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Tho plactic helmet linor introduced with World Vier II proet . -
vided an m;usual procurement aessignment for the Quartermester Corps
and the Chicage Quartermester Dopot to vhich t‘n'{s a.ssi.gmnenf wWoE
Jelogated. At the time i‘t;'becazne the Chicapo Depot's charpe, the
liner, necessary muxiliary to the nowly comceived steol helmet, M-1,
was gtill in the preliminary dosipgn stege, although the new stoel
hoim:ﬂ: slready wes in production, lore than one vearls study o
the part of thie Tusrternaster Corps and othier branches of the frmy

hed gono into the plenning of the orpanized helmot assombly of
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1inar, From this study there viere two results:
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@ ccmplc-tsd.c;czsim for & ©ibe helmot linmor ond the conclusion
that & plastic limer would be more satisfactory and should ba
designed as soon as possible,

Althouph the helmet snd liner idea had been originally sug=
pested as narly as 1932, the irst tangible vorsion vas derived In
large part from a plastic football helmet and suspension invented and
potented by John Te Riddell, a Chieapo menufaciurer of football
supplics. The Infentry Board, in carly 1941, was first to consider.
tie Tiddell football helmet as likely for adaptation in naking over
the ciusborsome and unsafe stesl helmet 11917 of iorld tlar Ij the
Urdnance lopartment took a hand in the dovelopmeni of sample liners
utilizing the football hLielmet suspensiony but before the yoar was
svor, tho Quartermaster Corps had contributed a great deal of oxe
perimentation, ond the linor, as & fibe.s hat worn wndor e steel

shell,had baon nade a Quartomsaster iter. "he wirbue of the =l
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helmot ascembly was that it weighed relatively littlee--throo pownis==- -

vot would vitheband penetration of a 45 caliber bullet at a B-foot
range. By itself, the liner,weighing only 10 or 11 ounces, vas still
a sgafoty hat, vory useful behind the fromt lines.

Up ©to the time the Chicapo Quartermester Depot received its
first procurement directive om helmet liners in Februery 1942, a few
mmdred thousand of the fibor=type liners had beon made on Urdnance
Department and Qusrtermaster Corps order by the Hewley Products
Company to fit the steel shells of the new M-l model helmet being
turnod out by the McCord Rediatar Coﬁxpany. The Chica{;o Depot continued
to contract for the fiber=-type liner fc;r more than one ysaer, its
manufacture, from mid=1941 to lovember 1942, totalling 3,900,000,
plans for the plastie liner o roplace the fiber item, which from
the first had not proved entirely satisfactory, were in the 'cluepfin‘t
etage, however, and the Chicago Depot was shortly thrust into the
oxeiting situotion of getting firms into production on a new item
using & comparatively wnfamilisr material, plastic, vwhile meeting
i_me::‘xiuto demends for the fiber hat,

Although thero were those in the Standardization Brench
of the Uffice of The Quartermaster General who oxpected full-speed
production of the plas"bic liner withir six months after its adoption,
rumorous difficulties stood in the wey to prevent this pkossibility,
and in solving them the Chicapgo Quartermaster Dopot played an iﬁxportan‘b
role, hen full production actually could be acknowledged towurd tho
end of 1942, the Chicago Depot had behind it an oxperience which

included +tooling up & new industry, putting its assembly lines in




notion, and mesting a demanding production sc'hedul.o in tho Ta~¢ of
oery diffieulties. Among the problems which were met and sol ed
wore the sesuring of scarce stael to build the helmet linor moldsg
the training of inspectors who not only could pass on the finished
produet but could be of aid to plant foiremen in solving technicel
diffienltios that arose m&in‘ly becauso of the nevmess of tho itemp
and eccomplishing production at the same time specifications were in

:

procoss of change,

The plastie helmet limor; approxmimately 15,000,000 of which

wero put into production during the lirst year snd » half of procure-
ment, vas at first mAde by two methodz. Oue was @ lowepressure
nclding process which required fairly simple and inexpensive tooling
upg this progess was adopted, with va'rils.f;imw.s; by o manufucturers,
the llood Rusber Cempany end the Ste Clalr Rubber Company. The other
process,; hiph-preseure moldaing, reyuired erdosteel molds vhich vere
diffieul? ©c cbtain beceuse of steel soarcity and thn rolatively

lov priority rating on Qrartermaster smbrnete: hatrever, seven ﬁmuu
inivurers bacanc equipped for this mebthed, vihileh ovontually wag
decided upon as the process produciug the best helmo% Linsr,  The

”

bigh pressurc linor manufacturcrs weve the Vestinghouse Electric &

Honufesturing Compan;r, the Inland Manufacturing Division ~f the Goneral

lvtors Corporation, the I'ine Safety Appliances Gompaiy, the Crhpee

Manufecturing Compeny, International Molded Plagtins, Inc,, e Seaman

Papor Cowpeny and ths Tirostoms Tire & Kubbew CC‘D\IP&T!}'»,

Procvreuent prucedure on the helmet liner kad conral
unusual characteristics, Exoept for the linors bought for the Navy
and llarines s Uy calo dircotive, Army procurements vere made by the

Chiecago Querierncster Depnt on procwrement directives from the Cffies
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of The Quartermastor General, a customary pattern for othor itens.
lfewever, vecuuse the mosﬁ eff'icient use of the liner demandeu & close
it to the wearer®s head, it was necessary to buy the liner ninus the
headband end neckbend which made it adjustable to swery homa size, and
to issue the twe parts separately to troopss Thiuz tte liner as a
conplete item bLecame a divided responsibility betwoen the contractors
and the Chicapo Depot; the former handling the shell and its fixed
parts, and tho lehier, the two detachable compononts, hoadband end
neckband, Liuer conbroactus were prime contractors, end as such they
dealt with suppliors »f the hardumre and suspension instalied in the
linvr, eud were rosponsihle for maintaining all stendards of the

component itens demanded in the specifications. Thoy might manufacture

B

the componen®t items or subecntract, the latter being the plan 1miversa11yr
follaved, lore than EO uanufaecturers came to be involvad in waking
the 1ine>r.§nd its compomente ss subcoatracturs or suppliors, vhile
approximately 30 manufacturers made the headbands and neckbands for
direct suleo to the Chicago Quartermaster Dopot. Upecial atteupt wa:s
made, in line with .or Depertment policy, te spread contracts among
the smaller wwar plants wherevor possible,

Ir schedulixg prodjuction of the liner at the plexnts, two
peints wore foremost in the mind of the procuring depat: ore, to meet
the master producticn scncdule of the 0ffice «f The Quartermaster
Geneoral whick we: *nie up on the basis of needs arrived st in the Army
Supply Programg and two, to koap cuntrucis in as cliose procession as
possible, so that the plants would be assured of steady work. Dy the

bepinning of 1943, & produection of 1,000,000 liners a month could be




Tzg.

depended upon, eand production of 1044 could be laid out month by montd:
with fedr certairity of delivery.

tho early days of manuf:ture, production troubles centsrod
larpgely around delinqguoneies, which in turn were caused by such fectors
as tochnical problems and diff'iculties in obtaining prioritios and in
training operators and inspectors. DBecause specifications were rather
broadly written, in crder to pgive freedom on the first contracts, manu-
facturers tended to oxperiment, ond loss of time in producticn resulted.
Differences in resins and in the duck fabric used as tho basis for
plasticizing and difficulties in making the paint finigh sufficiently
dull and sturdy, were tecinical factors caﬁsing delay. Thmtil late 1942,
vhen the Alerating vas given Quartex;rm.ster orders, and the Cantrolled
Materials Plan alloceting the raw materials steel, copper and aluminum
wvas put into effect, manufacturers could always blame delinquent production
on the low priority ratings held by Quaftermaster contracts, War Proe-
ducticn Board sontrols on the processing of hides also had an offect on
liner production at two distinct periods, in the fall of 1942 and 1943,
vhen manufascturers of leather components of the lincr reported they
could net complete Qua.rtar;:nastor crders wnless tanncrs wore permitted
to tam more hides., This diff'iculty was solved by Quartermaster inter-
vention with the Var Production Board. The enswer to the shortage
precbleam in some cases was to relax specifications for brief periods.
The chief problems in inspection were to trein the Govermment inspectors
to observe and correct faults in the finished liners and to make the
piant inspectors aware of the mumerous parts of the liner, which, ine

dividually not meeting spocifications, would cause a reoject., As time
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gave opportunity to observe performance of the liners in the field,
the inspection tests of the liner became more stringent. Govermment
-i.nspac‘bion oan the liner was cerried on by a relativaly small corps
of specialists working -out of the Chicago Dopot, wmtil the fall of
1943, when the Quartermaster Corps inspection zome plen was set up
and inspection duties ‘were divided among three depots. The production
of liners got into full swing in the fall of 1943, by vhich time both
the difficulties of production scheduling and control and the distrie-
bution snarl of the carly days vhich in part resulted from productior;
delinguency had been overcome,

The history of the helmet liner shows it as an unusual
supply item i.n‘ reméining anything but static in design after the first

experimental stages had passed. The biggest change in the liner desigm

was the change from fiber to plastic construction for the shell, resulting

in & stronger. longer-wearing item: For this improvement and othiers which
followed, industry snd the Rosearch snd Development Dranch of the Office
of The Quartermaster Gemeral worked hard and long to examine and perfect
any and all suggestions that would make the liner a more comfortable
headpiece, The adjustable headband, which éliminated burdensome teriff
sizes ,W&8 worked out; hardware was redesigned so as to be as comfortable
as possible and eliminate many pressure-pointq on the wearer®s headg

8 chinstrap.which could be removed for the delousing operation was
developeds end a textured paint coeting, less inclined to chip and less.
reflective, was worked out. Whenever major specification changes
occurred, contractors were called upon to alter the items wmder contract
but not yet produced, though care was takem to avoid penalizing menue

facturers vho had bought up raw meterials or supplics they could not use

9
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uncor the changed specifications. The Chicago Dépot had the privilegoe
of pormitting completion of eny part of an order thut was justified before
chanres aecording to revised specifications wore insisted upon,

By the fall of 1943, when the settling-dovm period was about
over, delivery of 13,000,000 of the liners was scheduled for the end of
the year, and contracts had been lef for a total production of more thar, .
7,000,000 helmet liners in 1944, At this point, spocificetions after
many revisions weve in a more néarly finished state, Cooperatiom among
the helmet lincr manufacturers had b_ecome noteworthy. 1ot only were
they sending their helmet liners to campetitora for criticism, bu‘b‘ on
cccasion they pessed on improvements to cther firms, The proporticn
of rejects by tha end of 1943 wus averaging lf percent, compared to
approximately 30 percent common in the early days,

Ag tle helmet liner producticn entered 1944, the number of'
contractors vas roduced frcnﬁ 10 to 6, thereby f{urther imprb'\rlng control
by the procuring depot, The cost of the liner, ac well as the headbend
and neckband, had been lowered. hile the first plastic iiners averaged
approximately 1.89 apiece, exclusive of headband end neckbend, those
for 1944 production were contracted at a top wnit price of {$1.45 and a
lar of $1.563 on a procurement of early 1044, the unit prices ranged
botween (1,34 and {1.43. Not only was the rengs of prices on the liners
growing smaller, but due to soms volimtery renegot;l&tion, the actual
price on some contracts mls as low as $1,24. The adjustable headbands
throughout 1942 ranged in price from {0.,28 to /0,385, with = averaro
of approximntely (0,31, Contracts of the next year showed wmit prices
avoraping $0.24, with oxtremes of . 7,21 and 0.35; those of 1943 rfor

1944 preduction shoved a majority of the unit prices at 0,26 end 50,27,
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The price of (.26 is. taken as an avoraps at this writing. leckband

prices showed less decline, costing only {wo and a fraotion cents to

bogin witlhiy by 1944 production they were costing from $uU,017 to

$0:02¢ DBy compurisonm with the "tin hat" of 1917, which cost the Army

at loast (2,50 with its "rippging," the holmet and liner of World dar 11

is costing as little, if not less, then its decidedly inferior predeceszor,
Helmet liner promﬁmnént at this writing may be said to have

arrived at an oasier stape. with liners coming off the assembly lines a;t

the rate of 800,000 a mont: =and manufacturers {lexible emnough to cut

'oac}.: or increase comtracts on instructionl of the Uffice of The Quartere

mester Gsneral, Authority has been delepated as much as possible bto

- the procuring depot, and this "centralization" hes made for smoothey

firnctioning, T.o develommental stage of the linor, in which the
Chicapgo Quartormaster Deput participated during ites most interesting:
period, has been coaplelad. and, except for dealing with.material

shorteges, routine procurement is anticipsted,




