i aproblem that involves the

he lme t, and we will only mentton it here. If issued with the

tank, there is the.,natter -of getting the right size Cand of

plossible abuse a--s it is passed fromA one crewman t6 the next

in the event of transfer or discharge, Orgahiizational issue

sees godsystema, especially in thoatr6 sizes; but,

it is felt that if not strictly supe.rvisec the care of the item

may becoime lax. Ind i*vidual e quipment has all t he an dvantages

ment ioned except the indIviducal becomes the owner, and it may

f ind its way to units or places th --t ray prove undesitable from

the Army viewpoint. This system would, of course, necessitate

issue in Larger numbers than the previously discussed systems.

Perhaps an individua-l issue that would obligat hewarer to

turn -in the helm-et for a value as a-ssessed according to its

condition upon transer from an armored unit or dischanrge would

be the' ans-wer.
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A,

(us) ratin- Re s e -rch Studies, Armior Section, I Corps.
(U)1951, Par's 10, 22.

Re~rtArmy Field F orcos Observer Team Nr 5, 5
Janucary 1952 FECOM.ri 1951.
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CHAPTER 5

FOREIGN UNIFORMS AND HFhMETS
FOR TANK CREWMEN

It is not-,-,the purpose of this chapter to deal in gree-t

deta-il With the upforms of all foreign nations but ra1-ther to

establish the fact t hat f ore ignCa1rm.i e s hav e r ecogn iz ed tIhe

need for specialized tUniforms for tank crewmen, The investi-

gation disclosed tha t te distinctive uniforms appea- 'red tto

result largely fr:m functiona-l requirements; however, the

distinctiveness of the dress uniform was undoubtedly derived

frcm an effort to foster pride in the armor bran1-ch., No con-"

certed effort was -mile to investiglate the dress unif orm:

suff ice it to refer in passing to the black dress uniform with

pink trim of the Germ-an Panzer Force and to the recently deve-

loped gold and green dress uniformas worn by Russian Cair and

tank officers* Sources of informatiCMon C :ill foreign un i-

f orms and relate d equ ipmen't were sca-rce, A few inte llIgence

reports w..ere revealing but most information wvas der-ived by

studying photographs and interrogating foreign student offi-

cers at The Arrrored" School,

ForeignUn iform iDe-sk

The ba--sis for a good many of thEexisingfrintk

unifrms urrntlyin se i theBriish ankSt.Sefoe illus-n

t r qv -eions Z4 through 26eTis is+akn-, -pece-sit,4utlizin
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both snaps -Aridzipp'e rs f or fa st en ing. Twjo z ipp er s), eac h

beginni'ng -at the bottom o)f the -trouser legs, are, installed

up the full lbhgth of the front to the collcar. As an CaddI-

tional, novel and pra-_ctical-I use, this suit may be. made into

a sleeping ba ,g,,by clos ing the zipper fa-stener of the right

leg to thait of the left leg, The suit has ca built-lfian GD wool

lining and Ca deitachable hood. Pocket sgice on this uniform

is amp le Cand the pockets are fastened by me~ans of snaps. -A

pocket with slots fpr pencils is provided over the left

breast, Note, also, t he belt installed inside the suit to

all-ow adjustment of the waist. The uniform is light tan in

color, s imilar in this respect to the United States Armored

Force Combtat Suit.' Recently, some objection has been raised

on the nee--d and expense 'of this ga-rment and, a- s a result,

"Th ~Trkng -~ry n tndadiation wvith the USA and Ca-nnada

oneotht'g. and Qeneral Stores." undertook an investigation

It wo)uldj be iLnteresting st this time to present som-e excerpts

froma recent meeting of this commn.ittee, since the- idea:s there-

inac ey inficant to this subject These remarks show

a realiza_-tion on the pcart -of the Britis-h th:a-t there is a1

need for further researXch and development in this field; an d

they contalin, the mijlitcaxy characeristics felt desirable by
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-.~.Action by the ministry of supply on this pro-
ject had:. been suspended until the reports o,-n the troop
trick .-l with the new range of comb._a clothing had been

a sudid, s"t was hoped: that these reports woUld s how
that the combat suit wotdd be suita-ble for tank crews in
pla-.ce of the oversuit and ba-_ttledress, thus making redurw"
te.nt -an expensive garmeit 'which has' only Ca li'mited. spe"*
cialist use,

b. Reports of' t~e troop trials with the combat
suit inidiccaed thar;-t thi s garment wa-,s not acceptable as
a repltacement for the tank suit, aInd-1 tha-t a requirement
for. an improved ta-:nk suit Persisted in all1 RAG units..

This is inserted to'point out that f ie ld test Ing is the ba-s is

on wvhich this comitt ee is making their recommendtions.

During the 63rd meeting, br-sed oh the finding tha~t there wa~s

a requirement fw r man mproved tank suit, this c- mmittee -fo-r-

mul.aed a-1airective fo-,r further, development which steted the.

military charrcte.r istics t,- be so-.ught:o

Titl: Tnk Suit 1

Purpose:
a. To,: impro,-ve the present patte-rn taink suit.
b.' To produce a ILta-nk su it embodCying all the aId-

Svantn--7ges of the present ga- -rm",ent wiT1thout the disadvcantages.
Mlilitary Chara~cteristics:
I. FnctihlWrE urmen-ts,

a. The wrist fitting should be broadenedore
designee' prejvent chalfing.

be.4A stro-,ngenr and more dura-,ble material sho,:ulo-
be used, p-roI viding it neither increanses the stiffness
ctnd wveight of the garment; nor detracts fro--m any o the
other required properties.

c. The ma-terial mu'st be pre-shrunk.
d. The slide fa-:-stener must be stronger.-
e. The garment must be fitted wvitha mea-ns of

clo)sing the bottoms of the legs -at the ankles,
fAlrgrta'hol be fitted t-, the slide

f as tener to f Fc ilitaste openingan closing,
g. fMalleable1 '1wire. shoa-L, b 1 e inserted in the front0 -1
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2...-Proofing,,
a,,-Ga-rment should have windadrirestn

q ual,1it ies; equal to' the ma--ter ial_ of the comabaot su it. In
any ccase,* 6xtra- prot'ectIon against wa,-ter is require--d
across th6 .shoululers, at the seat, aathelpwer
a puddle t ends tot form.

b. ust be rot-proof an6r mildew-proof.
c. froofing mst not Cet eriorate afer claning.

3. EffPcts on human bodcy;
Mutcontain nio element w hi1ch would cause derma-

titis or st ious complications t o 1wo:undUs. Ma--t erirls
conr~in'g in con: tact with the bod)(-y must not cause any physP,-
cal irrita-7tion.'

4, Other desired milita-:ry characteristizs.
a~The weight End st if fmess of the ma-7t(.r ial

should be reducedA to increase-mobility.
b. if possible the maeria-,l should be more oil-

resistant and also firew-resistan-t than the. existing gar-
ment,

Thes e reco-mmen~rda--tio)ns are presented herein since it*

is f elt thh t they contain mn sound Jies, but chie01f ly be-

ca-;use' they show that others feel the need" for a-ction in this

field desp ite the fact tha t additional exp end iture would be

involved. Offi~cers of counitries using this British Ta-nk

Suit, namniely England, the Netherla-nds, and Belgium, were asked.

for thei .r re coammendat ion)s in the develo-pment of a new un iform.

for tanker's use., Theyv Thlt that the unifo-rm shoal]l be a

one-piece, coverall type-, an,' shouldl be of a wraterproof

material. The bulkiness of the existing unifoDrm could be

reduced in their piin but th*is sho.uld no-t be done at the

expense of ldiamth, Reso-archshasg furthe--r in tir f lieY

time .b1eelih, -raL-e,%and wam, TheirideasLwee4simila
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*bulk, Cand also as to elimination of flcaps andLo)ps which

would snag on protuborances within at ank i e atnns

theyfelt woud bebest to use on this unifo,,rm in orert

prevent this snagging, and also- for'ease in putting on and

taking off the uniform.-

The winter 'unifo-rm of the Russian Armored Force i.s

not so distinctive as the British Tatnk Suit ans fa--r as can be

acertained from intelligence reports. One Russian transl-

tion, dated 19 September 19473 sta-:tes:..

For winter wea--r the Armored Force is issued a short
fu Ica"pited black, n pair of trousers quilted

wiith co-tt ,)n ha-s proved to) be very satisfa- ctorp. Leather
c-ostumes for tank crews are invaluable -in autum Cand
spring, but a--re useless in winter and in the hot tim
of the yea--r.

The leather unifrorm, prba, bly cdue in most part to its dura-

bility, is not onlypoua with Russia-n tankers (illustration

27) but also as a IjaIcket with the Italian a_,nd French tai

crewmen (illustrcation 28,,). When trea-ted properly, lea-ther

also.-)ca-n be ma-de to resist oils mt greass n ditont

its other widely known properties,

In regard to the summLer and' fatigue unifo- worn by

Russian tank crewmen (illuastrations 296 through 3Z, the follow-.

ing descripti,-on is quoted: 4

Armored troops have been observed wvea~ring both blanc k
rad-oIvedrb-whipn c)ord cverll. -The blac~k coverall,
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buttoned. riwn flcap, 'a 1.Vrge pocket- on the right thigh
which- has asmnall buttoned flalp which co-vers on1y nabout
one-ha -lf of the width o)f the po-cket, hasajutbi trp
'with two utn ec nte sleeve cuffs. ond ankle por-

tion of the trousers, reinforced elbows f.and knees, and 1a
dr4.op scat which is closed by means ofa cloth belt and
buckle, both of which are; an integral part of the cover-
-ll. The. olive-drab coverall has twov breast pockets w-ith
buttonecO-down flaps, rein forced knetes , and has adjustable
straps-and',,buttons Uat;the. cuffs, djustabestas'ih
a metal buckle at the bottom of the legs, a clo-4th belt
with Ca iwire buckle, buttoned side pockets -- one on either
se- and' snll'turnect-dowvncolr It is clo)sed b

means of seven concea-led buttons Xn front. The olive--
Crab coveral l has tabs for attaching the shouldter boardls
(officers).

The black',co, _ver-_ll jpresents eoiy-ohg outstand1 11ing 1fea--tuna w-ith

which to be concerned the drop seat. This feaure i

exa"ctly atlike that proposed' by the Robinett Board" in 1945.

(See chaptera)

Little or no inform.f:atio)n was availabe i rgad t

the uniforms worn by the arm~oredt forces of other nrations,

Indic ations point to the faQt that the armor branches of

other armie ae dependent upon the major power which supplies

their armament for the type of unifo..rm to be worn by armored

Personnel United States, Great Britain, France, or USSR.

Foreignt Helmet Des ign

As in the case of the un-iform, the design of the

tank helmnet in use by foreigiCaries isalodcte to a.
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personnel when not actually within their amrcveh ic"les.

The so3urce of infA'-orn.-:.ttbn in this mAtter vwas largely thrn-ug~h

interrog,-.aion of fo-.re ign off icers and interpreta-tion of photo-

graphso The ixfomation rece--,i'ved was neither off ic ial, com-_

plete nor co,,mpj-rehensive,It d id, however, give some idea of

wha1t is being used by at' least some a-rmor-red forces, what the

present trend of procurement is pointed toward) and what the

Off icer. personall1y c ons idcers @adequate f or a rm or needs. Qovr-,

ments from mnany o--f the o,-.ff icers were of very little value

since m~rany. had used only America--n tanks and the football type

helmet thot was evicently ynrt of the -on-ve h icle6-ma'4te riel,.

Su:?:e illustration 33 for view, of French ta-:nk crew xvvering

United States cra-sh helmzet, Many countries hcad6 lit tle or

no-armored history prior to Jol ar I; thiSIwes particularly

true of the South America-n countries. The cemern(,nts of the..se

officers ha,,ve been summarized. below by country with conly

empha)sis being placed on cokuntr ies that produce the ir own

ta-nks,

England. The inlfantry steel helmet was usedI by armored

vehicle crewmen., but t was uncomfortable in the tanMk, fell

off ea-sily, and- interfered. with the use of the optical instru-

m.ents. Men ins ide the ta-nk s oon. discr'arded t hemn, but t hey



Z. ldMON144 1



headgear most universcally :used was then Beret, which was

c o mfor ta ble(3", well1 ad'a pt ed t o t he va-rioDus.utins1of 3tanrnk

crewmnan, and ,w,,,s a mark of distincti2"on f or the rarmored soldier.

The maj*or d-eficiency in this hea,-dpi-e)ce Vwa-s its compnlete lcacke.

of crcash -and01 ballistic protection- features'. The officer

interviewed statedO. tha--t he felt a helmet designed for the

needs of the tank crewman was definitely a necessity. He

wras in favor of a- football type of metcal or plar-:stic helmet

that w :ild offer crash and ballistic protection without a

great deal of weight. It should be ecomforta--ble, not interfere

with the use of optical instruments Or aiming devices, amo not

fall off the individual's head ea--sily,

France. Before 'World War II a steel helmet espe-

cially pa-dded and adapted for tank crewmqen was used exten-

sively and is currently in limited use (see illustra-tion 2$).

During World War II the French Army, was equipped with American

ta-nks cand, used the f ootball- type helmet issued with the tanks4

A new helimet' is being produce? I at this timie. It is reportedly

an almnu helwihaSponge rubber liner. thut will offer

the same ball istic prote ctio.,-.n Cas the11 steel helmet that

is used by United Stcates f-orces. This Piece of equipment is

e xpec tee to be light, comforta-1bleCand adaC!pt ed t rece ive

co1-mmu ncatin o n iquipmenon+.tz (see iust rat+ o-n 34f -r :rt i"st ts
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a ~impracticable for.ta-)nkers since it is heavucofrale,

and it- shifts o-.r falls off whenever the b-Koy position is

r ap Id6ly changed. It has proven completely unsatisfact-ory for

use with headsets.. The off icer interrogated feels t hat the

tak)sa Cpc Iawepnit s peciza prob lems, and that a

special helmet-to assist the operating Personnel to more effi-

ciently perform thei3r missio,-n is certainly wvorth the timre,

mo ne y, nd e ff ort tha(_,t may be s pent in its development.

Cana da, Be fore ITridle,>r II tthe Ca na"di a nar mre d

units use d a rugby or f ootbai1-type'crash helmet,. During

Wo rl1d 1;!a r I I t he yrle v eI p ed a-1s t Eel. helm re t w it har ubbe r

shok ine..Thi ws no-t generally accepted by the tanrk

crewmen because it was heaIv end smwhtuncom)qforta*b le.

After thewa itwa cie th. 3t f.,r tank crewmen the beret

wa-s suf fici'ent hea covering a-nd it was, issued to, beworn not

only while oper-ting tanks but fPor general dlutyworawel

This officer felt th v-t the beret" a sufficient headgea-r frt

the tank crewman, except when it waivs necessary to dcisinotintt

alnd then a steel helmnet hchculd be sto-red,- in the turret

or hung outside the talnk cold' be wo)rn.

Belgium. IThis c:_Atntry issueda mod6 ified c inf-antry

steel helmet to its tank crewmen, The visor Of the steel

helmet1 was-.reMoivedan- a e a vvy lerth r 'TAI nwas subst)+.ituted
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WUorld WaII, no further d P eEloprnsnt wasmae This helmet

Ala was (1s*r1 bcus t WDV -shE1eavy, uric.-;rfrtoblc, WrSno

a da ptaC.bl1e toc ormu nic atio n e q uipme nt, anad did no t s tay f imly

on the weo"rrIs head. Thd beret service cap with' earphones

is a,-t present the only. headgear used by Belgidn an cewen

It wks~ felt thcat, although the beret was quite co)mfortable,

it o)f f Er ed a Cbsolutely no protection o,)f any kind- . It s ho ul1d

be r e pLacedw i th a confoxjta-ble, light--weight, well-ventilaited

tank helmet which features a built-,in microphone a-Vnd he-aset,-

Suc a elmt, lthugh otprsently available, must be

deeOped at all costs,

Other countries. Represenitatives from Greece, Spain,

Denmark, Pakistan, and Ircan stated th a they had very little

armore equipment, and lo-cked background in the field of

tank helmets. Eac-h was fam-iliar only with the heladgear that

was issued with the tr-nk which naxrrowed the selectio~ns dw

to the beret for those countriLes tha-1t obtained the ir armored

equipment from Great Britain rand the football helmet f-or tho,--se

who received their equir Pment from the Unite-d Sta,--tes with a

beret for J-ismountee (uties. See illustrtins 2 and .36

for Italian, Greek, candi Turkish tro~op-s welaring the beret.'

The one except-ion to this wans .S3pain, aP- country th-a had

-N kONCasionto ueo -me Gr mann- -n arored equipmnt. The jhelMePt
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All of these officers expressed a, des-ire for a one-piece tank

helmiet with built-in comm-unication equipment to provide a

unit that could be ecasily put on, plugged in, end permit the

crewmen to be instantly recady for the bus iness a-t hand.

USSR. The unique'Russian-type helme:)t is becomig- quite

comnr.n among the Satellite countries -and -others tha@t use

Russian Carmored eiquipment. An intelligence report of l943~

states:

,..The tanker's hle is notrid at all. Three
he.;vy padded cloth strips run front a-1nd ba-nck over the
top of the head:,) A- laIrge padde~d buffer runs the length
at' the, forehead, There is a flap which n ay e ither be
pulled down the neck or snarped up out o)f the way.
Cloth or leath'er

Fortheclth elmtsee ilutation 37 while the leather

helmet appeat's in illustration 4., The padldedi cloth rolls

are obviously provied fo-r the pu rrpo)se of shock protection.

The helmet does not offer ballistic protectionM nor protection

agis -hrp objects that mray strike the head between the

rolls,, The enrphones appear to be in po cketso h a

fl3aps which fCaceilitctes ins tall-ation.o Th e c hi-n s trap re-

portedly includes ttm throat micro)phone.

There would be no purpose a studying the various

foreign helmets presented herewith without deriving some
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1.Aberet is a practiclditictvehedgear and

is internatinnrally recognized symbo.l .of alrmred pe rsonnel.

2.0 A t an k hel1met 'is needed.

3., It sh uk(I be light in weight an(-, comfortable.

4. It s ho uId of f er b-oth bal i s tican d c rn1s h pro t ecti1on,

5. It should inco:rporate the. helmet an the comnuni-

crat ion equipment into o-Dne un it,

6.0 It sho-ul fit snugl:y, be oif the foo,-tbaU type, (and-

sho uld no t in te r feore w it h t hd .u se of, fpticlins tr ume nts.

NM SFC*Z CHAPTE R 5

TVDS ntll'L7eceReportNrR4v-2-49, subject: -"Parade
in MosowN dted I May 1949.- ofenil

2-
WE rk&jarty bn Stand o-rd izat in with USA and Cana-

(Clohin andGenral Sto~res7 November 1950, AFF B~dN2
f ile F 421*.1.

3"Extracts Reg.,arding Tank Uniform-k USSR," inclosure
1 to letter, DepCartment of the Army, subject: "1Answer to Re-
quest for Inf-ormation,'1 fi-le AICBD-E, 15 Februory 1952.
Secret.

%Drr-_1ft o foMCon tr ib utbaon t o A rmned Forces Hand'book -

East Germeany,- IS 140.
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CH AP TER 6

APPLICATION OF MO0TION STU-1DY. 4N JOB kNkLY$IS
TO UNIFORvIDF4SIGN

Having traced. the development of the uniform to its

present form in currert- issue and having established, to a cer-

tain degree, the fact that this current uniform is unsat is fact ory,

we fe elit, logical he re to initiate a mirotion study of crewmen

in Performance of their duties and give due consideration to the

influence of vehicle desi"gn. The matwmachine team is an imp ortan-t

phase of" the humlan engineering field and the p-la---ce of clothing

design in. this field becomes obvious wv~ith a cons iderat ion of the

princ iple s involved,. Amironig these amre

1. Seating a ,nd posture -:-re related to effi"ciency of work.

2, The ma chine and ass oci ated clothin' d qIpn

should be designed With the iran in mind.

3. Movement of the -un *in order to Qco his jo should be

reduced toa minimum, to prevent fat igue.- Movemlent sh-iould be

necessary, rntural, -and unrestricted.

4. In general, the more difficult the nkochanica2. work,

the mnore inliport. ,nt bocmre the ,deta]ils of the associa,-)ted clothing

and equipment in facil UItin the -work to be done.

It is known that the hum.n-organism 'uses far less energy

in mcaia work than, it :-enerztes for that work. One study



of 22.6*percent, far less than some achine. in-ce wvork is

done in generating heat, the implications of this to clothing

are obvious. Inefficielent cloth-ing, whether it be because of snagso

ging, bulkine;ss, "weia.ght, generating t oo much he-at, or too little,

or affording too little,,protection, re dice s even iiore the man-

machine e Jfficie ncy. In short, the type of clothing needed for

a given ta-sk should b e a function of tha3-t task. The determina-

tio.n of wheti-,r or not thie tanker deserves specialized clothing

and he:.adgear can be Justified on the b asis that he must perform

numerous tas5ks radically dissila_)r to -any tadcsperformned in

the infantry, artillery, or any other branch of the service-.

Mo-tion Study and Job An~iysis
as it tes the Uniform

?robably the best way to study these tasks is by a motion

analysis of the individual mebrs o f- a veh icle crew at crew

dr ill. bin-ce crew drill is designed to standardize the actions

of re mmbrsin mounting, operating, and dismnountfn from

their vehi-cle by the most direct and efficient ftLans., it covers

a.1 motions necessary for the, perforiiance -of duties within the

comibat vehicle. Since also in a drill the mot ions are repeated

over and over, it gives the crewman or observer a better chance

to dete;ct features in clothing a-nd ve.)hicle design that interfere

w1ith the arrooth and 6eff iie ntrper fonrmanceopr)f duis.
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were common to all mnembers of the crew', we elected to consider

the gunner who probably goes throuhte raes aietyo

motions', Where motions of the other four members of the crew

are different from those of the gunner, commirents will be made

t o t hat effect., The M4 t ankC was used- for this stud y, but ob-o

servation will applyerly to any of our standard tanks with,

of course, certain allowances, f1or ininor variation In design.

To Mount -Medium Tank Crew-

Gunner'Is 1Moveme nt s

1. Mi'ount fender

2. Enter turret.

3.Taking post.

4.d.Cdrmect br eak-
a-way plugs.

C o :iments

I.In this posit ion the arms are
stretched upward and extended,
tendinrg to cause clothing to
pull up at the- waist and boot
tops*. In some cases, the shirt,-
tail cam out (two-piece) and
trouser "legs came out of boots
Only extrem-ie flexibility of cloth-
ing,.; at armA pits and knees preven-
ted this -from happenings

2. Hefte the body wlias -fully ex ,tended
in lowering itself into the tur-
ret. Again the shirttail tended
to come out as did the trouser
legs. The 'belt almost idnvariably
hunig on the turret rLing; The
sk irt of the fiel1d ja cket --;,hen
worn also tended t'o catch on the
turret ring.

3. 4s in 2, the belt wyjas cumbersome
and the skirt of thu, fiu-ld jacket
tended to hang on the gunner's
back rest,

4. Twisting to get plug-sleeves
snaggcd and belt hung on back
rest.
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To Close 'and Opn Hat ches'
Crew Feing M ifou nt ed

To Cl.ose Batches

Gu nne r'IS M ove me-nt s

5.Re lease .tur ret tra-.
versing l ",ock and insure
that thim turret on the
cannon does not block
hat ches',

5. Gunner (sitting) stretches
upward with one or both hands~w-
clothing stretche d at armpits.
Clothing without proper loose--
ness at armpits pulled shirt-
tail from trousers if two-
Piece suit,

Aien Ht che s

Gunner' s Moveimnts C cuune nt s

6.Same as 5

To Di snount

5,Same as 5.

MVIe dium Tank Crew

Gunne;r's IMovoeent s

7. Disconnect breakaway
p lug S,

8. &ae rge from turret.

9, Move to r-ight fender.

10. Take dismounted post,

74, None.

s He re the gunner backs up over
his back rsst, reaches up,
grasps the s9ides of the hatch
and pulls -himself up through
tne hatch. While lifting
himself through the.- hatch 'with
hands -and armns, the body from
shoulders down hangs loosely*
Freeda= of movement Of arms and
shoulders required. Armpits
must Ibe- flexible, Two-piece
clothing te-nds to separate
at the wi-1ist and the trousers
come out of -boot tops where
there is insuffi cient slack
in legs of trousers. Belt and
shoulder loops smgged on
pro ject ions,

9. None,

10Ot None,

7P
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To Dismnount Throu -hEsc eHatch

Guzaner' 18;bcvement~s

1.Disconne ct brecakawiay
plugs..

12., Traverse turret to give'
-access to forward corn-
partf":ent.

13. M-ove to'left side of
turret,

14. Enter bow gunner's nn-
partinrent a- ,nd dismount.,

15. rawlout and takco dis-
mount ed post.,

C cmaeo nt a

11. None.

12. Cuff s which did not fit
snugly at wrists would get
caught while turning the
handw heel.

13. In this o~ration it is nec-
essa-3ry to crawl underneath the
gun and recoil gYuard cr go
around the end of it. Either
wayv there is barely enough
roomi to squeeze through.
Loose loops, exposed buttons,
flaring pockets, belt buckles,
pistol holatur or canteen
present 'real diff iculty due
to hang7ing on projections
or gouging the crewman.

14. Space between fi 1tng comn-
partme nt !-nd bow gunner'Is
cormg.,,rtrnent very restricted.
Chances for hanging clothing
or equipuxent very good. Rer-
qluires crwn, twisting,
and pulling. Once in the
BCs compartment must leave
through the escape hatch.
Jacket skirts and web belts
hang easily hero,,

15 .None .

We do not bolieve it necessary to cover in detail the

pGerfornance of the driver, BOG, ta,-nk commav.-nder , and, -Loader.,

The-, fir stthee e re not requ Ire d -t-o make any types o-f mot ion

pecu-liallr to the; gunner. The latter ~er, the loxdcr, imight

bea mentioned Lure. Due to the i-anm- r in which ta )nk ammuunitia"on

is stowed, the loader mst work stobped over orL on hic jknees.,
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Actually, he miust use' bot,-h Positions alternatel1y. This re -

quires that he be given the maxiaium freedom of movement of

shoulders, arms, and torso. There must be no binding at

armpi~ts or wcaist, for this position is a cramped one under

best conditions. It was very difficult in the case of two-

piec suts to keep the shirttail i and a belthned

twisting motions 4, The knees, although pads were worn, tended

to wear faster than other parts of the uniform, and Therefore

suggested reinforcement of -the uniform at that point.

Loose cuffs, loops, and straips not only imnpeded the

loader in the perf ormance of. his dut ies, but were an a-.ctual

hazard. Thnere was calways the possibility of getting a loose

cuff caught in the breechblock, ora part of his c lo thing

caught on the recoiling guin lwhich might result -in seri*ous or

even permanent disability.

It would be very hard, -indeed, to say how many times

the crew members go thrxough all the motions outlined a-:bove

ove an prscrbed length of tie because it would depend

on the crew's nisoion during that period.

It is realized, of course, that we have f-ollowed the

tank crewman through only a limited portion of' his duties with

respect to the vehicl]e itself. Hrowe-.ver, thosec duties covered

are typial of-nomal-opertion an.do1servto0indiate1som
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Crewmnen are also rq'sponsible for the cleanliness and

first echelon maintenance bf their vehicle and its weapons

and equipment. There I i mintenance of' the radios, engines,

tracks (to include changingl thereof), and guns; to mention a

few.' These duties require',s kills ranging from that of the

highest typo muscular and b)ody coordinat-ion to a veryr strenuous

type of manual labot'. It is therefore, a necessity (not a

luxury) that these soldierp be provided with clothing that

willallowrn them freedom from unnecessary incumberances and

provi-de the maximnum degree of safety.-

As a matter of Information and interest, let us con-

sider for the moment some observat ions made dur Ing the recent-

maneuver "Snowfall' at Camp Dram, New York. The following

conclusions were derived by Dr Wal ker of the Army Medical1

Research Laboratory, Fort Knox,) Kentucky, through -personal

observations and interviews with mlembers of units part ic i-

pat ing:

1. They found it very difficult to get in and out of

tcanks with the new clothing due to its great bulk.

2, The outer layers of clothing were not needed

inside the tcank bec~luse of the heaters in the vehicles,? but

the r en n % , s .+no to tre 1+ ) Ouer garYments inthtak
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4.The present practice of stufigtosr nbo

tops caused painful rubbing pf the legs and poor circulation

in the feet.' Jodphur type trobusers were suggested.

The foregoing discus~ion atd study has brought out

the following points:

1.Uniform must al 6w maximum use of arms without

b;incj in

2. Uniform stould -not bind: t the waist.

3. Articles worn around the lh~eist are hindrances to

entering and lea--ving the vehicle.

4. There must be sufficient slack in the trousu--,r

legs to prevent trouser bottoms from pulling out of boot tops

wvhen knees -are bent.,

5. Cuffs should Lit snuggly,

6. The uniform should be reinflorced at points where

weor a evot- et elbows., and knees.

7. B&ckl1es, uncovered buttons-, loose loops and straps

should be e~liminated.

8. Uniform should not be bulky.

9. Coa-ts or jackets should not have skirts on them.

10. Tuck ing trousers in boots is ca poor praictice.

74



IMedical Research Board during 1943-44, Discussion of the

mo re applicable informatiop's inluded below:

1, Armor ed MQ dicaa Research Board Report, Project

Nrs 1--1, 1-4, 1-5, 1-6, lS,' Ja nu ar y 1943, "Adequacy of Armored

Force Winter Clothing."l The uniform was tested between +100Fp

and 3Q0F. t ws d terrined ttthe uniform wTiould keep

resting. men warmr for one h:our Cat an' average temiperature ,- of

0
45 F. Ve n tiltio n wals inadequate, -especirally on the lower

p art of t he body. The knees were poorly protected because

the clothing w^as too tight', in f-,it. The greatest limiting

factor was protectilon of hands Cand feet,.

2. Project Mr 14 1,4"Methods of ProetinAains

Flas-h Burns," 13 Noveirber 1943. it vwa s found here that the

majority of burns suffered by tan:k crews (90 percent) are

from burning propellants set fire by hot fragmients of shell

or carmor wvhich tear shell ca1,1ses. The pe.-rio& of escape is

brief -- from 3 to 5 seconds. It was found thcat for this

period (3 to 5 seconds) the clothing wvorn was in most cases

adequate exc ept for exposed parts -- hands, face,an neck.

A cream wa-s reqommended for use on exposed pa-rts. the d iffi1-1

culty after the in-iti--l .1flash was tbat sometimes the clothing

wras xgnited v 4 "And ontnue- tobur+afrherew dV-,-+, .+pn %V 'TlF Ismnted11n
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the fabric. I was -found, howeve'r, 'tha--t these treated fabrics

W ould either -fail to stand -up under laundering or re stric t

normal vent ilation --required by. the bcdye

3.]Pr oje ct r 2 7 "Test of! Compountds, Fire Resisting,

for Field Treatmerx,.of Clothin g (OQi'Vrx"253),tI1 13 M1arch 1944.

Two com pounds were t es t ed in this case,. "Flame-Out" (Theasdale)

and "Fire Re tardentC."-i','YP (Dupont) The first compound stopped

burning a_--fter-, a small hole was burned 'into the herringbone

tw ill. The Dupont compound Wrs recommended, howdver, since

it stopped burning a-s soon as the source of hea~t wa: removed

from the material-.1,in other words, once the crew had dismounted

from the burning tank or vehicle the. fire went out. This com-

po)und furnished potection against, the flash unada h

sarr time prevented burning after evascuation from-r the vehicle.,

It was capable of withstanding rc-ated laundering cand made

no particula-r difference in other c haracteris tics of the uni-

form, Itwa recornnended for use in im-pregnc-ting, all clothing

worn by tank crews and personnel handling grasoli1ane or other

inf lamma-:ble-a.

Motion Stutry and Job Analysis

is &it Aff ctbthe Hlme

Although no studies of helmets by the Medical Re-
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Unlike the unifonrt, the helmet plasys its major role during

periods in which the vehicle is moving. During this period

the helmet should provide' the crewman with cra-.s h pro teq tion

to accommodate for sudden hilts, violent rolls of the ve hic le,

or any other shock loads wh ich may be transmitted from ti-e

vehicle to the crew maenfers;5_ During operation of the vehicle

over bumpy roads w ith hatches closed, the c rew mem.ber' Is head

is subjected to severe jolts on the hatch just above it,

There are any number of sharply edged and -pointed me-tal flix-

tures 'in the vicinity of each crewman's position that muld

ca-use serious head 'wounds in the event they wmere struck by

the unprotected head. Further investigatbon reveasttth

position of these metal fixtures does not limit the part of

the head subject to being struck, Hence, maximum coverage of

the heab is a requirement.

In mounting of, dismounting from, and m'oving in the

vehicle, the sane metal fixtqres present a s'Imi azard

Mtoreover, during these motions, there is a1 normal1 tendency

for the helmet to slip off of the hecad. This dictates the

requirement for a means of securi4 the helmet on the wearer,

either by chin strap or snug fit,.

Whi-le operating within the vehicle, the crew must
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must use optical sight ing equipmeno .These duties require

that the helmet be cut away high enough en the forehead to

allow use of these' instrumients. Unless the individual- can

get his head close to the eyepiece- of- the instrument he is

using and in the sanE relative position each time,'there will

be a resultant inability to line up the ta-rget and to adjust.

his- Lire accura-Vtely due to t-he pcarallax created. The helmret

must Calso be reladily adapted, to the brow pad provided above

the optical sights; however,. some consi3deration to minor

altercations of the brow Pad to Caccommodate the helmet.

These observations point up the need for a fit close t o the~

forehead and, under optimum-t cornditions, against the forehea-.d.

Mrost of these requi-Jrements based on motion study to

this point are def initely essential chaater ist ics. Some

concern must be expressed here for the overall weight of this

helmet and features of gene-- ral com~fort sinc e it ha( s already

been determined. that these factors influence the human effi-

ciency. Those who have worn the steel helmnet, Nl, comY.plete,-

(3.3 pounds) know that its weight is in excess of optimum.,

whereas the liner alone (o05 pound) is less than the weight

which 'Can be utilized without. impairing miovenent of the head.

So we see thcat an optimum weight occurs between 0.5 and 3.3-

pons4 rapoiaey15to20pud.Tsso aiu
helmts y1AF Bord r 2indiatethedesrbiLit oxthe
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Lastly., but not least, we must consider this helmet

in the light of the radio equipment to be used with it. Ear-

phones must be worn with the. helmet;, this is an labsolute re*Of

quirment whether or not the earphones are -integral to the

helmet. Here aant he rmat t er of comfort and functional

requireme.3nt 'must be compromised! A pressure sufficient to

allow operation of the earphones must be exerted aInd yet

not so gre.,at ?as to cause undue discmtfort for the ea-rs,,.Th

the job analysis we nnst also consider the means whereby the

crewman, without removing the helmet fromi his head, is ab le

to listteln to the spoken voice and, hence, the mn whereby

the crewmnan may readily reriove one earphone from contact with

the ea-r. This may be -accomplished either by moving the earwxN

phone -alone or the ea.rphone and the a-ttached erpieeoOh

helmet. It is believed the latter method would be the more

feasible.

Due to the extent of duties required of the vehicle

crewman outside of his vehicle in all types of Situations a^.nd

of the vulnerability of the hea-.d, ball1istic protection must

be incorporated in the helmet. This protection may be secured

without sacrifice of a-,ny previously discussed charXacteristic.

This is possibLe now with the recent development of a* numnbrous '

ply4ylonmateIal. , This 4 mate r ,ws ested +'NAs t4 ccrsi
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ballistic limit of 1165 feet per secm-)d, or ne arly 10 percent

2
more effectiveb thacn the 1i. steel helmet.

NOTES FOR OHAPTTh 6

1W. 0. Fenn, 1MeChOnica1 Energy in Sprint Running
as Mleasured by Moving Pictures, Amer J. Physiol, 1929,
90, p583.
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CHAPTER7

SPECIFIC MTILITARY CHARACITRIS TICS AND RECOLvRZNDED UNIFORM

Mlaria .;eather Combat Suit and FatidueUniform

1. Mjilitarxy purpose: To provide, adequate protection

for the crewvs of combat vehicles thile -performing normal duties

under icamweather conditions.

2. General design features:

a.Shall be a one-piece coverall type garments

b.~ Shall1 be of a light-w,,eight, durable, porous

material providing adequate ventilation to the body.

c. The exterior shall be free from any loops,

flaps, pcatch-type pockets, or any other design features which

might catch or bind on projections within or upon an armored

vehic le.

d., Shall be designed to minimize cany other inter-w

feec t neing, lea.-ving, nd fight ing in combant vehicles.

e. Shall be tailored to provide a snug fit at ankles,

wr ists, -and waist.

f.Shall have, a shirt-type collar designed to be

worn eith'er open or closed.

g. Shall be provided with a he,,7vy-duty zipper-

type front closure from neck to crotch.
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I.' Slhall provide f ive pockets, two on the chest,

one on the ri'ght thigh, one on the left leg below the knee, atd

one on the righthip. UAl pockets shall be of a- slash type and

be prov ided w ith a z ippe-r- clos ur-e.

j.Shall include small pocket on upper left sleeve

f or ccarrying p enc ils.

k. Shall prov ide a flap-type drop seat.

lo Shall be A dark wreen c olor, similar t o M1943

f ie~lh jacket.

in. Shall1. be reinforred a-t elbows, knees, and -seat.

n. 3nall be~ provided in three s izes - small

meedium, and large.

3. Climatic conditions:_ Sha-l furnish adequcate pro-s

tection at temperatures above 600 F.

4. Proofing: Shall be shrink proof, water repellent,

and fireproof, and providel flash protection1 consistent with

other milita-;ry characterisntics.

5. Discuss ion. -It is fqlt thait a uniform designed to

f it the.-.se military characte-Oristics will provide the Carmor ed

vehicle crewman with <a garment superior to any now issued and.

one which will b'e at the same tirepractical and comfortable.

It is to be noted that in recommiending th'is uniform no speci-

f ication -has been mdel as to exactly -what material is to be

used'* th is omission has been intentional. Vie feel that the

study Sr textiles is beyond the scope of th-is report and that
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this phase of developLment should be handled by textile engineers.

Our purpose, is to present the qualities desired of the material

and to require that they be fulfilled cas nearly as possible in

the f in ished product.

As noted throughout this report a commonn recommendation

of all sources and agencies examined ha7"s been the removal of

a's many citerior loops and flaps from the uni form as possible.

It is f elt thcat this is an important consideration from the

standpoint of safety of the crewman as well as his ability to

ef fic iently perform, his duties and for these relasons have

included this recomm endation in our military characteristics

With re ference to the desire f or' a snug f it at ankles,

wrist, and wlais.t a little elaboration ill bring out more

clearly what we desire. By this is not meant a knit, elastic

cuff, but rather catped sleeve similurT to those on a con-

ventional type shirt. It is desirous to eliminate a wide,.

flapping cuff which tends to get in a man's way and to catch

rand shag on projections. Trouser legs should be similarly

tapered since we do not visualize wearing this uniform with-

out boo:ts.

Iplace of the present system of buttons as a method

of fastening the uniform, a zipper type closure running from
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feel that this sys8tem w -ill add to the nelaness of the garment and

Provite easier eqilar adjustmenit.

The question- of pockets has been the subject of wide

discussion not only on this g'arment but on all othiers considered

in our research., Patch-tpe pocke'ts with theira Cpny ing

flaps hLave been a particul:ar taIrget of those desiring to eliminate

c har ac tderis tic s which catch and sna-:g on the project ions of

armored vehiclas; At the Samtime, te amot uanmoU s

opinion has beuni that pocket sjxt-ce in itself is a def inite

requirement -for a comjbat uniform. For ttu-,se reasons it a's

felt thnat the recomm-nended. pattern will provide the required

pocket' spb'-c6& , nd ;:It the sa-me. time will aff ord no feature which

wilsa.The best solution is a slash-type pocke-At which

will have, in addition, the capabili ty of being closed a--nd' thus

Prevent. items frorm falling from the pocket. In accordance with

the majority opaiion on this subject the zipper provides the

best method of closure. The chest pockets and hip pocket are

in a conventional locat ion, but, some explanat ion is requircd

on the location of the Pockets on the legs of the uniform.

Grew members will spenda great deal of their time seated in

rcather cra-%mped quarters ,.nd for this reason we have locatted

one pocket bol-ow the knee so that it will- be readily Caccessible

when2 -In-hspsto.Sm ycnedta hsi etr



warrant it, The small pockets,'or actually slits, on the left

sleevie wifll be simila-r to those on t ,ie Air Force flyting ja-cket

and. will provide for convenience in carrying pencils.

The fe, ture of the drop seat is one whicph has been

proposed in t he pa7st and kone wh ich is pra-_ct ical as-nd will1 not

affect tho appearance of the uniform if a'dopted Cas wie propose.

S ince t hi~ un if orm will be the basic layer of clothing and noth-

ing except underwear will be worn under It, this fe(a ture b e S-

comnes mtore.,i'mportant. Without it tin iman must strip to his

underwear to relieve himnsel)f, which is an inconvenience as

well as, at times, a phys-ical hazard, particaarly in tropic

c limtes.

In he ecomenat-ions as to color of uniforms, a dr

color of some sprt is essenti.al. The present shade of the

field jacket, 31M1943, appea--rs to be very satisfactory and

meets. with the approval of mnost people interested in or ques-

tioned on thi's subject, and for that rea-son, all field uni-

f-or ms f o r farmorred vehic le crewm en sho ul. be s'tan-da-IrdJized in

this c olo r. This standardization also permitls this coverall

to be worn with the proposed cold-wveathc~r comrba-t ja,_cket with

a look of neactness, since they will be of mratching color.

The preceding pa-rzagraphs c. ontain in brie*Lf the major

facor cnsdeedIn I ng% 4 At eomood1anWete
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in appearance. In order tha:,t there be no mis understand ing on

the peaut 0of the reader as to what this unif orm will- look like,

s e eill u str a tion L8for "aart tS.,hepi T hs. .~e

unifoDraw incorporating all of these ilitary chara-cteristics,

Cold Wolea-ther Comba,,t Suit,

1.Milita :ry purpose:, To provide adequate protection

for th e combat vehic le crew mn whIle perf orming norma duties

under cold weather conditions,

2. General design features:

a.Shall be atwo-pec Utca-pa-.ble of being
converted into a one-p.tc aretbyteindIidal

b. Sh'all be of a heravyweight, durable ma-terial

capable of withstanding rips, tears, odthe effects-of grease

and oil,

c, Shall-", be of a da-rk green colo.-r simil-ar to that

of the present field jacket,

d. Shall contain a built-in liner which w ill prow"

vibe adequate protection for cold wveatiter.

et The exterior shall be free from any loops,

flaps, patch-typt pockets or any other design features, wvhich

might 'catch or bind on projectio~ns within or' upon an armored

vehic le.
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g. Shall1 be tailored to Provide a snug fit around

wrists, neck, 'boots, and waist.

h.Shall be provided with a heavy dluty zipper

see dtawing.:

is Shall be clapa-ble of being dry -cleaned without

impairing other military characteristics.

j.Shall provide five Pockets, twso on the chest,

one on the right thigh, one on the left lo-g below the knee,

andl one on the right hip, All pockets shall be o-f a slash,-

type a,-,nd be provided with a zipper closure.

k. Shall inclqde small pocket on upper lef-t sleeve

D:.r carrying pencils anMd cigarettes.

1. Shall be reinfl.orced aMt elbows, knees zanC- secat.

m. Shall permit carrying out of biological func-

tions of boc',y without removing the upper pcart of the suit.

n. Shall- be constructed i-Ln three sizes Otatsmall,

meqodium, and large,

3.P Climat ic -conditions: Shall f urnish adequa-lte pro-

teralction for wear in temperate climates (0 to '600 F).

4. Proof4ing:, Sha-)ll be shrink proof, wlater repellent,

fireproof, cand provide fla--sh protection consistent with other

military charactet'istics.

5.Dicsso: hresem o4ecosdeMlocnto
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emboclr most of the desirable festures of 'both suits.. In

rcgition of the fact that the twvo-picesiafodth

opportunity to sa-lvage half of it Cat a tim'-e instead of the

whole suit i and that there muld be timres when it would be

desirable to wear it one p-iece at a tim.,e, a two~piec feature

has been included -In this uniform., However, the desirability

of having a one-piece suit uncer many conditions as pointed out

in preceding chapters has been given consideration, too, and

this feature has been incorporated into our uniform. It is t o

be a ccompjlished as follows:.

Baszic ally the sutiit is to be two-piece, hav ing a j acket

and trousers.-

The jacket is to have tw )o deep slash-type pockets on

the chest, and one-patch-typ'e pocket for jpencils andO ciganrettes

on the left upper sleevt. The collar will be designed. to f it

snuggly or to be wo-rn open. Cuffs will fit clo-,sely fro)m the

wrist to about hlalf-wcay u p to the elbrm where they will be

permi-tted to blouse out Loosely to prevent restrictitn ofmove

ment or bindling ct tte elbowv Armpits must be lonose to allow

stretching LIPwaC-rd with the urnXs without bindA. The back will1

be pleated to allow stooping and twisting of the torso.,

Shoulder epaulets will- be wide and sewrn down l'halfw,1ay up fr.-mn

th point -of the- shoulder to ,,the button-
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arrangement around the waist will be for the purpose of attach-

ing the trousers to it and converting the uniiform intp a one-"

piece suit.- An elastic strip across the front wiill be for the

purpose of Callow.iing flexibility at the waist not afforded by

the zipper and giving a snug f it (see sketch),.

The. trousers are -to be provided with three -slash-type

pockts - pe on the right hip, one on the rightfothi,

and onie on the left, front shin. A small patch pocket will be

on the outer seam of the right leg for the first aid packet

and a rule-pocket at the corresponding position on the left

leg.

The bottomis of the trouser legs will1 fit closely from

the ankles to the boot tops where they will bexn permitted to

blouse f ully, elimincaing any restriction to movement- of the

knees-, The snug fit rn-iy be obtained by use of laces or elastic.

The reason for this is to p:reve--nt pressure and rubbing caused by

gathering trouser legs in boot tops and to enhance c irculation

in the toes, feet, ankles, and legs, It -is felt that this

would materially reduce -the hazards of trench foot and frostbite,

The trousers will extend upward to jou, in ith the jacket

above the po-int of the hips, as do the conventioru-l-type trousers.

They must -be czapable of being Joined to the jacket by a concealed
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without binding cat the wa ist, There Will be a zipper opening

from the waist to the crotch, The trousers must be ca-Lpa-ble of

removal without removing the ja-cket, and belt loops must be'

provided for weat"V ithout the jac ket.

We'visualize using some type of heavyweight m .terial

such as that used'in the f ield jacket or trousers thcat is a dark

green in cb,,or, durable, capable of withstan-ding hard wea-,:r and

the effects of oil and grease, It should contain a built-in

l-iner sirniTar to the bLanket lining used in the old type

tanker's suit to provi"de a-dequate protection for cold weather.

Both jacket a1nd trousers are to be lined in this manneri

The exter iot' as des igne d would afford minimum tp-ossi-

bility of interference in entering, leavi'ng, or fighting in

armored vehicles,, due to flaps, pockets, or loops which might

ccatch on projections while working 'with the vehicle.

For proposed uni~form co.mpl-)ete, se e illu strrltiohn 390,

.-Tank. telmet

1. M ltay urost o provide adenuate, protection

th e c rews of 'combw't vehicles while- prforming normal duties,.

2,. General1 design fea=tures:

E.0 Shall be- sufficiently corfrtnbhle-1 to permit

continuous wqea-r without ccausing adverse effect.



the wear

from helI

of a coff

c.. Sha-ll be sta^ble -when worn.

d.* Shall provide adequate cra-sh protection to

'er when riding in armored vehicles,.

le., Shall be designed so tha't noise result ing

snetcontct wth mtalic surfaces on the interio

ibaRIt vehicle is da-mped.

f.. Shall1 be reasonably durable under hard wear

Cand rough usage.

g.. Shall 1

h. Shhll

standard gas mask.,

i. Sha LL

crew duties wvithin or

j. Shall

k, Shall

other cha-5racterist ics

10. Shall

Me Shall

be adequatelyT venti-lated.

be capable of be ing worn with the

not interfere with the performance of

without the vehicle.

be easily adjusted to the head,

fit snugly -as possible, commensurate with

herein specified..

provide balIlistic protect ion.

be otf a color similar to thrtA of the M1943

field jacket.

n. Shcall be equipped witha qui-ck release chin

s trap.,

o,. Shall,1 be provided in two S izes with an overlap

of the mediuam s ize..

P. Shall be of one-piece con~tructi on Cand shaped

similar -te the modern-type football1 helmet,
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q -1hal be minimum weight, os istent w ith Rther

characteristics, and not in excess of 2 pounds complete.

r.Sallhavebuit,-in suspension which may be

easily adjusted,

s.Shall have clean and simple lines.

t6 Shall have a sncapin arrangement for earphones

with the earphones easily removrable for recair and replaceiment.

u. Shall' utilizea built in microphone system.

v, -Sallhave hinged earflaps that will offer the

same ballistic protection cas the rest of the helmret and be

capable of rece iving and securi~ng elarphones.

3.0 lmti odt ions: Shall urnish adequate pr

tection at tempera-tures from 0 to 100 0 F.

4. Proofing: Shall be wmater repellent, fungus proof.,

and f ireproof.

5. Discussion: It is env is ioned that a modern foot-

ball-type helmet be constructed thant will not. be uncomfortable

in hot weather. The matter of arct ic protection is Canother

sujetbut this item could be reinforced with a heavy pile

liner that would most likely make it a -ccePtable,. A wool,

knit liner cou'ld be issued for wea,: r under this helmet in cold

web th'ep, if it wa-1s deemed necessa-ry. This helmet must be conpm
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found in the Air Force je pilot's helmet. It is felt that

this suspens-ion system will. alow the helmet to be worn contin-

uous ly w it ho ut adverse effect. The recornnended helr:t should

offer the very min11imum 0of diffl-culty in placement on and re-
moval from the he ad. The reco eneCupnio1ytm n

especia 'lly the arrangement of the neck beant" plus the use of

a chini strap, should be condusive to complete stabilization,

This helmet,. if constructed of one of the new plastic

materia~ls and the recommended suspension system utilized,

should- afford maximum ecash protection. The problem of the

noise that may be produced by the helmaet striking metal is

greatly reduced by the d iscovery of new plastic ma,9terials

thcat allow the ellimination of steel as the outer surface.

Durbility is of maj-or concern and. it is felt that any material

thpt will turn smr 11 arms fire an d shell fragments is certainly

durabbe~ however, much attention must be@ m:.id to straps-Cand

hrarness and. their connections. Vent ilcation should present no

great problem si"nce some space will exist all a-r6und the hel-

met,, and especially the re-ar portion. If more'ventilation is

desired, holl-.s could be bored into the side of the helmet, but

this will -weaken the b~allistic protection. The holes shouild

be bored on a 45-degree angle with the lowv end of the hole to
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The use of thie gas mask requ-ires the removal of any

headgear in order to properly f it the mask to tit, face. This

helmet should present no problem whatsoever t-o thie vvrnrine f'

the gas mask since once the gas ma--sk was fitted to the head,

the helmet could be replaced wpeithout difficulty. The re-

commended helmnet, if properly constructed will be light, not

bulky, comfortable, and xell-secured to the head, It should

not interfere with the crewma._nls duties. The material re~-

commended is waterproof, and cdn ea-sily be. made fungus proof.

Unless lrge holes a-,re bore.3d into the helmeqt for ventiV'-tion,

it should off er a..dequate protection from rain. The rcconm

mended suspension -system -al. lows, an djustable- headband and.,

coupled with the two sizes of helmets desired, no- difficulty

should be experienced when adjusting the hea~dband to -the -indP-

vidual1. Proper engineering of' the helmet recomm.,ended. should

make the problem of Cassuring a snug fit hardly worth comment.

As m_,entioned before, wie Cnrc fortuna-te to be in possession of

plastics that give the protection of steel wjithout its accom-

panying weight.- The helmet recoaended, wil provide the same

protection as the Ml1 steel helmet and will1 be greatly reduced

in weight.

The color of the helmet is Ca debatable question, but
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single da~y. At sh-"de of colorslr to the 111943 field jcacket

was recommended because the hendgear would then correspond to

the field uniform. The color could be changed ecasily to con-

form wi-th snowv, snd, the color of the vehicle, or other unir-

forms or bcackgrounds.

There a:re mcany quick release devices that could be

used on the chin strap of this h elmet. No e,-mphe-sis is pl _-ced,

theicrefore, on this item so long as the device used functions

properly and will relea"se when the predetermiJned Pressure as

been Capplied.

Sizes of the helmet are very inportant. Wve recommend

two sizes to overlap in the vicinity, of size 7 so tha-_t men

possessing the avercge-hed size can wear either of these

helmrets -with the dif ference being tcaken up by adj*ustment of

the head band. The construction is to be one-piece; however,

the cu,-r flaps rare to be cut and hinged. The angle of cut

should be --bout 45 degrees to retain as much ballistic pro-t

tection as is possible. -It will resemble to a- grecat extent

the modern footbenll helmet.

With ca3reful engineering, thq weight of this item

should not become much greater than th-A of the shell of the

present lk-1 helmet. Every effort should be imDde to keep the

weight4 wlune2podsAnd still1 retc in4 4 the the- chrac
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in which the Suspension system is fastened to the helmet* The
helmret should'ap pecar similar to the Air Forcejepio'

helmet, and, if this is done, the resulA.tant headgear will hCav e

ex tremely clean a.nd simple lines.

The earphones and the lead wird' to the electrical

connection will1 be pla1ced in a soft leather or rubber pocket

which will be located on the ear flaps. These pockets will
be perforated A the proper plac n ilzpe rsa

clo-sed so that, regardless of the position of the helmet, the

earphones'will not fall1 out. The lead wire will be fastened

to the interior of the helmet with snap catches. This fecature

will favor quick change for repair or replracement of ear-"

phones-, and will eliminate the spring steel ban_-d that is usu-

ally employed with ea,9rphones which heas proven so uncomforta-ble.

Only 20 percent of the perso,-ns interviel.wed were in

fa-vor ofa throat microphone; however, 70 percent.-were in

favor off Ca built-in microphone. It is believed thca a throa-t

microphone incorporated into the chin strap would be the best

method to build the i*crophI-one into the heLrt-t. This feait ur e

wil allow some looseness of the ear flaps wYhe~n released so

the spoken voice can readily be hea, rd and understood, It

should Calso keep the throat .Microphone well plaUced against
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by catching on projections or as a result of being bumped or

dropped. The lip microphone was not recommqended since it

results in an unsanitan.ry condition in cold weaither and irrNi

tates not only the uppter lip but also the ecars which must

support it in position. The hand microphone was excluded so

the crewm_-an could bettdr utilize his hands.e The helmet should

have ear flaps that swing freely to Callow for the spoken word

to be cleazerly heard. Outside sound. must be allowed to enter

the helmet when desirt:ale. Most orders and coordina-Ition with.

support ing troops are carried on by means of spoken voice,

It is i"mpercaltive that the tcank crewman be able to hea-7r when

dismounted. Especically true is the case of incomi-ing enemty

artillery -,nd Piortcar fire, Pockets should hold the ear-

phones directly 'i line with the oars and only with the

prssreasidicnterd by the adustmtent' of the chi strcap

by the indiidual!1,

The dust mask ccan be worn w ith the helm-t, but a

possible additional fea-ture would be to provide snaps on the

hehLet so the mask could be cattcached there instead of to the

head by a harness "as is now used. Goggles cann be worn, and.

it is felt that the use of small- guid-es to prevent the goggle

ela-stic ba--nd from slippiang would be beneficial1. Fo-r detail

9$7



BIBLOGRAI4JYf

Clothin~g Develonents, in Grorf-t Britain, 1949, Report
Kr. Fa9-3S76-49, Librcary, Restrtic ted,

Test of Doron Tpe-,Crash HelmtArmy- Ground Force
Board Kr 2 RLoftfNr'12.

Fiberg -sUn"ifnm Assmbies, Report Kr 40, CLiatic

Re s ea rc h Lab:torettory, AFF BoaPFlNr 2,3 T 20-145o

Flamiepro)ofaing. Uniformb, Rep-ort Kr T 4-2329, AFF BoaC,,rd
Kr 3, Secret..

Fl1am1.rne Resistant Uniforms, Report Kr T 2".103 6, AFF
Boa-. rd Kr 3, Conf identia.'

Haa.eaReport KW'T 4-2 193 Arct ic, AFF Boa-.-rd Kr 3
Restricted.

He:adgear, Report Kr T 1-164, AFT' Board Kr 3, 1941;'

Helmets, Crash, Report Kr T,2-1180, AFF Boatrd Kir 2. .~..

He lmet Develo,.pm ent Project, Report Kr 2230, AGF Borard.
Kr 3,

Helmets for TnkNep r r151, F F B oar d, Kr2,

1949.

Hle et Liner s,__Ngyron, Report Kr T 18-39, AFF Board
Kr 2, Restricted.

Impregnrating theComnbat Suit, Report Kr T 1-526,
0FF BoaCr d Kr 3 C on fide nt ial.

IereiAe Unifo)rms, Rep -ortKr T 4-2191, 1949 Arctic,
.J'FF Boasrd Kr 3, Restrictd~d.

Jacket Cand Trcousers,_ Lig htwie ig ht, Repo, Drt Kr 2 092,

98



. i1It :.ry Chara, cteristics for & Helmet fo--r Con)mbx-t
Vehicle Report NR 1io1, AFF Bo,)C1Ird Kr 2, 1951.

Gne-.piece Ahibious-Suit, Report Kr T 3-4B1746,
AFF Board Kr 3. N

Out er Un if orms, Re port r T 4"2190, 1949 Arctic,
AFF Board Kr 3

S emiannuJ Repot 'ORb, Vol 111, Kr I, Johns Hopkins
University, June, 1950.'

Service Test o-f Arct'ic Cant C,,l&' Zone Individiual,
Clo t hgnd Equi3.pme nt, Repo'rt Kr 473-4, A1FF BoatrtKr 2, 1944.

Sov ie tUnifo'L-)msadl -14:mo-.n Re port Kr F-Rus-23,
AFF Boa-rd Kr 2,1948, Confidential,

Subtituti"On o f Helmet, Steel, M'-l for Tank Helmet,
Re po rt Kr 304, AFF Board Kr 2, 1943.

Suit.,.______ing Rep-ort Kr T. 1-674, AFF Boa-rd Kr 3, 1945.b

S u it, Working, Report Kr T N. 3 3 5, 'FF Boa-rd KNr 3, 1942.

Ta-7cticalj. and Technica- lThends, Report Kr 55, tIFF Board
Kr 2, 1945.

Tankers UniformsR, File Kr 118.97, Documents
S e c tion.

Tank Suit,- Report Kr F 421.1 by British QU,.)AYF Board
Kr 2.

Tha'--t of Cover lls, Re --ort Kr 598, tIFF Board K, r 2, l944q

Test of TmnkiHelmetsT101,TI2, 13, n~6 er
Nr 626, K '-Drr r 2, 19/4.0

ofHlm __ Report Kr 680-l, AFF Boa-rd Kr 2,

Test of Helet T0 eotK 0,tF or r2
1945.

Unifom Tets, eportKr T4-227 to 245,tIFFBoar

.,Test ofl acet anTrousRe.rs, Repor Kr104Q AG

i1cr9 K , ay195

99



JetcolJcket and Tro'.users, Report Hqr Misc Recport 15,
AFF Boara. Hr 2, July 1945-6

VWt-Cola Clothig Vo 1 , Clima,:,tic Re;seL-arch Laboratory
Tests (Wvet-Cold), -Report Hr T 20-184, APP Bo'-rd-Hr 2., 1945,
Res trict ed.

GermrnWintfer.-laru, LIUi Inst Dir Spec Ser)iies Hr 8:
Dec 19 43,

EUSAK Armaor Bullet in,"Nr 2., Re port Hr CR 444, APP Board
Hr 2, 7 Dec 1951.

Jacej 4Tr~usr~ o~d rport Hr T 4-2241, APP Boa-:rd
Hr 3, 1950.0

Cove rc-lls, Report Hr T 1-r598, APTBord r 3, 19440

Te chnmica1 Tnf'o Ltrs 31, 34, 36, Rerort Hr 30-30.2,

Ordnance Dept, APP Boa 3rd lHr 2, ct 1945.

Infanitry Confere--nce, File Hr.I414-i, Research Labor-
atory, APP Bonrd Hr3 un 96.

AGFEqient, File Hr 355-09-2, Document Section4

Oct 1945.

Coni!t Clothing for Armd Personnel, IlHr102

AFF Board Hr 2, h'ay 1945.

Test of Ja-cket and Trousers, Combat.,Re,1ort Hr P-6S7.,

AFF Board Hfr 2, 19.II

Shirt Co-~t -- Variation on Fielc' Jacket, Report Hr

T -4-2326Y APP Bodr C. Hr 3.

Jack Trou, _Suit, Report Hr T 2-1100, APP Board Hr 3,

1946q?

TakForces Fr igid Frostc Wuillivvay, Report Hr
P 1231, APP Board Hr 2. -

Ja--cket and Trousers 3 Combat, Winter, File Hr 200.10,
Documents Section, 19451,

100



CoNok Board Renort, File Hr 355,09-2, AFF BocarHr2
Secret,.

Robinott BoArd, File. Hlr 355.,93 F or ' 3
Secret. 93AFBorHr2

Th lPqu ayof Arnobd Forc e 7Minter Clot)hing,.Pro-
ject Nrs 1--L 1-4, -5,l -6,kr-o r ed Me dic a1 R es ear ch La bo ra -
tory, Fo)rt Knox, Kentucky, ] Jasn l94Q,

Te--,s t rof Cl ot hin gBat tle, Four Zone, (OQIfIG-234) Cold
and Arctrc Zkone r03 , Project NrII1, Armored MeCici al, Re-o
sea-rch Lab o)ratory,. Fort K n oZ Kentucky, 30 Sep 1943.

Mlethods- of Pro-tectidpL Aga-inst Fle;:sh Burns, Project
Hr1,Armor edeical es.tchL artory, Fort KnoexKn

tucky, -13 Nov 1943.

Tes--t of Comonnts resiRe g for Field The Ct"
nrent ofClot hin 9QJ 23,Project 1Hr 27., iorEdId

Rsa rc h Labo-)ran-to-r y, Fort knox, Kentucky, .13 Mar 1944.

101



APPEND Ix -I

CORRESPONDEIJCE. AIND DOCUMENTS

EfEll iSUBJECT

1 Arnnre~d Force Board h'oject, "Substitu-
t io n of HelmetA, Steel 1,l1, for Ta-nk Hel-
me t, 4 Janua--ry 1943

2Letter, Headquarter s,' The AroeScol

"R aeques t for Research Mvaterial,"1 and 1st
Ind Army Field Forces Boa-rd Nr 3, Fort
Pennhing, .Georga

3 Letter,. Operations Research Off ice,
7 Novemter 1951

4LteHea-.dquarters, The Armnored" School,
"Reque st f or Res eaC-rc h 1 Materia1," and 15t
Iid Dept' of Armry-, OQMIG, Wiashington, D. C.
28 November 1951

5 Letter, OCA 'FF, "Helmet for Armored Ve-f
hicle Crew M !emb'ers," 9 November 1948

6 1,Mi * n ut es of Meeting at Mvetropolitan
Mjuseum of Art, 12Janary194

102n'-ry14



THE SNIORED FCCE BOARD
Fort Knox, Kent uc ky EWN/iTk

AFB P-3 04 Jnury 4,. 1943

SUBSTITUTION OF IELPLT, STEEL, M,11 FOR TANK HELI'E,,ET

1, PROJECT. Substitution o.f Helmet, Steel, 1,,A,, for
Tank Helmet.

a. Author ity.---Letter, W. ar Dep-irtment, TBO, Ser
tember 10, 1942, SO 0451.25/6o.11, and 5th Vft'pper 1Indorsem-rent,
Headquarters Armored Force, Fort- Knox, Kentucky, September
29, 1942, file 421.52 (9-lo6"42) GNOHD.

b. Thrjos e.This test was fo--r then purpose of
,determining vJther"i t is practilca-ble to eliminc-lte the- tank
helmet an(" substitute for it either the -Helmet,) steel, Niv,
comp.lete, or the plastic l1iner,L.

2.o DISCUSSION., Tests were concluctec by the 36th
Armored Regiment, the Tank Depa rtment of the Armored Force
School, and the .Armored Force Boa-)rd-. SoNme firngwa dn
whiile wea-ring the steel helrinet, See Appendix "B"t of this
rePort for a more detailed discussion anq a sumry n h
results of ~the tests.

3q CONCLUSIONS. The Armored Force Board concludes that:

a'. The helmet, steel, 1Mla, when wrnv) by tank crews,
presents no seriou)s difficulties in the use of sights and
visual1 devices in the current models of tanks.

b. The helmet,, steel, l,. is Slightly less convenient
than the Tank helmet as a heondgear for gunners. In certain
ca-Lses both types of hecatgea-r interfere! Gunners frequently
remove their hefadgear when firing. The stee'l helmet has a
som ewha' ,t &g-reater tendenc y to catc h on vaf-rio us pro-j ect ions
within the' tank!

C.- The c omplete steel helmet, or the plast ic liner
al-one, wiil with the exception o f the -area around th .e ear,
provide Protection equal to or grecatcr than that provided
by the t-ank helmet against blows tha-t may be encountered

with -Ie a. -1
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d. The hecadphones which alire being us(-d in ta-nks atthe Present time are not satisfactory for use with the steel
helmet,. The new inseirt typo headphione,4s, HS-30, which haveVeen recorme-nd.--d for Pedopt ion by the Arm,,ore d Force arsti
faC-c tory for use iwiith t he steel helmect..

a. The ease of adjustment of the-3 size of the steel
helmet eliminate--s the problem3ns of stocking various s izes,1and permits the helmret to be worn overrer hecadge.-Ir such

as4d toque or the combat helmet,

.0 Tank crews al most unanimous-ly preferred the tacnk
helmet tothe steel helmet or liner for trlaining purposes;
however, the majority stated that they would pre'fer the steel
helmet while in on active theater of opera-tions..

g.The steel helmet is highly desircable for tank
commnanders, and it provides far treater protection to the
heads of the tank crews when they arc outs-ide the tank than
-is provided by the tank helmet.

h. The a-_dvanteages of the steel helmet over thetank hel)-me t outweigh ,its disadvantagesasahdgrfo
tank crewr~s.

4. RECOL,.ITaNDA).'TIoNS: The Armored Force Board recommiends
thti

a. The helmetf steel, 11l, be substituted for the
tank helmets now Cauthorized in the Armore~d Force.

b. The plastic inner liner of the helmet, steel, 1h0,
be considered as a sa-tisfa-,ctory headp. ear for tanik crews during
the training period,

.* The present supply of' tank helnkrts continue to
be used until Ex.,- haiust ed,

d. The substitution of the helmet., stee, P 1, be
coordinated with the substitution of thec ne.-w insert type
headphones, HS-30, for the present type headphones, due
to the~j fact th -t the present type hec-iadphones a--re not satis-
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GNBCG 461 (20 Oct 51) 1st m d
Subject: Request for Research M,;aterial

ARM FIELD FORCES BOAiRD NO. 3, Fort Benning,.Georgi~a, 29 Nov 51

TO: Commanding (General,. The Armored Cuntor, Fort Knox.,- Kentucky,
.ATLTN.: Comma!--nda-nt, The Armored School

14 Army Fiekd Forces Boa,--rd No.; 3 froj'.ect No,. .2422,
Military Chcaracterist:ics for Jcacket, Field,. for Combat Ve"'
hidle Crewmen- is the Onl-y study relating to development in
take' uniform-zs and equipment available.

2. The Tentative Report of this project was forwa-rded
to te Comandnt of the Armored School on ISSetebr 1951

for comment, An cadditional copy is inclosed for your' infomna-
tion,

FOR THE PRESIDENT:

12Inc 1iWoB.11MOORE
As stastcd Colonel, Infantry

Ex e CutIVe
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HBADQUARTSRS
THE ,ARL DRED SCHOOL

For.t Knox, Kentucky

AICBB-E -461 20 Oct 1951

SUBJECT: Request for Research Mvat ertal-

TO: Pre side nt
Army Field Forcres Board Hr 3
Fort Bennirig, Georgia
AT§W: Librarian

This headquarters wouild appreciate for permanent file,

if possible., copies of studies or documents reisting to the~

past and present developrnont in tankerwsl unifornfs and equip"

mont, or anMy informy~ation as to where such material might be

av ailabl1e.

FOR T1U COI'ThAKDAHT:

RALPH F. CH-ILJDS
aptain AGO

Asst AdJ Gen



AIRMrY FIJ) FORCES 'BOARD NO. 3
Fort Bening, Georgia

REPORT OF STUDY OII4 PROJECT NO. 2422
MVILIT ARY CHARACTERISICS FOR FICSLD JACKET

FOR CO14fB-T VAHICLE CREWH1EN

".Authorityo

Directive: LetterOAFATEdl41
7 July 1951, subject: -"l it ary C hCa rac t er is tic s for, Field
Jacket for Comnbat Vehicle Crewmen. (Appendi4x A.)

b. Purpose: To prepare military characteristics
fora field jacket th at will: be suitable for combat vehicle
crewmen.

2. References:

a.e Report of Army Field Forces Board No. 3, froject
2326, "Jacket, Field, M-1943., Mofldifi"ed; Liner, Jacket, 'Field,
M-1943, EX-5O-lO; Liner, Jacket, Field, -94,E"I-I

LieJacket, Field, MNA943, 'EX-50-1.2; Shirt.-Coant, EX--50--5,"1
dated 18 October'1950,

b. letter, OC.,AFF, ATDEV-ll 21 16 July 1951,
subject: "IComba:.t Jacket for Crewmen of Comba-t Vehicles,?
to Assista-nt Chief of Staff, G4, Logistics, Departamit of
the Army.

c. "Iit--rw Chatrac te r ist ics. for, Fiel 'd Jack et f or
Combat Vehicle Crewimen"f recommlended by The Armored School
(Appendix J, Ainnex 2)1

3. Bckgound:

a. In September 1950, the purpose of one of the
tests ma ,Nde by Army Field Forces Beard No, 3, h'Poject No.
2326 (ref 2a-.) was to determine whether the Jacket, Ied
M-1943, Mod if ied., with b utton-in Liner was suitable for
use by members of crews of arm'ored vehicles.' Three non-
commissioned officers of Co. C, ISD, Fort Beaning, Georgia,
all experienced members of a-1ta-nk crew, -were fitted with the
jacket with liner, entered an M-46 tank and, went through all1
o pe rations req iredof+hevriusmemerofthcrw.Al
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entering the vehicle, through. ha tches. -Test subjects advised
that the saedefect wa, -s present 'in the standa--rd Ja-cketl
Field,,. M-1943, but was not considered serious.*

b. ,Reports of Army Yi-eld. Forcs Observer Tea, -m No.s
4 indiecate tWht the standard ;comba--1t jzacket is not suitable
for use by carmnord vehicle crewmen for they are) too bulky
and incorporate pockets, loop 7s and cuf fs that catch on
mechanisms within'ta-nks (ref 2b).

4, Discussion:

a.Aconference was held to discuss the essential
and desired characteristics for -the. cort jacke t. Officr

and nonccwnmiessione d off Jcers, all experienced tank crewmen
who Care membenrs of the 550th.. Tank Company stationed at
Fort Banning, contributed many excellent suggestions that
have been helpful in the preparation of the military charac-*
teristics. (Annex 2, Appendix B).

b. Tentative Report of Project No. 2422, "ilitary
Characteristics for Fiela[ Ja--cket for Confbc,:,t Vehicle Crewqmen,"
was fon.Larded to Army Field Forces Board, No. 2 and The
Armored Center for the ix comnments (Annex 1).

5. Recommendations:.

a&* Recommiend that a field jacklet for combat vehicle
crewmen be devel-pet incorporating the mil-itary characteris-
tics outlied InM Appendix B, AnnexL2.

b. Further recommend that one hundred (_100) jackets
be shipped to this Board for check test before stFndardiza7t i.on
of the ja-cket.

Annexes: 1 - Coordination
2 - Appendixe3s Index

A - Copy of Directive
B - l-ilitory Ch'aracteristic
J ltuyCh-arcacter istCics h'eparc-d by
The Armored Center



The'Johns Hopkis University
OPERATIONS RESEA~iRCH OFFICE

6410 Connecticut.Avenue
Chevy Chase"; aryland

Opercaig under Contract Telephone
w~vit h t he Oliver 4200

Departmrent of the Army 7 Novertber 1951

Captain Ral-1ph F , Childs, AGC
Asst. Adjutannt Genera3lI
Headquarters, The A rmored Sct,0ol
Fort Knox, Kentucky

Dear Sir:

Refd'rence your letter of 30 October 1951, AICEB-E 461,
the subject "Tankers' Unif orms and Equipment."

Yo ur a-ttention is called to tlwree publications which
Care listed beliow with 1'infrrmaCtion cas to c :ntent , and rela-
tionsh ~O to subject of yo.-,ur study.

it' ORO-R--l (FEC) - This dck-ument contains the conclu-
sion that1L. the clothing isued to tank crcwmon wasto uk
and uncomfortable.* It could notbe worn with ease and be-.,
cause ttE tank heaters were mnacequate the cr-ewmen were prow-
vided With inladeqate protection~ The clothing issued in

Kore wa siilarto hatprovided for infPantrymen. Recom-
miendation was made that we should resume the use of the type
of clothing wj~orn in World. War II# (amored) The forego-ing
informn~atioL-n vwas based on. Interrogation of the crews rather
than upon any extensive investigation,

This document is under review by the D/A prior to
offi2ciLal distribution4 The Armored School is on the offi-
cial distribution list.

2. ORO-KP-9 (FEC) This document contains information
about clothing and eou ipment -for infantrymen o-_nly. However,
it is arther complete invest igcation and may contsin data
of itnterest to-- you in y)ur Studies.

TIhis documrtent is currently in editorial process and
will receive standard distribution, including the Armored
COo l.t-
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personnel, inc-luding all types of clo-thing I-cn be assured
that you-r;y find items of in-ter-est in t his stuCy This
document is in editorilal proca.ss-*

As indicated a bove, 'we .have madle no studies specif ICally
directed a.t your investigat'ion, budt have i'Ln the fig ou
ments which naey be o,.f generai'nterest. I't is at present
impossible to teflYou' when these dlocuments will become
available fo-r ge-.neral d Qistribution. I-C the subject matter
indicated is of interest i*n the "LMMedicate future, you a-.re
wveiccme to visit ORO and discuss the prrblem with mryself-,
MrY. Best or'Dr. Gardner,

Very truly yours,

JWJJa.ti ,Johnson, Chairman
Project ARJ1VR
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HEADiilQUARTERS
THE APIiO-RED SCHOOL

Fort Knox,. Kentucky

AICBB-E 461 20 Oct 1951

SUBJCT:Request for Research M terial

TO: Chief, Rese17rch & Development Brainch
iita.ry Planning Division

Office- of the Quartermster Gener"l
Yashington 25,1.C

This headquarters wNould appreciate -an interlibrary loan
of studioes or documents relating tk, recent developments in
tankerst uniforms and equi:'pment, or Uinformcation as to where
it is believed such materil"'2 is obta-'ialble.

FOR THE C0"'IXNDANT:

CRALPH F, CVHILDS
cc-,pt ain IAC
.Asst iAdj Gen

*A
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QvrRV 461 1st m d
VrP-t Knox

Departnent of the Army, OQ1Z C, ashington 25, D.- C., 28 Nov 51

TO:, Commrrandant, The Arxmored 'School, Fort Knox, Ky.

ATTN: Cgaptain Ralph7F. Ohilds

1; This office has made a search of its files and can
locate ho studies or docunwnts relating to recent developmentsin tankers t uniforms as such. incWolWaIIweth
Army found it to be logistically aessible to supp'ly dis-
tinctive uni-forms to sCpe6i,,lr-zdtr OP ,all t he fun ctional
requiremJnts of the va-;ri ous arms and sdrvic es have been
incorporated to the bes Psisible degree into a general
uniform for wear by all fie1d forces,.

2. The Army has recent1y' standardized new combat uni-
forms f or Gol d-Wiet and Co"lAi-Dry climates. The functional
requirements of ta1-nk personnel were responsible, in part,
for the incorporation of special11 design fecatures in-to the new
garments. These design features include concealed buttons
on the front closures of jackets and parkas, concealed buttons
on all ocket fla;-ps, drawstrings on the waist and skirt of
jackets and p.,arlkas, drawstrings on the cuffs of tro-users,
and the elimnation of buckle-s on combat boots, The.'pur-
po seoft he sc design fe'atures is to minimze the pessiblity
of'clothing catching on mechcanisms or equJ-in-nt. In addi%
tion, there is presently Under develcopment a Vi ew helmet con-M
sisting of; aba--tlistic liner -and alumtinum' shell.. The hel-
Met liner,- iworn alone,- walsdesigned to mreet the functional
requirements of tank forces while the comtbintim inr.n
shell was designed to answer the needs of all other forces,',

3. In the a-bsence in this OffIce of the info rmArtion
w-hich you requested,. it is suggested that you write to
Headquarters, Armry Field Forces, Fort Monroe, Virginia.1

* FOR THE ACTING THE QUA1RTEMASTERGE.NEIRAL

T. R. J. HICKEY
Colonel, QIJ.Ic
Chief, Research and Development

.11'2 .



OFFICE; CHIEF, ARIH FIELD FORCES
Fort Mnroe,- Virginia- -

ATDEV-ll 421.2 9 Nov 1948

$SUBJECT: Helmet for Armored Vehicl-e Crew I.lembers 41

Pre s -, n

Army Fie ld
Fo rt Kno x,

Forc es Boarx-I No. 2
Kentucky

1. Requests are being received from mawy sources. for
a helmet for farmored vehicle crew nmmbers. There is at
present no stcandard helmet de~signed for this purpose.- Though
development of such a helmet is Proceeding under a. priority
Of IC, there is little doubt that it will be s.)ae time before
standardization Caction is taken.

2, This Office has requested the Office of the Quar-
termaster General to send ten of each of two types of Air
Force helmets, the M44 and 145., to your Board for examination.

3. It is' directed that1- your Board;

Determine the extent to which these helmets
meet the requirements of I rm..ored vehic le crew mermbers.

b.MIake recommendAions as to the acceptability of'
those helmrets f or stcandcardization as an interim item,.

4., Report muy be ma--de by indorsement hero-on.

5. This prX5j n,-cct is ass igne d an A prio*r ity.

FOR THE CHIEF, AR1Y. FIELD FORCES:.

CYS FURNISHED:
AFF Board No., 3
CGjr Third Army

Isl S. W. Roth
S8 ?-WAIROTH

L.Col, A.GD
Asst, Adjv Gem.'

ITEM 5.

1.13
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P-1374 (9 Nov 48) AKCWV 1st Thd'

Army Field Forces Boa,)-rd No6 2, Fort Knox, Kentucky, 21 Dec 48

TO: Ch ief, Armky F-ield Forces, Fort Monroe,. Virginia
ATTN:& AssiJstanMt Chief for Developments

1. Reference. Ltr,. AFF Bd. N1,oo 2, P-12121 Dec 47.,
subject: "Letter Report of Army _Ground Forces Board No. 2
Project No. 1212, Test of Doron Type Crcash Helmet."1

2. Descri tion of Maleteriel. No descripIVe norEto

was aivail-able "at this boar7d concerning the subject helmets.
Inform!~ discussion with A"ir Force personnel at Godman Field-
disclosed th .t the helmets MS1 and 114A2 were developed as
"flak hemes anc1 -re intendied for wear over the- le~ther or
c loth f lying he lmet, type s A-li a nd AN-H-15,

3. Summry of Test s#

a. Army Field Fo)rc es Boar1Jd No.'2 conducted a test
of the helxtts rt.ferred to- in pararu C.,1bricletrusn
t wo t ank crews f r -P th e 70th Ta-.nk Btain The helmets

(wit bot -Lether and clot h f lying hele tp -1l and AN"
H- 15)we r e wo rn b y t he,,c rar-w members during two consecutive
I-day field exercises for a total of 16 hours. The helmets

-were as inspected by officers and enlisted men of the boa rd
with tank experience. A ba-llistics test was not feasible
in the unmited time ava,,ila.ble for the test.

b. It wafs the concensus of those using or inspecting
the helImets' that:

(1) A leather or cl-oth inner helmet. is required
for both the M1,4A2 and 111 helxret. Both hel-
mets when worn altone -lack a sa-tisfactory
mea-_ns of mocuntin~g any of the commonly used
communiecations head sets. The LVA2 helsmet
has no mreans of a-djustment for he."ad size.

(2) W,1hen worn with the leather or cloth flyi*ng
helmet type A-li' and 'AN-H-15, the IZ4A2 hel-"
met i- acctaben as ,van n1-int erim4 _ , item 4-. The 1

c 0 -P
c 0 p y



cO0PY COPY
(3) The M5 helmet is unsat isfactory as an

Interim itemr either with or without the
flying helmt.

(4) A cup type chin strap should be provided,

co IThile the M4A2 helmet ccan be used (as an interim
crash -he lme t it is far from the-ideal solution to the overall
problem., The type of inner helmet to be issued wiould proaf
bably vary with the clim-7te. The necessity for the inner
helmet my sdriously effect crewv, comfort during hot weather.

d. Be fore a hemeti aoed f or interim us e othe r
types should be' investigated. 'The doron type crash helmet
tested under project No, 1212 (see report referenced in
paragraph 1) has several good features.

4. R e c omiendat,_ions. Arimy Field Forces Boerd No. 2
recomend ta

/ (a. A combinat-ion of the M4d A2 helmIrret with the
lerather or cloth'flying helmet type A-il11 or AN-H"15 (leather
in c olei weather, cloth in warm weather) with hezadset HS318
(Air Force 1-38) Cand extension cord CD307 be consideredacceptable -s. an interimt item for useb rmored vehicle
crew members,

b. The present chin strap on the 1.%A2 helmriet be
replaced with a. cup type chin strap if adopted for armored
vehicle crew members.

c. The ballist-ic protection provided by helmet MA4A2
be determined by c ftacting the appropriate A1ir Force agency.

FOR THE PRESIBENT:

Photo of Air Force
Helmets 1,75 and M4A2, with 3. G. BROTNJR
le at her anid cloth flying helmet Lt. Col C Cay
and headset HS-38 (So MS-IS8) Secretary

COP Y.



KOhTLTFS OF ! M-TT~rT,AT METROPOLITAN IIUSJSEUP

12 Janucary 1949

I.,, Ta nk Helme ts.

A. .Helmet -design,

Hielmet mode L w ith one piece and hinged ear protection
bassed on the des igns of the M\Iw5, T2ILEI and Doron Crash hel%.
mets were examined and. criti1c ized. Spedc'ial emphasis was
placed on their suitability -for use wi-th sighting equipment
and, headsets of current and proposed designs including the
microphone boom cattachment. As the models were discussedt,
it -became evident that the 7-ply lamninated nylon liner made
in the Doron Creash helmet mold (herecafter referred to -as
Liner, Helmet, Nylon, EX 49,1) fittCed the requirements wore
closely than the others.

In the course of the dcussion it was pointed out that
Liner, EX-49-l

1. Affords suitable protection to the ears and back
of neck.

2. Is adaptable for use with huadsets and- sighting
eqUi_.pment.

3. Is balli111stically equal or bettor thanHelmet M1"l.

4' W eighs (with-the M-5 suspension) zapproximcately
24 oz.

5. Combined with a suit-ably d1esigned Al shell would
meet the APE requirements for a- 2 piece helmiet.

B. *Suspension desiw.,

The helme..t must be fitted with a sus pension equal or
better tha-n the I/fl, Limitations imposed by the use of sighting
equipment and. impact dlistort-ion of the laminate necessitate
a suspensb,-n, which will providee adequate spacing between
helmet and forehead.

Parachutists t chin straps were suggested for use with
the tanLkchel met wi 1 ^t qick^I r ,I-, 1%Ease d4esig ,'. incorporated when%0%4m- 4 "..
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Aun ivre r sal s u spension co-)mbi ning c omnf ort a ndiroe
adjustabilil.ty was genercally favored4, It should be desi gned
to,- prevent shifting o.f the helmet on 'the wearers head under
all conditions.-

C. Hel1me t Size./

This subject has calways b een highly controversia-l Liner.,
EX-49-l 1 mo lded in the exist iqg mold fl.its head"s itw to 7,2
wit-h the present H16U hecadseto Until -a further study of hecad
s izes has been made, this mold will > e used for samples.

3.A study of helmet site will be e to determrine

a.- If two helmPet s izes care ade aua te.
b. Heads izos covore~li by ecach helmet size.
. Percentage of heads izes fit by e-ach helmet size.

4. The suspens ion andl methodl of a-ttachmnent will be
improvd

5. Consideration is to be given, to the development of' a
me tho d of, incorporating X-Ray op,:aqueness in nylon.

6. Upo--n approjval of the sample a sufficient number of
helmets will be fabrica-,ted, submitted to Ordnance for bcallis-
tic. data- and to other agenacies for service tests.

G. Thterim iTcank Helmets for Armored, Forces.

The hinged cheek piece of an M-5 helmect is to be modified
by a si-mple stamping operation to relieve pressure on the
headsets. The par-achutists' chin strap is to repla.ce the
standca3rd 1111-5 strap. W:.hen remodeled the sample -will be fr-on
warded to Board No. 2 for approval.

II. Bye Protection for M-iine Clearance Personnel

Visos fitedwith plaistic -windows and Attached to hel-

mets of various designs worre approved as-to angle of vision
but criticized as to. methoids of attachment, seialan
regcard t-o effects of weight on the ..Narer.

Further d.'eve lo pmnt w as re c omme nd e d t o invre s tigte the
feaibliy f (1) supprtnrving the fa-cep rotect ion on the
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Laminated nylon armor received ft-vontoble comments chiefly
because of the fl.exibility, comfo)rt and..I ballistic propert ies
attainable at wieights 30% less than the aluminum,--nylon co-Fmia-
tion. The "spot" lam-in-ated development, was of interest due
to maidntenance of shoDck resistance and bcallistic properties
with extreme flexibility.,

It is suggested tha,,t further development should be directed
toward

a. Determincation of the ra-.,tio of rigid to flexible
areas and of the optimum size and shape of these
areas.

b. Incorporation of X-Ray % o-pa-queness.

c* Improvement of flame resistance.

1118-



APPENDIX II

QUESTIONN: AIRE NA-"LYS IS'

Thisapedx ota insCL summary Of the major findings

o4' questionnaires distributed1 to members of the l95'l4952

Adva--nced C.iss at The Armoredl School, the Staff and Faculty

of The -Armored Sehol, the Army Field Fo rc es Board Nr 2,

and to vario)us enlisted personnel wvith experience as armored

vehicle crewm-Ten. The figures shown herein represent a

compila-tion of opinions expressed by Personnel with an --Average

of five to eight years experience in a-rmored units,

QUESTION 1'a. Yes 95%; No - 5%0

Discuss ion: 100% were in. favor of a new uniform. because

the present unifcrim is too bulky or catches on projeco

t ions, 10% favored a new uniform beca-use the present

unif ormrr causes postural -fatigue'. 20% agreed that a

new uniform wvould increase the esp-rit dke corps of

troops involved. Reabi~ons against were based- mostly

on the excessive cost of special uniforms for m~inorities.

One-answ~er indic eda desire for af new uniform to be

s tan dar-d izetfaor 1all troops.

QUESTION I b.

Discuss ion: Trwo,),-pieceo......o........yes 80%,
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Fste nera:
Butto-ns.. ~ *4

Col"1or:
D ark g r'e env.30.
OD.. .1W .. Epi t*eq wqvvw gae. .32%

Any dark c- lr V*a ;1*0
Collar;,

HIgh knit,., 0
Turtle neck..,... 7%
Monu ton type....... 3%

60% of the questionnaires indcicated that the 'best

solution wiould be the comb.-t 'suit (Armnored Force) of World

WaLr II with the f ol-lowing odif icatio)ns: darker corlor,'

s tro ng e r mia t er ial, a nd1,1T1rg e i zi nPered c,3cke ts.

QUESTION 1 c.,

Discusston: The results of this question are quite

thoroughly discussed in Chapter 3 o the report.

QUIESTION 1 do Ye s -9.5%;N 5%.

Disc ussion: 100% agreed that the prusent helmet is

unscatis facto ry because it is uncomfortable, too he.-:,vy,

falls off easily, does not fadapt to head:sets or optical

sights. 95% agreed that a new helmet is needed whereas

5% Indica:ted their satisfaction with the present Ml

steel helmet.

QUESTION I e.
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Wool0 knitliner. ...d..9,e s ,0%

Blac.k. i ....... 3%
OD. 7

Built--in headset;.........* yes 90%--A
Built-in microphone..a...Yes 70%
y TPe he ards et:

Now in use.e... ... Yes 10ci
Other tye...... e.ycs 900%

Type of m-ic rophone:b
Hand.. ,0 ... 9 5%

Thros).lt .* . .. .20%,/

Furnish cra-rsh pr otec tio,,n,.Yes 95%
Furnish ballistic
protection.... .... o 50%

Lightwe ighnt imn ortant...jes 100%
Earpho'nes. removob le

from- helme t;. .... Ye s 90%
Un iver6al,,s ize,4.. ,..Yes 50%1
Several sizeso.......'9 .Yes U/

QUESTION 1 f'

Discussion: OVM.III.1P ..10 . .k0 9*f*4P 40 0 0 .1Yes 30%
Qrt-an-izationari .;...e 40%
Indiv idual:.. ..... Ye s 3 0%
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* R~EEAiRCH CO$C."VTT1E NR 32
ARMO'_7RED OFFICERS :DV4i3NCED CL.%SS

THE AMRDSCHOOL
Fort Knox, Kentucky

1 Februcary 1952

SUBJE-lCT: Uniforms for Tank' Crewvmen11

TO:

1. Committee Mr 32 of the Adv!anced -Class has undertaken
-a stuc--y of Combzt uniforms for tank crew.men with the objectivC
of dleriving the most practical unif or. The Committee wiould
grelatly a-:1ppreciate y-our canswers to the questions hereon in
the lig1ht of your experience so that your ideas may e icr
poinatedJ in the research report.

-. In view of the mgnituc'-e of the logistics problem
introducedC- by the num-rerous spec ialized(1 uniforms then ian use.,
in 1945 the War Department aote1 oerop Cf-tadad( ni
formis to be worn by all arns. In the light of this polAicy,
do you believe the functional r'quirema.nts of tac:nk crewmen

jtfy a s pe ci. l un ifo-)rm (exc lus ive'o headEcar)? Yes __

No

Plecase explain your answer brief ly.

b. If you believe a speciral unifo--rm is neeCde1, wha--t

type o1.f -winter (not a-rctic) com),bcat uniform woultd1 you want?

Do not let convejntion -influence ym,)r idea-s4  r'uiestilhns belowv
-re furnished .to-.)assist i rpr.1taon ofy our answer:

()Two-piece or one-pwe?
(2)Dro 2set in o ne-pie ce uniom

(3) W'.here Cire p)ckets des-irble and what type?
(4) 'Th:Ac:Jo.-r?
(5) Wh at m at e rials?
(6) W:tha-it type fastenvrs,-ozippers , buttons, etc?
(7) Layer prInc iple _f or warmth?
(8 ) Distinrceisina
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c. Using the preceding poinits -sa guice, wh,7t typ
fla-tigue or sunr-wKr combca uniform wnould. you wanMt ?

01 Also in c-nsid1er;:%tto,-n 'of the 1logistics problems
invol1v e, to r Depn.1:rtmn)nt in 1943 eliminiated the tank
helmet fas an item o issue and substituted therre-for the steel
helmet cand; plastic liner which were C.leemed .santisf..actory for
use in tanks then s tanda rd, gain in the- light ,of this
policy andc" the tanker'Is f unct ional1 requ ireme nts toda,-y,0do you
be lievea spec ial t ank helme it is j ustifie0-? Yes - No___

Ple as e exp.l a in yo ur an swe r br ie fly,

a.v If you believe a s pe c ial t CAnk. helmet is necessary,
what i'-ould yr~u wa.-nt? Questio,,ns below ore furnished to-) assist
in prepa-,ro-,ti-n of your enswer,

(1) At liner for sho)ck protecetio)n Pand. an outer,
shell' for banllistic protection?

(2) One-piece helmet to 1--roDvi..,aeboI)th shock and
bacllistic protect ion?

(3) Fit snugly li41ke football helmet?
(4) Ch1in strapI,)'? If so, wh At type?
(5) Built-3i heaISeC-t ?
(6) Bu ilt- in ric rophmne?
(7) Tlhalt color
(8) T;,.ha-1t provisions, if any, for warmth?
(9) ~hi type hwe tcset aind mi'crophone?

f. Should this tank ,% helmet be included in the OVU',
of eaSch tanx?-9

Your name _____ Rank______

Years3armorexper ie nc e ________

ROBERT E& DRAKE,
C I-.p ta-Iin,.irmo7a)r
Ch airma-L OIn


