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INTRODUCTION UNCLASSIFIED
The crews of combat vehicles perform many unigue duties
requiring frequent mounting and dismount ing end involving ex~

tended periods of relative insctivity within the confines of

Ltheir Vehicles. ‘The purpose of this report is to establish the

military charagteristics of a suitable combat uniform for these
crewmenfand‘to'present-a typiéal uniform that meets these re-
quirements. This'uniform must insure the méximum comfort and
safety consistent with funcﬁional requirements. The field of
clothing deveiopment is, of course, a very exteﬁsive one and it
is not intended in a report of this scope to cover it in its
entirety. Rather, we =re concerned only with combzt clothing
(inclgding headgear) for the tempefature range 0° to 110°
Fahrenheit,

ihe genéral, overail concept of clothing development in
the United Stzates Army can be best presented by = guotation
from the Coék Bocrd Report of 1945, a seétion of the Army Ground

Forces Equipment Review Board.l In this report the policy was

“formulated thzt,

~«..The goal of development for outer clothing should be
to provide three standard uniforms which will be adequate
for the greztest number of troops aznd a minimum number of
specizl purpose garments, Uniforms for general issue should
consist of g dress uniform, a combet uniform, and a fatigue
uniform. ... ‘

For the purpose of this report, only the latter two categories
ment ioned sbove, namely the combat and fatigue uniform, will be
£D
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considered. With regard to the combat uniform we hsve limited
our research to the development of suitsble outer garments and
have not delved deeply into those items of wearing apparel such

as new winter underwezr or socks which can be worn under any

N

type combat unifdrm. The concept of the fatigue uniform is that

he it may be wern by itself as an outer garment or that it may be
worn under the combat dress when climatic conditions sre such
that the warmth of added clothing is ﬁecessary.

Inésmgch zs our basic characteristics include comfort,
safety and the ability to operate and function efficiently
under all situations, we had, of necessity, to give considerzble

A ‘ thought to the development of adequate headgear f5r the combat

vehicle crewman, For him, his headgear not only provides com-

«d

fort and szfety but zlso, if equipped with r:dio headset, it
pfovides the medium through which he msy communicsate with others.

One of the first and most significant problems which

a

confronts the resesrcher in the field of specialized clothing
is the current policy of the United States Army to standardize
és much as pessible on its uniforms for the sake of economy and
simplification of logistics problems; however, @here appe&rs

\

throughout the reports of the past few years a tendency to

)

d ) recognize the need for certzin specialized uniforms. In the

2

>

Stilwell Board Report”™ of 1945, the following statement appears:

&

-ess The needs of specialized groups must receive con-
tinuing study. The inclusion of items of a specialized
nature should be kept to a minimum and should be instituted
only when an item of general issue is proven conclusively
to be unfit for a specizl purpose....

Ecey
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This policy, though written some seven years ago, is essentizlly
the policy in the United States Army today. Since publication
of this policy, however, generxl issuz ¢ lothing has =pparently
proven unfit for combat vehlclggcrewmen since the guide which
establishes the most recent de%élopmént policies for the Army
establishes a definite requiremgnt for spec izlized clothing.
««.There is 2 reouirement for clothing for tﬁe crews
of combst vehicles that.is comfortsble and provides pro-
tection from fire and flesh. DeSLgn should facilitate
entering, ]e:v:ng, and fighting in combat vehicles, Outer
clothing -- and tank helmets arec critically needed to reet
this requlrumont.
At present there is no such specialized uniform in our
Army for the>tanker, As you will see iﬁ ihis report there has
not been too great an amount of work done on this in the past.
This is understandsble inasmuch aé the Armored Force as = pajor
component of cur armed forces did not come into.ité own until
just prior to World War II,- Immediatély following that conflict,
however, several equipment boards were set up to meke an over-
all stqdy of uniform and equipment requircments for our vastly
expanded Army. In the following report'we'have pointed §ut the
major findings of these boards in relstion to our subject, and
ha&e amplified them with comments of our own and with photo-
graphs. This is done in an sttempt to consolidate in one place
the concensus that existéd on the suﬁject in the United States
Army.during the post ¥World War II period.
During this same period the other major world powers

were engaged in the development of similar items for use within

their armed forces. Some of their ideas are worthy of serious
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cons ideration and these we have attempted to set forth for
the thought and analysis‘of the fcader.

Since one of our major pointé is that of the specialized
natur; of the duties of the men who must live in and fight in
our cormbat vehicle§ from daj to day under sll conditions, .a
report of this sorﬁ;would be nothing but a collection of theories,

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

ideas and comments of these men, both officer and enlisted.

They have lived in and fought in our existing vehicles:wearing

our present~day uniforms and equipment, both in World War II and

in the present "police action™ in Korea.

In addition, we have endeavored to touch on the human
engineer ing aspect of the subject to the degree Of motion study
by members of this committee of the drills snd actions required
of these crewmen as ﬁell as by reviewing past and recent re-
search studies by the Army Medical Research Laboratory.

Finally, bzsed on study and évaluation of all of the
foregoing materizl we have drawn.up what we feel are the de-

sirable militery characteristics for an srmored crewman's

- combat suit, fatigue uniform, and helmet,, Our ideas we know

are not new anc are in no means revolutlonary, but ﬁe feel that,
if adopted, would pfovide a uniform definitely superior to zny
existing today in the United States Army,'

We would like our reader to consider while reading this
report the factor of the morale of the men who will weér this

uniform, their esprit, their pride in being a tanker, and
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hence their willingness and desire to live up'fo ﬁheir "épecial—
ized" role as part of a spe;ialized force -- Armer.

Cons ider finally'thgt many more experienced minds than
ours have studied this subJect in the past and have made very
sbund recommendztions on 1t? Therefore, do not expect from us

a‘new, completely radical solution which will be the panacea

1

fdr all difficulties. This sreport contzins a compilstion of

existing data, an fnalysis of opinion psst and present, and
a solution besed on facts, figures, =nd recommendstions. It
is hoped that it may be of assistance to others in future re-

search. in this field"'

NOTES FOR CHAPTFR 1

’

lArmy Ground Forces Eoulpmcnt Rcv1cw Board -- (Cook Board
Report, Annex V, Sectﬁan iT.

2 War Dop rtment boulpmont Board Report, 'Stilwell Board
Report, Item 9, pp 76-78.

BArmy Equi prent Dpvploop ent Guide 1950, pzr 127, Chap-

ter 2.
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CHAPTER 2
UNIFORM DEVELORMENT THROUGH "ORID AR II

In a research such as this which has as its aim the

 recommendation of .either continued use of items presently

standard or the adoption of a new type uniform for the special-
ized use of armored vehicle crewmen, the logical approach is to
trace the development through the years noting the progression

of ideas, In our particular field, however, this study of the

past is considerzbly limited since little had been done in the

development of cloﬁbing for combzt vehicle crewmen prior to
World War II. The main reason for this was, of course, the
fact that pfior to this time we did no£ have in our Army suffi-
client armored cexperience to justify speciélized equipment.
Armor as we know it today was in its infancy aﬁd to all practi-~

cal purposes 1its. parents had not reached the point of wondering

‘about how to clothe the infant. As = rasult of this ohr trace

of development will sctually begiﬁ with uniforms used in World
War IT,

Before Vorld War II, we find in the Army an erronesus
bégic concept on the subject of uniforms and equipment, Essen-
tially this concept was that no requirement for extensive re-
search existed since, it was contended, iﬁ case of mobilization,

civilian menufacturers would be able to convert their products’

to military uses with a minimum of effort and expense and at

the same time sctisfy the military requirement.l This policy

:
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was undoubtedly pot the fault of the military entirely but to
& great extent was forced upon themlby the inadequate budget
within which they were compelled to operate.

'Subsequeét events proved the rezsoning behind this was
entirely fallacioés. Our armed forces insteacd of being committed
in a temperate'clémqte‘were involved in a world-wide conflicﬁ
employing new equiément which departed radiczlly from that
formerly used. Tr;?ps were performing numerous specialized
duties which had no counterpart‘either in civilian applica-
tions or former military organizations, In this sudcen expan-
sion and change-of the armed forces, the tank grew to unprece-
dented importance on the battlefield, Thus, the Armored Force

as we sew it in North Africa was born.

Introduction of a Tank Suit

Coupled witﬁ this development of the tank and the

Armored Force wss an eirly récagnitipn of thé need of 2 uni-
form for the crewmen of these new armored vehicles, Armored
personnel were faced with the problem of operzting in cramped
quarters necessitating the eliminztion of bulkiness in their
clothing while at the same time requiring sufficient warmth
during extendsd periods in cold wegther where they.were confined
within the vehicle. A specialized uniform wss dictated by the
very nature of the specialized duties of combat vehicle crewmen.
We have ‘but to look around us in our everyday living to see that
every specialized job is logiczlly associated with a peculiar

clothing, For example, let us compare our present day fire

-
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departments inAvarious cities to the fire-fighting organizations
of many large industries. We can all picture one 5f the city’
firemen, clad in his bulky rubber boots, rubber coat, aﬁd
cumbersome hat, in his familiar pose of training a stream of
water on 2 fire. This is suited to' his needs. as he is opersting
where bis movement is not restricted and where he is concerned
with remaining dry.. In contrast to this consider the fairly
recent development 5f the comparatively lightweight and less
cumbersome asbestos suit for use when fighting high-temperature
fireé in closed aress where access is limited. Here we see the
design of a definitely specialized garment for pergonnel who

are performing a specialized task, This is only one example

of many where it has been found that one type of.clothing cannot
be ‘suitably adapted to many types of varied work. So 1t was
found in the early phaseé of the Armored Force that a need
existed for a special uniform and the Armored Force combat

suit, familier to all veterans of World Wer II, wes created.

See illustrations 1 through L.

This committee wes unable to uncover the detailed history

of thevdevelopment of this suit but it is believed that first

issue of the suit Was early in 1942, At this time it was an
item of organizatioﬁal property. The suit consisted of a
helmet, jacket, and o&erall—type trousers. The component parts
were all constructed of a lightweight, tan cotton material lined
with OD blanket wool., The helmet was the old aviator type,

covering the entire head and ears and.was provided with a chin
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strap., It was designed exclusively for warmth with no provisions
for shock or ballistic protection and no @eens of adaption to
earphones. The trousers we}e held up by suspenders and included
a zippef closure from the c;otch t§ the top of the bib, zipper
fly, and zipper closed slit; on the side to enable the ‘wearer
to reach into pockets of clothing worn underneath.l Cuffs of
these trousers wefe intended to be worn around thé boot tapsA
and not tucked in. The jacket, which met with much bOpularity,
is also eguipped with a zipper closure along the front center.
An elastic knit band permits a snué fit around the wrists,
waist, and neck., Two slash pockets are provided in the front
of the jacket.

This suit was worn extensively in combat throughouﬁ
Africa and Furope and is still in the handé of many military
personnel though no longer an item of issue except to US Merine
tank units, It is believed that the suit was wi'tk{drawn from
issue sometime in 19&5 due to the apparent suitability of the
standard issue field uniform‘at that time and the desirability
of standardizstion of US military clothing, Certain deficien-
cies of the combat suit were probably considered also in this
dec isiong nsmely, the lack of durability of the lightweight
matefial in its makeub and of the knit cuffs, waist, and coliar..

See illustration 3 for evidence of wesr around cuffs of jacket.

Tank Helmet Development

The general lack of research in the field of combat

clothing for combat vehicle crewmen prior to World War II was

9
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somewhat offset by an extensive study of tank helmets in the
same period. Here again, though, appears a certain complacency

to accept existing commercial equipment such as.football and

mine safety helmets. The earliest available source of material

on the development of the tank helmet goes back to a letter
written on 14 October 1940, fhe subject of which was, "Military
Characteristics of the Ténk Helmet."? This letter stated:
"The prime purpose of the tank heimet is to provide meximum
protection and comfort to.tank personnel while not interfering
with the performance of their duties."‘ Tt continued with the
specific requlraﬁents such & helmet would have to meet., ﬁefore
this time and until the 5d0ption and procurement of the Rawlings
football~ typc helm@t the standard steel helmet (TWorld War I
type) and a commercial-type football helmet werec used.

A letter3 of Novembef IQAO‘states as follows:

1. It is understood that the Ordnance Department is
- shortly to purchase tank helmets for the tanks now under
. menufacture,

2. At the present time there are two types of tank
helmets in existence, one known as the Infantry type and
one as the Cavalry type. Neither of these helmets 1is
cons idered entirely satisfactory and a considerable number
of complaints have been received from time to time by thls
Board.

3, In generzl thase complaints zre as follows:

a, Infantry-type helmet is too heavy and bulky.

b. Neither type is particularly comfortuble,

Ce There are not 2 sufficient number of sizes to
insure a good fit for all personnel. Cavalry type comes in
three sizes only, small, medium, and large,

d. There is no adjustment in the size to permit
the wearing of a winter cap of some sort under the helmet.

e, The rubber ring on the Infantry-type helmet,

v 7 besides wdding. considdrsbld. wédight; interferés in séme -
cases with the proper use of sights....

See illustration 5. The letter concluded with a,staiement

! 10
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that the Board was endeavoring to have z suitable tank helmet

designed.

~ /Aé a rgsult of this endeavor, field tests were com-
pleted by May 1941 on five.types of helmets to determine the
mast'suitableitank helmet for armored force units, The five
helmets testéa were the Rawlingé, Clerk, Goldsmitb, Riddell and

Mine Szfety Helmet. Based on 2 survey of the reportsh‘received

from the test organizations, the Rawlings helmet was the most

-desirable., The Clark helmet, because of its moterial of cons

structibn and design, was second in order of choice. It was
also felt that the Rawlings-type helmet modified s0 as to use
the Clark - (molded rubber composition) heéd4&nd neck body with
the Rawlings (hinged) ear flaps w§uld afford thé most pfotecticn
with the meximum comfort, It was recomended thﬁt the Rawlings-
type helmet, with the modifications noted sbove be adopted and
standardized for issue to the tank units of the Armored Force.
A description of the helmets, which were tested appears in the
following pa;agraphs;

The Rawlings helmet is made from presseé fibér anc
lined with leather and sponge rubber, It has an adjustablé
head suspension but no adjustment for hezd size., The eszr flepé
are of lesther, sewed to the body of the helmet and lined with
soft leasther and sponge rubber, 4 recess in each esr flap is
provided for holding ear phones of the HS-18 type. Pressure
of the ear flaps against the ears is maintained by means of

springs fastened to the sides of the helmet. The <ar flaps

11
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may be raised and held away from the ears, when desired, by
means of 1eat_he‘r_".strips‘ with glove—tybe fasteners. An adjustable
elastlc band with glove-iypé fasteners .extending across the back
of the helmet secures it to the hesd of the individual, Two
leather sfraps with glove fasteners secure the goggles »f tank
crews tc the helmet. Details enumerated above are éhown in
illustrations § and 7.

The Clark helmet is made from molded rubber composition
in single-piece construction, It is lined with soft leather and
sponge rubber, -The ear covers. are soft and pliable. The 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‘HS-l8 ﬁype. Pressure 5f the ear covers against
the ears is meintained By virtue of the helmet design. The
lining a;d he Imet suspensions are adjustable. There is no ad-
Justment for head size. Two leather straps with glove fasteners
secure the goggles of tank crews to tﬁe helmet. Details
enumerated above are shown in illustration 8. »

The.Goldsmith helmet like the Rawlings helmet is mace
of pressed fiber and lined with soft leather and sponge rubber.
The helmet suspension .is adjustable. There is no adjustment for
head‘size. The helmet proper is constructed of four pieces;
namely, a skull guard, a skull—base.guard,and two side féCe
guardsy all stitched and riveted together to form the composite
helmet. The side face guards havé circular openings approxi-~

mately 4 inches in diameter. Ear pacs fit into their openings



P-5 Helmet, Tank, Rawlings, fibre, w/springs

Head set, HS-18, installed.



P-5 Helmet, Tank, Rawlings, fibre, w/o springs.




P-5 Helmet, Tank, Clark, plastic.
Note provieion for holding head set in place
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and are fixed tovthe side faée guarés by means of giove fasteners.
The ear pads cqrry an arrdngenpnt for holqlng the earphones of
head set Hv-l8. It 1s necessgry to disconnect the ear phones
from the heud set’ before installation in the ear pads. Three
leather straps with glove fasteners zre available for holding

the goggles in position. Details enumerated above may be seen

in illustrations»z through 11.

The Riddeil helmet ié constructed of molded plastic in
two sections. Padding of soft leather =nd sponge rubber is-
provided bﬁly at the contact of the helmet with the face just
beiow the ears and jews, The helmet suspension ié‘adjustable.
Head bands of webbing msy be interchans ged to fiﬁ verious head
sizes by removing the necess:iry rivets, Openings, ab)ﬁt 2%
inches in diameter, are provided at ﬁhe £ars, Haided rubber
holders fit into these openings. The holders afe cesigned to
retain the ear phones of head set HS-18. A saft leather curtain
snaps to the_héhﬁet at the skull‘base to give added protection
against wind and cold. A molded rubber strip is riveted across
the forehead to give protection against shock. Sponge rubber
ear cushions, MC-162, were not to fe Qsed; however, these ear
cushions when installed were founc to be far superior to the
original ear phone holders. Some of the helmets were proviced
with draw §trings to which goggles are sttached when worn.

There is no other pro?ision for holding goggles. A molded plastic
face mask with plastic .lenses snaps to the helmet anc is intended
for use in place of~goggle54 Details described above are shown

in illustrations 12 through 14.

13
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Head set, HS-18, installed.
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P-5 Helmet, Tank, Riddell, w/o face mask, plastic.
Head set, HS-18, installed.
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P-5 Helmet, Tank, Riddell, plastic.
Mask, Face, Riddell, plastic.
Head set HS-18, installed.
Cushions, ear, rubber, MC 162,




P-5 Helmst, Tank, Riddell, plastic, w/o face mask.
Head set HS-18, installed.
Cushions, ear, rubber, MC 162,




The Mines S=afety helmet is constructed of canvas im-
pregnated with phenol formaldehyde resin and molded to procduce
the typical Bzkelite-type product. The helmet suspensinon is
adjustable. Adjustment within limits for heac size is possible
through elastic insets in the head band and the use of pad
strips in the head bond. Bakelite esr flaps ire fastened to
the helmet by smzll bolts through three position spring hinges.
The ear fleps are lined on the inside with sponge rubber. The
ear phones of heasd set HS-18 are held by mezns of spring clips.
The spring clips =re fastened to threzded pins that czan slide in
slots in the ear flaps, a knurled nut on the pin secures the car
phone in the desired position. The three position spring hinges
should provice the necessary pressure t» secure the helmet on
the head; however, this was difficult to achieve »nd an adjustable
chin strap w=s provided. See illustrstinns 15 &nd 3. -,

Since 1941 many more helmets hove been testec for use
by crewmen of irmored vehicles. Excessive weight and bulk,
discmfort, :bsence of ballistic protection, inscequacy of the
suspension system, =ncd inzbility to use fire contr>l instruments
have contributed largely to the general unsuitability of the
helmets tested. From 1941 until 1943 a frotball-type crash
helmet (modificd Rowlings helmet) was standard hesdgesr for
tenk crewmen. At an Ordnance Committee meeting on 3 March 1943
the Helmet, steel, Ml was approved as the replacement for the
football-type crash helmet and became limited standard. The
football-type crash helmet was cdropped because it lacked bal-

listic protection properties. Seec Appendix 1 item 1.

14
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So we see that by 1944, the United States Army had
cecseu issue of all component parts of the unif5rm o) familiar_
to tankers all over the world during Wﬁrld War II. Since then,
as we shall see in the folloWiﬁg chapters, no suitsble replace-
ment uniform or helmet has been conceived,. Now, let us turn to

this post World War ‘II period and trace the efforts to cdevelop

a combat vehicle crewman's uniform.

NOTES FOR CHAPTER 2

l%hr Depertment Equipment Boaro Report; Stllwell Board,

 Item 9, pp 73-76.

2Ietter, The Armored Force Board, Fort Knox, Kentucky,
October 14, 1940, subject: M"Military Characteristics of the
Tank Helmet," '

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

hReport of Armored Force Board, Fort Knox, Kentucky,
Nay Rh, 1941, Project number 5 "Report of Tank Helmets.,"

! : /
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CHAPTER 3
POST "7AR DEVELOPMENT
Mahy of the lessons in equipmeht development taught the
army in World War II were costly and to repeat the mistakes

would be inexcusable. To preclude such a situstion and to

provide a basis for continuing research in the matter of equip-

ment, the Department of the Army set up several bozrds consisting
of senior officers of the Army to study the pr@biem,and submit
their recommendsations. We shzll study four of these bozrd re-
ports in detail; namely, "The Robinett Board Report, 194inj
"fhe Generzl BoardvUSFET, l945§; "The Cook Boar: Rerort, 19L5#%
and "The Stilwell Board Report, 1946." The findings of these
boards were bssed on personal experiences and informtion ob-
tained through interviews with-returning officers and enlisted

veterans of World War IT. :

Post War Board Studies

‘1. The Robinett Boarad Report, 1944. This board came

to the conclusioh that the items of Quartermaster clothing and
equipment, in addition to some other items, required modification
or redesign.‘ These recommendstions were cecduced from reports
of armoréd.uﬁits in combat and recommencctions of armored

officers overse=2s or returned from oversess and are as follows:
: . s
...3. Suit, working, one-piece, t> replzce Jacket, HBT
and Trousers, HBT. See illustration IE.
b, Jscket, field, an¢ trousers, field -— to replsce
Jucket, fleld, MI943, and Trousers, field, cotton, OD. See
illustration 18.
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C. - Cdp field and dfess; with visor. See illustra-
tion 19. (Presentea only as a matter of interest.)
(1) Military characteristics of suit, working,

one-niece. o . ‘
(a) Purpose: To repléce Jacket, HBT and
Tl"ousers,_HBT. This uniform was recommended for 211 armored
personnel mounted in vehicles; for ezse in entering, leaving
and fighting in combzt vehicles anu for safety reasons.
(b) General:

' 1. Shall offer minimum resistance to

entering or leaving vehicles,
2. Shall have provisions for cerrying

out of natural functions with minimum exposure,

' 3. Shz11 be of lightweight, poplin-
type, snag-resistant Fabric for temperste summner or troric
wear, treated with fire retardant process.

L. Shall be shrink-proof anc capsble
of being worn over battle cdress uniform.
(¢) Specific:
1. Design -~ one-nlbce coverall type.
2. Drop seat -~ integral with belt -——
shirt tzil effect on back of garment. Drop seat shzll be
faestened by snzps or buttons on sides.
- 3. Front closure -- concealed single
slice, #7 crown zipper from crotch to neck.
' : Lo Pockets -- two breasst pockets,
two hip pockets, two lbg pockets, one pocket for first aid
packet on outer seam of right leg, and corresponding rule
pocket on outer seam of left leg. !
' " 5, Color — OD #7.
6., Belt -~ =djustable with fl:t
buckle. N :
(2) Military characteristics of Jacket, field,
and Trousers, field. '
- (a) Purpose: To replace Jacket, field,
Ml943, and Trousers, field, cotton, OD. This uniform was
recommended for all personnel mounted in comb-t vehicles for
ease in entering, lesving, and fighting in the vehicles,
anc¢ for ressons of safety. |
(b) General: '
1. Shall offer minimum resistance to
entering =znd lesving tgnk.
2e Shvll have provisions for carrying
out natural functisns with minimum exposure.
3+ Shall be wincproof, water repellant,
snag rc31st‘nt fabric equﬂl to that used in Jacket, field,
1943, treated with fire rctardant process. (If 9~nunce
sateen is used, poplin lining shall be incorrorated in
jacket.)

_ L. Trousers shall be of sufficient
height anc jacket of sufficient length to insure complete
overlep of both germents even under extremes of artlcal tion
o>f arms anc shoulcders,. :
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(c) upec1f1.c\
1. Design . -- two—plecc type, 1ncluo*ng
jacket and high-wzisted trousers held in place w1th wide
Clustlﬁ suspenders. .

2. Jacket -- waist length, with high
knitted neck captble of being turned down into = collar,
wristlet and waistband knitted also. Front closure shall be
concealec, Nr 7 crown zipper with single slicde from neck to
waist band. ' /

3. Trousers -- trousers shall be cut
with snug, high waistbénd,, full seat, and full hips and legs.
Fly closure shall be concealed, Nr 7 crown zipper or buttons.

Ls Pockets -~ two breast pockets on
Jacket, two hly pockets, two leg pockets, and one pocket for
first aid packet on outside seam of right le eg, and corres-—
ponding rule pocket on outer seam of left leg,

5» Size -- garments must be.of such
size and cut ss to fit over Jjacket, field, wool; sweater,
high neck; shirt, flannel, OD; uncershlrt wwol trousers,
wool, OD; and crawers, wool

6. Color -- OD #7.

7. Jacket shzll be provided with a
thcch ble hooc of same material and eguipred with draw cord
for close fit around the face.

NOTE:. Buttons and flaps will not be included on
trouser cuffs,...

2. [The General Board USFET, 1945, This bosrd was

established in 1945 to conduct a general stucy of the war. in
Europe and the lessons to be learned therefrom. On winter

clﬁhﬁg,tM3MHmimwetm$cmmmm:

««.During the three. yezr period in the ETO e;forts were
mide consistently to develop a winter combct uniform suitable
for 2ll troops under the ¢ limatic concditions prev-iling. Of
the six cdifferent types of jackets issued curing the winter

A944~-L5, only two are recommended to be retained:

. (1) Jacket, field, wool,
: (2) Jacket, combat, winter. (Armored Force
combzt suit,)
It is recommended that the combzt Jacket be modified to
include breast pockets, and that the outer fabric be made
of tough, wind resistant and water repellent msterial.
Of the seven types of trousers 1ssuea, only two are recom-
mended to be‘retained:

(1) Trousers, wiol.
. (2) Trousers, combat, winter. (Armored Force
combzt suits) »
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It is recommended thst the combatltrousérs be mzde tougher,
more wind resistant, anc water repellent and that they be
modified to include cargo pockets....

3. The Cook Board Report, 1945. This board recommended

that the following guides be used in the de&elopment of Quarter-
master equipment for grodnd forces:

..+&. Clothing, general:

Zij Development must keep pace with industry
in ‘the utilization of the best fabrics, hardware, dyes, and
plastics, Standard cesigns and patterns must be developed,
and tolerances for ,varizstions from these stendards held to
an absolute minimum if we are to achieve uniformity and
present industry with a definite productive cemand. ,

_ (2) Research an¢ development must be continuous -
to find improvec methods of making uniform fabrics water
repellent, flame proof, and gias proof. Launcering processes
mist be developred which will gquickly restore these charac-
teristics to fabrics.

(3) In development the ;policy should be achered

.to of provicding a maximum nudber of general purpose garments
snd a minimum of individual and special purnose garments.

‘b. OQuter clothing: The goal of development for
outer clothing should be to provide three stancard uniforms
which will be acdequate for the greatest number of troops,
and a minimum number of special purpose germents. Uniforms
for gensral issue should consist of & dress uniform, 2 com-
bat uniform, and a fatigue uniform.

(1) Dress Uniform --

(2) Battle Dress -~ There is an urgent require-
ment for a suitable battle dress or combzt uniform for our
Army which will combine smartness of appesrance, comfort,
and utility. 4 battle dress should be designed for temperate
climates and the layer principle applied for colcer climates.
The cut and design should be the subject of specizl study,
In this connection the British type of beattle cress is worthy
of consideration. A battle dress of similar design but of
& lighter weight fabric should be cdeveloped for tropical
service.

(3) Fatigue Uniform -- There is a need for all
troops to be equipped with a one-piece fatigue suit of
durable, washable, lightweight material, which may be worn
as an outer garment or over the battle dress. Development
of this article should include the use of improvecd slide
fasteners in licu of buttons, properly placed and properly
shaped pockets, and convenient seat and crotch openings.

. . (4) Special Clothing ~- The needs of specialized
groups ‘must receive c-ntinuing study. The first answer to
each specialized need is mocdification of the general purpose
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garment in order to give it a still broader utility. If
this proves impractical, special garments must be designed.
(5) Inner Clothing and lliscellaneous Items =—-
Size tariffs and cesigns of battle dress, fatigue clothing,
and uncderwear shoulcd be studied with 4 view to reducing the
range of sizes through introduction of universzal adjustments
and of other expecdients which will accomplish this end.
(6) Festenings -- Slice fasteningsj,buckles,
* snaps, and hooks should be improved to make them simple,
~ lighter, more secure,.and ezsier of operation....

QOf clothing for armored personnel in particulsr the Cook
Boarc had the following comments:

.++Clothing for armored personnel should be cdesigned to
provide a reasonzble amount of safety anc to facilitate
entering, leaving, and fighting in armored vehicles, The
clothing should permit minimum opportunity for catching on
protruding parts in the interior of the tank, and should be
fire resistant. The boot should provide adequate flexibility
for zrticulation of the ankle joint to permit easy operation
of fnot controls, and the scle of the boot should give the
maximum traction on metal surfaces. The following items of
clothing should be especially designed to meet the zbove
requirements: . .

(1) suit, working, one-piece. :
(2). Jacket, field; Trousers, fielcd; and Hood,
field, :
(3) Boot, service, combate..:

4s The Stilwell Boérd‘Repqrﬁ, 1946. This boarad pointed

out the fallacy of depending on civilizn research to provide

suitzble clothing for wartime needs and advised th=t in the

future vigorous and continued research and development be’

. initiated by the Army ancd continued during war or peace, It

alsp recommended that a maximum number of general purpose items
be provided and a minimum number of distinctive or special
purpose items. It was also felt that every effort should be

made to modify genersl purpese items in order to broscen their
utility before new items should be provided for specialiged
groups. .This‘by no’ means precluded the deveiopment of such items,
however, once the need for them had been definitely established.
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Particular 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 follows:

..e8¢ Dress Uniform --—

b, Field or Combat Uniforms —- Research should be
continued to improve the design, color znd camouflage, fit
and sizing of the component parts of the combat uniform.

" ¢. Fatigue Uniform -- For general use including

combat, an improved two-piece fatigue uniform is regquired.
There is & limited requirement for an improved one-piece

fatigue uniform for use by mechanics. A cap with visor should

be provided for wear with the fatigue uniform....

It was recognized that the needs of specializéd groups
must receive continuing study; that élothing for armored troops
should be suitable for wear in cramped cuarters and should pro-
vide protection against fire, and that there is alrequiremént
for a special helmet for armored troops. }

Now let us aﬁalyze briefly the conclusions reached by
these separate boards working over a peribd of three or four
years, covering the latter stages of World War II and the
ensuing postwar era; It is highly sigpifican£ that all of them
agreed on the following points'wifh a few eiqeptions which
shall be pointed out, They are as listed:

1. It is imperative that research on clothing and

equipment be carried on continuously in wer and peace if we are

to obtain the best eguipment possible.
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2. In general, the boards advocated three uniforms
for the armed forces:

a. Dress wniform for passes and special occasions

- such as parades and ceremonies where troops come under the

public eye.

b. Battle dress for performance of evefyday duties
and for combat.'~ |

C» Fétigue uniform for performance of manual labor
and combat.

3. All recognized the desiraﬁility of developing
general purpose items, inséfar as possible, that would serve
the gfeatest number of troops. ‘

L, Fach agreed also that the corbat uniforms should be
made of fabrics that are(durable, lightweight, water repellent,
fire resistant and gas proof.

‘5. Most noted that a nced did exist (might in one
case) for speéial uniforms. for specialized troops, but that
they should be obtained by modifying the general purpose uniforms
dec ided on wherein possible, and where’not rossible that a
suiteble uniform should be deéigned,

:6. lbst recommended a one-piece fatigue uniform which
wouid faéilitate entering, leaving and fighting in combat ve-
hicles and for safety reasons,

7. All agreed that most uniforms in use during World
War II and the periods during which these researches were con-
ducted were not suitable due to the fact that they failed to

meet most of the military characteristics set up for them.
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The USFET General Board, the Cook Board and the Stilwell
Board dealt with these problems generally on an amy-wide basis
whereas the Robinett Board dealt with the subject more from the
viewpoint of obtaining suitable uniforms and equipment for
Arpored Troops. Hence, for the purposes of our resesrch, the
Robinett Board findings are the more significant.

Current Uniforms

T

Let us look briefly now at cur uniforms in present~day
use and consider their charscteristics. We shall not cover the
dress uniform here since our‘_p‘rjmaryhpurpose is te find a
suitable combat uniform which wiil embody the military charac-
teristics' required today._

The battle dress authorized for general issue is the
"lke. Jacket," OD, shade 33 and trousers, the shade 33 trousers
being worn with a khaki or OD shirt and shade 51 neckties
This uniform is designed,to conform with the laye‘r principle
recommended for adoption by the ‘guartex;master Corps and approved
by Departménﬁ of the Army. This means that the uniform must
be of such size thet woolen underwezr, socks, shirts, and high-
neck sweaters may'be worn underneath it‘ as reduifed. It also
mezns thet the uniform. loses its dressy appearance, for without
the fulJ: complement of underclothing the outfit is baggy and
ill—fit’t,jng - nor. does this uniform allow freedom of movement
of the'varrrs and shoulders. When the arms are extended =t
s;mulder-' height or above for short perinds of time, it results
in binding at elbows and shoulders, This cuts off circulation
and. results in unbearable fatigue very quickiy.
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The fatigue and combat uniforms are very controversial
in 211 branches today. Both one-piece and two~-pilece fatigues
made of HBT are in general issuees With these are issued the
Field Jacket, M1943; field, cotton trousers, OD; HBT fatigue
caps, and cotton field caps, OD. The fatigue uniform is also
designed to éccommodate several layers of wool underclothing

as desirecd. This poses no particular problem, however, since

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

 fact that the Army issues two types of fatigues is in itself

pfoof that it has not yet disdovered the all-purpose type
fatigue uniform.-

Now let us briefly analyze the desirable and unde-
sirable features of both as they appear from ocur viewpoint f5r
armored use., First let us fake t he two~ﬁiece fatigue suit,

It is desirable in that it lends itself to the performsnce of
natural funptions with little exposure. One piece may be wdrn
at a time acéording io the dictates of bady temperature (the’
shirt may be removed), n casé of damage to one piece it is not
necessary to salviage the whole suit, Possibly it is easier to

pack and will take less room in thst in certain situations_it‘

L3

might be more desirable to take two pairs of trousers and one

shirt or vice versa.

Some of the uhdeéirable features are as follows: a
belt must be worn with this suit.whichvmigbt cause undue binding
and discomfort in close quarterss Due to this feature also there

is & greater tendency.to get hung on knobs and gacdgets inside
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a tank; the baggy pockets Oﬁifhis:suit are on top of the legs
and éauée«unaue;fubbing by ‘heavy objects if requi;ed to work
while sitting é,sl in a tank; there-is a jgreater tendency for
trouser legs to be pulled out of boot tops while sitting.in a
vehicle because of the close-fitting belt at t!';e Waistline;
there is an overlap of material, too, ﬁhere the shirt is tucked
into the trousers. |

As for the one<piece éﬁit}'most of the undesirable
features of the two-piece suit are eliminsted, but it also
eliminates some of the good 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 m&terial. It may be made to
fié loosely aﬁ the waist, - The trouser legs are easier to keep

in the boots and it gives genérally greater comfort and ease of

‘motion in cramped quarters. Weight is carried for the most

part on the shoulders where it is well distributed., On the

other hand, as this suit is designed‘ioday it causes maximum
eXpoSufé in' tarrying out daturai func¢tions, and when it is damaged,
the whole suit mgst be stlvagedd Neither the cne-piece nor the
ﬁwoipieée suit i3 water repellent, fiame resistant; of flash

proof -- very important considerations for ény branch of the
service aqd particularly in the Armored branch. _

The Field Jacket, M1943 and cotton field trousers, 0D,
give some degree of water proofing, but they are suitsble only
for cold weather as cover clothing for the fatigue uniform. .
Neither of these are flame, flash, or water proof and they do

not afford sufficient warmth for the ir added bulk.
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Current Development

In attémpts &2 determine What the current trend is in
research and development of clothing for combat vehicle crew-
men, our commlttee has wrltten to several orgaanatlons engaged
in this kind of work. Their responses will be summarized in
the following paragrarhs.

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

1 :
November 1951, stated that Army Field Forces Board Nr 3, Pro~

Ject Nr 2422, Military Characteristics for Jacket, Field, for

Combat Vehicle Crewmén was the only current study relating to
develobment in tanke?'s uniforms and equipment evailzble. See
Appendix l'item 2. N

In é letter cated 7 November 1951 from the Operations
Research Cffice =t Johns Hopkins University,2 the following

information was received on the subject, "Tanker's Uniforms

" and Equipment." See Appendix 1 item 3.

Attention was directed to ORO-R-1 (FEC) wherein the
conclusion was drawn that clothing issued to tank crewmen was
too bulky and uncemfortable. Since it could not be worn with

ease inside the tank and since tank heaters were inadequate,

‘the crewmen were provided with inadequate protection. Clothing

furnished in Korea was similar to that worn by infantrymen.

‘It was recommended that based on interrogation of crews we

should resume the use of the tyre of clothing worn by tankers
in World War II. Mention was also made of ORO-T-9 (FEC) which

dealt with clothing and equipment for infantry only and ORO-R~-5

_6



&

L@

&

)

L))

)

”

which deals with. an intensive investigation of all means for
protection of military personnel, including all types of clothing.
Of these three documents referred to above, none are available
for study, The first one is under review by Department of the
Army prioy to officisl distribution and the lagt two are current-
ly in editorial process,.:
A letter from D/A, OQMG, Washington 25, D. C., deted
. 28 November 1951 (Appendix 1 item 4) had this to say:
‘ ...Thls office has iade a search of its flles and can
. locate no studies or oocuments relating to recent develop~
ments in tankers' uniforms as suchi Since World War II
when the Army found it logistically impossible to supply
distinctive uniforms to spe01allzed troops, all the func~
- tional requirements of the various arms and services have
been incorporated to the best posslble degree into a general
“uniform for wear by all flela fofoessiss
It pointed out further that hew combat uniforms for
cold=wet and cold-dry climates haVerrecehtiy been standardized.
in which the incorporation of special desigh features.were
attributed to functional requirements of tank personnel. To
enumerate . some of these design features included ccncealed'
buttons on the front closures of jzckets and porka s, concealed
buttons on all pocket flaps, drawstrings on waist and skirt of
jackets and parkss, dreawstrings on the cuffs of trousers, and
elimination of buckles on combat boots.
It was mentioned also that a new helmet was under
development consisting of a ballistic liner and aluminum shell.

The helmet liner was cesigned to meet the needs of tank forces

and was ‘to be worn without the shell. The combination was to

meet the needs of all other forces.
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In light of the foregoing information it is obvious that
very little, if any research is being conductéd at present with
a view to develobing a spécialized uniform suitable for tank or -
combat vehicle crewmen. The current trend is toward a general
purpose unifor@ that will conform to the needs of the armed
forees as a whole, It ha; been redognizéd aﬁd accepted by most

authorities that a certain amount of specializetion for combat

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

nit ion for specialization insofzr as it pertains to tank helmets

has been consistent zlmost since the tank was conceived. The

matter, conseouently, received continuing study through the

. post war period to the present.

Tank Helmets Investigated
During Post War Period

At present there is no standard helmet specifically

.designed for crews of armored vehicles. Both the Ml and the

fbotball—type helmets are currently used by crewmen of armored
vehicles. During 1944 the Ordnance Department developed four

tank helmets, This was necessary because the M1 steel helmet

did not satisfy all the requirements for an armored crewman's

l’xeadg;:_ear.l+ These four tank helmets were the T-10, T-12, T-13,
and the T-16. These helmets were designed to provide ballistic

as well as crash protection. - Three of the helmets, the T-10,

. T~12, and T-16, were one-piece helmets and differed only in

internal dimensions and method of attaching the suspension to

the helmet., The fourth helmet, T~13, is & two-piece helmet with
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a shell design similar to that of the other three. The liner

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

T-13+" All of these helmets have a femovable skirt which pro-

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

that all four of these helmets be considered unsatisfactoryf5
Efforts to develop a tank helmet during the period 1945

to 1949 were principally c irected towarc modifying the helmet,

steel, M~1l. The following is a summary of results of service.

tests on helmets developed during this period. First was the

tank helmet, T19El, which was a modified version of the helmet,
steel; M-1., There was a large cut-out st the rear which allowed

the wearer to push the helmet onto the back of the head, thus

permitting the use of fire control instruments, It was reconi-

mended that the steel portion of the TI9El be considered unsatis-

‘factory, but that the crash liner be adapted as an interim measure

6

for immediste issue to tank units. _
Next was the tank helmet, T19E2. This was another
mod ificstion of the helmet, steel, M=1. The front of both the

shell and the liner were raised and rimless t2 permit the use

of fire control instruments. There was no cut-out in the rear.

It was recommended that, this helmet be considered unsatisfactory

for use by tank units.

The tank helmet, T-20, was another modification of the

helmet, steel, M-1l. - The suspension was fastened directly to

"the steel shell, thus providing a one-piece helmet. The suspen—

f

sion used was almost identical with the suspension.oi the liner
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that accompénied tank helmet, T19El. It was recommenced that
this helmet be considered unéatisfactory for use'in armored
units.é

The tank belméf;.TQOEl, was a one-piece mocification of
the shell of the helmet, steel, M-1, with a mdifiec }=1 Liner
suspension. The front was raised and the rim was removed.
The rear was raiseé slightly with a shallow rim that ran to &
point 1 inch in front 9f the chin strap holders. The inside
of the helmet.was coated with a sound-absorbant material. It
was recommended that this helmet be cénsidered unsatisfactory
for use by armored units,z See illustration 20.

The tank helmet, T20E2,1wés the same as the tank helmet,
TR0E1l, except the M-1 liner suéﬁension wis uéed in placé of the
rmodified M-l liner suspension.! This was also founad to bé
unsatisfactory fof use by zsrmored uniﬁs.lo S T

| The Doron helmet constitutéd the next phase of‘develop—

ment; it is a 6ne—piece helmet mnde from a msterial calle&
doron. The front hss a cut out which permits the wearer to use
fire contr»ol instruments. . It was recommended after testing
that the Doron helmet be reﬂestéd by Army Ground Forces Board
Nr 3 after a sgtisfactory means of fastening the suspension to
the shell had bheen developed. _This helmet was founc to be
lighter,‘cooler, and more comforteble than the helmet, steel,

M~1, and could be worn when using tenk fire control equipment.
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Research development efforts were not restricted to
new ideas or purely ground’ force ideas. Existing helmets used
by other branches were tested in an effort to develop a suit-
able tank helmet; See Appencix 1 item 5. In December of 1948
two Alr Force helmets, the M§5 and the MLAZ, were tested. See

illustration 21. These were Air Force flak helmets intendec

. for wear over az leather or cloth flying helmet, Headsets were

attached to tﬁe lesther or cloth flying helmet. After tests
it was recommended that the M442 helmet be considered accept-
able as an interim item for use by/armored units, The M=-5
helmet wss considered unsatisfactory as an interim item either
with or without the flying helmet. In further testing and
cGiscussion objectinns were raised to .using the ieather or flying
helmet for wear under the tank helmet. It was finally recom
mended that if the MLAZ2 helmet combination was adopted it should
be issued only to uhits having a critical need for az tank helmet.
Limited issue was macde of thig helmet; however, the helmet was
in the génds of the tank units first committed in Koreaz. Due
to the general discomfort of this helmet, it was discarded by
these troopé in combat,

Tank helmet cesign from 1949 to the present has been

limited by the reguirements for a universal helmet which could

be worn by 21l personnel of the irmy, whether they be paratroopers,

infantry, antisircraft artillerymen, tankers, engineers, or

members\of any other breanch., In other words, the Army is attempt-

ing to develop = panacea for its helmet troubles.,
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HELMET,

HELMET, M4A?2

HEA T. HS-38
é". FLYING HELME 7, %

ARMY FIELD FORCES BOARD No. 2 P 137 # 18-2981 FORT KNOX, KENTUCKY

Air Force Helmets M5 and MLA2, with leather and cloth flying helmet and headset
HS-38 (SC Hs-18)
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At a meeting in the Metropolitan Museum of Art in New
York City in January 1949, = universal helmet design was studied
in some detail and.the liner, helmet, nylon, EX L9—1 evolved as
a possible universal helmet, See Appencdix 1 item 6. This helmet
was constructed of seven-ply laminated nyloh fabric. It offered

considerably more coverage to the back of the head and ears
y 23

than the standard -1 helmet, It was intended for use’without

an external shéll by crew members of armored combat vehicles,
The suspensioh was Simiiar to the standard M;l,suspension.
After testing, it was reéoﬁmended that no further consideraztion
be given to the liner, helmet, EX L9~1 for use by ermored ve-
hicle crewmen and nﬁ.furth@rhdevelapment of a universal helmet
be uqdertaken. IL was recemmended'that a specizl helmet be
developed for chW'members of armored combat vehicles.t?

However, the idea of a universsl helmet was not to be
defeated so easily. The Metropolitan Museum of Art developed
the liner, helmet, nylén, EX 49~3 (Methacrylate Prototype)
in an’effort to correct the deficiencies of the liner, helmet,
nylon, EX 49-1. This helmet wss made of methacrylate mcrely
for ﬂesting fufposes. fhe liner, if adopted and produced, would
be made of nylon. This helmet was designed/to fulfill the
requirement of & one-piece helmet for armored vehicle crews,
It will also serve as the liner for all other personnel re-
quiring a two-piece heimet.

It was recommended-that certain deficienciés be corrected

anc the modified liner be produced in quantity and submitted for
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ARMY FIELD FORCES BOARD No. 2 P IP-39 # “!9‘2 1]"““5 FORT KNOX, KENTUCKY

Test of Liner, Helmet, Nylon Ex 49-1.

Upper: Side view of gunner with Nylon nelmet Liner, looking through the periscopic
sight, M10F. Note: Interference of the rubber headrest with the front of the
helmet prevents access to the sight by the gunmner.

Lower: side view of gumner with Nylon Helmet looking through periscopic sight, Ml1Oy,
Note: Position of the helmet when gunner has proper access to sight.
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ARMY FIELD FORCES BOARD No. 2 P- IP-39 # 50-Th FORT KNOX, KENTUCKY

TEST OF LINER, HELMET, NYLON, EX 49-3 (METHACRYLATE PROTOTYPE)

Side view of tank commander wearing liner looking through periscope sight M-15.
Note the way liner fits on brow pad of periscope,
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extended service tests.’ A .test of the actual liner, helmet,
nylon, EX L9-—3 was made at F'ort BenninéQ Georg.ia.l

- At the présent time the helmet,EX 51-1, a modification
of the EX 49-3, is under teste This project hes been assigned
an "A" prior.i‘c,y.7 No results ;are obtainable at this writing.

The EX 51-1 represents the latest development in helmets for

‘armored vehicle crewmen., It consists of three parts; the shell,

the liner, and the suspension. The shsll 1s fabricated of heat
treated aluminum alloy énd is shaped to cover the head, fore-
head,. and ears. It is cut out at the rear (nape of the neck)
to allow the wearer to turn his face upward without interference
from the shell. It is also cut out at the front (forehead) to
allow the wearer to use optical instruments. The hinged latches
on éither s;'Lde of the shell not only 1:;i:ovide fastenings for the
chin strap but also give a- mean; of locking the liner to the
shell, The canvas chin strap hés a quick rele;.va'se’ device at

one ende. There are thx}o size shells, The small siz;a weigchs
1.33 pounds; the large size weighs 1.45 _r;»ou'nds. The liner is
des igned to flvc rrotection against small arms fire and shell
fragments. It is fabricated of nine-ply, 2 x.2 basket weave
nylon with the same shape and configfuratiop as thel shell. 'The '

liner is made to fit snugly into the shell and is locked in

by the lstches on the sides of the shell, Holes are crilled

into the sides of the liner tp take either of two-types of

suspension, M-l or }-5, There are two sizes of liners: the small

size weighs 1,39 pounds, the large size weighs 1.51 pounds.
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the most advanced effort in helmet development.

7 1
NOTES FOR CHAPTER 3
R Yst Ind Hg AFF Bd Nr 3 to letter Hq The Armored School,
! Ft Knox, Ky, dated 20 Oct 51, Request forvResearch'Material.
& . 2Letter, Operations Research Office, Chevy Chase,
. Maryland, 7 Nov 51, re: "Tanker's Uniforms =an¢ Equipment.!
31st Ind, DA, O9MG, to letter Hg The Armored School,
Ft Knox, Ky, dated 20 Cct 51 Re qucst for Rcse(rch Latnrlal.
hMEmorandum on Emplbyment of Steel Helmets, M~1 with-
in Tanks, AGF, Mecical Research Laboratory, Ft Knox, Ky.
& *2Test of Tank Helmets T-10, T-12, T-13, and T-16,
16 Dec 44, The Armorec Board Ft Knox, Ky.
i 6Test of Tank Helmets, TI19Fl, 9 Apr h5, The Armoreu
Board, Ft Knox, Ky,
Tlest of Helmet, T19E2, Tank Helmet, 29 Aug 45, The
Armored Bozrd, Ft Knox, Ky. ‘
8Test of Helmet, T-20) Tank Helmet, 29 Aug 45, The
s Armored Board, Ft Knox, Ky.
9Test of Helmet, TR0El, Tank Helmet, 29 Aug 45, The
Armored Board, Ft Knox, Ky.
107est of Helmet, T20E2, Tank Helmet, 29 Aug 45, The
Armored School, Ft Knox, Ky.
. letter Report of Army Ground Forces Board Nr 2, Pro-
o= ‘Ject Nr 1212, Test of Doron Type Crash Helmet, 4 Dec, 47, Army
Ground Forces Board Nr 2, Ft Knox, Ky.
- 12Test_of Liners, Helmet, Nylon, EX 49-1, 26 Aug L9,
4drmy Field Forces Board Nr 2, Ft Knox, Ky.
Brest of Liner, Helmt, Nylon, EX 49-3, 15 yar 50,
Army Field Forces Board, Ft Knox, Ky
;-
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CHAPTER 4 ‘
INTERVIEWS OF EXPERIENCED PERSONNEL

As was pointed out in the introductory chapter of this
report, a study of this nature could not be considered complete
unless the views of the personnel who must work and live in
this clothing are considered, The membérs of this committee
feei strongly on this subject, and it is our 5pinion that any
research.and Qevglopmeht in the future along these lines éhould
be based primarily on recommendations from personnel in the

field, No one can possibly know more of the zdvantages and

disadvantagés of 2 piece of clothing, or any equipment for

that matter, than a person who hss used that equipment under
the varied conditions of life in the ficlc. !

The purpose of'this chapter is to briefly surmarize
opinions obtained from experienced personnel througﬁ inter-
views and-questionnariés on the subject of tankers! uniforms
and headgeaf.'xlt is reslized that this-ié not exclusively a
prob}em of the Uﬁited States and for that reason, a brief
discussion of &eﬁelopments and opinioﬁs of allied officers
appears éiso as part.of this chapter,

The authors felt that at Fort Knox is found a true
cross section of armored thinking and, therefore, interviews
were conducted and questionnaires were distributed tQ various

agencies located there. Included among these were the Advanced

Class of The Armored School, which has provided the majority
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of the data contained herein, as well as Army Field Forces
Board Nr 2, and members of The Armored School Staff and Faculty.
Since the two subjects are treated separately in re-

seerch channels, we will discuss uniforms in one section and

: headgear as a separate section in this chapter. Our first

discussion will be that of uniforms exclusive of headgear.
g .

Opinions on Uniforms -

- In the way of opening remarks to this section, it should
be étated that the members of this committee in our investi-
gation and research into this subjec¢t have zttempted to 'main-
tain a completely nedtral'frane éf mihd on the basic issue of
whether or not thereléhould be a special uniform fof crewmen
of armored vehicles. This has become an increasingly diffi-
cult thing £o do since theré‘seems to be an almost universal
agréement among personnei with armor experience that the present
standard uniform contains' decidedly undesirabie oharacteristics,
This is pointed out so that the reader, in examining some of

the comments and recommencations found in this section will

’

~realize that they are not the ideas of the authors alone but

are a'cdncensus of thése interviewed,

As ment ioned above, the gréater part of the data
contained herein camé from members of the Advanced Course.of
The Armored School Wh6s¢ wide and varied experiences were
felt to qualify them to comment., These officers, as well =s
others at Fort Knox, were either interviewed or asked to fill

out a questionnaire on this subject., A copy of this questionnaire;
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_as well as 2 detailed tabulation of results appesrs in Appendix

2 of this report.

Since the principal objection to a specialized uni-
form at present seems to be the prohibitive cést.of sucﬁ a
uniform as opposed to & standard uniform for all tfoops, the
first query put to those officers interviewed was whether or
not they felt that, in spite of cost and the present standardi~
zeétion program, there wes a need for a special uniform for
armored vehicle crew members. The overwhelming consensus was

that there was a 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 reason advanced by the one officer
who answered definitely no, was the cost of such a program,

need for a now field

[}

The other,of{icef stated that there was
uniform but that the need was universal snd all combét arms
should be provided with an improved standard type uniform for
field wear,

It is interesting to note that the reasons gi&en by
those officers desiring the developﬁent of a new uniform were
glmost exactly the same in 211 cases,. The two outstanding
ressons mentioned by every officer were:

1. The present uniform is too bulky to permit the
freedom of movement necessary to properly function in a tank
and

2, The present uniform has too many exterior loops
and.flaps which continually snag on projections iﬁ and on a
tank.
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The general feeling was that the first requirement in
2 uniform is thet it be functional. Since an armored crewman

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

be given 2 uniform with as little bulk as possibie, His free-

dom of movement is essential to the proper performsnce of his
job, and both bulkiness and those features of his clothing
which tend to snag; prevent or reduce this freedom, However,
the crewman is not immune to hest or cold and,‘therefore?
warmfh must‘also ge considered in the unifofm design, Tﬁe
suggested solutions to‘the problem of combining the nécessary
warmth with ldck of bulk will be discussed in a later paragraph,
One other significant reason fbr the édoption of a

specialized uniform which was advanced by many was the factor

of esprit de corps. The issuance of a well-designed tankers!

‘uniform would contribute greatly to the esprit de corps and

ultimate combat efficiency of tankers was a reason‘advanced
by approximately 20 percent of those officers questioned.
We feel that this is an importantvfactor and. should not be
overlooked. All of us have been taught fo'look for esprit

de corps as an indication of a well~-trained, well-disciplined,

and efficient organization, and to strive to do everything

to build this feeling of pride, of distinctiveness, within-
z unit, The paratrooper has his boots, the'cavalryman had
his boots and breeches (which, incidentally, were zlso function-

al), and it is felt that some distinctiveness in a uniform for

armored crewmen, provided it is & functional uniform, would

contribute greatly to his efficiency.
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Another officer in discussing this point stated that
he felt a distindtive uniform should be provided‘not only for
tankers, but all personnel serving with &rn@réd units such as
armored infantry, reconnaissance personnel,'and armored- field
artillerymen. Reéalling his experience as an enlisted man in
1942, he pointed out how proud he and his fellow soldiers had
been of their distinctive tanker suit., They considered them-
seivesl"elite~ﬁroops" and were "damned proud" of it.l

As mentioned earlier in this chapter these three
reasons -- bulkiness, snagging on projections, and esprit de
corps were the most significant ones mentioned\byAthe officers

interviewed. 1In opposition to the sdoption of s special uni-

 form the only argument zcvanced was that of the additional

g ,
cost introduced by such a program, Certainly this would be

& factor worthy of consideration; however, many of ficers took

issue with this on the grounds that-it is fall&cioué reasoning
and false économy. The present cost of tanks and equipment is
so great comparativelj speaking, and the logistical probiem of
tank mzintenance and supply is so great that this expenge
would not be appreciable: The initi&l expenditure would be

an addéd cost, but it is felt that, following this, the re-
supply of such a uniform would be no more expensive, if as
expensive, as the resupply of existing uniforms, It is also
felt that this initisl outlay would be more than bzlanced

by the resultant morale and‘esprit of the armored solclier.

"ake a soldier just a little different, a bit distinct from
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everyone élse,.and you'll“make him a better soldier for it,"

is o statement which we frequently ceme across in our questioning.
It is no more correct to merely establish the fact

that a need is felt for a new and ¢istinctive uniform than

it is to say that:some person is no good. This is cestructive
criticism and s

N\

necessarily be =z

The next step must
recommendation as ta how improvement can be
made., With this in mind, the next phase of‘our gquestisnnaire
deait with specifié questions concerning désign of a new uni-
form and asked the person being questioned to state in his own

words his gener=z1l concept of what a tankers!' unifofm should
look like. ‘The deteiled éesults of this questioning are shown -~
in Appéhdix 2 and it is our purpose here to elaborate.on the
more salient recommendations advanced and to attempt to point‘

out the majority opinion on the design of the.uniform.

As a starting point in design, we felt that the basic
l

consideration would be whether to make the suit a two-piece
or a one-piece one,  There were supporters of both schools of

thoughtsamong those officers interviewed, but the preponderance

of support was in favor of a two-plece uniform. Approximately
80 percent of the officers were in favor of a two-piece design,

and 20 percent favored the one-piece design. Iet us briefly
1look at the reasons advanced by the advocates of each type

uniform.since this appears to be the main bsgsis of difference
in opinion. On ninor items »>f, Jesign such =zs pockets, collar,
cuffs, and the like, there seems to be genersl cgreement on

both sides.
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In almost evér& casé where the one—ﬁiece uniform was
proposed, reference was made to the oneepieCGVflying suilt used
by the Air Force, and the desirability of using it zs a basis
of design. The principal reasons for this reference to the Air
Force uniform were that it brovided warmth, was not too bulky,
contained adequate pocket space, and was easy to get in and out
of, thus providing comfort, convenience and the characteristic
of being functional. It was pointed out that this unifSrm
should have a built-in lining of pilé or similer msterial in
order to eliﬁinate the bulkiness céused by having a separate
leyer-type lining worn under it,

About 90 percent of the officers who recommended a
one~biece suit thought it»desirable to have a drop seat incor-
porated in it so that it wphld not be necessary to remve it
to relieve onéself. The other ten percent felt that the drop
seat wauid serve no purpose since men would wear anot@er pzir
éf'trousers uncder the suit and, unless all clothing was -pro-

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

‘purpose. This is a point well taken; however, in a later

paragraph, itAWill be seen that the basic under-garment of

coverall type recommended by most would contain this feature,

thus -provicding a possible solution to the problem.

Essentially then the recommendations for the one-piece
suit are theat it should be functionai, should not be as bulky
as the existing uniform, should provide warmth if adequately

lined with pile or some similar material, should provide ample
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pocket space, and that it should be neat in appearance'as well,

As to specific design to fill thesevrequirements, the con=

" "census seems to be as follows:

1.. Be similar to the Air Force flying suit with
zippered front and zippered legs for ezsy entry anc exit.

2. Have snug fitting cuffs on wrists and ankles.

3. Have a high knit collar,

L. Héve anple pocket space -= pockets; however, to
be zippered so as to prevent snagging on.préjections.'

5. Be lined with a material such as the present pile
liner; this liner is to te.zipped in =as part of the garment
and not separate as the present liner to the MI943 field
Jjacket, ‘

b 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 uniform, This is the larger group of
the two, and it is conceivable that experience has contributed
grestly to the large preponderance of support for this type
uniform,‘ Qur reason for making this statement is the con-
stantly recurring remark on the part of many who were inter-
viewed to the effect that, MAll we nesd is the old World War
IT tank;rs‘suit with a few modificat ions." Chief among the
modifications mentioned were a carker color and & stronger
outer matérial to resist rips, tears, znd the deteri5rating

effect of grease and oils. It is very likely that association
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with a, satisfactory one-piece suit in thé past might have
caused more fzvorable comment in its behalf, ‘ |

The basic réquirements desired in this unifom as
stated by those officers favoring it were essentially the
same as those listed by the prdponents'of the cne~piece uni-
forme To repea%: that the uniform be functional, have less
bulk but still possess necessary warmth, have no loops or
flaps that will catch on projections, prdvide ample pocket
space, and be neat in.appearance. When yqujnote the similar-
ity of thought ass to basic fequireﬁ@nts, it becomss éppﬁrent
that the msjor difference of copinion between the two schools
of thought sppesrs to be either a matter of personal taste

s to appearance or a preference fixed in the mind by having

had the experience of wezsring one or the other type of uniform.

There were, however, tw> other arguments advanced in
behalf of the two-piece .uniform which the authors feel bear
great merit anc are wofthy of mentioning st thié time, One
is based on economy anc. the other on the difference in warmth
reéuired by the upper and lower portions of the bocy. In
essence, thejeconomy argument is based on_the problem of
salvage., It was felt that on many occasions only one part
of the uniform (either upper or lOWGr‘portion) would bec ome
worn to the eitent that it was unserviceable, In the case of
a one-piece uniform, this wnould necessitate salvage of the
entire garment, whereas only one-half of a two-piece uniform

'

would have to be salvaged under similsr circumstances. - This
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certainly appears to be an asrgument in favor of econosmy, and

is worthy of cons iderstion since sdded expenditure is one of
the points raiséd in opposition to the acoption of a distinctive
wniform, The other point mentioned wes that in meny csses,
end this will be particularly true of fhe driver, BOG, and tank
commander, only the upper part of the body ié exposed to the
elements and would thereforé require more protection than the
lower portion. With a ome~piece uniform, it would not»be
possible to provide for this difference in wzsrmth requirements,
whereas, with a two-piece uniform, the trouser portion could.
be reroved and only the jacket worn. Here again, we have a
point worthy of copsiderstion on the basis of the uniform
being made to fit the job.

As mentionecd above, on most minor points of design,
both those preferring the one-piece uniform and those p;e—
ferring the two-piece uniform were generzlly in agreement.
One of the points on‘which persongel mere4queried was what
color this uniform should be, A breaskdown by percentage as
to perticular colors desired appears in Appenaix 2 but it was
generally desired that the color be dark, Approximstely one-
thirc desired a dark green coloring, one-third an OD color,
and almost one-third ststed that they had no preference so

long as the color was a dark one. There were a few who aavo-

.cated a black uniform. Reasons in all cases were to the

effect that the crewman must work continually with oils,

grezses, ammunition, and tools, and a light-colorec uniform.
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such as-the World War II tanker's suit showed this cirt much
moré quickly and obviously ﬁhan would a éark~colsreé uniform.
| There wés almst universal accord (see figures in |
Appendix 2) thaézthe uniform, wheth;r it be one or two-piece,
should fit snugly at the ankles anc ﬁriéts and have a High,
knit, zippéred collar. Those desiriﬁg a two-piece uniform
wished the jacket to be short so that there would be no skirt
suéh as on the M1943 jacket, and to also fit snugly around the
waist. The generél design of the Armored Force combat suit

in this respect was consicered very satisfactory.

There Was & small group wh§ feit.that there shnuld be
no pockets.on this outer uniform. They felt pockets would
tend tﬁ catch on projections in the tank and.zlso thatlthere
i§ & tendency for the pocket to become & éatchall for every-

thing from ammunition to spare parts, The grezst majority

'~ felt, however, that there should be é grezt deel of pocket

" space and the concensus of opinion was that these pockets

should zip closed, thereby eliminating the hazard of snagging.
About 80 percent of the officers‘questioned were in this
groﬁp. They felt that pockets should be located not only oﬁ
the jacket,_bdt that there éhsuld also be nne of two larée
pockets on each leg similar to those on the Air Force flying
sulte .

Two other points of interest which were brought out

were concerned with the desirsbility of continuing use of the

‘present type layer system for warmth, and whether the uniform

should be equipped with some distinctive type insignia.,
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In reference to the former, the great majority were

a)

opposed to the present type layer system of separzte liners

. < and outer garments such as the MI9L3 jacket or the parka.
. It was felt that this is one of the main causes of bulkiness
cl in the uniform, and also tﬁatvthis type of clothing is -uncom=

fortable in thzt it tends to twist on the body and "bind up"

the wearer, About 80 percént desired a built-in lining of .

W)

pile or wool OD msterial,

Distinctive insigniz on the uniform was not given
very favorzble cons ideration by sbout 80 percent of those
questioned. They felt that the uniform itself, worn with the

regulation armor and unit insignia, would be distinctive enough

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

*

Up to this point the questionnaire had cealt with a
cold~weather uniform. The next requirement, and one on which
there was not as much discussion, was for a warm-weather uni-

form which could zlso be worn uncder the winter uniform as a

«

bzsic layer. About 70 percent of the bfficers.desired a one-
piece suit, similar to our present one-piece coverall, but
with cértain mpcdifications, Chief among these modifications
were a lighter, more pornus material, zipperec pockets on the
2 chest and legs, acdjustable cuffs, and a cdrop sezt, In nearly
2ll cases the recommendations for modification were similer

i

and there was not as much dissatisfaction expressad with the

v

present garment as there was in connection with the cold-

weather uniform. Those officers desiring the two-piece

i

L6

*)



)

@

-

‘ol

fatigue suit made recommendations as to improvement in design
and material similar to those offered for the one~piece cover-

all. Their preference was égain based on the economy angle

as far as salvage is concerned znd the fact thst in extremely

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

We have now briefly discussed the major recommendations
gleaned from a study and analysis of the questicnnaires re—‘
ceived by fhis committee, and it would be well to summarize the
results and arrive at g>uniform based on the majority opinion,
This uniform would consist basibally of two layers:

1. The one—pieée coverall type uniform fér.warm
weather, with the foilowing character istics:

as Of & material lighter and co»ler than the
present HBT. As to what material in psrticuler, comments
were-not specific but it was felt thet this was 2 problem for
textile engineers,

b. Ample pocket Space on tpp and on the legs and
these pockets would zip closed. |

c. Adjustable cuffs.

de A collar similar to thb one on the present
COverglls. |

e. Equippec with a drop seat,

f. Neatly tailored and not bhe baggy.

2+ A top l&yer, cold-weather unif&rm which would

have the following characteristics:

L7
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cuffs to be elastic.

~

as Two~piece, jacket and suspender-type trousers.
(General cesign of the World War II tanker's suit deemed
suitable by about 60 percent.)

b. Snug cuffs and high, knit, zippefed collar;
' c. All fastenings to be zippered.

d. Ample pocket space on jacket and trousers,

- All pockets to be zippered.

e¢. Dark colored masterial such as dark green or OD. -

f. 'Straﬁg materisl to resist rips; tears and
effects of grease anu oil.

'g. Cont;in a built-in 1in;ng._

he Be eazsy to get in and out of‘by use af zippers.

i, No loops or flaps which wi;l catch on projec-
tions, . | °

J« Have a zippered drop sezt.

K. Be a2s neatly tailored as possible giving first
priority, however, to being functional.

The authors felt that, though sbout 20 percent of the

offiéers cuestioned above had experience in Korea, it would
be well to ascertain the results of other similar‘researches
conducted among'persannel serving in Korea, We were unzble
to locate any detailed qgestionnaires-used by other agencies
in such a study, but did locate several p;;agraphs sumqarizing
the feeling on the suitability of present equipment for use
by .tank créwmen in combat. We feel it would be well to qﬁote

two of those paragraphs here. . -
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The first was located as pirt of the operational re-

search studies made by the armor section of I Corps in Korea

. 2 e
and states: _ o N

, Conclusions. The use of standerd issue winter clothing
by tank crews 1s impractical.

Recommendations. The Armored Force combst suit of
World War II is acknowledged by all to have been the most
cdesirable clothing that the Army has ever issued, The new
DA uniform boarc has adopted a new combst uniform very
similar to this in principles Tank crewmen require warm -
non-~bulky clothing based on the layer system, free from
protuberances and flaps that will catch on hatches, and
with particular emphasis on keeping the legs warm.

The next quotation was taken from a report by an AFF
observer team which wss in Korea during the year 1951.3

Tank crewmen emphasized that they need a satisfactory
overall type uniform, During the past winter in Korea
they were issued the parka with liner -~ a very bulky and

. binding unifcorm for work within a tank. The headgesr is
. also not satisfactory. 4 football type helmet with built-
in headsets must be issued to tank crewmen.

e

Opinions on Headgear

Our interviews indicate that for the tank crewman the
mo st important helmet characteristic is protectimﬁ of the head.
Most people were in agféemeﬂt in regard to'cfash protection,
but they were divided in regard to ballistic protection. - We
feel thot the major consideration causing this divided opinion
was increased weight rather than the relative need for ballistic

protection. Had they the knowledge of the capabilities of

{

mocdern plastics which give the protectién of steel without its-

inherent weight, we feel that the figures on these two items

would almost be identical,
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Any item of eguipment must be reasonably light and .
comfortable to the peréon that must carry ar wezr it. There
are three items that contribute to comfort in the helmet, apd
each is & serious problem in itself that must Ee golved before
a suitsble tank helmet can be. produced, They are weight,
proper suspension, and firmness of adhesion. When you incregse
protection, you increase weight, and when you increase fhé
comfort of the suspension, you often reduce the menner in which
the helmet stays on the head during rapid position chénges of
the body. Most persons interviewed understonod these problems
and sgreed that the only solution was to fing thai pnint where
you ggt the most protection with the least weight, and the
greatest amount of adhesinn With the leagt sacrifice of comfort.
Care musflbe taken to fit the front of the helmet close to the
forehead so that sighting equipment may be fully utilized.

_Tﬁere are in every walk of life a few cissenters.
Dissenters or no, they are entitled to their opinions, and
their opinion should be considered. Ih‘our interview we find
that of £he,number of people who were not in favor of a tank
helmet (only-5 percent), 4O peréent of this 5 percent favored
retention of the M-1 steel he Imet. fhese individuals evi-
dently lacked the experience,:had been misinformed, prejudiced
to standardization,'economy conscioﬁs or had some similar
reason fdr declaring themselves on this iﬁea. It is certainly
reasonable to assume that they are not correct, and that the

remaining 95 percent -of those interviewed are right.
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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 coqurtable piece’'of headgear yet discovered, and it lends

- itself quite readily to earphones and optical instruments; however,

most of the persons interviewed felt that these advantages should
not be utilized to.the.camplete sacrifice of protection of any
kind? We feel that we could no more send the tanker into battle
with his pitéhing vehicl§~without adequate head protection than

we- could:ask the firemsn, the construction workef, the football

-

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

heads in their everyday work, to throw away their headgeasr for a
more comfortable cloth counterpart,

The color of the helmet is of no great importance since
it can be readily changed, and the concensus was ip favor of some
shade of olive-drab. color.

Nost interviewed personnel voted down the use of a chin
strap, mainly because they felt that some risk was involved in
snapping tﬁe neck in éase of a sevarg,blast; Some just‘didn't
like having something under their chin, and felt that the hel-
met could be made tight‘énough to adhere to the head and pre-
vent its falling off easily without.chin strap. They were
possibly not awére of the safety breskaway devices that can
aufomaticélly relesse the helmet under pressure. We wonder if
they were complete;y sware of the fact that & tight-fitting
helmet keeps out all external sounds, and thst it is somét;mes
advantageous to be ¢ble fo hear the spoken voice or enemy fire,
especially when directed toward the wearer of the helmet;
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The wool liner is of no gregt consequence, If, in test-
ing, it is found that oge isvdegirable or necesséry, it can be
readily produced and issued.

| The problem of communications equipment is quite serious,
since, due to motor, track and firing noises, instructions cannot
be transmitted in a tgnk by voice alone, Oniy by electrical
transmission are we able to communicate in tanks. Oﬁg of the
great problems is the many itemé necessary-to complete the re-~
ceiving and tranémitting qircuits, end their phenominal suita-

bility for becoming lost, strayed, or stolen, tbgether with

- their celicate construction which lends itself to early destruc-

tion underfoot or in the.moving parts of the turret. Iost per-

sons interviewed desire that this equipment be incorporated into -

" the helmet in such & way that the communications hook-up proce-

dure will be simplified, and the units will be kept together and
pfotected by the helmet itself.‘ The type of headsets or micro-
phones appear to be immaterial so long ss they cen be incorporsted
intb the,helnet, function propefly, and are.cpﬁfqrtable.

The problem of sizes makes itself apparent in the inter-
yiews insofar as the personnel aré equally divided between a
universel size and several sizes, Proper fit is most important
and there is considerable difference in the space between a
large~size hezad and a small-sigze heed and the sides of the4hei—
met. Too much space may allow the entry of too much outside
noise, too much blast from firing, and cause the helmet to be

unsteady on the head., Too 1little space on the other hand may
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cause all outside sound to be eﬁcluded, and the helmet to be
snug to the point of being uncomfortable. W feel that a solu-
tion somewhere betWeen these extremeé is desirsble,

The matter of what type of issue should be maée of
this helmet if.deVeiﬁped is not really within the scope of
this research; however, it -is a prbblem that involves the
helmet, and we will only mention it here., If issued with the
tank, there is the metter of getting the right size and of

possible sbuse as it is passed from one crewman to the next

in the event of transfer or discharge, Organizational issue

seems a good system, especially in the matter of sizes; but,

if is felt that if not strictly supcrviscd the care of the item
may become lax. Individusl equipment has all the sdvantages
ment ioned except the individual becomes the owner, and it may
find itsAway to unité or placesvthat may prove undesirable from
the Army viewpoint. This system would, of éourse, neceésitate
issue in larger numbers than the previously discussed systems,
Pefhaps én individusl issue that would obligate the wearer to
turn in the helmet for a value as sssessed according to its
condition upon transer from an armored unit or discharge would

be the answer.

NOTES FOR CHAPTER 4

Captain C. C. Ross, Armor, Advanced Class, The
Armored School. ) '
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CHAPTER 5

FOREIGN UNTFORMS AND HELMETS
FOR TANK CREWMEN

It is noté';‘the purpose of this chapter to deal in grest
detail with the uré'x‘_iforms of all foreign nations but rather to
establish the fact;‘ that foreign armies have recognized the
need for specialized uniforms for tank crewmen, The. investi~
gation disclosed that the distinc‘tive uniforms appeared to
result largely from functional requirements; however, xthe
distincti\feness of the dress uniform was undoubtedly der;ive'd
from an effort to foster pride in the armor branch. No con-
certed effort was made t» investigste the dress uniform:
suffice it to refer in passing to the black dress uniform with
pink trim of the German Panzer Force .and to the recently deve-
loped gold and green dress uniforms worn by Russian air and
tank oi‘fi'c:er's.l Sources of information on all fcréign uni-
forms and %‘ela‘ted equipment were scarces A few intelligence
reports were;, revealing but most informatién T/'VE\S derived by
stud;ving phofcogréphs ‘and interrogating foreign student offi~-

cers at The Armored School,

Foreign Uniform Design

The basis for a good many of the existing foreign tank
uniforms currently in use is the British Tank Suit. See illus-

trations 24 through _'2___6, This is a one~piece suit, utilizing °
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both snaps and zippers for fastening. Two zippers, each

beginning étigﬁe bottom of the'troﬁser legs, are installed
up the full 1éhgth'of.the froﬁt to the collar. As an addi-
tional, novel% énd practicél.use, this suit mzy be made into
a sleeping b&éﬁby closing the zipper fastener of the right
leg to that of the left leg. The suit has & built-in OD wool
lining and a détachablevhood, Pocket space on this uniform
ié ample‘and the pockets are faétened by means'of snaps. A
pocket with slots ﬁor‘péncils is provided over thé left
breast, Note, also, ﬁhe pelt installed inside the suit to
allow adjustment of the Waist. The uniform is light tan in
color; simi%ar in this respect to the United States Armored
Force Combat Suit.’ Recently% some objection has been raiéed
on the need and expense of this garment énd, as a result,
"The Working Ebrﬁy on ..tandardization with the USA and Canada
on €lothing and General stnresﬂ/undertook an invéstigétinn.

It would be interesting at this time to present some excerpts

from a recent meeting of this committee, since the ideas there-

in are very significant to this subject, " These remarks show

a reslizztion on the part of the British thsat ﬁhere\is a

need for further research and development in this field, and .

they contain the military characteristics felt desirable by

the board. The 63rd meeting of this committee took place in
London on 22 November 1950, In regard to the project entitled,

~ . .2
"Tank Suit," the chairman read the following:
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we+ds Action by the ministry of supply on this pro-
Ject hac¢ been suspended until the reports on the troop
triezls with the new range of combat clothing had been
studied, as it was hoped: that these reports would show
that the combat suit wouwld be suitable for tank crews in
place of the oversuit and battledress, thus making redun-
dént an expens ive gdrment which has only a limited spe=
cialist use,

be. Reports of the troop trials with the conbat

suit indiczted that thls garment was not acceptable as
a replqcement for the bank suit, and that a requirement
for an improved tank sult persisted in all RAC units...

This is inserted to point éut that field testing is the_basis
on which this committee ig making the ir recommendations,
During the 63rd meeting, bssed on the fincing that there was
a requirement for an improved tank suit, this comuittee -for-
mulated a directive for<further‘develdpment which stated the.
military charscteristics to be sought:

Title: Tank Suit 1
Purpose:s -
5. To improve the present pattern tank suit.
b. To produce a tenk sult embodying all the ad-
\ vantsges of the present garment without the disadvantages,
Military Cheracteristics:
1. Functional requirements,

a. The wrist fitting should be broadened or re-
designed to prevent chafing,

be A stronger and more curzble material should
be used, providing it neither increases the stiffness

and weight of the gsrment, nor detracts frwm any of the
other required properties,

c. The materisl muist be pre-shrunk,

¢. The slide festener must be stronger.

~e. The garment must be fitted with z means of
closing the bottoms of the legs at the ankles,

fo A larger tug should be fitted to the slide
fastener to facilitete opening and closing,

g. Mallesble wire should be inserted in the front
edge of the hood, as in the parka, to prevent hood from
blowing off. \

he Hood-should be permenently attached to the
garment. : '
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2...7 Proofing.

. a,.: Garment should have wind and rzin resisting
qualltlos equal to the materisl of the combat suit. In
any case, extra protection against water is required
across the shoulders, at the seast, and at the lap, where
a puddle tends tor form.

be : Must be rot-proof and mildew-proof.

c. " Proofing must not deteriorate azftér cleaning.

3. Effgcts on human body,

Must contain no element which would csuse derms-
titis or sérious complications to wounds. Materisls
coming in contact with the body must not cause any physi~-
cal irritation. .

Lo Other desired military characteristics.

de The weight and stiffness of the material
should be reduced to increase mobility,

be If possible the materizl should be more oil-
resistent and also fire-resistant than the existing gar-
ment.

These recommendations are presented herein since it

is felt th=st they contsin many sound ideas, but chiefly be-

cagse'they show that others feel.t?e-peed for action in this
field déspite the fﬁct that addition&i expenditure would be
involved. Officers of countriésAusing this British Tank
Suit, namely England, the Netherlands, and Belgium, were =zsked
for tﬁeir recommendations in the development of'a new uniform
for tanker's use. They felt that the unifﬁrm shhuld be a
éne-piece, coverall type, and should be of a waterproof
materisl. The bulkiness of the existing uniform could be

reduced in their poinion, but this should not be done at the

expense of warmth, Research should go further in the field

of textiles and produce & material which would at the same
time be light, durable, and werm, Their ideas were similar

to those of thé Americah officers in regzrd to reduction of
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bulk, and also 2s to eliminatinn of flaps and loops which

would snsg on protuberances within a tank. Zipper fostcnln Sy
they felt, would be best to use on this uniform in »rder to

prevent this snagging, ahd also for ease in putting on and

" taking off the uniform.

The winter uniform of the Russian Armored Force is

not so distinctive as the British Tank Suit as far as can be

~

ascertained from intelligence reports. One Russian transla-
tion dated 19 September 1947° states:.

For winter wear the Armored Force is issued a short
fur coat paintec black, and a pair of trousers quilted
with ¢otton has proved t» be very satisfactory. Ieather

_costunes for tank crews are invalusble in autumn anc
spring, but sre useless in winter and in the hvt time
of the yesar,

The leather unlfimn, probably due in most part to its dura-

blllty, is not only porular with Russian tankers (111ustrat1ﬂn

27 ) but also as a jacket with the Italian and french tank

crewmen (illustration 28). .When treasted properly, leather
also can be made to resist oils and greases in addition to
its other widely known properties,

In regard to the summer anc¢ fatigue uniform worn by

“Russian tank crewmen (illustrations 29 through 32; the follow-

. . C s . b
ing description is quoted:

Armored troops have been observed wearing both black
and olive-drab whip cord coveralls, The black coverall,
which may fade into purple or vinolet c¢»olor, is closed by
means of six concealed huttons, has a smell turned-down
collar, and is closed st the neck by means of a wire hook
and eye., .It has one pocket on the left breast with a
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buttoned-down flap, a large pocket on the right thigh
which has & sm2ll buttoned flAp which covers only sbout
cne-half of the width of the pocket, has adjustable straps
with two buttons each on the sleeve cuffs snd ankle por—
tion of the trousbrsj reinforced elbows and knees, and a
drop seat which is closed by means of a cloth belt and
buckle, both of which are an integral part of the cover-

- alls  The olive~drab coverall has two breast pockets with
buttonec-cdown flaps, reinforced knees, sznd hes adjustable
straps and buttons at the cuffs, adjustable straps with
a metal buckle at the bottom of the legs, a cloth belt
with a wire buckle, buttoned side pockets —- one on either
sice —- and a small turned-down c¢ollar. It is closed by
means of seven concealed buttons in front. The olive=-
crab coverzll has tabs for attaching the shoulder boards
(officers).

The black: eoverall presents ey ong ocutstanding fezture with
which to be concerned -- the drop sest, This fesnture is
ex&cﬁly alike that proposed by the Robinett Bozrd in 1945,
(See chapter 2,) |

Little or no information was available in regard to
the uniforms worn by the armored forces of other nstions,

Indications point to the fact that the armor branches of

'
~

other armies zre dependent upcn the major power which supplies
their armament for the type »of uniform to be worn by armored

personnel ~= United States, Great Britain, France, or USSR.

Foreign: Helmet Design

4s in the case of the uniform, the cesign of the
taﬂk helmet in use by foreign armles is z2lso dictated to a.
large extent by that adopted in the éountry éupplying ﬁhe
érmamenmg?NWithithedembepkion bfﬁ%h@‘Uﬁited'Sﬁaﬁes, however ,

the dark colorecd beret is the international symbol 3f armored
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personnel when ﬁot actually within their armorec vehicles.

The source of informstion in this matter was largely throug
interrogation of foreign officers and interpretation of photo-
graphse The information received was neither official, con=
plete nor comprehensive, It did, however, give some icea of
what is beiﬁg used by at least some armored forces, what the
present trend of procurement is pointéd toward, and what the
officer personally consicers acdequate for armor needs. Com-.
ments from many of the cofficers were of very little valueﬁ
since many had used only Americen tanks snd the foﬂtball type
helmet thst was-evidently part of the,an-vehicle'materiel.

See illustration ;; for view of French tank crew wecring . '
United States crash helmets Many countries had little or

no-armored history prior to World War II; this was particularly

true of the South American countries. The comments of these

officers have been summarized below by country with only

emphasis being placed on countries that produce their own

.tanks, ~

England. The infantry steel helmet was used by armored
vehicle crewmen, but it was uncomfortable in the tank, fell

off easily, and interfered with the use of the optical instru-

- - 3. » h]
.ments. len inside the tank soon discarded them, but they

continued to be worn occasionally by the tank commander who

was in a somewhat exposecd positions The steel helmet for the
crew was kepﬁ in the turret or hung on the outside .of the
tank for use if dismounted act lon becsme necessary. The

“

.
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headgear moé@ universally used was the Beret, which was
comfortablq; Well atapted to the various duties of a tank -
cféwman, and ﬁas aimark of distinction for the armored soldier,
The majof deficiency in this headpiece was 1its comﬁlete lagk
of crash énd bellistic protection features., The officer
interviewed stated that he felt a helmet des igned for the

~

needs of the tank crewman was definitely a necessity, He

was in favor of & football type of metal or plastic helmet

that would offer crash and ballistic protection without a

great deal of weight. It should be comfortéble, not interfere

\

with the use of optical instruments or aiming devices, ancd not

fall off the individual's head easily,

Egéggg. Before World War II a steel helmet eépe—
cially padded and adapted for tank crewmen was used exten—
sively and is currently in limited use (see illustration 28).
Dﬁriné Wbrld War II the Frencﬁ Army was équipped with American
tanks and used the footbail—type helmetcissued witﬁ the tanks.
A new helmet is being produced at this time. It is repérteﬁly_
an aluminum shell with a sponge rubber 1inef.that will offer
tbé same ballistic protection as the M-1 steel helmet that
is used by United States forces. This piece of equipment is
expected to be light, comfortable,and adapteé to receive
communication equipment (see illustration 34 fér artist's
concépt of proposed helmet), Ground units of the French

Army use the Americzn steel helmet, but this is ebsolutely
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impracticsble for tankers since it is heavy, uncomfortzble,

- and it shifts or falls off whenever the by position is

rapidly changed.- It has prwen completely unsatisfactory forA
use with headsefs.a The éffiéer interragafed.féels that the
.tank is 2 speéialvweaboh with'épecial problems, .and that a
‘specisl helmet-tq assist the operating personnel to more effi~-
ciéntiy pgrform their mission is certainly worth the time,
money, and effort that may be spent in its development,

. Qﬁgggg.; Before World War II the Csnadian armored
units used & rugby or football*typé'crash helmets During

‘World War II they developed a steel helmet with a rubber

shock liner,. This was not generally accepted by the tank

crewmen because it was heavy and somewhst uncomfortable.

After the wir it was deciced that for tank crewmen the beret
WaS suffidient head coverﬁng and it was issued to E; worn not
only while opersting tanks but for general- duty wezar as welly
This officer felt that the beret was suff?cienp he;dgear for
the tank cfewman, except when it was necessary to dismount,
and then a steel helmet which cogld Qe stared in the turret
or hung outsidé the tank dould be worn.

Bélgium. This country issued & mocified infantry
steel helmet tp.its tank crewmen, The‘visor of the steel
helmet was removed and a heavy leathér'pﬁd was substituted

therefore to assist in sighting through the aiming devices.

Since Bclgium did not participate to 2 great extent curing

63



B¢

5

o}

<

-

113

S

k4

World War II, no further development was macde. ' This helme£
wes discarded because it ﬁas«heavy, uncymfortable, was not
adaptable to communiCatiog equipment,\and did not stay firmly
on the wesarer's head, Thé beret service cap with earphonss
is -at present the only-he%dgear used by Belgian tank crewmen,

23

It was felt that, althnug% the beret was quite éﬂmfnrtable,
it offered absolutely nolérotection of any kind. It should
be replaced with & comfoﬁtable; light-weight, well-ventilated
tank helmet which features a built-in microphone and headset,
Such & helmet, slthough not presently available, must be

developed at all costs,

Other countries, Representatives from Greece, Spain,

Denmark, Pakistan, and Iran stated that they had very little
armorec equipment, and lacked background in the field of

tank helmets. Each was familiar only with the headgear that

e

was issued with the tank which narrowed the selections down
to the beret for those countries that obtained their armored
equipment from Great Britain and the football helmet for those
who received their equipment from the Unitécd States with a
beret for dismounted d&ties. See ill;stratians 35 and 36

for Ttalian, Greek, and Turkish troops wearing the beret.

The one exception to this was Spainy a country that had
occasion to use some German armored equipments The helmet
issqed with these vehicles was constructed mostly of leather, 

and resembled somewhst the United States football-type helmet,

6L
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A GRESK TANK CREW hE1AXES BESIDE
THEIR TANK.

The teret is usea extensively by

armored units throughout Europe.

A TUKKISE TANK CREW
WITHE THEIR AMERICAN M-24, FURNISHED THROUGH

4l

AID MISSION.
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A1l of these officers expressed & desire for a one-piece t ank
helmet with built-in communication equipment to provide a
unit that could be easily put on, plugged in, and permit the

crewnen to be instantly ready for the business at hande

USSRe The unique:Russian-type helmet is becoming quite

common among the Satellite countries -and others that use
Russian armorec equipment, An intelligence report of l9h33
states:

«+»The tankerts helmet is not rigid.ét alls Three
heavy padded cloth strips run front and back over the
top of the head, 4 large padded buffer runs the length
of the foreheacd, There 1s a flap which may @ ither be
pulled down the neck or snapped up out of the way.
Cloth or leather —=— 4..

For the cloth helmet, see illustrétimxgz while the leather

helmet sppears in illustratknlglu The pacded cloth rolls

are obviously provided for the purrose of shock protectlon,

The .helmet docs not offer ballistic protection nor protecticn

zgainst sharp objects that may strike the head between the

rolls, The earphdnes appear to> be in pockets on the ear
flaps which facilitstes instzllation. The chin strap re-
portedly includes tte throat microphone,

There would be no purpose in studying the various
foreign helmets presented herewith without ceriving some
idess. Consequently, & summation of the outstanding features

of the helmets diseussed and of the opinions expressed by

various foreign officers appear below:
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1. Xyberet is a practical, distinctivé headgear and
is internatiogélly recognizec symbol of armpred personnel.
2. A fank helmet is neeéed.. |
3.. It should be light in wéight and comfortable,
Le It shnuid of fer both_ballistic and crash protection,“
5. It should incarpgrate the helmet anc the communi-
éation equipment into one ;nit.
: 6. It shouid fit snugly, be of thé football type,vand

should not interfere with the use of optical instruments.,

- NOTES FOR CHAPTER 5

R T |
. WDGS Intelligence Report Nr R-62-49, subject: MParade

in Moscow,! dated 1 May 1949., Contiventisl.

2Wbrkihg Party on Standardization with USA and Canada

‘(Clothing and General Stores), November 1950, AFF Borrd Nr 2,

file F 421,1.

‘ SvExtracts Regarding Tank Uniform -- USSR," inclosure
1 to letter, Department of the Army, subject: "inswer to Re-
quest for Information," file AICBB~E, 15 February 1952.

Secrg}g_. v » ,

hDraft of OM Contribut ion to Armed Forces Handbook ~—
East Germany, IS 140. ’ '
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CHAPTER 6

APPLICATION OF MOTION STUDY. AND JOB ANALYSIS
| TO UNIFORM IESIGN

Having traced t%he develOpmeht of the uniform to its
present form in currenti% issue and having established, to a cer-
tain degree, the fact that this current uniform is unsatisfactory,
we feel it logical here to initiate a motion study of crewmen
1{1 performance of their duties and give due consideration to the
influence of vehicle design. The man-machine team is an important
phase of the human engincering field and the place of clothing
design in this Ifield beéomes oovious with a consideration of the
principle s involved, Among these are:

1. Sea"icing and posture are related to efficiency of work.

2, The machine and associated clothing and equipment
should be designed with the mn in mind,

3. Mowement of the min in order to do his job should be
reduced to a minimum to prevent fatigue. Hovement should be
necessary, natural, and unrestricted.

Le In general, the more difficult the mechanical work,
thc more important become the details of the associated clothing
and equipmen£ in facilitating the work to be ‘done.

It is known that the human-organism 'usevs far less energy
in mechanical work than it generates for that work. One study
has shown that a normal man running at maximun speed generates
about 13 horsepower, of which he applies 2,94 horsepower to use-

ful work; the rest is wasted. This is a mechanical efficiency

67
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of 22.6°percent, far less than some machines.” Since work is

done in generating heat, the implications of this to clothing
are obvious. Inefficient clothing, whether it be because of snage..
ging, bulkincss, weight, generating too much heat, or too litt_le,

5

or affording too little\.protection, redices even mare the mn-

~machine efficiency. fIn shorf, the type of clothing needed for

a given task should be a function of that task, The determina-
tion of whethor or not the tanker descrves specialized clothing
and headgear can be justified on the basis that he must perform

numerous tasks radically dissimilar to any tasks performed in

- the infantry, artillery, or any other branch of the service,

Motion Study and Job Amilysis
as it Affects the Uniform

Probably the best way to study these tasks is by a motion

-

amlysis of the individual members of a vehicle crew at crev
Y W

drill, Siace crew drill is desigred to standardize the actions

of crew members in mounting, operating, and dismounting from

their vehicle by the most direct and efficient means, it covers

all motions mecessary for the perforuancé of duties within the

combat vehicle. Since also in a drill the motions are repeated
over and over, it gives the crewman or observer a better ‘chance
to detect features in clothing é.nd vehicle design that int,erferé

with the anooth and efficient performance of duties,

D

For these reasons, it is advisable to study at least one
member of the crew from the time he steps upon the vehicle until

i -

he steps back to the ground. Since most of the motions observed
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were common to all members of the crew, we elected to consider

the gunner who probably goes through the greatest variety of

motions, Where motions of th¢ other four members of the crew

are different from those of tﬁe gunrer, comments will be made

to that effect. The M} tank yas used for this study, but ob-

. servation will apply generalgy to any of our standard tanks with,

of course, certain allowances for minor variation in design.

To MognLSMedium Tank Crew

Gunner's Movements

1. Mount fender . 1,
2. Enter turret, 2
3. Taking post. kR
Ly  C©nmect break-~ L.

away plugs.

69

Comments

In this position the arms are
stretched upward and extended,
tending to cause clothing to

pull up at the waist and boot
tops. .In some cases, the shirt-
tail came out (two-piece) and
trouser legs came out of boots;
Only extreme flexibility of cloth-

. ing at arm pits and knees preven-

ted this from happening,

Here the body was fully extended
in lowering itself into the tur-
ret. A4Again the shirttail tended
to come out as did the trouser
legs. The belt almost invarizably
hung on the turret ring. The
skirt of the field jacket when
worn also tended to catch on the
turret ring,
4s in 2, the belt was cumbersome
and the skirt of the field Jacket
tended to hang on the gunner's
back rest,

Twisting to get plug-slecves
snaggcd and belt hung on back
rest.
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To Close ‘and Open Hatches

Crew Being Mounted

L
To Close Hatches

Gunrer's Movements

5, Release turret tra-

versing lock and insure

that the turret on the
cannon does not block
hatches, '

5.

Lomments

Gunner (sitting) stretches
upward with one or both hands--
clothing stretched at armpits.
Clothing without proper loose-
ness at armpits pulled shirt-
tail from trousers if two-

-piece suit,

To Q{pen H;;i‘_ovches

Gunner's Movements

60 Sé.me as 5.

3,

Cangents

Same as 5,

’

To Dismount Medium .‘I.'ank Crew

Gumer's Movement S

' 7'. Discomnect breakaway

plugs.

- 8, Emerge from turret,

9. Move to right fender,

10, Take dismounted post,

70

7.

9.

Comment s

-

None,
/

Here the gunner backs up over
his back rest, reaches up,
grasps the sides of the hatch
and pulls himself up through
the hatch. While 1ifting
himself through the hatch with
hands and arms, the body from
shoulders down hangs loosely,
Freedan of movement of arms and
shoulders required, Armpits
must be flexible, Two-piece
clothing tends to separate

at the waist and the trousers
come out of boot tops where
there is insufficient slack
in legs of trousers. Belt and
shioulder loops snagged on

pro jections,

None,

None,
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Tq Dismount Throuzgh Escape Hatch

" Gunner's Movement's

11, Discbnﬁe ét b'fea.kaway
plugs..

12, Traverse turret to give

access Lo forward com=
partment.,

13. HMove to'left side of
turret,

14. Enter bow gunner's com-
- partment and dismount,

15. Orawl out and take dis-
.mounted post,

12.

13.

lLlr-

15.

Conaments

None.

Cuffs which did not fit
snugly at wrists would get
caught while turning the
handwheel,-

In this omration it is nec—
essary to crawl underreath the
gun and recoil guard ar go
around the end of it., Either
way there is barely enough
room to squeeze through.

Loose loops, exposed buttons,
flaring pockets, belt buckles,
pistol holster or canteen

- present real difficulty due

to hanging on projections
or gouging the crewman,

Space between fighting com-
partment and bow gunner's
compartment very restricted.
Chances for hanging clothing
or equipment very good. Re~
quires crawling, twisting,
and pulling. Once in the
BCGs compartment must leave
through the escape hatch.
Jacket skirts and web belts
hang easily here,

'

NofB .

We do not believe it nece ssary to cover in detail the

performance of the driver, BOG, tank commander, and Loader,

The first three werc not required to make any types of motion

peculiar to the gumner. The latter, howsver, the laader, might

be mentioned here, Due to the manner in which tank ammunition

is stowed, the loader must work stooped over or on his knees.
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Actually, he must use both positinns alternateiy. This re-
qﬁires that he be given the maximum freedom of movement of
shoulders, arms, and torso. There ‘must be no binding at
armpits or waist, for this position is a cramped one under
best conditions, It was very difficult in the case of two-
piece suits to keep the shirttail in and a belf hindered

twisting motions, The knees, although pads'wére Worﬁ, tended

to wear faster than other parts of the uniform, and therefore

suggested reinforcement of the uniform at that point.

Loose cuffs, loops, énd straps not only impeded the
loader in the performsnce of his duties, but were an actual
hazard. There ﬁas always the possibility of getting a loose
cuff caught in the breechblock, or a part of his clothing
caught on the recoiling gun which might result in serious or
even permzpnent disability.

‘Tt would be very hard, indeed, to say hbw msny times
the cre& members go through all the motions outlined szbove
over eny prescribed length of time, because it would depend
on the crew's mission during that period.

It is realized, of course, that we have followed the

tank crewman through only a limited portion of his duties with

respect to the vehicle itself, However, those duties covered

are typical of normal operation and do serve to indicate some

of the problems inherent to operation within an zrmored vehicle.
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Crewmen are also'rgsponsiblelfor the cleanliness and
first echelon maintenancevéfSQheir veﬁicle and its weapons
and eqdipment. There is m%intenaﬁce of the radios, engines,
tracks (to'include changin% thereof), and guné; to mention a
few.  These duties requireiskiilé ranging from that of the
highest type muscular and‘%ody coordination to a very strenuous
type of manual labor, It is, therefore, a necessity (not a
luxurx) that these soldigré be providgd wiﬁh élothing that
will allow them freedom fr;m unnecessary incumberances and
provide the mex imum degree of safeﬁy.~ |

As a matter of information and interest, let us con-
sider for the momeqt some observations made auring the recent.
maneuver "Snowfall'" at Camp Drum, New York. The following
conclusions were derived by Dr Walker of the Army Medical
Research Laborstory, Fort Knox, Kentucky, through personal
observations and interviews with members of units partici—
pating: |

1. They found it very difficult to get in and out of
tanks with the new clothing due to its great bulk.

2, The outer lgyers of clothing were not needed
inside the tank becsuse of the hesters in the vehicles, but
there wés no place to store outer garments in the tank.

| 3. Skirts of parksas invariably'snagged on turret

hatches when entering the tanks,
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Le The present practice of stuffing trousers in boot
tops caused painful rubbing of the legs and poor circulation
in the feet.: Jodphur typé tf@users were suggested.

The foregoing discuséioﬁ and study has brought out

the following points:

‘1. Uniform must allbw maximum use of arms without
bind ing,
2+ Uniform should not bind at the waist.

3. Articles worn around the waist are hindrances to

entering and leaving the vehicle.
L, There must be sufficient slack in the trouser

legs to prevent trouser bottoms from pulling out of boot tops

when knees are bent.

5 QCuifs should fit éﬁuggly,

6. The uniform should be reinfbrc?d at points where
wear is heaviest -- seat, elbows, and knees,

7 _B@Ckles, uncovered buttons} loose loops and straps

should be e¢liminated,
'8, Uniform should not be bulky.
9. -Coats or Jackets should not have skirts on them.

10. Tucking trousers in boots is a poor practice. -

Review of Studies by Medical Fesearch Laboratory

Several points of interest in this work were brought

~to light by a study of reports on studies made by the Armored

T4
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Medical Research Boesrd during 1943-44. Discussion of the

’ . b . . .
more applicable informatioh is included below:

{

1. Armored Medica? Research Board Report, Project
Nrs 1-1, 1-4, 1-5, 1-6, 18§January 1943, "Adequacy of Armored
Force Winter Clothing," 'I.‘_Ehe uniform was tested between $10° F.
and -30° F. It was dgtérq‘i;ined that t‘hevunifom would keep
resting men warm for one gour at an average temperaturs of
+50 Fo Vehtilatign wes iﬁadequate,'especially on the lower
par£ of the body. The knees @ere poorly protected because
the c1§thing was too tight in fit, The greztest limiting
factor was protection of hands and feeté

2, Préjeot Nr 14, "Methods of Protection Against
Flash Burns," 13 November 1943. It was found here that the
majority of burns suffered byltank crews (90 pe;cent) are
frﬁm burning propellants set fire by hot fragﬁents of shell
or armor which tear shell cases. The periﬁd of escape 1is
brief -- from 3 to 5 seconds. It ﬁas ﬂqﬁnd that for this

period (3 to 5 seconds) the clothing worn was in most cases

~adequate excépt for exposed parts -- hands, face, and neck,

A crean was recommended for use on exposed parts. The diffi-
cult& after the initisl flésh was thet sometimes the clothing
Was\ignited and continued to burn after the crew dismounted
from thé tank. Discussion was made of the use of water

insoluble salts either impregnated into or precipitated on
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© Two compounds were

the fabric. - It was;»ifound, however, ‘that these treated fabrics
wQuld either fail ﬁp stand up under laundering or restrict
normal ventil%tion%;equiréd by the body{ |

| 3. Pfojec%ENr 27 "Test of“Compounds, Fire Resisting,
for Field Treaﬁmen§£of Clothing (OQMG~-253)," 13 Mﬁrgh 1944,

sted in this case, "Flame-Qut" (Treasdale)

and ”Fire.Retardenﬁ%CM" (Dupont), The first compound stopped
burﬁing after a smal} hole was burned into the herringbone
twill, The Dupont compound wes recomménded, howéver, since

it stoppéd burning zs soon as the source of heat was removed
from the material, In other words, once the crew had dismounted
from the burning tank or vehicle the fire Went out. This com~
pound furnished protection sgainst the flzsh burns, and at.the
same time preventea burming after evacuation from the vehicle.
It was capablevof withstanding repeated laundering and made

no particular difference in oﬁhe; characteristics of the uni-
form, It‘%as recommended for use in impregnating all clothing»
worn by tank érews and personnel héndling gasoline or other
inflammsbles. |

Motion Study and Job Analysis
as_1it Affects the Helmet

Although no studies of helmets by the Medical Re-
search Laboratory were available for review, the helmet

certainly must be considered in a motion study of this type,
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ﬁplike the uniformm, the helmet plays its major role during
periods in which the vehicle is moving. During this period
the helmeﬁ should provide the crewman with crash protection
to accommodate for éudden hélts, violént rolls of the vehiclé,’
or any other shock loads whééh may be transmitted from the
vehicle to the crew membersﬁ During operation of the vehic]e
over bumpy réads with haﬁcﬁes-closed, the creW‘member'é head
is subjected to severe jolts on the hatch just above it,
There are any number 6f §harply edged and pointed metal fix-
tures iﬁ the vicinity of each crewman's poéition thet would
causé serious head wounds in the event they wére‘struck by
the unprotected head; Further’investigatién reveals that the
position of these metél fixtures does not limit.the part of

the head subject to beiﬂg struck, Hence, maximum coverage of

the head is a requirement ,

In mounting of, dismounting from, and moving in the
vehicle, the same metal fixtures present a similar hazard.
Moreover, during these motions, there is a normsl tendency
for the'helmet to slip off of the heazd., This dictates the
requirement for a means of securing the helmet on the wearer,
either by chin'strap or snug fit, -

While operating within the vehicle, the crew must

ffequently use the periscopes provided for observation, In

zddition to the periscopes, the gunner and tank commander
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must use optical sightihg equipment, - These duties require
that the helmet be cut away high enough on the forehead to

allow use of théée'instruments. Unless the individual can

‘get his head close to the eyepiece of the instrument he is

X
using and in the same relthye pOSlthn each time, there w1ll

be a resultant 1nab111ty to line up the target and to anust
his fire accurately due to the parallax created, The helmet
must also be readily adapteé to the brow pad provided above
the optical sights; however,. some cénsideration to minor
alﬁerations of ihe brow pad to accommodate the helmet,
These‘observaﬁions point up the need for a fit close to the-
forehead and, under optimum conditions, against the forehead,
MOSt of these requirements based on motion study to
this point are definitely essential chzara scteristics., Some

concern must be expressed here for the overall weight of this

"helmet and features of general comfort since it has already

been determined that these factors influence the human effi-
ciency, Those whp’have worn the steel helmet, ML, complete,-
(3.3 pounds) know that its weight is in excess of optimum,
whereas theAliner alone (045 pound) is less than the weigﬁt'
which can be utilized without. impairing ﬁovenent of the head.
So we see that an optimum weight occurs between 0.5 and 3.3
poundé,'or approximafely 1.5 to 2,0 pounds. Tests of various
helmets by AFF Boerd Nr 2 indicate the desirability of three

point suspension to provide maximum comfort,
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_Laétly, but not least, we must consider this helmet
in the light of the radio eéuipmént to be used with it. Ear-
phones must be worn with the helmet; this is an absolute re~
quiremént, whether or not tﬁje eg;‘rphones are integral to the
helmet, ;Iere again, the matter of comfort and functional
requirement must be compromised, A pressure sufficient to
allow operation of the earphones must be exerted and yet
not so great as to cause und;xe discamfort for the ears, In
the job analysis we must also cons id;zr the means whereby the
crewman, without removing the helmet from his head, is able
to listen to 'c,hc-z~ spoken'voice and, hence, the means whereby
the crewman may readily remove one earphone from contact with
the ear. This r;lay be accomplished either by moving the lear-
phone "alone or the e_arphone and the attached ear piece of the
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 and
of the vulnerability of the head, ballistic protection must
be incorporateé in the helmet, This protection mey be secured
without sacrifice of any previously discussed characteristic,
This is possible now with the recent development of a numerous=

ply nylon meteriazl., This mtei‘ial was tested as it occurs in

the EX 51-1 helmet for ballistic limit; tests disclosed a

79



®

)

@y

ballistic limit of 1165 feet per second, or nearly 10 percent

more effective than the Ml steel helmet.Z,

NOTES FOR CHAPTIR 6
! i

lW. O+ Fenn, "Mecha:nical Energy in Sprint Running
as lleasured by Moving Pictures," Amer J, Physiol, 1929,
90, p583. ' ‘
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CHAPTER 7

' SPECIFIC MILITARY CHARACTERISTICS AND RECCHMENDED UNIFORM

Warm Vieather Combat Suit and Fatigue Uniform

1. Military purpose: To provide adequate protection
for the crews of combat vehicles while performing normal duties
under warm weather conditionse

2. General design features:

ae Shall be a ohe-—piece coverall type garment,
b Shall be of a light~we ight, durable, porous
material providing adequaté ventilation to the body.

ce The exterior shall be free from any loops,

flaps, patch-type pockets, or any other design features which

might catch or bind on projections within or upon an armored
vehicle. |
d. Shall be desi\gned to minimize any other inter-
ference to entering, leaving, snd fighting in combat vehicles,
e. Shazll be tailored to provide a snug fit at ankles,
ﬁrists, a;ud waist.' .

fo Shall have a shirt-type collar designed to be

- worn either open or closed.

ge Shall be provided with a hesvy-duty zipper-
type front closure from neck to crotch.
h. Shall be capable of being washed (and starched)

without impairing other military characteristics.

gl
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i.- Shall provide five pockets; two on the chest,
one on the right thigh, one on the left leg belﬁw the knee, ard
one on the righ@-hip. A1l pockets shall be of a slash @ype and
be provided with a zipper closure. |

‘j. Shall include ‘small pocket on upper left sleeve
for carrying pencils.

ke Shall provide a flap-type drop seczt.

1. Shall bé a dark green color, similar to M1943
field jacket.

me .Shall be reinforced at elbows, knees, and seaﬁ.

n. Shall be provided in three sizes -- small,
medium, and large, |
3. Climatic conditions: Shall furniéh sdecuate pro-

tection at temperatures above 60° F,

Le Proofing: Shall be shrink proof, water repellent,

and fireproof, and provide flash protection,cbnsistent with

other militéry characteristics.,

5. Discussion. It is felt that a uniform designed to
fit these military characteristics .will provide the armored
vehicle ¢rewman with a garmeﬁt superior to any now issued and
one which will be at the same time . practiczl and cbmfbrtable.
ft is to be noted that in recommending this uniform no speci~
fication has been made as to exactly what material is to be
used; this omission has been intentional., We feel that thé

study of textiles is beyond the scope of this report and that
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this phase of development should be handled by textile engineers,

Our purposg is to present the qualities desired of the material

and to redﬁire that they be fulfilled as nearly as possible in
the finisﬁed product. ' |

Asfnoted throughout this report a common recommendation
of all so@?ces and sgencies examined has been the removsal of
as many e§;erior loops and flaps ffom the uniform as possible,
It is feit thet this is an important'consideration from the
standpoint of safety of the crewman as wéll as his ability to
efficiently perform his duties and for these reasons have
included this recommendation in our military characteristics.,

With reference to the desire for a snug fit at ankles,
wrist, and waist a little elsboration will bring out moré
clearly what we desire. By this is not meant a knit,.elastic
cuff, but rather a tzpered sleeve similar to those on a con-
ventional type.shirt. I£ is desirous to eliminste a wide,
flapping cuff which tends to get in a man's way and to catch
and shag on projections. Tréuser legs sﬁould be similarly
tapered since we do not visuélize wearing ﬁhis uniform with-
out boots.,

fn place of the present system of buttons as a method
of fasfening.the uniform, a z;pper type closure running from
the neck to the crotch is recommended. This is done primariLy-

to eliminate another source of snagging on projections as well

as to provide ease of entry and exit to this garment. We also
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. feel that this sjstem will add to the neatness of the garment and

provide easler c§1iar adjustment.
The quesﬁion-of pockets has been the subject of wide
discussion not oﬁly on this garment but on all others considered

in our research;f:Patch—type pockets with their accompanying

*flaps have been & particular target of those desiring to eliminate

characteristics @hich catch and snzg on the projections of
armored vehicless At the same time, the almost unanimous

opinion has been that pocket spuce in itself is a definite

requirement for a combat uniform, For these reasons it is

felt that the recommended pattern will provide the required
pocket spacé and st the same time will afford no feature which
will snag. The best solutiqh is a slash~type pocket which
will have, in addition, the capability of being closed and thus
prevent items fram falling from the pocket, In accordance with
the majority_opinion on this subject the zipper'provides the
best method of closure. .The chest pockets and hip pocket are
in a conventional location, but, some explanation is required
on the location of the pockets on the légs of the uniform.

Crew members will spend a greet deal of their time seated in
rather cramped quarters and for this reason we have located

one pocket below the knee so that it will be readily accessible
when in thié positién. Some may contend that this is a feature
borderiﬁg on luxury rather than necessity, but the need is

great enough and the design modification minor enough to
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warrant it, The small pockets, or actually slits, on the left

sleeve w1}l be similar to those onA‘t\he Alr Force flying jacket
and will ;i)rovide for convenience in carrying pencils. ‘

The feature of the drop seat is one which has been
proposed m the psast andvone which is practical a.nd will not
affect the appearance of the uniform if edopted as we propose.

Since thi§ uniform will be the basic layer of clothing and noth-
ing except uﬁderwear will be worn under it,‘ this featxire be-
comes more’ important. Without it the men must strip to his
underwear to relieve himself, which is an inconvenience as

well as, at times, a physical hazard, partic.lsrly in tropic
climates.

In the recommendations as to color of uniforms, a dark
color of some sort is essential.  The present shade of the
field jacket, ML943, appears to be very sabisfactory and

-meets with the approval of most people interested in or ques-
tioned on this subject, and for that reason, all fiéld uni-
forms for armored vehicle crewmen should be standardized in
this c_olor._ This standardization also permits this covérall
to be worn with the proposed cold-weather combat Jacket with
a look of nestness, since they will be of matching color.

_ " The preceding parzgraphs contain in brief the major
factors considered in arriving st « recommended Warm Weat her
Combat Sult and Fatig{ue Uniform., The authors- feel that this
uniform wiil providé the armored vehicle crewman with a garment

which is at the same time comfortsble, functionzl, and neat
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in appearance. In order thzt there be no{misunderstanding on
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the part of the reader as to what this uniform will look like,
see illustration 8 -

for én artistts.conception  off thisfroposed :
uniform incorporating all of these military characteristics,

Cold Weathcr Combat Suit

1. Military purpose: To provide adequate protection

for the combat vehicle crewmen while performing normal duties
under cold wezather conditions,
2. General design features:

-~

s Shall be s

a

two~piece suit capable of being

converted into a one-piece garment by the individual.

b, Shall be of & heavyweight, durable material
caﬁable of withstanding rips, tears, and the effects.of grease
and 0il,

Ce

Shall be of a dark green color similar to that
of the present field jacket,

dy Shall contain a built-in liner which will pro-

vide adequate protection for cold weather.

€s The exterior shall be free from any loops,

flaps, patch-type pockets or any other design features, which

might catch or bind on projections within or upon an armored
+. vehicle,

fy Shall be designed td minimize interference in

entering, leaving, and fighting in armored vehicles.
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' g, Shall be tailored to provide a snug fit around
wrists, neck, boots, and @aist.

. he Shall be provided with & heavy duty zipper —-
see drawing.

t'i. .Shall be capable of being dry-cleaned without
impairing oﬁher military characteristics.

-ij. Shall provide five pockets, two on the chest,
one on the right thigh, one on the left leg below the knee,
and one on the right hip, All pockets shall be of a slash-
type and be.provided with a zipper closure, | )

ke Shall include small pocket on upper left sleeve
for carrying pencils and cigarettes.
1. Shall be reinforced at elbows, knees and sesat.
me Shall permit cerrying out of bioclogical func-
tions of bady without removing the upper part of the suit.
ne Shall be coﬂstructed in thrée sizes =~ small,
medium, and large,
3. Climatic .conditions: Shall furnish adequate pro-
tection for weer in temperate climstes (0 to 60° F),
Le Proofing: Shall be shrink proof, water repellent,

fireproof, and provide flash protection consistent with other

- military cheracteristics.

5. Discussion: There seems to be considersble contro-
versy over whether this uniform should be a one-piece or a two=

piece suit., Cohseqhently; the design of this uniform will
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embody most of the desirable features of both suits. In

recognition of the fact that the two-piece suit affords the
opportunity to salvage half of it at a time instead of the
whole suit; snd that there would be times when it would be

desirable to wear it one piece at z time, a two-piece feature

" has been included in this uniform. However, the cdesirability

of having a one-piece suit uncer mahy conditions as pointed out
in pi‘éceding chapters has béen given considération‘, too, and
this feature has been incorporated into our uniform. .It is to
be zccomplished as .follows:

Basically the suit is to be two-piece, having a jacket
and trous.e;'s.- |

The jacket is to have two deep siash—type pockets on
the chest, and one éatch»typé pocket for pencils and cigarettes

on the ieft upper sleeve. The collar will be designed to fit

_snuggly or to be worn open. Cuffs will f£it closely from the

wrist to about half-way up to the elbw where they'wili be
permitted to blouse out loosely to prevent resﬁriction of move-
ment or binding st the elbow, Armpits must be Inose to allow
stretching upward with tk;e arms without Binc;{. The back will
be pleaied to allow stooping and twisting of the torso,
Shoulder epaulets will be wicde and sewn down hzlfway up fram
the point- of the shoulder to the button.

The jacket will extend down to the midsections A

" covered zipper will be used down the front, and a zipper
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arrangement around the waist will be for the purpose of sttach-
ing the trousers to it and converting the uniform inte a one-
piece suit.. An elastic strip écross the'front will be for the
purpdse of allowing flexibility at the waist not afforded b&
the zipper and giving é shug fit (see sketch). 

Theétrousers are to be provided with three slash~type
pockets -- éng on the right hip, one on the right front-thigh,
and one on éhe left’froqt shin., A smallﬁpatch pocket will be
on the outer seam of the right leg for Fhe first aid packet
and a rule pocket at the corresponding position on the left
leg.

The bottoms of the trouser legs will fit closely from
the aniles to the boot tops where they will be permitted to
blouse fully, eliminzting any restriction to movement of the
knees; Thé snug fit may be obtained by use of laces or elastic.
The reason for this is to prevent pressure and rubbing caused by
gathering trousef legs in boot tops and to enhance circulation
in the toes, feet, ankles, and‘legs_. It is felt that this
would materizlly reduce the hazards of trench foot and frostbite,

The trousers will extend upward to join with the jacket
above the point of the hips, as d» the conventional-type tro%fers.
They must be capable of being joined to the jacket by a concealed
zippef arrangemént which runs around the waist. & piece of
elastic scross the front will permit flexibility at the waist

not afforded by the zipper, and give a snug, comfortable fit
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without binding zt the waist, There Will be a zipper opening

from the w'gaist to the crotch, The trousers must be capable of

3

removal wijohout removing the jacket, and belt loops must be

provided fé)r wear without the jacket.

We ':visualize using some type of heavyweight material
such as that used in the field jacicet or trousers that is a dark
green in c;;;)_lor, durable, capasble of withstanding hard wear and
the effect;fé of o0il znd grease, It should contain a built-in.
liner simifl’.ar to the blanket lining used in the old type
tanker's s>uit to provide adequzte protection for cold weather.
Both jacket and trousers are to be lined in this manner,

The exterior as designed would afford minimum possi-

bility of interference in entei‘ing, leaving, or fighting in

- armored vehicles, due to- flaps, pockets, or loops which might

catch on projections while working with the vehicle.

For proposed uniform complete, see illustration 39«

. Tank Helmet
ld- Military burpose§ To provide sdecuste protection'
the crews of combat vehicles while performing normal duties,
2, Genersl design features:
2. Shell be sufficiently comfortabls to permit
continuous wear without.causing adverse effect.
b. Shall be desigrr—:d to be easily removed from

and replaced on the head,

. : 90



)

%

(1]

‘@

: C.. Shall be stable when worn;
d+ Shall provide adequate crash protection to
the wearer when riding in armored vehicles.,
e+ Shall be designed so that noise resulting
from helmet contact with metallic surfaces on the interior
of a combat §ehicle is damped,

f. Shall be reasonably dursble under hard wear

and rough usage.

g+ Shall be adequately ventilated,

5. ' Shall be capable of being worn with the
standard gas mask.

i. Shall not interfere with the performance of
creﬁ duties within or without the vehicle,

~-Je Shall be easily adjusted to the head,

ke Shail fit snugly as possible, commensurate with
other éharacteristics herein specified..

l. Shall provide ballistic protect ion.

m. Shall be of & color similar to that of the M1943
: §

field jackét.

n. Shall be equipped with a quick release chin
strap. |

o. Shall be provided in two sizes with an overlap
of the medium size.

p,’.Shali be of one-plece construction and shaped

similar te the modern-type foetball helmet.,

9%.



W)

D)

L1

w)

» Qs Shzll be minimum weight, éonsiéﬁent with gther
characteristics, énd not in excess of 2 pounds complete,

r. Shall have built~in suspension which may be
easily adjusted, _
's. Shall have clean and simple lin;s.

te Shall have a snap-in arrangement for earphones
with the earphones easily removable for repéir and replacement,

u. Shall utilize & built-in microphone system.

Ve Shzll have hinged earfleps that will offer the
same ballistic protection as the rest of the helmet and be
capable of receiving and sécuring éarphones,

3. .Climetic conditions: Shall furnish adequate pro-
teétion at temperatures from‘o to 100° F.

4e Proofing: Shall be water repellent, fungus proof,
and fireproof,

5. Discussion: It is envisioned that a modern foot-
ball=-type helﬁ;t_be constructed that will not be uncomfortable
in hot weather. The matter of arctic protection is another
subject, but this item could be reinforced with a heavj pile
liner that would most likely make it acceptable, A wool,
knit liner could be issued for wear under this helmet in cold
weather iﬁ it waé deemed necessary. .This helmet kmst‘be come

fortable so that the person to whom it is issued will wear

. it, Nothing is more worthless than an item of equipment that

is not used., We recommend a suspension similar to the one
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found in the Air Force jet pilot's helmet. It is felt that

this suspension system will allow the helmet to be worn contin-

uously without adverse effect. The recommehded helmet should
offer the very minimum of difficulty in placement on and re-
moval from the head. The recoémendéd suspension system, and
espeéially the arréngement of éhe neck band, plus the use of
a chin strap, should be condusivg to complete stabilization,
This helmet, if constructed of one of thé new plastic
materials and the recommended suspension system utilized,
should afford maximum crash prbtection. The problem of the
noise that may be produced by the helmet striking metal is
greatly reduced by the discovery of new plastic masterisls

that allow the elimination of steel as the outer surface.

\

Durability is of msjor concern and it is felt that any material

durable; however, much attention must be p2id to straps and
harness and their connections. Ventilation should present no

great problem since some space will exist z11 ardund the hel-

.that will turn small arms fire and shell fragments is certainly

met, and especially the rear portién. If more ventilation is )

desired, holes could be bored into the side of.the helmet, but
this will weaken the ballistic protectiOn..>The holes should
be bored on & us—degrée angle with the low end of the hole to
the outside surface, Thisg would tend to feduce the ballistic
weakness and prevent waeter from dripping through to the in-

terior of(the helmet.,
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The use of the gas mask requires the removal of any -
headgear in order to pfoperly _fit‘the mask to the face. This
helmet should present no problen whatsoever to the weering nf
th? gas mask since once the ga% mask was fitted to the head,
the helmet could be replaced wéﬁhaut difficulty. The ;e—
commended helmet, if properly éonstructed will be light, not
bulk&, comfortable, and wellﬁsécured‘to the head, It should

o

not interfere with the cre‘wman%'\‘s duties. The material re-

- commended 1s waterproof, and cdn easily be made fungus proof.

Unless large holes are bored into the helmet for ventilation,
it should offer adequate protection from rain. The recom-
mended suspension system zllows an zdjustable. headband and,
coupled with the two sizes of helmets desired, no. difficulty

should be experienced when adjusting the headband to the indi-

’ vidusl. Proper engineering of the helmet recommended should

make the problem of assuring a snug fit hafdly worth comment.
As mentioned before, we are fortunate to be in possession of
plastics that give the protection of steel without its accom-
panying weight.. The helmet recommended,will provide the same
protection as the M1l steel helmet and will be greatly reduced
in weight.

Thé cglor of the helmet is a debatabie question, but
it is felt that this can be controlled by local'commandérs
since the ma£erial of which this helmet is constructed makes

it possible for the same helmet to be seversl colors in a
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single day. 4 shade of color similsr to the 1943 ield jacket
was recommended because the hesdgear would then correspond to
the field uniform. The color could be changed easily to con-
form with snow, sand, the coior‘of the vehicle, or other uni=
forms or backgrounds,

Therevare many quick release dévices that could be
used on the chin strap of this Helmet. No emphssis is placed,
therefore, on this item so long as the device used functions
properly and will release when ﬁhe predetermined pressure has
been applied.'

Sizes of the helmet are very important. We recommend
two sizes to overlap in fhe vicinity of size 7 so that men
possessing the average head size can wear éither df these
helmets with the difference being taken up by adjustment of
the head band. The constrﬁction is to be one-piece; however,

the ezr flaps are to be cut and hinged. The‘angle of cut

‘should be about 45 degrees to retzin as much ballistic pro-

tection as is possible, It will resemble to a great extent
the modern footbzll helmet.

Witﬁ careful engineering, the weight of this item
should not become much greater thén that of the shell of the
present M-1 helmet. Evefy effort should be &Ede to keep the
weight well under 2 pounds and still retain the other charac-
teristics. The suspension system recommended is the type found
in the Air Force jet pilot's helmet, It is felt that improve-

ment could be made on the ease of adjustment and the menner
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in which the suspension system is fastened to the helmets The
helmet should appear similar to tre Air Force Jjet pilot!'s |
helmet, and, if this is done, the resultant headgear will have
extremely clean and simple lines. |

The earphones and the lead wire to the electrical
connection will be placed in a soft leather or rubber pocket
which will be located on the ear flaps. These pockets will
be perforated at the proper blace and will zipper or snap
closed so that, regardless of the position of the helmet, the
earphones'wili not fall out. The lead Wire will be fastened
to the interior of the helmet with snap catcheé. This feature
will favor quick change for repair or réplacement of ear-
phones, and will eliminate the spring steel band that is usu-
ally employed with earphones which has proven so uncgmfortable.

Only 20 percent of the persons intefviewed were in
favor of a throst microphone; however, 70 percent were in
favor of a built-in microphone. It is believed that a throat
microphone incorporated into the chin strap would be the best
method to build the microphone into the helret. This feature
will 2llow some looseness of the ear flaps when released so
the spoken voice can readily be heard and understood, It
should also keep the throst microphone well placed ageinst
the throat and hold the helmet firmly on the head., The
boon~type microphone was considered but not recommended be~-
cause it was fbit that the boom would éasily bec ome damaged

N
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by catbhing on projectiéns or as a result of being bumped or

droppeds .The‘lip microphone was not recommended since it
results in an uhsanitary condition in cold weather and irri-
taﬁes not only the upper'lip but also the ears which must
support it in positioﬁ. The hand microphone was excluded so
the crewman could better utilize his hands. The helmet should
have ear flaps that swing freely to allow for the spoken word
to be clesrly heard. Outside sound muét be allowed to enter
the helmét when desirable, Most orders and coordinetion with
supporting troops are carried on by means of spoken voice,

It is imperstive that the tank crewman be able to hear when
dismounted, ZEspecially true is the case of incoming enemy

artillery and mortar fire, Pockets shonld hold the ear—

‘phoﬁes difectly in line with the ears and only with the

pressure as indicated by the zdjustment of the chin Strap
by the individual, ‘

The dust mask can be worn with the helret, but a
possible additional feature would be to provide snaps on the
helnet sd the mask could be attached there instead of to the
head by a harness as 1s now used. Goggles can be worn, and

it is felt fhat the use of small guides to prevent the goggle

elastic band from slipping wquid be beneficial. For cetails

of proposed helmet see illustration 4. .
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APPENDIX I : ,

CORRES PONDENCE AND DOCUMENTS

SUBJ ACT

Armored Eofce Board Project, "Substitu-
tion of Helmet, Steel ML, for Tank Hel-
met," L Jsnuary 1943

Letter, Headqux ;rters, The Armored School,
"Reguest for Research Materiel," and lst
Ind Arnmy Field Forces Board Nr 3, Fort
Benning, Georgia

Letter, Operations Research Office,
7 November 1951

letter, Headquarters, The Armored School,
"Request for Research i{aterial," and 1lst

Ind Dept of army, OQMG, dhshlngton, D Ce
28 November 1951

letter, OCAFF, "Helmet for Armored Ve~
hicle Crew Hembers;," 9 November 1948

Hinutes of leeting at HMetropnlitan
Museum of Art, 12 January 1949
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THE #RMORYD FCRCE BOALED
Fort Knox, Kentucky . EWH/1k

AFB P-304 ) . January L, 1943
SUBSTITUTION OF HELMET, STEEL, M1, FOR TANK HELMET

1, PROJECT. Substitution of Helmet, Steel, M1, for
Tank Helmet. : - ‘

ae huthwrltv.°—Letter, 'ar Depurtment, TEO, Sep~
tember 10, 1952, TEO 451.25/6, 911 and 5th mkmpper Indorsement,
Heaaquarters Armored Force, Fort. Knox, Kentucky, September
29, 1942, file 421.52 (9~10-42) GNOHD.

b, Purbﬂse.——Th;s test was for the purpose of
Jetermlnlng whether it is practicable tc eliminste the tank
helmet and substitute for it either the Helmet, steel, ML,
complete, or the plastic liner, 1.

2, DISCUSSION, Tests were conductec by the 36th
Armored Regiment, the Tank Department of the irmored Force
School, and the Armored Force Board. Some firing was done
while wearing the steel helmet, See Appendix "B" of this
report for a more detailed discussion and a summary on the
results of the tests.

3, CONCLUSIONS. The armored Force Board concludes that:

a. The helmet, steel, Ml, when worn by tank crews,
presents no serinis difficulties in the use »f 51ghts and
visval devices in the current models of tanks.

b. The helmet, steel, M1, is sllghtly less convenient
than the Tank helmet as a headgear for gunners, In certain
cases both types of heengeur interfere, Gunners frequently
remove their headgear when firing, The steel helmet has a
somewhat greater tendency to catch on various projections
within the’tank, . .

c. The complete steel helmet, or the plastic liner
a¢one, w1ll, with the exception of the area around the ear,
provide protection equal to or grezter than that provided
by the tank helmet against blows that may be encountered
within the tank,

\ S ITEM 1 .
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d. The headphones which are being uscd in tanks at
the present time are not satisfactory for use with the steel
helmets, The new insert type headphones, HS~30, which have
veen recommend=d for adoption by the Armored Force are satis—
factory for use with the steel helmet.

e« The ease of adjustment of the size of the steel
helmet eliminstes the probloms of stocking various sizes,
and permits the helmet to be worn over warmer headgear such
as 4 toque or the combat helmet,

£+ Tank crews almost unanimously preferred the tank

“helmet to the steel helmet or liner for training purposes;

howaver, the majority stated that they would prefer the steel
helmet while in an active theater of operations.. o

g+ The steel helmet is highly desirable for tank
cormanders, and it provides far greater protection to the
heads of the tank crews when they are outside the tank than
is provided by the tank helmet, . AP

he The advantages of the steel helmet over the
tank helmet outweigh-its disadvantages as a headgear for
tank crews. , -

Le RECOMMENDATIONS: The Armored Force Board recommends
that
f . A
as The helmet, steel, M1, be substituted for the
tank helmets now authorized in the Armored Fbrge.

b. The plastic inner liner of the helmet, steel, M,
be considered as a satisfactory headgear for tank crews during
the training period,

¢+ The present supply of tank helmcts continue to
be uscd until exhausted, -

de The substitution of the helmet, steel, M, be
coordinated with the substitution of the new insert type
headphones, HS-30, for the present type headphones, due
to the fact that the present type headphones are not satis-

factory for use with the steel helmet,

w Incls’ S . G. B. DEVORE
#1 ~ Appendix "A" e Colonel, Armored Force
Authority for Project - President

\

#2 = Appendix "B" -
Discussion and Results of Test

ITEM 1
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‘GNBCG 461 (20 Cct 51) let Ind

Subject: Request for Research laterial
ARMY FIELD FORCES BOARD NO. 34 Fort Benning, Georgia, 29 Nov 51

T0: Commanding General, The Armored Center, Fort Knox, Kentucky,
ATIN: Commandant, The Armored School .

l¢ Army Field Forces Bozrd No. 3 Project No, 2422,
Military Charscteristics for Jacket, Field, for Combat Ve~
hicle Crewmen is the only study relating to development in
tanker's uniforms and equipment available. :

2« The Tentative Report of this project was forwarded
to the Commandant of the Armored School on 13 September 1951

- for comment. An additional co is inclosed for your informa-
p; 3

“tion, '
FOR THE PRESIDENT:
1 Incl ‘ | W, B. MOORE
As stated Colonel, Infantry

Exacutive

ITEY 2
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HEADQUARTERS
THE.'ARMORED SCHOOL
Fort Knox, Kentucky

ATCBB-E 461 o 20 Oct 1951

SUBJECT: Reguest for Research Materisl

TO: President :
Army Field Forces Board Nr 3
Fort Benning, Georgia
ATTN: Librarian

. This headquarters would appreciste for permsnent file,
if possible, copies of studies or documents relat;ng to the
pastAand present developmpnt in tankers! uniforms and equip-
ment, or sny informstion as to where such material m}ght be

available.

FOR THE COMEANDANT: ,

RALPH ¥, CHILDS
Captain AGC
Asst Adj Gen

ITEY 2
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ARMY FIEID FCRCES BOARD NO. 3
Fort Benning, Georgia

REPORT OF STUDY OF PROJECT NO. 2422
MILITARY CHARACTEEISTICS FOR FIELD JACKET
FOR._COMB.T VELICLE CREWIEN

1o Authority: j
a. Directive: Ietter, OCAFF, ATDEV-11 421, |

7 July 1951, subject: Mi{ilitary Characteristics for Field
Jacket for Combat Vehicle Crewmen. (Appendix A.)

b, Purpose: To prépare military characteristics

for a field jacket that willi be suitable for combat vehicle

crewmen. |
2. References:
_ S LTlbeS

&+ Report of Army Field Forces Board No, 3, Project

2326, "Jacket, Field, M-1943, Modified; Liner, Jacket, Field,

M-1943, EX-50-10; Liner, Jacket, Field, ¥-1943, EX~50-11;
Liner, Jacket, Field, ¥-1943, EX-50-12; Shirt-Coat, EX-50-5,"
dated 18 October 1950, ~

b. letter, OCAFF, ATDEV-11 421, 16 July 1951,

subject: "Combat Jacket for Crewmen of Combat Vehicles,!

to Assistent Chief of Staff, G4, Logistics, Department of
the Army. : )

c. "Militsry Characteristics for Field Jacket for
Combat Vehicle Crewmen" recomaended by The Armored School
(Appendix J, Annex 2). '

3. Background:
. e it d

: a« In September 1950, the purpose of one of the
tests made by Army Field Forces Board No, 3, Project MNo.
2326 (ref 2a) was to determine whether the Jacket, Field,
M-1945, Modified, with button-in Liner was suitable for
use by members of crews .of armored vehicles. Three non~
commissioned officers of (o, C, ISD, Fort Benning, Georgia,
all experienced members of a tank crew, were fitted with the
Jacket with liner, entered an M~46 tank and went through all
operztions required of the various members of the crew, All
threc test subjects were of the opinion that the jacket with
the button-in liner was entirely satisfactory, did not bind
or restrict movement and was well liked, except for the flared
skirt of the jacket which tended to catech on projections when

ITEM 2
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entering the vehicle through hatches., = Tast subjects advised
that the same decfect was present in the standard Jacket,
Field, #-1943, but was not considered serious.,

“Reports of Army Field. Forccs Observer Team No. .
A lndlCatu th :t the standard icombzt jacket is not suitable
for use by armored vehicle crewmen for they are toc bulky
and incorporate pockets, loops and cuffs that catch on
mechanisms within tanks (ref 2b),

L+ Discussion:

a. * & conference waé held to discuss the essential

and desired characteristics for the combat jacket, Officers

and noncommnissioned afflcers, all experienced tank crewmen
who are members of the 550th- Tank Company stationed at

Fort Benning, contributed many excellent suggestions that
have been helpful in the preparation of thé military charac=-
teristics. ‘' (Annex 2, Appendix B).

b. - Tentative Report of Project No.. 2422, "Military

" Characteristics for Field Jacket for Combst Vehicle Crewmen,"

was forwarded to Army Field Forces Board Noe. 2 and The
Armored Center for their comments (Annex 1).

5. -Recommendations:

&.- Recommend thst a field jacket for combat vehicle
crewmen be developed incorperating the military characteris-
tics outlined in Appendix B, Annex. 2.

. b. Further recommend that one handred (100) jackets
be shipped to this Board for check test before st~ndardlzqt19n
of the Jucket. .

Annexes: 1 -~ Coordinstion
2 - Appendixes Index
4 =~ Copy of Directive
B - Military Characteristics
J - Military Characteristics Prep“rcd by
The Armored Center
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The "Johns Hopxms University
OPERATIONS RESEARCH OFFICE
6410 Conn&ctlcut Avenue

Chevy Chase,: Marylan

Operating under Contract i ) Telephone
with the o Oliver 4200
Department of the Army 7 November 1951

Captain Ralph Fi Childs, AGC
Asst Adjutant Genera :
Headouarters, The Armored Sc Hool
Fort Knox, I\.entucky

Dear Sir: ' -~

Reference your letter of 30 October 1951, AICBB-E 461,
the subject "Tankers! Uniforins and Equipment,"

Your sttention is called to three publications which
are listed below with informstion as to content, end rela-
tionship to subject of your study.

1. ORO-R-1 (FEC) -~ This document contzins the conclu~
sion that the clothing issued to tank crewmen wass too bulky
and uncomfortable. It could not be worn with ease and be-
cause the tank heaters were inadequate the crewmen were pro-
v1deu with inadeque te protection, The clothing issued in

Korea was similar to thet provided for infantrymen. Recom-
mendation was mede that we should resume the use of the type
of clothing worn in World War II. (armored) The foregoing
informatisn was based on interrogation of the crews rather
than upon any extens ive investigation,

This document is under review by the D/4 prior to
official distributions The Armored School is on the offi-
cial distribution list,

"2+ ORO-T-9 (FEC) -- This document contains information
about clothing znd eaquipment for infantrymen only. Hewever,
it is a rether complete investigation and mey contsin data
of interest to you in your studies.

This document is currently in editorial process and
will receive standard distribution, including the Armored -
School.

3. ORO-R=5 -~ This is a final report of project ALCLAD

dealing primarily with an intensive investigation of all
means which can be provided for the protection of military
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perSonnel, including all types of clothing, It can be assured
that you moy f£ind items of interest in this stucdy. This
decument is in editorial process.

As indicated above, we have macde no studies specifically
directed at your investigation, but have in the of fing, docu~
ments which msy be of general interest. It is et present
impossible to tell you when these documents will become

- available for general distribution. If the subject matter

indicated is of interest in the immediate future, you are
welcame to visit ORO and discuss the problem with myself,
lMre Best or Dr. Gardner, ' :

Very truly‘yours,

IWI1ap | Je W, Johnson, Chairman

Project ARMOR
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HE:DQUARTERS
THE A4RIORED SCHOOL

- Fort Knox,

AICBB-E 461

.Kentucky
SUBJECT

Reouest for Research Meterial

/s

Chief, Resezrch & Development Branch
¥ilitery Planning Division

\

OIfng of the Quuxtermgster Geners l
Washlngton 25, Do C.

20 Oct 1951

This he1douarters would appreciate an interlibrary loan
of studies or documents relating to recent developments in

tankers! uniforms and equ;pment, or information as to where
it is believec such material is obtainable,

FOR THE COM{ANDANT:

¢ RALPH F, CHILDS
Captain

AGC
sst Adj Gen
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ONGRV 461 1st Ind
Fort Knox ‘ : : ' ‘

‘ 1
Department of the Army, oqﬁs, Washington 25, D. C., 28 Nov 51
T0:" Commandant, The drmored School, Fort Knox, Ky.
ATTN: qut» in Ralph F. Childs

1l Thls office has made a search of its files and can
locate no studies or aocuments relating to recent developments

~in tankerstuniforms as suc;%l. Since World War II when the

Army found it to be loglstlcally impossible to supply dis-
tinctive uniforms to spec ialized trocops, all the functional
requirements of the va irious arms and services have been
1n03rporated to the best pDSSlble degree into a general
uniform for wear by all fleld forces.

2 The Army has recently standardized new combzt uni-
forms for Cold-Wet and COLA-DrJ climates. The functional
requirements of tank personnel were respons ible, in part,
for the incorporation of special design features into the new
garments, These design features include concealed buttons .
on the front closures of jackets and parkas, concealed buttons
on all pocket flaps, drawstrings on the waist and skirt of
Jackets and parkas, drawstrings on the cuffs of trousers,
and the elimination of buckles on combat boots. The' pur-
pose of thes¢ design features is to minimize the possiblity
of clothing catching on mechanisms or equ¢pment. In zddi-
tion, there is presently under development & new helmet con-
sisting of 'a ballistic liner and aluminum shell. .The hel-
met liner, worn alone, was designed to meet the functional
requirements of tank forces while the combination liner and
shell was designed to answer the needs of 211 other forces,

3. In the absence in this Office of the informtion
which you requested, it is suggested that you write to
Headguarters, Army Field Forces, Fort Monroe, Virginia,

FOR THE ACTING THE QUARTERMASTER GENERAL:

T. R. J. HICKEY

Colonel, QiC

Chief, Research and Development
D1v151on
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OFFICE, CHIEF, ARMY FIELD rORCES 4 '
Fort Monroe, Virginia

ATDEV-11 421,2 1 : ’ 9 Nov 1948

SUBJACT: Helmet for Armored Vehicle Crew Members -

T0: Prasident
Army Field Forces Board No. 2
Fort Knox, Kentucky

l. Requests are being received from many sources for
a helmet for armored vehicle crew members, There is at
present no standard helmet designed for this purpose,  Though
development of such z helmet is proceeding under a priority
of 1C, there is little doubt that it will be some time before
standardization action is taken, R

2y This Office has requested the Office of the Quar-
termaster General to send ten of each of two types of Air
Force helmets, the M4A2 and H5, to your Board for examination,

3+ It is directed that your Board;

2+ Detcrmine the extent to which these helmets
meet the requirements of zmored vehicle crew members.

b. Meke recommendations as to the acceptability of
these helmets for standardization as an interim iter.

L. Report may be made by indorsement hereon.-
5. This préjéct is assigned an A priority.
FCR THE CHIEF, ARMY FIELD FORCES:
/s/ S. W. Roth

S, W, ROTH ,
: Lte. Cols 4.G.D.
CYS FURNISHED: . Asst, Adjs Gen.
AFF Board No. 3
CG, Third Arnmy
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P-1374 (9 Nov 48) AKCW  lst Ind

Army Field Forces Beard Nos 25 Fort Knox, Kentucky, 21 Dec 48

T0: Chief, Army Field Forces, Fort Monroe, Vifginia

ATTIN: Assistant Chief for Developments

l. Reference. Ltr, AFF Bd. No, 2, P-1212, 4 Dec 47,

subject: "Letter Report of iArmy Ground Forces Board No. 2

Project No. 1212, Test of Doron Type Crash Helmet."

2+ Description of Materiel, No descriptive inforretion
was available at this board concerning the subject helmets.
Informal discussion with Air Force personnel at Godman Field
disclosed that the helmets M5 and LILA2 were developed as
"flak helmets" and =re intended for wear over the leather or
cloth flying helmet, types A-11 and AN-H-15,

3. Summary of Tests,

a. fArmy Field Forces Board No. 2 conducted a test
of the helmets referred to in paragraph 2, basic letter, using
two tank crews from the 70th Tank Battalion. The helmets

- (with both leather and cloth flying helmet type A-11 and AN-

H-15) were worn by the crew members during two consecutive
l-day field exercises for a total of 16 hours. The helmets
were zlso inspected by of ficers and enlisted men of the board
with tenk experience. A ballistics test was not feasible

in the limited time available for the test.

b. It was the concensus of those using or inspecting
the helmets that: . '

(1) A leather or cloth inner helmet is required
for both the 1442 and V5 helmet, Both hel-
mets when worn alone lack a satisfactory
means of mounting any of the commonly used
communications head sets. The M4A2 helmet
has no means of adjustment for head size,

(2) When worn with the leather or cloth flying
helmet type A-11 and AN-H-15, the MLA2 hel~
met is acceptable as an inteérim item. The
flying helmet provides a means of mounting
the headset HS18 (Air Force HS-38) and pro-
vides necessary stability and clinging
ability to the helmet.

CcOoOPY
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(3) The M5 helmet is unsatisfactory as an
interim item either with or without the
flying helmet.,

(4) 4 cup type chin strap should be provided,

¢. ¥hile the MLAR helmet can be used as an interim
crash helmet it is far from the ideal solution to the overall
problem. The type of inner helmet to be issued would pro-
bably vary with the climstes The necessity for the inner
helmet may seriously effect crew comfort during hot weather.

. Before a helmet is adopted for interim use other
types should be investigated. The doron type crash helmet
tested under project No, 1212 (see .report referenced in
paragraph 1) has several good features. \

L. Recommendations. Army Field Forces Board No, 2
recommends that:

/ . &. 4 combination of the MLA2 helmet with the
leather or cloth flying helmet type A-1l or AN-H-15 (leather
in cold weather, cloth in warm weather) with headset HS18
(Air Force HS-38) and extension cord CD307 be considered
acceptable as. an interim item for use by armored vehicle
crew members.,

b. The present chin strap on the MLA2 heimet be
replaced with & cup type chin strap if adopted for armored

" vehicle crew members, :

J :
ce The ballistic protection provided by helmet MLA2
be determined by cmtacting the appropriate 4ir Force agencys

~ FCR THE PRESIDENT:

1 Incl:
Photo of Air Forece

- Helmets 15 and MLA2, with S. G. BROWN, JRy:

“leather and cloth flying helmet Lt. Col, Cav.
and headset HS-38 (SC KS-18) . Secretary
COPY
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H IL\UTFS OF T'““E‘I‘_T.“T(“r AT I'EETPO‘T’OL"[TA HUSEUM

12 January 1949

I, . Tank Helmets. .
he . Helmet design. .

Helmet models with one piece and hinged ear protection
based on the designs of the i+5, T21El and Doron Crash hel-
mets were examined and criticized. Special emphasis was
placec on their suitability for use with sighting equipment
and headsets of current and proposed designs including the
microphone boom attachments .As the models were discussed,
it became evident that the 7-—p1y laminsted nylon liner made
in the Doron Crash helmet mold (hereafter referred to as
Liner, Helmet, Nylon, EX 49-1) fitted the requirements more
closely than the others.

In the course of the discussion it was pointed out that
Liner, EX~49-1

1.  Affords suitable protection to the ears and back
of neck. ‘

2.  Is adaptable for use with hezsdsets and sighting
equipment,

3. Is ballistically equal or better than Helmet M~1. .

Le  Welghs (with the M5 suspension) approximately
2L oz,

5. . Combined with a suitably designed 41 shell would
meet the AFF requirements for a 2 piece helmet.

B. . Suspension design.

The helmet must be fitted with a suépension equal or

better than the 1, Limitations imposed by the use of sighting

equipment and impact distortion of the laminate necessitate
a suspensicn which will provide adequate spacing between
helmet and forehead. ,

Parachutistst chin straps were suggested for use with

the tank helmet with quick release design inc orporated when
necessary.
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. 4 universszl suspension combining comfort and improved
acjustability was generally favored, It should be designed

~ to prevent shifting of the helmet on the wearers head under

all conditions,

CC Helmet Size. ’

This subject has always been highly controversials Llner,

"EX-49-1 molcded in the ex1st1ng mold fits headsizes to 7% -

with the present H16U headsetf Until a further study of head
sizes has been made, this mold will be used for samples.

3. "A study of helmet 31ze will be mzce to determine

as  If two helmet sizes are adequate.
" b. Headsizes covered by each helmet size.
Ce F@rcentage of headsizes fit by each helmet size.

4+ The suspensinn and method of attachment will be
improved.

5. Consideration is to be given.to the development of a
method of incorporating X-Ray opaqueness in nylon.

6. Upon appraval of the sample a sufficient number of
helmets will be fabricated, submitted to Ordnance for ballis-
tic- data and to cther agencies for service tests. :

Ge Interim Tank Helmets for armored.Forces.

The hinged cheek piece of an M~5 helmet is to be modified
by a simple stamping cperation to relieve pressure on the
headsets. The parachutists! chin strap is to replace the
standard ¥-5 strap. When remodeled the sample will be for-
warded t» Board No. 2 for approval.

II. Eye Protection for lfine Clearance Personnel

Visors fitted with plastic windows and attached to hel-
mets of various designs were approved as to angle of vision
but criticized as to methods of attachment, especially in
regard to effects of weight on the wearer.

Further development was recommended to investigate the
feasibility of (1) supporting the face protection on the
shoulders (2) attaching it t» the armor, neck or armor, vest.

III. Armor, Nylon, Laminated for Overall Protection.
ITEY 6
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Laminated nylon armor received fzvorzble comments chiefly
because of the flexibility, comfort and ballistic properties
attainable at weights 30% less than the aluminum-nylon combina-
tion. The "spot" laminzted development was of interest due
to maintenance of shock resistance and bzllistic properties
with extreme flexibility.

- It is suggested that further cdevelopment should be directed

toward

a. Determination of the ratio »f rigid to flexible

areas and of the optimum size and shape of these
Are&Se : )

b. Incorporation of X-Ray opaqueness,

ce. Improvement of flame resistance.
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APPENDIX II ' .
. QUESTIONNAIRE ANALYSIS

This =ppendix contains = summary of the major findings

of questionnaires distributed to members of the 1951»1952
Advanced Ciass at The Armored -School, the Stuff and Faculty
of The Armored School, the hrmy Flclu Forces Board Nr 2,
and to variocus enlisted personnel.with experience as armored
vehiclé crewmens The figures shown herein represent é

’ cémpilation of opinions expressec by personnel with an average
of five to eight years experience in armored units,

QUESTION 1 a. Yes - 95%; No - 5%.

\

- Discussion: 100% were in favor of a new uniform because
. EASCUSS OT .

the present uniform is too bulky or cétches on projec-
“tions. 10% favored a néw uniform because the present
uniform céuses postural fatigué. 20% agreed that a

new uniform would iﬁcrease the esprit de corps of

troops involvec. Reasons against were bazsed mostly
~on the excessive cost of special uniforms for minorities.
One answer indicated a cdesire for 2 new uniform to be

standardized: for qll troopse

UESTION 1 b.

‘Discussion: Two=pleCeivececeeeey.eeessYes 80OF
’ V One=piecesecersessensesscaYes 203
Drop seabtececeesescecnereesYes 604
Layer principle for
warmthe . eevsveenneceas . Yes 209
Distinctive insignia......Yes 20%
Cuffs fit snuglyeeeeeeeee.¥es 95%

19
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Fasteners:
BUuttonsSeevvsveevwenes 4%
E1pPerSevesveveevsvewe903
Cls >pS..d«...v...‘.'....'c b,%

: Snapscesvesvevevsesvves 2%

CO.J.OI‘.

Dark greene.‘..w......307,‘

19C‘kooo0toocoo~-¢'ovvd‘ 8%

tmy Clark 01101‘,‘.'0‘0’..'0‘0030% ’
Collars

ngk] knlt,-...‘,-;...ygo/g ’

TllI"t;le nGCK‘nooocooooi 7/0

Mout«’)n type..........- 3/

60% of the guestionnaires indicated that the best
solution would be the combat ‘suit (Armored Force) of World
War IT w1th the foliowing modifications: ' darker color,
stronger material, and larger, zippered pockets.

QUESTION 1 c,
Discussion: The results of this question are quite
thoroughly discussed in Chepter 3 of the report,

QUESTION 1 d. Yes - 95%; No - 5%.

Discussion: 100% agreed that the present helmet is

unsatisfactory because it is uncomfortable, too heavy,

falls off easily, does not acdapt to headsets or optical
sights, 95% agreed that a new helmet is needed whereas

5% indicated their satisfaction with the present ML

stéel helmet.

QUESTION 1 e. ‘

Discussion: One~pieceiss.es... vesesssoYes 70%

TWO*piece.'....,...o.’.-.»...YeS 3%

FO')tball tsrp.eo. . e o; ... s o .YGS 80% !
Chirl Stréa’ip.......-........YGS 20%
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QUESTION 1 .

Discussion:

Wool knit liner...........Yes
Color:
Bla(:k.‘-.o.i._n-i.d..c.-t 3%
OD-’..‘-.-Q.;;gooocnnoo97%

" Built<in headsetises.o.....Yes

Built-in microphone.......Yes
Type headsct:
Now in uS€secessseeessYes
Other typeeeieeceesssosYes
Type of microphone:
Hdﬂ()oo,@u,o.oooo--occo 5/0

I.lJ,QOO.'.‘Q'.‘ACOOCID 5/0
mhl"ﬁ tooooac.vo.nonoao2o/a

Furnish crash protection..Yes
Furnish ballistic - <
- protectitneiseeecssesses¥eS
nghtwmlgnt important....,Yes
Earphones removable ‘

fl“ﬂm h"lmet.........,.c,Yes
Universal. SiZ€gasssregssseYes
Several SlzeS‘.-oooooooooonS

OVE’I-‘?._"QO?Q.Q"'9.' -99‘0 ?'0-’."Yes
Organizationalise.ecesee o Yes
IndiViC‘illal‘_o.'o.'g .,-.o‘.g.--.YeS

, 121

30%

90%
70%
10%
90%

95%

50%
100%

90%
50%
50%

30%
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RESEARCH COIMITTEE NR 32
ARMORED OFFICERS ADVANCED CL:SS
‘ 'THE SRMORED SCHOOL
Fort Knox, Kentucky

-1 February 1952

SUBJICT: Uniforms for Tank;Crewmen
TQ:

1. Committee Nr 32 of the 4dvanced Class has undertaken
2 study of combst uniforms for tank crewmen with the objective
of deriving the most practical unifom, The Cormmittee would
greatly appreciate your answers to the questions hereon in
the light of your experience so thsat your ideas may be incor-
porated in the resecarch report,

2o In view of the magnitucde of the logistics problem
introduced by the numerous specialized uniforms then in use,
in 1945 the Yar Department adopted one group of standard uni-
forms to be worn by all arms, In the light of this policy,
d2 you believe the functional requirements of tank crewmen
justify a special uniform (exclusive »f headgear)? Yes
No :

Please explain your answer briefly,

" b, If you believe a specizl uniform is neecec, what
type of winter (not arctic) combat uniform would you want?
Do not let convention influence your ideas. Tuestions below
are furnished to assist in prepsration of your answer;

(1) Two-piece or bne-piece°
(2) Drop seat in one-piece uniform?
(3) There are pockets desirable anc what type°
(4) "hst color?
(5) %hst materizls?
(6) ‘ihat type fasteners--zippers, buttons, etc?
(7) layer principle for warmth?
(8) Distinctive insignis? :
(9) Cuffs on jacket and trousers to fit snugly?
(10) What type collar?
(11) Generszl description of uniform or sketch .and
any other ideas you may advance. :
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SUBJECT:  Uniformsigselds

1 February 1952

c.. Using the preceding points =s a guice, what type
fatigue or summer combat uniform would you want?

de Alsn in consideration of the logistics problems
involved, the ¥ar Depsrtment in 1943 eliminatec the tank
helmet as an item of issue and substituted therofor the steel
helnet and plastic liner which were deemed sztisfactory for
use in tanks then standard, ! igain, in the light of this
policy an¢ the tanker's functional requirements tocay, dn you
believe a special tank helmet is justified? Yes No

Please explain-your answer briefly,

e. If you believe : a sne01_l tunk helmet *is necessary,
what Wwould ynu went? Questions below are furnished to “sslst
in preparation of your znswer:

(1)

A liner for shock protsction and an outer
shell for ballistic protectisn?
One~piece helmet to provi:e both sheck and
bz lllstlc protect ion?

Fit snugly like fontball helmet?

. Chiin strap? If so, what type?

Built-in headset?

Built-in mlcroph>ne :

“hut color? - '
hat provisions, if any, for warmth?
at type headset and microphone?

f. Should this tanik helmet be included in the OVII

of eazch tank?

‘

Your name

——

Years armor experience

ROBERT E, DRAKE
Captain, Armor
Chairman




