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FORMTORD

This monograph on the hilstory of the helmet liner
has & double purpose: to ive the main historicel facts of
the development of one of the wmusual items designed for World
dar II from tho first comception to fast=roliing production:
and et the samo-time to give & somewhat detailed accoumt of
_‘tho procurement of the linet as it has been carried om by the
Chicago Quartermaster Depot, the sole proourement sgency for
the item,

» In the series of studies preparsd on ths gpecial
activities of the Chicapgo Cuartermaster Depot, this monograph
is Ho, 5, and the first to deal with a Clothing & Equipage
items The bulk of the Chicago Quarteruaster Depot historical
studies deals with subsistence, gince procurement wnd develop=
nent of subsistence items are ocuvstending activities of the
Dopot und the Quarteruaster Subelstence Research & Development
Laboratory located at the installation.

: 41though the helmet liner is by no mpans tho only
C & E item developod espooially for this wer by the Quarter-
master Corps, it is considersd one of the maln contributions
to & soldierts comfort and safely. and bacewse of the Chicago
Depot-s Important role in turning it out for 4wrdops, its
story was chccon for writing ss one of the cutetanding facets
of the Depot history in Worlda Viar II,

The funetion of the Thioago Depot iz the procurement
mission was more »r less palernalistic in helpiny the new in-
dustry; and the many problems peculiar to thi: funcvicn are
Jeseribed In the monopraph as they erose snd wers solved.

, Jo E. BARZYNSKI,
Brigadier Gensral, Q.M.C
Commanding.




PREFACE

The history of the helmet liner as set forth in this mono-
graph treats only of the origin, development and procurement of this
plece of equipage which first came intd use with World Wer II, De-
tailed information as to the success of the liner in the fisld is
lacking, for reports on the helmet liner in action are thus far very
limited at both the writer’s station and in the Office of The Quarter-
megter General,

Facts for this report wers gathered from a varisty of sou-ces,
Correspondence files of the Helmet Liner Section, Miscellaneous Supply
Sranch, Procurement Division, at the Chicago Quertermaster Depot,
supplied the largest proportion of the information used as basis for
writing. Much supplementary information was obtained, however, through
interviews with Maj. M. 0, Pratt, officer in charge of the Mimcellaneous
Supply Branch, Capt., C. R. Raattama, of the same Branch, since assligned
to the Inspection Branch, and Richard €, Limn, principal inspector onm
helmet Iiners, who were helpful also in eclarifying puzzling statements
and sibuations described in documents exsmined, Mrs. Mary Schwartsz,
clerk in charge of the Contract Section, brought together statistical
information on contracts and costs which proved most valuable in writing
certaln seetions. Background material of value alao resulted from visits
to the Scholl Manufacturing Compeany end the Seaman Paper Company, the
latter the one Chicago firm engagsd in the manufacture of the helmet
liner. Some note material was forwarded, in snswer to specific requests,
by the Historical Sestion, Office of The Quartermaster General,

To the above individuals and others in the Procursment Division
who assisted the writer in assembling the faots for this monograph sa
expression of thanks is made, As in the case of other historical acg-
counts of this type written at the Chicago Quartermaster Depot, the raw
resgarch meterial of correspondence stands out &s the main souroce of
information; consclidated reports and diaries or daybooks which would be
useful in filling out the story rarely exist, Substantiating lmowledge
frequently is needed to confirm into fect informetion gleaned from
correspondsnce, and such lmowledge is most swiftly, and, it is hoped,
most accurately secured from Persons who'ha¥e had™a close agsociation
with the subjeot under study., In fact, it is quite correct to say that
without the aid of these persons in the Procurement Division, it would
have been almest impossible to produce the history of the helmet liner,

Chicago, Illinois
April 30, 1944,
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INTRODUCTION

When the Chicago Quartermaster Depot was charged with the
procurement of Liner, Helmet, Steel, M=1, in early 1942, 1% facad ona
of the most unusual procursment assignments, among equipage items, of
World War II.

An auxiliary to the newly.redesigned steal holm;t, without
which the labber in fact could mot be worn, Liner, Helmet, Steel, M-l,
in itself wes a completely new item, The conceplt of using e hateshaped
lining for a helmet had never befors besn considersd in the long
history of warfare; and whils the ides had already besn adopted by
the War Depertment when the Chicago Quertermaster Depot waa asaigne@
its procurement, the design for ths liner still was in tha formative
stags, Though the new type stesl helmst which it was to CAryy was
already in work, first production of the liner, as a fiber "hat," was
barely contracted for, and theve wers no guidelines on such factors as
production rate and cost price. Tha feat that the liner degign asg
finally conceived in the Military Planning Division of the 0ffice of
éhe Quartermaster Gensral involvéd ths use of plestics, introduced
yot another elsment of uncertainty. With plastics still in the exe
perimental reslm, there wer, many chances for ﬁiscalsulahion in the
production procuss, and little in the way of exporisnce o maks possible
the laying down of yules, Thus the Chicago Depot was confronted with
several outeof'=the=ordinary prcblems in fulfilling this procursment
mizsion,

Approximately 15,000,000 plastic helmet liners wers put into
production from Fabruary 1942, to July 1943, the first yeayr and a half of

Personal Property of _ 1
Merritt C. Pratit,




procurement, end the period during which meny of the difficulties

that beset the ltem at the start of manufacture were overcoms.

During this period, industry and the Quartermaster Corps worked foo
gether closely to bring about the solution of these difficulties,

with the Chicago Quartermaster Dspot assuming appreciable responﬁi-
bility, handling matters thatAranged,fron technical troubles to materials
supply. In describing and u.n'alyzing.ﬂm part played by the Chicago

Depot a8 sole procursment office for the helmet liner, this monograph

in effect becomes s history of the development of the liner because

of the Depot's assoclation with the item from its earliest production

gtege.,




CHAPTER T. FORBEARS OUF THE PLASTIC HELMET LINER

The Liner, Helmet, Stesl, M-1l, is a totally new development
of World War I1I, It has ubilised a new maberial for soldier headgeap=—=-=
plasticg=-=and psrformed a function entirely different from the helmet
in previous warfars, acting both as a hat and as additional helmeb
protection. The helmet end linar combination in a way reverses the
jidea of ons Gemeral Adrian, French Army Officer in colonial service
before World War I, who upon seeing one of his men wsaring a metal messe
bowl inside his hat introduced the metal cap under the kepi as equipment
of every French soldier on active duty.l The steel helmet and its linsr
are & radleal departure from the "tin hat” worn by the Amerioan doughboy
in the first World fiar, which was neither comfortable nor an adequats
protaection from shrapnel flung upward from the ground, "M~1917", as the
World War I helme® was called, was so heavy that it gave the wearers
stiff necks when they used it as a rain hat back of the fighting front;
the head harness which carried the helmet was attached to it with large
riveta which frequently were driven into the skull with a direct hit from
bullet or shrapnel.

Tne helmet of World Var I1 is comprised of an outer atesl
body which is pot-shapsd, and a snugly inserted plastic shell which
containg o suspension, or hammock, to fit the whols eassewbly comfortably

£o the wearer?s head.? Except in the tropile theaters of war, the stasl

IBagnrora Dean, Helmohs and Body Armor in Modsrn Warfars
(Wlew Havens Ysle Univeraity Press, 1920), ppe bb=58,
2

Jee dllustrations,




Liner, Helmet, M-1 en head ef seldier is about t have 'sna H
the steel helmet, ¢ "snapped" ever 1%

o




1-.Chin Strap
2--A washer nith rivet; fastens

Neckstrap and Suspension to Fhell

J--Shoestring adjusting tapes of Suspension

= . . 4--Neckstrap, to which Neckband (not shown)
is snapped
) 5--Suspension
6--Adjustable Headband



helmet and the liner are always worn in combat, In jungle warfare,
where stealthy movement is very important, the steel hat has been found
to cause noise when branches brush sgainst 1%, and the helmet liner
sometimes is used alone for combalh fighting.a Behind the lines, in
all theaters, the liner becomes & safety helmet, in use as & garrisomn
cap, and is suitable both for tropic and, with addition of a spesially
designed knit cap, for Arctic wear. The steel halmet in this situation
being without head harness, can be used as a wash basin, water bucket
or in dozems of other ways, Together, helmet and liner weigh approxi-
nately 3 poundss the liner by itself ebout 10 cunces, The helmet with
the liner will withstend penetrstion of e .45 calibre bullst at a
5-foot range, end the liner alone will teke a direct hit withoub
splintering, Made in one size, to fit the conformiLy of the steel
helmet, the liner osarries an adjustable headband inéido the suspension
which, with a neckband in three sizes, makes possible a close fit Vo
every head., The outer surface of the helmet, which is finished in olive
drab or camouflage, reflects no light, being treated with a dull-finish,
textursd paint,

Since January 1, 1943, every new soldisr in the Army Ground
Forces has been issued e helmet liner, which he bescomes used to long
before he dons the steel cap for combati and the liners have becoms
more or less femilier sights in this country, being worn in troop

travel to avold packing them.4 Parachutists in the airborne troops of

3 ,
Interview with Maj. M. €, Pratt, officer in cherge, Miscele
laneous Supply Branch, Procurement Division,

*1n Janvary 1944, the helmet liner was made an article of the
uniform, which meant that any non-soldier wearing one could be held by
Militery Police and the person who supplied it to him charged with the

violation, Section 125, The National Defense Act,




o3

the ground forces, and the ground crsw members of the Army Air Forces
likewise wear ths helmet linsr, and the U, §. Navy and Marines procure
it for cowbat use, A tobal of nearly 30,000,300° of the liners have
been contracted for since Pebruary 1942, when they went into first
production,

Helmet Liner Developed as a Joint Product=--The liner‘ for the

combat helmets of World War 11 armed forces dsvelepsd as a Jjoinbt produst
of the Army Ordnance Dspartment, the Quartermester Corps, private ln-
vention and private industry. The Quartsrmaster Corps, which wag rea=
ponsible for much of the resesrch on the liner before its dssign
£inally was perfected, and which made sntire procurement from the start,
was conesrned most clessiy with 1%,

The helmet liner may be said to have derived from a plastic
football helmet and suspenéion invented and patented by Johr T, Riddell,
a Chicago manufecturer of football supplies 563 This helmeb, in limited
production about a year before the emergency was declared, consisted
of two thermoplastic halves fastened together, under which was a paper
pulp helmet similar to that used in tropleal helmets., It was first

brought to the attention of the military in early 1941 through

®procurements through the year 1944 included in this figureo

s’rhe nge of a fiber "sandhog’s” helmet as all-purpose Army head-
gear was suggested by a Quartermaster officer as early as 1932, at a time
when a study was under way looking toward a replacement for the service
hat, The ides of supplementing it with a steel cap for combat use was
algo brought forward at that timse, The Office of The Quartermaster
General, howsver, did not take up the projJect and it hes not been possible
to trace a line of development from this suggestion to the present helmet
liner. Apparently the Infantry Board took up the helmet liner project
several years later from an entirely different point,; Comment of Dr,
Thomas M. Pitkin, Historiocal Section, OQMZ, and copy of letter in OQMG
Procurement Planning File (400,12); Substitute for Service Hat, May 16,
1932, in communication from Capt. A, B, Thornton, Officer in Chargs,
Historical Section, OQUG, to Capt. Joseph H, Burkhard, Historical Officer,
COMD, SPQGH 421.2 Chicago, 1st Ind., May 20, 1944,




Col, Ho Go Sydenham, member of the Infantry Board stationed at Fort
Benning, Georgia, Colonel Sydenham had been approached by John T.
Riddell, Jr., at Fort Benning, who suggested the football helmet as
part of the equipment of paréchute troops training there, At the

same time Colonel Sydenham and others wers attempting to work out
designs for a steel helmet shell of more adequate protection to re-
placs the M=-1917 of Wér;d‘War Io. The result of the meeting betwsen

the colonel and Mr, Riddell was the fabrication of a model for & helmeb
assembly===ghell and liner.’ After cortain field tests at Fort
Benning, this experimental ﬁelmet assembiy‘w&s giveﬁ tentative ep-
provel by the War Department, and the Ordnence Department instructed

to follow through with further experimentation. The Riddeil company
was turned to, and sample helmet liners made up by injection molding8
with tenite thse piastico The liner made by this methed was much
heavier than the War Department cared to have, however, end steps were
taken toward a substitute for plastics, though the suspension was dsfi-
niﬁely aceeptedg and Ordnance designers were at work on such details as

headbands and chinsﬁrapaa

7Tha original version of M=l, of wvinylite, a plastic which could
be molded in hot water, was made in Colonel Sydenham®s kitchen by young
Riddell %o fit a new=type pot-shaped stesl helmet besten out by the
local blacksmith, Interview with John T. Riddell, Sr., Chioago, Jan, 28,
1944,

Blnjection molding is accomplished by a kind of "squirt gun®
operated by hydraulic pressure in contrast to compression molding ‘done by
weight pressure, which came to be the preferred method on helmet liner
manufacture,

grho War Department secured permission to utilize the plastis
helmet and suspension on a license basis, paying John T, Riddell & per=
centags on the first 2,000,000 heimet liners manufactured on his petents
Noo 1886551 and 2250275, The Riddsll Company a% this writing still
makes e few football helmet-typs "crash hats™ for the parachute troop
trainses., Inberview with Mr, Riddell, Jan. 28, 1944,




There was groat necessity for speed In securing some kind
of satisfactory liner, for since February 1841, dies had besn undsr
construction at the Meclord Radlator and Manufesturing Company o
produce the new steel helmet, which could be worn only with & liner,
and instructions had bheen given o discontinﬁe production of the
M-1917 model about MHay 1,’1941.10 Given some assurance tha® they
would receive orders for both helmet and liner, although procurement
for them actually was not clearsd through thes War Department until
Hay 16,ll the McCord company relinquished the injection molding idea
and procesded to get in touch with ths Hawley Products Company at
St. Charles, Illincis, which already was producing tropical helmets
for ths Arny. Wibhout épecifications, ipvitations for bid or other
official dsscriptlon of the s8till rather uebulous liner, ths Hawley
firm was aesked to accept the assignment of making samples and dies
on the chance it might later receive a sub=contract from the McCord
cempany ., Abtacking the problem at once, the Hawley enginsers, in

collaberation with research psrsonnel of ths MeCord compeny and

’ loThe McCord Radiator and Manufacturing Company, Detroit, Mich.,

was the sole manufacturer of the M=-1917 helmet for the new Army of 1940-41,

and contlnued as scle contractor for the M-1 model replacing it until
lata 1942, when oth other company wag giwven contracts., See Appendix VI.

Mon thie date, the Standards Division of the. Office of the
Under Sscretary of War chargad the Ordnance Department with the purchase
of 962,000 helmets of the new M-1 type, complete with liners, headbands
snd neckbands, and ingbtructed that after this first lot had been con-
tracted for, Urdnancs was bo conbtinue buving ths steel helmet bodies
but the Quartermaster Corpas was bto have charge of procuring liners and
straps, The ultimate transfer of procurement of ths liner from Urdnance
to Caartermaster thus was provided for in tane original instrument
auth riziag purchase of the item., 1st Ind , War Dept.,, Office of the
Under Secrstary of War, Washingbon, D. C., May 18, 1541, to the Adjutent
General, Washington, D.C.
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othars,iz within & short tims produced sampleos which to them seemed

to approach cloassily what the Army vmnted,  Between April 3 and 11, 1943,
the first complate liners came off the assembly line and 100 of them
wers shipped for trial use, On April 28, the‘Office of The Quarter=-
master Geneyal telephoned the Hawley Company its approvel of ths aamples{
and sskad zhat preparations be made for largs=-scale production,

The first helmet liner looked very wmuch like a tropleal helmet, 13
According %o the specifications, whith were written sevaral months alter
the Tirs% semples were accepted and bought by the Army, the fiber body
was3 Lo bs made of

%70 shells, each a one-plecs rigid fiber form, impregnated

with vernish or other water insolubls and W 58y ropsllent

materials, securely cemented together with e suitable
thermoplestic or thermosetting material which shall be

insoluble in weter,l4 .o
Uver this body was cemented smoothly a- piece of olive dreb gebardine ar
twill; the shape and size of the "lining," as it was called, wms to be
such that it would slip=fit into the M-l atesl helmet. A suspension,
nackzirap at back of neck, and adjustable chinstrap were considersd
part of the fittings, the headband and neckband inserts, of waryiuz sizes
Yo fit individual soldiers, being supplied when the 1in§rs were Llazuad
the soldiers. The strength test of the liner proper was that it
suppory, when dry, "a load on top of the crowm of 100 pounds without

failure at rim or sides of thq‘crcwng“15 Under e temperaturs wvariation

12pme Lilley ompeny, & Detroit company working with the George R,
Garter Gompany, o firm also in the Detroit area, was asksd to make up a
webbing suspension according to the Riddell pattern, The rayon webbing
which the company supplied wes acoapted for only a brief period, however,
becauss it failed to meet strongth tests, Interview with Garnett C. Skinner,
Scholl Hfg. Co., Dec, 16, 1943,

1336@ illustration,

14Ordnance Department Tentative Specification, AX8-844, dated
Oct, 30, 1941,
B 14,
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12
from =B60C F, to =170° F, there could be no substantial change in the
physical charscteristics of the helmet, A tear test of ths leather
in component parts, a try for fit in the steel helmet, and a webbing
tear test comprised thse other tests spscified, '

Uwing to the volume of linsrs required, ths Hewley Products

Company had to construct & new building and securs a quantity of new:
equipment including stage ovens, hydraulic drawing pressas, trimming
presses, a conveyor oven and toggle presses, These acquisitions ware
made at company exzpense, and the production line for the helmet Iiners
was sat up within a perioed of approximately five months., Abouk thres
percent of the total number of liners were sub=contrected to the General
Fibsr Company in 3t. Louls, with the Hawley company *nstalling squipment
and superv;sing employees in the linar produstions Approximately.
3,900,000 fiber liners wars made by the Hawléy compeny for the Ay
frem late 1941 to mid-NHovember 1942, when production of this type of
liner was discontinued. Hearly S?S.empleysss,'40 peroent of whom wers
women, worked on ths helmet liners at the Hawley plant at the peak of
production;ls

. Though procurement continued for a year, the fiber hslmet
liner was considered unsatisfactory almost from the first., It had
extremaly high meisture absorption, poor di*mensional stabilivy, low
strengtl. and poor dursbility. The cloth outer layer was easily fraysd,

quickly worn through and soon soilsdo]f7 For 1ts probable length of

16Information in entire paragraph taken from letter of Col, €. N,
Elliobt, Dirsctor of F Procurement, CQMD, to War Production Board, relative
to "B® Award to Hawley Producta Co., Jan, 29, 19543,

Wemorandum of 15, Col. L, 0. Grice, Chief, Standardization
Branch, OQMG, to Chisf, Clothing end BEquipage Branch, OQUG: Helmet Liners
for Hslme@ Stesl, M~1, Wov, 8, 1941,




1%
sorvics, 16 aleo was considered to be comparatively expensive, unit
prices féf the liner, with suspension and chinstrap installsd, rengirg
from $1.4878 to $1.54,18

The Beglnnings of the Plastic Liner---The July 9, 1941, purchass

ordsr to the Hawlsy Products Company‘for the first 950,000 fiber liners
had soarcely been sipgned, when sxperimentation on liners uging various
plzstics began in earnest in the Standardizetion Brunch of the Office

of The Quartermaster General, C{ontacts wers es?ablished with industrisl
firms which sesemed liksly potential producera, and they were asked to
maks up sampls piastio liners for further work-over and test by ths
Standardization Branch or in the laboratory of the United States Bursau
of Standards, Hates for wminers and firemen, and industrial helumsts of
varions sorts were brought in for exsmination., The Hawlsy company,
guspecting that 1ts wolded fiber liner would not stand up well, proposed
a "plagtic combat helust liner” of "nigh impact plasticsa"lg The Inland
Hanufacturing Divisica of General Motors Corporation, Dayton, Ohio,

made up sample liners of high-impact thermoplastic resins, macerated
cenves molding compositiens, impregnated crepe paper and fabric, ime
pregnatsd paper pulp;, rubber, sisal and redwood barkazo Mine Yafety

Applisnces Compeny, Pitisburgh, submitted liners with a canvas bass

185 cme "seconds” also were bought, at prices ranging from $1,155

to $1.30 per helmet, Fifty-two thousand of them, at the $1.30 price, were
supplled the Chinese Army through Lend-Lease,

19Letter frem S. Ho Young, Hawlsy Products Compeny, to Mr. Tupper
{aio), Stendardizaticao Branch, OQMG, Aug, 2, 1941. Copy in Historical
Ssotion Files, OQMG. The Hawlsy company was svidently anxious, bsfors
completing the Ordnarce contract, to switch to plastics production which
My, Young said could be accomplished in 24 hours, utilizing the same
squipment. No contrect for plastic liners was ever given this ¢ ompany,
however .

2OPublicit;y' article releassd by Inlend Auge. 7, 1942,
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treated with phenol formsldehyde resin, - Other firms making up samples .
included the Gemloid Corporation, Elmhurst, L.I., New York, which.
proposed & linen acetats combination; Standard Products Company,
Detroit, a thermosetting resin with impregnated felt; and Woodall
Industries, Inc., Detroit, a molded sissl fiber,>t

Meantime, the Standardization Bramch, Office of The Quartsr-
master General, worked out with the Bureau of $tandards feasible ways
of testing the durability of the liner samplés, and by early November
1941, the conclusion was reached in the laboratory that the best
plastic helmet liner for military purposes was one made of phenol
formaldshyde=-impregnated cloth leminated by high pfessurea - Maximum
toughnsss seensd obtainakile with uss of the smallest amount of resin
which wenld give necessary waterproofness snd dimensional atability
to ths reinforcing material., Because of the light weight desirede-=
not more then 7 3/4 ounces including outside coating, or 11} ounces
complete with suspension tapes, rivets, chinstrap, headband and
neckband===the lightest reinforcement medium for the reain, such as
e light=weigh®% duckoloth, -seemed nscessary.zz ‘The laminabved phenolie
resin-ixﬂpregnated fa’bri&, which could be impregnated up to 48 percent
without resulting in a heavy hat, therefors was decided upon foi"
production, although sample linsrs of cyclocized composition rubber

and resin-impregnated felt also showed promise in the laboratory testseza

2%, Col. L. O, Grice, Chief, Standmrdization Brench, OQUG,
to Bureau of- $tendards, Aug. 14, 1941,

22The Army Helmet Liner," Modern Plastics, XVIIII, (May 1942)

35 1T,

Syemorandum frem Brig. Gsn, G. L. Corbin, OQ¥G, to The Assistant
Chlef of Staff, G=4, Dec. 20, 1941: Helmet Liner, M-1,
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Upon requesst of the 0ffice of The Quartermaster Gensral, approximete.y
600 plastic liners utilizing phenol-sldehyde<impregnatsd cloth wers
manufactured on & sample mold constructed by ths Inland Manufaoturin:
Division of Gensral Motors, and, in competition with the Hawiey fibe-
hat, were tested by verious Service Boards, insluding Infentry, Cavairy,
Medical, Signal, Air Corps and Anti-Tank, Onesthird of the sample
liners wers produced according to a formulas submithed by the Inland
oompeny, one=third on the proposal of Hine Ssfety Appliances, and onu=
third &ccordiug to the f ormula of the Westinghouse Electrisc Compeny,
Trafford, Pennaylvania, which‘had Iately submitted trisl modsls, -
During this period of experimantation, aigo,; the LseGrend Daly Compexn',
synthetic rubber and plastics .-enginoers working in conjunction with - he
8%, Clair Rubber Company, in Marysville, Michigan, proposed & l,ow-p'.r.r.rssure
mothod of wolding a plastic helmet liner, 24

Results of the Service Board tests and further laboratory ..
gxemination were raported toward the .end,ofv January 1942, abt a meeti: g
of the Quartermester Corps Technical sub=committes in cherge of helwm.&
liner research. Although o:_.':xoi or more members of the committes indic ted .
reluctancs to adopt & substibute for the Hawley fiber linsr, the -
congensud was that a ballistics teat at axtreme ranges of bLemperatur:
should prove the comparative merit of the fiber liner with The plash-e

&

typmz Acsordingly, srrangementa were made through t he Qrdnanqa’

zénescriptions of both high-pressurs and lw-preéaux‘e motiods
of molding may be found in Chapter III of this monograph,

gafl.'to Golonel Grice to General Littlsjohn, Chief, Clothing

& BEquipage Branch, OQUG, Jar. 28, 1942 Helwet Liners. The ballist.ecs
test drherminsd whethsr or rot a liner would frageent in such & way shaty
particles of liner material might be. imbedded in the wearer's siull,
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Department for ballistics tests at the Aberdeen Proving Ground, Aberdesn,
Merylend, on Februery 2, 1942, Hawley, St. Clair, Westinghouse and
Inland liners were tested at temperatures ranging from 20° to 30° below
sero o 180° to 200° P, The Wesbinghouse liner performed best, followed
by m1@d and St, Clair, while fhe Hawley liners were found to have
the least suitable oharucteriat;‘icsoas

Action now was rapide. The next day the sub-ogm‘ittee of the
Quartermaster (orps Technical Committes adopted as standard a cloth
impregnated helmet=liner body "similar and having the propértias of®
the Westinghouse liner tested al the Aberdeen ﬁoving Ground, and
recommended that other types not be bought except to meet requirements
of troops until the newly adoptud type was a.vailablegz" The importance
of the bellistics performence of the liners, as shown in the comparative
testa, hed been so impressive, vlso, that ths Standardizstiorn Branch
recommended that a provision regarding ballistics standards be included
henceforth in procurement directives, invitations for bids, and sontracts,2d

The Inlénd lhhufacturi.ng' Division of General Motors received
confirmation of em award for 1,000,000 of the ﬁaw M=1 helmet liners on
Februvary 11, 1942, by which dato Tentative Specification OQUG No. 42
had been written and amended te inelude the ballistics tast clause,
The net wnit price the Govermmsat was prepared to p&j was $1.89, in-

cluding the suspension, front erelet and c.':hfuuﬁ:rapea9 A wnit price of

26114,
2T6rice to Littlejohn, Feb, 3, 1942; Helmet Linerss

28114,

29Ae in the contracta with MeCord Radiator and in all othepr cone

tracts to follow, headbands end neckbands were purchased separately by the
Quartermaster Corps.




v $ e <8 em g 4 A 51 7) a3y 1% e s T e g by v
$2.194 wae to be gald ¢ lhe flest 480,000 linors of she lot, nowevar,

to help surry the emcrtization cost of the 73 welds reguirsd by the
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TONDRNY e Delivery of tha

by Wovenber 1942, Contracta Jor o gecomnd willin Vinsrs ob

of $1.833 and $1.62

mads in February w

Company, and Mine Sefaby Applinncss dn the oo mou
The 8t, Clair

Rubber Company, shoze low-pressure hat nsd not stocd up nearly so wall

in the Aberdesn tesis Lecmuwss 1t tendad fio frag.

nh denpgearously, naver-

thelesg was given & contragt fov re, =2lse in February, oo

supplement produsticp votil burlng aquipment for the highepressurs

molding could be secured.

oot bhee naceting mavikin: the

At the game Quart

decision bte adeph the nlassic liver, ic¢ wes dacided 5o recompand pros

curement and of oava cynes of il of new
atyle nsckbands and Lanh il g tperiment ally k
FTATiCuUE ARG ring plsnbs in the sarch for 3 ' ts on thass
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Wk 3 & ; T P = g 3 G -
aomponants . Thus it cama aboub that rafors the fivst fibsr linsrs wors

E ¥ 3 Lot 1> B - £ v SEE -~ . § % R W | -
actuelly in production,” appreval for new waya of fabricating the shsll

3001, W, R, Bucklsy, UQ%d; to Inland Mfg. Div., Gen, Motors Corp.
Feb, 11, 1942,

31The higher unit price in both cases was allowed to help amortize
the cost of tooling up end gebbing into initisl production. Ses Po 4%,

A Szxemorandum of Colenel Grice to General Littlejohn, Feb, 4, 1942.
Helmet Liners, The decision which sventuslly reduced the numbsr of sizes
of headbands from 13 to 1 (adjustabls) involved several months of tasting
bofore acceptable products were hit upons An account of the changes and
of other alterations of design in ths helmet liner components may be found

e '),' d
i ChacBer Ve

K
i

2.4 =
53R pat production date from the Heawley Products Company was in

(X

April 1947
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latbey wapands wonld be winced in

had been giwen, and nelovs

produstion, chavgss azals

gyonbenplated relativwe to the luworband

function of fagtening vham ov tha woararz? heads, Bucsusa it was 80
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