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CIAPTER IV, PROCUREMENT PRACTICES AND PROBLEMS

Deteils of the Procurement Procedure-=<The prosurement pro=

cedure on the helmet liner had several wnususl charasteristics which,

to some extent, were responsible for difficulties that arose. FPro-

curements for the Army, which included the parachu‘ci;st liners for

sirborne troops, wers made by the C.hicago Depot om procurement directives

fror. the Of'fice of The Quartermaster General, according to the custémary,

pattern for all Quartermmster supply items. For the Navy and Ma.rine-s s

whose organizations requested the Quartermaster. Corps to purchage

liners beginning with mid-1942, the procurements were by sale directive, ;

Under this procedure the Office of The Quartermaster General would |

rogeive the order from the agency desiring the liners, whereupon &

letter would be sent the Chicago Depot forwarding the sale directive

mumber and instructions for the transfer of the liners to the Nevy

suprly office. "with reimbursement in &ccordance with AR 36-880." 1
When first procurements of the helmet liner were mads, the

1iner shells wers secured from the 10 firms sssigned contracts, with

suspension and neck strap installed and the chin strzn attached. Headband

and neckband were not to be supplied by the limer contractors. The

nature of the helmet liner made impracticable and almost impossible ths

I'Arnv Regulations lNo. 35-880 specified the method of settlement
on spupplies or services furnished by a War Department Supply service to
other executive depertments or independent agencies of the Government,
Briefly, the depertment making the purchese, in this case the Nevy,
indieated the appropristion against which the helmet liner costs wore
to be charged, and this information appeared on the sale directive
%o the Depot, so that when delivery of the linors had been made, the
Navy disbursing officer could be notified to reimburse the Quartermaster
Corpsa
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purchinge of the unit completely assemblods The fiber and the original

= o

plasvie linor hud 13 difforent sizes of headbaud, based on tho tarifi

2 and three sizos of neckbandpge==-

sizes set up for uswal frmy issueg
large; medium and émall. Obvicusly, if head- ond neckbands wore ine
stoellod by the liner manmufaeturer, many difficulties wsould ariso in
z;maintdining propar stook‘levelsg the better procedurs, snd the one
decided upon, vas to iss_ue separately the linor and its varlous=sgirzed -
headbandar and z;eckbands ¢ 80 that cagh soldier ecould bo properly

fitted vith & comfortable end secure hat. Thus, in ordor to control

more easily tho supply of liner "sizes"® the Quartermsster Corps itself

'procured the headbands and neclkbends direetly, through the Chicejo

Quartermaster Depot. ‘hen “he adjustable hoadband vms adopted,
eliminating the 13 sizes. the practise of direct lepot purchese of
hea<bends end neckbands vms continued, sinec it still was preforable
to have the hﬁividua.l soldior ingert his own hoadband. By this time
the chh; strap had been made detachable ,4 end purchase of replacenonts

of ‘this compohen‘b beoane the rosponesibility of the Chicapo Depot also,

Thus the liner as & complete item became & divided rosponsibility

?A size tariff is a schedule showing in vhat proportions it is
to be expected that the Army will require the warious sizes of sn item.
The tariff is made from the experience resords of the Army, on tho besis
of how many individuals out (f each 1,000, for example, wear the various

sizsae

SThe liner shells were of course all equel in size, but the
varicug headbands snd neckbands made adjustment possible to any size head,

4Diaoussion of this snd other changes in desipgn will bo
found in Chapter V.
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between the contractors and the Chicapgo Depot, the former hendlinp the
ghell and its fixed pé.r‘bs , and the latter, the three detachable parts,

The liner shell mamufacturers were made prime contractors,
They were to deal with suppliers of the hardware and harness installed
in the linur, and were responsible for maintaining all stendards of the
compenent items as set forth in the specifications. They might manu-
facture these component items themselves or subcontract their manue
facturo, the plan actually followed in all cases, This course of handling
had been recommonded as one of two alterneatives by the Standardization
Branch of the Office of The Quartermaster -General in the early stages of
procurement planning, Arguments in its favor \;rere that more drive
could be put into production and the Quartermaster Corpe would have
greater control of quality and rate of production; also that the prime
contractor emtering into a fim contract with the Quartermaster Corps
would have to allow a considerable margin of safety if he had subsequently
to secure production from subcontraotors.s

More than 50 menufacturers came to be involved in making the
liner and its components as subcontractors or supplieman.6 Some primo
controctors utilized as meny as 23 individuael firms, Manufacturers
of duck and resim for the liner shell, chin straps and the garter studs

and cap tecks which fastened them, suspensions, rivets, washers, eyelots,

5 Moo of Colomel Grice, cited in footnote 21, p.14. The other
method suggested wes for the Quartermsster Corps to procure all molds
and impregnated cloth from prime contractorsy then to contract for molding
and painting helmet liners with & numer of concerms which would also
oanufacture suspensions, and essermble snd pack the liners,

61ist of suppliers given in Appendix 17,
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webbing, psint and buckles=--all verse potential suppliers in the

holmot liner fabricetionj and behind them ley threed spinning firms and

tannors, Among the main gubcontractors of items were Jchnsom & Johnson e
gurgisal supply compuny in Chiesgo, which turned out several milliom. |
suspensions or hammocks before ceasing to seek contracts in 1943; the
Scholl Manufacturing Compsny, Chicago foot-aid manufacturers who made
the suspensions and chin straps for the liner manufacturers; the United=
Carr Fastener Company, makers of tie garter studs by which the chin
strep was hooked to ’ch& linerg and Thompson & Compeny and the Forbes
Paint Company, which supplied the liner coating material. The prime
contractoré handled &1l dealings with these subcontractors, and tha
Chicapo Quartermester Depot made no attempt to influence price levels or
othorwise to control the sub-items, Effort was made by the Depot,
however, to be in full possession of market fects at all times, ond to
coordinate this ‘info:fmaticm so that it wes useful to both suppliers
and prime contractors.

Headbands and nockbands for the liners, bought directly
by the Quartermaster Cocrps, wers prcoured from approximately 30 manue
fasturers, during 1942 end 1943.7 A nunber of these nemfasturors

also made suspensions for the prime ccmtractors.s The Depot procurement

7Headbs.nds and neckbands for the fiber liners were procured by
the McCord Rediator and Menufasturing Company as prime contractors,
according to information from files of the Johnsom & Johnsem Compeny
cited by J. Helson Stuart, aassistant general maneger, in a telephone
conversation, These procurements occurred from July 1941 to August 1942,

; ;
“List of headband and neckband contractore appesrs in Appendix II.
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procodure on the headbands and neckbands wes tc send out Ilaformal
invitations to potential contractors for bid, end to make s choice
of the offers, keeping in mind the roquest of the War Produstion

Board that plants in non=-eritical labor areas and the smeller war

- 9
plents be given first preforence on awards.

Production Scheduling on the Liner=~=Production scheduling

on the helmet liner in the various plants ﬁs socomplished by ths
contraoting officer at the Chisagoe Qutrterm.ste_r Depot oen tho besis of
prwwMt directives roceived from the 0ffice of The Quartermaster
Goneral snd ocording to demands of the Master Production Schedule of
the Office of The Quartermaster Gena'nl.m In the early stages of
plastic liner production, production scheduling in the factories was
hardly feasibls, since the plastic liner was so new an item and trained
workers and foremen were not available, For exeample, it was expected

that the firm which had besn given the order to make & low~pressure hat-e—-

IFor extended discussion of headband and neciband procurements,
sea pe T4.

10 The main steps in production scheduling of the helmet limer
might Le considered as threes (1) estimating by the  Army Supply Program
of the number of the item njeded annuallyz (2) work=up of the Master
Produstiin Scheduls, for thg procurement agency involved, by the
Militery Planning Division of the OQMG; (&) hending over the Master
Preduction Schedule to the Depot to carry through produstion as scheduled,
with certain flexibility to meet constant changss in requirements,
Introduction of the Controlled Materials Plan (8ee p.67 ) for conserving
steel, copper and aluminum, the first two of which were used at verious
times in the helmet liner, complicated the systum, to some degrec, since
the computation oi requirements, production scheduling, and the handing
down of allotments to procuring depots ocut soross the functional respongie
bilities of wvarious divisions in the OUQMG. In the winter of 1943,
hovever, CMP controls were more closely integrated under the Militery
Plarning Divis’on by OQMG office orders Nos, 25-564 B, 25~60 and 26=-61,




the St, Clair Rubber Company--—-arcuid be able to produce & lorge porticn
o dtp milliem-wmit ordor within a few months, Iowever, certain
vottleneclks vhich resulted {rom an apparently inadequate understanding

11

of all aspocts of the production ceused this order to lag considorably, o

e

The firms vhich had been piven Iccmtraats to nomifacture tho high=pressure
linor in itg. introductory production weroe instructed to proecead &e
rapldly as thoy could, with due consideration of the difficultiecs lthat'
vould he exprected to ariso, The oxperionce of tho months June to |
Docember 1942, vhich found all but one of the liner contracting firma

in fair production, gb.va the Chiecagoe Quarteorrmaster Depot sul{icient

facts to ensble the contracting oficer to advise ’{fashington}figv.
difficult it would be %o carry through sny proposcod schedule. Dy this
time«»-—JarmuryiS«iBu—acr e littlo later. total produection of cne million
plastic liners a month could be expected. -VWhen 1944 contracts were lot,
in the fall of 1943, the whole yoar s quota of epproximately 7,000,000
liners was broken dovm month by nenth for scach of the six firms, De=
Glondng in January 1944, delivery of 900,000 liners was scheduleds 700,000
wore 4o be made in Februarys 600,000 cach in Maxrch, April, lUay and

Junos and 400,000 each in the last six months of the yoar.i? At this
time, boosuse the manufacturers making thé linors wore 8 thoroughly
familior vith the item as the Chioag,'o Dopot, it was much more practicable

to set up & production schedule and control it accordingly.

11 '
Interview with Major Pratt, Merch 9, 1944,

W AL kT avder for 3,000,000 more liners increased

tnese nonthly quotag, :




Lside fronm dcbormining when fiaished lirora would be avaiin

vo meoh Arey supply neods, earoful and deperndable produsticon scheduling

by oo Cuartormagter Corps was an &ld bowerd keeping sanufecturers of
both the linor and ite parts constantly fwmished with work, The
alvantage of this condibloa wns the con’cmvfmm of tho contractor's

interest in producing the liner for the Army, and his resultent ability

1o proid poriods of laye-off fer emoloyees which mipht bring about loss

of the aspoeially trained help. Along with production scheduling as

8 fnotor in kocping the liner ma.mxi‘acturera busy, wag thoe wolletinad
iognance of procurement direetives w’nichl authorized the Depot to let
new conbracts, In a.cc.ordanco with instructions from the 0ifice of Tho
Quarternmaster ! onnr&l,lg vihen 4t became evident that prime econtractors
vers nearing couplotion of their eontracts and no acﬁr_’ti’r,icsual avard
vas authorized. the Chieape Depot propared a mewormndum to Washinguon,

15

irenter of Proeurement," pivivg the nams o ventractor,

S

atiention

s

itom furnished; ond dats of produetion on current catract, the guentity

controcter coald nenwfactwre in & specifiod poriocd. and the cebimated

oo

Goliar value. From this Information the 0ffice of The Quarternaste,

Geunural could glve considoretion to issuinpg the uvst procurement

. o 14
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0% Cireular Lettor Wo. 260, Jdue 18, 19425 Continuation
ol Comtragtse
-

& . .
“"The policy of the O on continuetion of eontrncts ient

through several phases. Thile Cireular Letter 250 and Ciresulsyr Letter
“7h whideh preceded it in April 1942 enphasized that it was the Goverme
montls Gesire to maintain continuous production in & plant cnce it had
voen etarted and vas progrescing satisfectory, Circular Lettor o, 285,
July 14, 1942, medified somovhat the order on production continuity by




. L. Mlorsheim, CQID, Juno 18
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a’ itional contract om the plea that they had only 200,000 bands %o

vorle on for the next Tive months, whoreas they had stepped up proe

suction to 11,000 a day, Major Prattwas forsced to ansgwor that the
Depot had no dirootives at present to purchese additional hoadbands,
md that before new contracts would be made, a vrobable change vas

N 7

fortheoming in the clip attaching the headband to the suspension.”

Procurement Problemge==Unce specifications wero writiton

and issued on the plastic helmet liner, and the menufacturers were
tooled up vf'or making the item, deliveries of first production within
n:ne next fe'.-;' weoks mijht reasonably have been anticipatods Actually,
Lioviover, procurement problems wore Just ebout to manifest themselves,
ag the Chicapo Quartermaster Depot soon discoverod.

Delinqueneies in neeting the délivory schodule, vhich were
4o be expected in the first month or so becaupe of the priority ciffi-
culty on steel for tho molds, continued to pile up. By the end of
Septenber 1942. the date when delivery had been scheduled by the
Chicago Quartermaster Depot and the Uffice of The Quartermaster
Cornioral for e total of 4,805,500 of the new plastic helmet lincrs,
approximately 1,500,000 hed come off the produetion lings~~—only mew
third tho number anticipated. Roport on the status of coniructs
ag of September 30 showed, morcovor, that three of the firmg--~
Capac, Ilood and Internationel Molded Ilasticse-=though schoduled
to have made 3903900 liners by that cate, had not arrived at the

point vherc they could report en actual production rate at all,

17Correspondence, Gam-Dandy, Inc., Madison, I\I.Co - Major
Pratt, Dec. 28, 30, 1942,
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The 5t%e Cleir Rubber Company, despite the fact it vms 1:;110 first

firm o twn out & liner and utilized the supposedly simplior low=
pregoure process, had delivered but 120,000 liners ou ite two
contraots,vhorecas by Sepbembor 30 deliveries viere supposed to total
1,260,000, The Firestone company had delivored 16,530 lincrs of a
schaduled total of 300,000 for September 305 vhile Mino Safety
Aéplitmoos had been able to produce only 56,140 of an oxpooted
372,000, and the Seoamen Paper Company,. 18,720 of 175,000, The
production fipures from the Yestinghouse Electric Company ead the
Inland Usnufecturing Division of Gemoral Motors were somewhat moro
enoouraging Ueatinghouse had more than comploted its first contract
for 707,000 linors, and was producing the item at the rato of

11,000 a day. Three other \iestinghouse contrects on which 869,000
linors vere due September 30, however, had not been touched. Inland
Manufacturing had produced about 76,000 more liners than the 622,500
due September 30 on one contract, end was pubtting them out et the
rate of 18,000 a dayy but the delivery dete m 400,000 liners assipgned
in n second contract had not been met. On the fiber 1iﬁorsc the
MeCord Radiotor Company, now handling the Hawley Products production,
reported that 619,785 wmits hed been delivered September 12 against
the total of 1,000,000 counted on for Septomber 235d. Daily pro-
duction rate was-approximately 20‘,000118 '

In the early sbtagen of plastic helmet linor production,

1811 figures referred to sbove resulted from analysis
of report on Current Contracts for Helme® Liners as of Sept. 30, 1942,
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sevaral motheds for improvin production contrel wrere cohsidered, The

ia

Oftice of The Q nartor:mster’ Gonoral ‘balked of haviag the
Radintor Company take over the Ste Clair contract and supervise its
ozocution, and of transferring tho contract of Mine Safebty Appliances
to the Vestinghouse Electrie Company. Najor Alleses, who had boen
annigned Lo the Offico of The Quartermasber General, in the Clothing
nnd Mquipage Dranch of the Supply Diviailon, told Ceaptain Pratt thet
"somp sort of orpganizetion from tﬁe production angle™ should be vet up,
sinee “we have to follow these things through to the ultimate end."+V

e devies for petbing a more accx&ate line on productiom vas tha
introducti&n of production enginners by several of the contractors,

a move made on urging of the Office of The Quartermaster Gonoral.

Le indloated pv(v1ou5¢y production of the helmet liners in the mejority

cf tne plants was on & Today weol, 24=hour day besis for molding npa*:mticﬁs,

and an 3= or lé-=hour, 6~dmy week Tor asserbling. ‘oane of the compenics

+ . . . : » A Py £
dovigod special incentivos fo inercuce prsauctwnc"o Thoy nlso spad up =

2ng in the linor manulacture by reducing the molding cure from 12 <o 2

L

13

-

Tolephone Conversation, lujor Alloges=Captein Prett, July 71,

.“no-n 84 at:y‘ pmlancey Co: put the quality of moldipg on an
daily postings of molder vorsus mol
ho slostinghouso conpany put helmot production on the standard time systen,
lpning time for cech aperntion and granting a bonus payment o workors
or cfifielensy c.conding this assignod timey everape efficiencies vsn
i pereont of bage rates. The St, Clair Rubber Compeny used a praprecs
rt board in the factory and put the "shifts" on a frieundly compotitive
vasls, l.etters ©

L

fron Mine~Safety Appliances Co., Interncitional Molded
“'astics, ostinghouse Electric and Ufg. Ce,, St., Clair Rubbver Co., to
TZoGoricel Branen, CQUD, Feb--Mar, 1944




time from 30 %o 15 minutes, However, the most successful moasure

mznute,s,z* and by installing infraered ovens to reduce paint-baking

torard imp}dving production apravently was the constant contact, ==

througr}i personal visits or telephone, which the Ch:LcAgo Quarternastor Dopot
end the 0fficc of The Quartermaster Generul set up with n@nufacturors 0 £
Capbe Be Lie Hobscn, as well as civilian technicians of tle Smndardiza-tir;a'
Branch, Office of The Quartermaster General, made numerous field trips

to lincr menufacturcrs during this peried; while the coutroeting ofi’icez;'-

and principal inspector from the Chicego Dopot spent a large proportion

of their time "on tho road." Tho day-to-day ettention dirccted toward -
£illing tho desired production schodule bore fruit after the first months. ;'j""fi
By mid=December of 1942, overall delivery on helmet lincrs came to be
adequate., At this time Captain Brady of the Uffice of The Quarterraster
General toid Major Pratt that the Chlcago Depot had delivered morc then

vag requested according to the confidential figures on production desired

by ‘v.'."ashingttm.zz

Produgction Delinquencies and Their Causes=--Tho roasons for
the carly delingueneies in helmet liner production were wmany. There
wag, as has been mentioued before, the initial delay in securing steol
for the molds roquired by thosge ma.ﬁufac'burers' doing high-prossure
molding. Teclnical diffieculties that cropped up ag soon as productn,ou

started wore legion, Component supplicrs to the liner manufacturers

lehis wag done at Mine Safety Appliances. The fast cure

vas o development that came with the helmet linerj resin formulations
vere made available which provided 3-to=5 minute cures and no cooling
of the molds was nECessAry.

, 2"",'fl.’ealephonca convorsation, ajor Pratt-Captoin Brady, Doc. 14y
1942,




Powid it hord to secure critical materials on pome itoms besause

e Guarterpaster items held relatively low prioritiss, There vae

still some doubt on specifications, \thich were in the process of
= .

— boing ehanpged. And on the administrative side, the dichotormy of

dircetion betwoen tho Office of I'hs Quartermagter General and the

2 o Cuarbermaster Depot tended to be misunderstood and to slow

Chieny

<

up astion by the manufacturcrs. DYach of those contributing factors

= 7 ' and wevorel additional aneé which hampered early production warrant
B some expipnation, sinea the story of helmet liner procurement at thie
- ste o most clearly shows the nocessity for smooth functioning of
corramication end exact definition of lines of responsibility botween

ustry wtder pressurs of warg, when productiom of

revoriment and in

The luack of skilled

ust o into 1is fastest venpo-

facad by manufactuwrors and diffieulty in securing propor

. 50 Th ol SR ol -

i 21 7 cf the now itens, outstending among the additional factors

LAy, O

lincussed in this chapter,

canging dolay, also ore dis

Difviculties=-<The fact that the specifications for

s nolnet liner in effect on the first contraets were rather broadly

vmg, indircetly, one of tho causes of technieal difidenltios,

for examplo, the proferms used in falrieating tho liner before the

molding oporaticn, wero permitted to differ in whatovor way the

nenufecturor saw fity the only requirement was that the finished

product meot tho proséribed tests. The mrson for permitting the

4 Le!

prefcrns: to vary was that the 0ff'ice of The Quartermmebor General

fnovnghit it Dest to give the manufacturers of this new item every




23

5 T

7l = Y3
N AR : Dagayl

o froedom in production methods,
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| As 8 result, hovwever, ihe

s manufactuwrers socon ffound ‘l:hat thoy oould not depend upon their selected

4

eform o ‘amn out a steadily sccoptable linor. Differences in resine

and differernces in the duck febric which most of them used as the basgo

=% for the plastic also brought troubles, The outer finish which, according

e ‘ to specificutione, merely had to be " amooth and dull, non-light-reflectin;

= suitably resistant to sbrasion and souf fing n2d

“EF:

wag difficult to attein

with iho paints available, On the first lot of liners produced by the

Y

£t, Cloir Rubber Company, somples of which were sent in to the Chicapo

= guartermaster Depot for inspection after they had beon rejected by the

rinld ingpector at the plant, tho folloring reasons for rejection were
] 5

noteds blieters, pinholes, dents, interior vainkles, rough edges,

v23 agt 5 et
niggheped visor, corrugsation,

{
Pl side crowm eracks, and faulty filler.

rear odpe cracis. odpe surface fracturos,
o b = £

25 Although same of these fanlte 2

vere duo to the operators, the majority rosulted from the wanticipated

roaction of materials In tho prefomming process. Uthor planvs found

- .

similar faults from similar causes ap earing in thoir liners. and a

First controacts eorcied the following statenmentas that the a.mrc. =
wva.s made and helmets weare to be completed in accordance with CJ\:H'\: Spee
Loe 42, Febe, 13. 1942 that bluoprints furmishod by the Chicupro Quarter-
mster Depot would s erve only a&s a guide for manufacturing purposes
znd wore nf‘*‘ to e congidered so far ss specifications were concernod; '

“hat

if any r.antxfact!mer vas in a pogition to complete end deliver

Linere before July 15

1942, permission would be pranted upon reqgue

(..

te vary the weipght of‘ thﬂ wobbing and the location of the suspengion

-.Jl“b‘_l the new specifications wore conploted,

aiple liners, sssemn!

1332 Red

to be aprroved by CQMD before

production started, hoviover,

“e

(=)

a4

A

eby

Tenuative Specification, OQUG Tc. 42

Fe‘bc\ 13 13 Tis g

Invoice Mo, 78834 St. Clelr Rubber Company Lo CQD, July 17 1040,




Manufac’curera Who followed these suggeations found 'bhis trouble a.llevia.ted

though they viere o face o‘bher po.int,,problems '.ln the future 27
~ The nexmess of the holmot liner ag a- prod‘uct also nade dii‘ficult
4 cbnate.nt leval of acceptable production. Only ‘ro fims--—Mine Sa.feby
Appliances a.nd the Micarte Department of the Jeatinghouse Cmnpany--had
made anything like the iton previouslya The other manufacturers Wore

in the position of novices. WNot only hed they to introduce new tools

®

Ca.pt. Edwin L, Hobson, UQdG, to CQMD; June 24, 1942,

7Bncause of the shortegoe of mmy materials that went into
peint manufacture, tho paint firms spparently could not -promise the sams .
product for two ordors in a row, Consequently, although-a brend of paint
vag called accoptable in ono lot of linors, by the time the next ordoer
of it was in use, tho result might feil to meet specificetions. In
Jonuary 1943, monthe after the first liners had come off the production
line, the finish still was causing dissatisfaction, and menufacturors
reported to Captain Hobson of the OQMG Standardization Branch thet it
was "the same all the vy through," (Telephoue conversption, Captain
Hobson = Major Pratt, Jen, 9, 1943) A paint made by Forbes, it appeared,
- was recommended to contractors for coating the liners, but was disliked
bocause it could not be baked quickly with the infra=red ray. A coating
made by the Thompson Co., Pittsburgh, wes a favorite with several of the
companies, but it did not stend up in the field; so all merufacturors
" were forbiddemn to use it wntil the Mine Safoty Appliences Company, which
wished very much to continue its use, had comploted rosearck end testa : ,.1
. to tho satisfaction of the Research end Dmlorpnmt Section of the =~
 Military Plemming Divisiom, OQMG. Shar'buugh, Mine Su‘aty Applienoes 00,
3! : 'bo Hajor Pﬂtt, C%!D, Jane 160 19480 i :
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air Rubbor Compeny built & nministure training’

production line of 20 pots and trained workers on these before

23
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utting then on goneral production, In the case of the Hawley
Produets Company, the firm producing fiber.liners o 80 percent of the
people on the production line had to be trained fer the 1.70:'1{.29

I su;;ervisory teard was made up of the bxperienced employces and one
of thom sscigned to every eight employoés on the linec. Superinteadents,
department foremen, sub—foreﬁxen and oporators at this plant wore given
tho Job Ingtruetion ‘l‘raizxingsocourse spongored by the Government.

vuore. treining now employoes was not the problem. another difficulty urose
in maling the superviscrs and foremen realizo the intricacics of the
holmet liner menufacturing process. Frequently they did not ive to each
iner as it vent through the molding process the individunl attentiom
that vas found to be ebsolutely necessary. The naure of the process,
invelving ag it did preecise laying of tho fabrie in the preform, viag ono
which required constant carefuiness on the part of the oporater, who

- L3} - 2 3 IS - 3] =
teo often wes prono to regard it us beinp like eny other asgembly~-line jcb.®~

msm Clair Rubber Co, to Cap*‘-.:.» Jo II. Burkhart, iistorical
Officer, CQND, Feb, 22, 1944,

9 s
"E" Award letter on lawley Products Co., cited Pe12, footnote 15,
’Zo, d :
v K 3 LY 3
"JIT" wes one of sevoral training course mede available by the

wor llepartoent to porsomnel in militery installations and to factories

producing war meterials, to improve the quality of irork turned out,
]
21
Interview w/ith Richard Limm, Principal Inspector on ilelmet
Liners, CJUD.




- (nly whoa the Government imspector rojected vhe finished product becaugs

it shoved wrirnkles or rough edges was the losson learned.

Critical Materials in Liner Manufacture---Fabrioution of the

- pilastic hélmot 1inef involvedla nuwber of iaterials which appeared

on the restricted list of the Uffico of Produc%iéq Haﬁagcment with

the first stages of the war, Beginning with the steol necossary to makn
the nolds used in the high=pressure process, the first step in startiné
rlinor production, and ranging down through the duck and phenolic resiﬁ '
used for the shell, ﬁne‘webbiﬁg for the suspension, ond the leather

and hardware in the other components, nearly ovory item came under

s;me form of econtrol by the Office of Préduation Management, lator

the War Producticn Board,

Againet the duck énd'wébbing, most of the avuileble supply of
which vas procured by and pcoled at the Joffersonville Quartermaster
Depot beginﬁing in 1942, tﬁe‘ﬁar Production Board had placed General
Preference Crder No. M=-517, vhich limited use of the material to
certein purposcs, including the helmet liner, Such rogulation wag in

/};; vtho-nuturq'of a protection, and could cause no difliculty. Under
another regulation, the liner manufacturers who improgmatod the duck
vith pheaolie resin iﬂstead_of buying it alreedy propered for molding .
went directly to the .ar Production Board +to secure approvel of
delivery aud uso of tho quantity of resin they required cach monthe
in other compenent ports, tvhe priorities system ostablished by the
War Production Board apilied, -

As provicusly irdicated 32 the preferonce roting of A=le=l
i g 9 o
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wag assipgnoed the holmet liner in the earlicst days of procurensnt.
llot only was such a rating insufficiently hiph to securo steel for
malking molds,53 but wi';bhin & short time liney manufacturcrs and tho
cémponmrb suppliers found that they could not secure materials they

noeded because their supplicrs of rew material in tw= gave precedence

- to ordors from other sources which carried higher priority ratings,

The A-l=a preference authorizetion was supposed to permit tho
contractor to buy amounts of material such as rosin, duck and hardwaro
sufficient to complete each helmsf liner coniz‘actg'?’é‘ prio-riw rating 7
certificafes for needed machinery and equipmentg hewvever, hed to be
applied for through the Pricrities Dronci off tlie Chicape Quartermaster
Depot, vhich forwarded the request through the 0ffice of The Quarter-
magter General to the War Production Board in Uashington for decision,
This system was cumbersome, especially when the lar Production f&oard
_decomralized the priority granting 1ubhorify to regional offices, which
froquently referred "border-line" cases to Washingtony®d however, it V.
vas considered & necessary control,

The AA-rating, which was made offective in early 1943,36

551 will be rocalled that the Army and Navy Dumitions Bosard
had to extend an A-l=a priority on the molds as a special gosture t- ge%
tho linor into production,

541n. tho earliost days of the fiber liner produetion, the
prino contracbor secured a priority or preference rating on oach pro-
duction material on the CPM Critical List by applying Lo the Prioritios
Branch, CQD, which granted the preferenco rating certificate or )
forvrarded tho request to the UMM, ;

55Interview with Haje Fe Co Basler, officer in chargs,
Priorities Branch, CQMD.

sesee footnote 31, p. 29,
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a1 R Ldora‘z:’l;? allevicitod tho pfeésu;‘e o liner nanuincturers in
suc'{z“ing; tHinir moterinls.  Tho samo eystem of writing tho proference
rating into the c:.ontract‘ vas folloved, and the rating did noh cover
ryohinory, At this time the webbing c.omponents curricd a rating of
=27 and all metal compounonts of Ad-1,
Inauguration of ’:;l;c Controlled Materisls Plan®’in carly’

1945, wihich allecated the use &€ steel, coppor and ahtminumg introduccd
u new approach in pricrities handling as &ffeé'ting the Lolmet liner.
ch’ic.r this plan the pri'mﬂ contracters wero made resposnsible for

chbhaining the naterial requirements of tho sub=contracters. Prom

1y

the Depot the prime econtractors would roceive a list of all "Qup®

7 Tho Conirolled Matorials Plan was the third stop in
serios of plans establighed by tho War ‘roduction Doard in an atbenpt
te set up & system of allocution on preoduction using critical moterials,
Tho f‘imt of these plans vms the pricrities system wnder which producors
viere pernitted to fobriente their produzts: according to rospective nesd
for them, and were piven proference ratings for critical raw materiasin
accordingly. The second plan, callod Productien Requirements Plan,
or PP, wes an aprreach to matorial authorizaticn; wdler it, cvery
prine contreclor and overy sub=contractor subnitted to the "FB his
guurterly cstimnted critieal material requircmentc. Fach firm vrecoived
ite individunl authorizetion from the JPB on e pricrity besis, but
cven with e high priorivy rating the nanufacturcr could not bo sure
ho would pet enough materiel of the right kind et tho ripht time. o
“prlicalle only to firmg utilizing larpe emounts of eriticel meterial

-1 hedir business onmunlly, PRP did not effoet the liolmet liner, for
the amount of steel or othor eritical rmtorials used in itz menu~
faeture, did not run so high. The Controlled Mo*erials Pian, vhich
Peome offective in oa.rly 1943, on the other hand, did- TIts cbinct s
to Larmer dom domand in line with supply on stoel, coppor and -.al\l’f'\_l.rl‘,\fl.
Tte meot dmportunt featuro was “he scheduling of producticn provrans
so that ror materials, fabricated parts, and spub=assemblios would bo
made available et the right time snd place durin: the successivo sia;c

of mnufacture wnbil the end preduct was comploted accerding ©o schedulna

P did net supplant PRP ond the Frioritios system excopt with respocit
to "centrelled" Class A moterials. Interviews with Maj, ¥. ¢ Basler,
&

Ificer in charge, Pricritics Branch, CQD, and 2d Li, lenry . Thiel e,
in chieree of CMP, Frioritics Dranch.

P
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pax‘{;'s in the end product, the helmct lipnr.ss Thus informed of
components on vhich allobments were needod, the .mzmufo.cturer detornined
t’de rogquirenents of his production and sent his applicatiom for
allotment t6 the Dopot, vhich forwurded it to the .Uffice of The Quarter=
master Goneral for issue of allotments of these rav materials on &
quartorly basis. By July 1, 1943, the Depot itsolf wms given the
allocation of material to cover cach new difectivep and therefore
could receive contractor applications and issue allotments directly,
roturning any excess or forwariing request for supplement to the Gffice
of The Quartermaster General-

. Although, wnder t-o first yoar of operation of the Controllod
linterials Plan éub-oon‘crgotérs and cven prime contracters tonded to
blame shorteges and delinquerswos in production cm the reported fact
theﬁ; allocations were not appiied for on time, or that suppliers did not
recoive Thoir allocations premptly so that they could make the component:
items according to schodule, the ultimato objective wes o boon, for it
assured the sufficiency of materialas, To‘ eliminute tho causes for
blane, the Chicago Q\.;artemster Depot asked the Uffico of The Quarter-

master General to issue procwrenent directives an the helmet liners

gaUnder the CLP plan all products were broken dovm intoc "A"
products (tailor mnde) and "B" products (shelf stock), A primo contractor
wvas siven a block allotment by the Claimant Agoncy requosting his
production for all "AM™ produets which had to be gpecially made for the
end items (The CQMG, like other ifar Department agencies, was classified
as & Claimant Agency ond pomitted to meke its ovm allotments on "A"
products instead of having to forward applications to the W/PB for
epproval,) In the case of "B" or standord type items, the allotment
was pivem to the manufacturer directly by the WPB on the basis of the
nenufacturor’s om production and any "A" product components., Aftor
sovercl changes in the concopt of vhich compononts of the helmet linor
were "A" and which "B," in ey 1943, all products except snep fasteners,
rivets and oyolets were mado "A" products, end this was the staius quo
as of Junuery 1, 1944, Included in the "A" 1list were buelkles, holders,
parter studs, cap taocks, and washors. Interview with Lieutenant Thiels,
CQRID, ' e
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ag {ar 1 advenco as }".ossib‘le, o that the component contractors and
gupplicrs could put in their request for allocations und secure thon

rith adéquuta leeviay of times As & rosult, the procurensnt dircctives
for holmet liner purchases for the ontire year 1944 reacl;.ocl the Chicago
Depot in September 1943, At this time, also, it was decided to Luve

tho informntion on material roquirements for the entire yoar forvmardod
from tho basic "A" product supplicrs to ccmpénemt guppliors, ond on to
prime emmtractors. The thoory was thet the Chicago lepot then could
determine necessary nllotmeonts of controlled materials, meinly steel,
from menufacturors of the basgic pm-ts.sgﬂ This plan appeared to fumetion

smoothlye.

Bffect of Var Production Board Controls on Leather Campomonte=-—=—

The rostriction on tho p.rocegsing of hides, first impcsed by the War Pro?
duction Board in 19é2,40 a move intended to assure the Government the-
leather necded for military purposes, threatened to have somevihat the
reverse of this effect with regard to the helmet iiner compenents
utilizing ieather. Soon uf‘ter‘ the "freeze" order beceme effective,
e e GRllum & Soms Corporation; one of the main supplicrs of tenned
hidos to manufacturers of chin straps, suspensions and head=~ and
neckbeands, informed tho Chica(_;o Dopot that the allotment of skins

for July 1942 wms falling fur short of the actual number contracted

SSTO chack on-the working out of this plan, the CIP Brench of

the Depot asked to see copices of the purchase orders of the prime con=-
tractors, Ibid,

4OCons<=)r*.v're|.t_’tcm Order 11-194, issued July 3, 1942, restrictod the
~uchase, salo, delivery and use of cattle hides, calf and kip cking,
vizich were used in the manufacture of tho chin straps, suspensions and
hend=- and nockbends of the helmet liner,




for delivery for Govermment use in pgeneral. This fim supgpested that
\_/ s e gley vmy oub of the difficulbty wes for the Quarierpaster Uorps
to placo its orders far enough in advance Ho eneble obbaining of
material vhen it was needed, omd to make cmphatic requests to the
Wer rroduction Board if an inercass in the allotment of hides %o
the tanmors becamo neceasaxyg‘n Although as it tuwrmod out;helmet
linor manufaecture did sot suffer to eny pgreat extent through 1042
from the hide~tanning eurtailment, since the production of helmot
headband and chingirap }eu"chers did not begin in volume wmtil near
N 7 tho close of the year, the shortage situstion again arose and weas
intengified in tho swmer of 1943, vhen subsequent curtailment
directives of the Jar Production Doardé:ziﬁxr’bher reduced ths muiber
of hides f‘or tanners to worl upe At this time the . Hewmann Cempnnyg,‘m '
S - with whom ordors had beoen placed for €60 percent of the leather required
i‘rjr twro Quartermaster controcts, notified the Chicogo Quartemastoer
e Depot that the new Var Production Board repulations would rosult in
& 5C percent cut in leather deliveries for the e:isui.ng three months.
The Gallun company, apain writing, saild its plant would have to I‘BC’B_‘L;JE
operations approximately 17 per cent, and bescught the Tepot to stabte

its case to the “Jar Production Boardg% At this point the Hides

4111\,, Fs Gollun & Sons Corpe. to Cupbain Vratt, COMD, July 1B

and 24, 1942,

42(}01'181‘&1 rreforence Crder li=310, issued Junc 23, 1043;
revised Sopt. 20, 1943 (PR 4272)s end amonded Nov, 1, 1943 (TiFB-4535),

43
Hoboken, Wede

MCopies of letters from e F. Gallum & Sons end Amorican Stay
Coey forvmrded by CQID to the OQIG with lotter SPQDI 421 PCEFX July 9,
19431 Leather for Ileadbands and Chin Strapa.




pricn Unft of whe Textile, Clotning Division of the dar Production
Campd Difomaed the Office of The Quartermester General that production
o ke lightueight leathers used in the helmet liner compononts had been
reetively low baca;uﬁe tanners found it more attractive to proocess the
nosvier veighis, It was pointed out thet a pimilar situation had confroned
the Quartermaster (Corps the year before, snd thet it had been overcome
by e Tides Allocation Unitls asecortaining requirements of each 'ta.nner
supplying leather for these items and seeing that the allocatlons were
channeled acccrdkzgly.45 The chief of the Leather Cfontrol Section of
the War Production Board, William B. Haight, held the opinion that the
shortage of calfskin reported by the contractors was the result of
plaeing most of the orders in the hands of one tammer,48  He paid that ther.
wore more tanners now interested in producing the yegeteble-tanned hides,
wiich might conceivably end the short&gca4? However, in Hovember 104%,
the conditicn wasg little better, and delinquencies continued hecause th
headband manufacturers could not plase or-ders for leather Finally, all
complaint lettors of the manufacturers were forwarded by the Chicapo
Dopot to the Military Planning Division of the Office of The Quartere
master General, which took up the matter with the Leather Control Section
of the var Produotion Board, stating definitely the total number of
squaro feot of loather required for the quality of hoadbands the

Quartermaster Corps was tuying, eo that an allocation could be set up

B

4sQuotad in Reports of Delinquenoy on Smaller War Plante File.

460 Gallun company, largest tanner of vegctahle=tsnned hides,
vidleh ware required for the loather parts of the linor because chromee
rapced leather mipht irriteate certain types of wearers’ skins.

47\'!1313 (11.Y¥+) Memo on Dolinguenolee om Contraets for Chin

toaos and leadbande, Jept. T, 1942,




on the hides,*8 The substitution of whole kip sides or kip sk us
vhere calf skins were not availabchQ renedied the leather sheriape
as of late 1943 and sarly 1944,

Relaxations of Specifications in Shortape Feriods=--T . angwer

to the shortage or "slow supply® problem in some cuses was to relax
tho specification.for brief periods. Such rolaxation vas ingt gated
at various timos by the c&ﬂ.cagé Depot, with Washirgton approws,
rega;-ding the wobbing used in the suspension, the leather for ke
hoadbands end chin straps,50 und cven tho finish of the clips ieod
to fasten the adjustable headband to the suspensicn, s well a; the
other hardware, Caution and a sense of cause and effect were iecessary
in nelking the decision to relax any of the apecif‘icatic;ns, for reper=-
cussions”in affocted industrios might quickly follow,

V7hen the temporary reclaxation was issued on combed mercerized
yarn in the suapansima,sl for example, suppliers of this yern found .
their contracts with the suspension manufaetursrs were running, ouf; |
whereupcen they immediately tdvised thé Var Production Board, which in

turn wrote the Chicago Quartermaster Dopov to point out that it had

48;Jlelephc:ma conversationt,Captain Bailey, QT - lajor Pratt,
C@Ib, Hove 5,6, 1943,

*specification CQD To. 63, June 19, 1942, alroady poimittod
this substitution, wit: the qualification that the Iip must mect require=
monts of calfskin, Later (Jan, 1944) excopticns were permitted, which
rade less stringent the requirements as to tensile strength, elongation
end tear, '

50

See dbove,

51’1.‘110 rolexation permitting cerded yarn as substitute for the

corbed mercerized yarn wes in effect from June 12 to Sept, 30, 1943,
Letters from the CQID to comtractors, Jume 12, Sept, 24, 1943,
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beon difiricult in the first place to persuade menufacturcrs to spin
the type of yarn the Army wanted unless they were assured of &
substantial run, The implication, of course, was that something
should be doney the explanation by Major Pratt was thet carded

yarn vias temporariljr being acceptod instead of the combed mercerized
materisl until the shortage of the latter cleared up.!52 :

In some cases, as with the leathor, the Government in-

spactors were informed verbally by the Depot ebout exceptionss for

‘instance, vhen delinquencies were alarming, they were told that they

night sccept hoadbands whose leather showed a flanky condition at the
emds;!33 then they would be informed later by letter that the relaxation
vas at an end.“

In the instance where a limitation order of the iiar Pro-~
ductior. Board resulted in the discontinurxnce of production of cotton
fabrio used in certain parts of the helmet liner, Quartermagter Corps
contractors were notified that the fabric named as an alternate
on the contract might be substituted, but that before making the
substitution the Depot must be notified so that a change order modifying

the .specifications according to the contract could be issued.55

HCorrespondence, Adam Clement, Chief, Nurrow Fabrics Sectiom,
Textile, Clothing & Leather Division, WPB, and Mujor Pratt, CQuD,
July 22=24, 1943,

s
°5Let’cer to inspectors, May 1943,
54
CQD to inspectors, Uct., 30, 1943,
55
Colonel Elliott, CQMD, to contractors, June 16, 1943,
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Occasionally temporary relaxations of the specifications
were gran’?e& with the hope ofr ingreasing the produsctiva rate. Such
¢ relaxation ocourred in the test requirements on the steel clips
for the redesigned headband which, sscording to original spscifications,
had to be coated with urea formaldehyde. The application of this 7
costing required several days for dryings so for a period of sbout
one month, beginning Mey 18, 1843, the coating was dispensed with
Ty altemo.m}, quick=drying coat?0ir the manufacturer
wishéd' it., At no tims did the relaxation of épooificationc relieve
 the prime contractors of the cbligation %o make their own analyses
and tests of all meterials, component parts and fini;hod articles
80 that they could be positive of full conformanece with contractual -
rcqpiremnta.w

Utilization of Smaller War Plants---In Gompliansce with

instructions from the War Department, disseminated through the chiefs:
of the various supply services, the Chicago Quartermaster Depot
attempted to utilize the smaller war plants for menufacture of

headbands, neckbands and chin straps which it procured diractly.ss

FKL.oi:*t:ora to contractors) May 18, June 2B, 1943,

BT
Mejor Pratt, CQMD, to contractors, May 18, 1943,

58public Law 603 (77¢h Cong., approved June 11, 1942) created
the "Smaller Wer Plants Corporation" and gave the chairmsn of the WPB
certaia new powers incldunt to placement of Govermment contracts with
sualler war plsnts., (This wes in line with & move o inelude the
smaller businesses in war worl: which had been sta:ted at the beg
of the defense period, in mid-1940,) Section 3 of the Act authorized
the chairman of the WPB to certify small busircss concerns or groups
of such conserns to:the Secretary of War with respect to capacity
and crodit as to a specifiec Government procurement contraet, The Aot
recognized that small plants frequently were unabls to produce &t as
low unit costs as larger plants eand that, as a congequence, it might
(eont?d.) .




NS

78

It was not alweys easy i‘ér the smaller plants to prc;duce according

to schedule, and the cost of their pr_oduct to tho Army in‘nm.ny ceses
was definitoly higher then if large manufacturers had been patromnized,
As many as 20 manufacturers were utilized for 4,000,000 headbands

on one directive, for example, only two of the manufacturers being

in the large-plant class. Prices on the headbands from the smaller
plants ranged up to 28 conts apiece, while 21.9 cents was the best

price from all plants bidding on tho order.59 According to Major

. Pratt, at the time.the Depot “could buy all it wanted for 25 cents,"80

Pe nocessary for the Uovenmant Yo pay & higher wumit price for a.r‘bicTe:s
obtained from such plents. The precedure in spreading awerds to the
gmaller war plants was as followss the Army supply program ves roviewed
to select products suitable for production by small plants; when actuel
procurements were made, an agreed portion was allotted for placement

with small plants, recormended by the U/PB, whose utilizetion would :
increase the volume or speed of production or aid in clearing bottlenecks,

~ To carry out the program the WPB assigned a reprosentetive to each of

the supply services and to each office originating procurement directives,
and & Lisison Spocialist to cach contracting office, Each contracting
office like the CQD also had a Smaller Var Plants Contact Officer,

" Procurement Regulations, Pgphse 225 - 228,

BgAuthon'cy oxisted to pay the smaller var plants & price
premium up to 16 percent over the "base price" of an item; in tho case of
the headband, the basc price was considered to be 24 to 26 cents,

Go'.l‘alophme conversation, Captain Bladel, UQIG - Mejor Pratt,

CQD, lay 17, 1943, This low price appears to have been rathor optimistic,
howovere Contracts made on & directive for 2,214,000 headbands later
in 1943 showod & low price of $0.25, & high of 0,28, end an average

£ 80,2647, Still later in the year, contracts for 14,000,000 bands
wore awarded at the lowest bid of {0,245, 30,2725 high, and averago
8042613, including both small wer plant and other contractors. A report
prepared by the CQMD Contract Price Anselyst, J. P. Reedy, at the time

of the latter bids, indicated wide veriance in overhead costs submitted
by contractors end in charges to administrative expense. The arbitrary
standard arrived at in the cost price analysis set the total cost at
80,24, with lebor, overhead end administrative expenses totaling
80,0798 and materials $0,1602; an additional $C,02 would not have been
cut of the way in figuring thé standard, however, according to an inter=
view by the writer with Mr, Reoedy.




Furthermore, when the Office of The Quartvrmester General ordered head-
bandsg for claver"seas shipment, which required special packing, six to
cight contractors had to be called upon for as few as 288,000 bands,
instead of the two or three which could have been utilized if the-
contracts hed not been so thoroughly split up,®l Since the objective
of ‘the War -Department, howevor, wes to sproad céntracts anong small

ag e 1 as large plants, without too much ré'gard for differcnce in
costs, the Chicage Depot was anxious to perform its duby despite
delinquencies in produetion end othor difficulties. ’i{heﬁ the pro=
duection of smaller plants lagpged too f‘a.r--'.béahincip the purchasing
officor notified ‘bhe. Lieison Spocialist representing the Smaller

Wor Plants Corporation ot the Depot, requesting that action be taken

g0 that delivories would be expedited, During the iwo yeers 1942

and 1943, approximately 13 percent of. all nockbands contracted for
and approximately 30 percent of the number of headbands were maede byA
Yirms designated as Smaller War APlan'bs.sz .
The decentrelizing of procurement ac'bivivty resulting from

the establishment of proeurenoent districts®® brought sbout the

31
Telephone conversation, Captein Brady, COIG « lejor Pratt,
CQID, July 17, 1943,

2806 contractors marked witl: "s" in Appendix I. The por=
centares may well be larger in actuality, since several of the firms
decipgnated as Smller Jer Plants in one contrach wore not so indicetod
in other casaes, -

W

65'1‘}15.3 move occurred with isgue of GRG Circe. Let. Ige 4093
Quartermaster Irocurcment Districts, Nov, 14, 1942, Fifteon digbrie
buting depots were cach assigned & procurement district coterminous
with their distributing areas, The letter gave the chiefl of each
district authority to act as an agency of anothor distriet or depot,
and delegated to him functions including the surveying of facilities
to dotermine justifi.aticm of an avard, receiving eund forwarding




utilization of two Smaller iar Plants on chim strap contracts in the
spring of 1947, At this time the Chicapo Dopot invited plants in
the southwest which were .lilcely producerg of chin straps to bid on
250,000 straps ordered by directive of the Office of The Quartere
masber General tc be handled as & decentralized procuremeni:c65 and the
Fort orth Quartermaster Dopot, closest procurement district heade-
quarters, was forwerded information to enable it to make awards.
Inspection duties were assumed by the Fort Worth depot, vhich also
m&de payment to )the contractor, by a sub~allotting of funds completed
when the Chicago Depot was notified of the smount needed.56 The Sen
Antonio depot took care of a second puraimase of 250,000 chin straps
in August 1943 which ended the district procedure of procuring helmet
liner ccmpoments, 8T

Correlation of Parts Suppliers Negosgerys--Smooth and

constont production of the helmet liner obviously could be obtained

only through the correlation of all parts suppliers; These producers

of b1ds, negotiating of contracte, invostlgation of delinquent deliveries,
and furnishing of inspectors, The procuring depots were to use this
authority whore feasible and practicable in the interest of awarding
contracts to small business, eand in having other procurement districts
perform missions they were qualified to perform in order to expsdite
procurement, and conserve time and travel,

6“'See Appendix I.
65Instruo'biona to this effect were containsd in Procurement

Direotive No, C=GC-113(43).

661'1115 procodure was indicated in OQMG Cire, Let. No., 409,
Supploment No, 1, Dece 8, 1942, and Supplememt No. 2, Dec. 10, 1942,

67¢ontrol vas too difficult, sccording to Major Pratt,
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were depended upon to work actually as & toam whose output was rathr -

carefully scheduled and had to be dellvered on time, What happened when

the mszachrer of only one pert of the helmet liner assembly failed
to produce according to schedule was indieated in the situation that
arose when the bowst Conpaxty, sole makers of headband clips et the
time, broke & dies, The Déwit fl;o'boz-y had very nearly to cease pro-
duction for six days, the one die aveilsble turning out only 30,000

clips & dey, The Office of The Quartermsster General, meamvhile, had

_ promised 3,500,000 headbands for the month, and the Depot was plasced

in a sorry plight becsuge the headbsnd manufestursrs, the Bates, Sun
and Midwest Shoe cmnpeniea,‘ were clamoring for clips 1t could not
produce, The fault here, in part, was that only one manufesturer
had beon assigned & contract for the olipljase

=
The "Double-Headed" Meanapement of Produstiomee=There was

e other contributing cauge to delinquent production which arose as &
rosult of the great anxiety of those in the Oi;f'ioe of The Quertermaater
Gemeral to seo the new helmets and liners on the heads of soldiers as
soon &s posrsible. This cause was the double=headed menagement of
production early in tb.e assigmment of the liner precurement to the
Chicago Quartermaster Depotp ths outcome; as can well be wnderstood,
wes the crossing of wires in instructions to manufeeturers and a
‘sonsequent slovedown of produstiom,

The Office of The Quartermaster Gemeral had in its product

w — |
| Telephone Conversation, Maj. Pratt-Captain Hobason and
Mr, Stevens, wlii, Septes 21, 1942, As a result of this impasse,
several of the hoadhand manufscturers set up their own dies to maks
Oli’pﬂs
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~ development ’oranéhﬁ various civilian specialists who worked on problems
in Washington and now and then went into the field to see how manu-
fagturors of Quartermaster items were getting along, The first days

~of helmet liner production found visits by these tachnologists to the '
liner plants frequent, At th; same time, the Chicago Depot in an
endeavor to hasten the cutput of ths new item sent & "trouble-shooting"
officer or civilian into the plante where there scemed to be diffi-
oul‘t‘:.tes. Sometimes the advice of the representatives of the two |
offices, Washington snd Chicago, dovetaileds but sometimes it con-
flieted, The final result, af‘tor‘i:his procedure hed gone on for

séveral weoks was & "situation™ vhich cleared the air and put the
production advisors completely wdor control of the Chicapgo Depot.

The ooccesion was the visit of one of the technologists of the Plastic »
Section, Resources Division, Office of Tho Quartermaster Generel, 7
to the International Molded Plastios Company, in Cleveland, Chilo,

After spending ome dey in the plant the technologist offered the

report that the contractor was notA ocompetent, At the same time,

the Chicapgo Quertermaster Depot procurement chief, Lit. Cole. Cs We

E»lliotb, who had been trying to encourage the contractor in his

troublés of getting under way, had sent one of Lis officers over to

inspect the Interndtional Molded Plastics plant, and the officor

had returned with a favorsble impreassion. The divided opinion of

the contrastor's efforts, and the coincidence of two representatives

of the Quartermaster Corps inspecting the plant at prs;ctically the !
sane time, led Colomel Elliott to write Brige Gen. C. L. Corbin,

chief of the Supply Division, Office of The Quartermaster General,
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' protea‘bingtlaﬁter V*bo r'bhe ef fect that the prooed&re of haviné ﬁm
off'ices atterpt to control the produetion, type of sguipment, and
other detailr of the manufwueturing plants w;.s undesireble in the
extremne, and he requested that investigation from the Washington end
ghould be stoppeds Generai Corbin’s reply indicated the decision to
leave production advising %o theé Chisago Depot. Ile wrote that thereafter
vhen the Office of The Quarterraster General deemed & visit to the
plants making helmet liners necessary, whatever representative of the
O0ffice of The Quartermaster aneral was sent on 'd;e trip would clear firs,fbﬁ -
with the Depot and would visit the contractor only as & represontative
of the contracting officer of the Depot. In addition, the Weshington
plasties technologist was assipgned temporerily to the Chicape Quarter=
master Depotoeg

Inability to clear the specifications for the newly desipgned
parts of the helmet linor as they were accepted also tended to hamper
early production, Fairly mumerous are the indications in the Chicago
bépot files that officers there chafed no little a% the procrastination
on the part of the Standardigation Brane’ of the Office of The '
Quartermester Gemeral in making s pecifications final, It is true
that improvements on manmy details of the liner were worked ocut in a
remarksbly short period, from the time of firat proourement of the
fiber=type liner in April 1942, to the sumer of that year, These

improvements, which ceme out of Joint suggestions o« techunicians

Correspondence between Lt. Colonel Elliott and Brig, General
Corbin, July 18, 21, 1842,




in the Office of The Quartermaster Gemeral, the Chiecago Depot, e&nd

cooperating industry, included the adjustable headbandw ith new clips, : o

the new chin strap, buckie and attachment, and several other itemu.

The final wording and drawings of the specifications to bs icsued
contractors, hoirrever, wers the respongibility of the Sta.nd'.l.rdi:.ationr

Branch, Office of The Quartermaster Gemeral, and it is not epparent

thet this responsibility was ever properly delegated to the Chicapgs
Quartermaster Depot by order, The frustrations involved in trying

to advise contractors which direction to follow when there was dimagree-

ment between specificati;m and drawing, and in deciding how mech :
produstion they should be allowed under the design whish spesified

the enrlier type of parts, led to dissatisfaction on the part of %he

offieers in charge of the liner proourement I_t‘b the Chicago Quarter-

master Depot, according to the records of several telephone conversations

in the spring of 1942, The gist of them can be quoted in Major Florsheim’s
corment to Major Allesee of the Office of The Quartermsster Generel: 7
"{'ou can fix the responsibility for the delay on the helmete mn two

rain things: One on the priorities and, two, un Stmd&rdiutioug"?o

Hiring Inspectors for the Liners=-oSecuring field imspuctors

for the helmet liner in its first days of production offered a special
probler: bectuse of the newness of the product and because the specifications,
not yot validated, could not slwsys be followed to the lettor in deciding

acceptances, The best man for the inspecting job wes ome vho, neting

70Tolephone convervation, lajor Flor'sheim, CRID-Major Alleses, '

oG, May 28, 1942, '




ta&mical deficiencies upon eye~inspestion, could immedietely suggest
corrective engineeripg measurcs where neceasary, so that acceptable
productimm eould be couztant. For instgnoe, if the liners came off
the assembly line with rough edges, resin spots on the top of crown,
or wirinkles and pits, the inspector would be at an advantage if he
‘could suprest the exact step In production which was causing the
deficiencies; since more oftem then not, the foreman might be as
unfamiliar with the process as his workers. Although a theoretical
knowledpe of the behavior of plastics seemingly would be almost &
| prerequisite in the inaspector, the Chisago Quartermaster Depot,
searching for hires for the position, found that such knowledge
did not necessarily make the wisost oxaminer. Rather, the man whc
was & close observer of the cause and offect of changes in certain
operations in the plasticigzing process, and who was ingenious in
remedying the faults of defective liner shells, was the best choisve
for the posifbiaxi.n Inspection on the very sarliest production ofr
liners was carried on largely by one man, Richard C, Linn, mssigned
to the Chicago Quartermaster Depot shortly after production started,
though, as stated before, both officers and civilisnsg fram the research
and development staff of the Office of The Quarbermastor Gencral
and procurement of ficers at the Chicago Depot performed inspection
duties of & sort as they made their frequemt visits to the planta
in an effort to iron out difficulties,

Interview with Richard Linn, prinoipul inépoctor m
helmet liners, CQMD,
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It was not ﬁossible'to offer stock answers as solubtlons to
problens on some of the most interesting points, Determining the time
of the "cure"'% was not & matter of merely working out & formula ahead

'of>timz-. - The only way to make & cure that was foolproof was tw exe
periment and check the results by the delousing and deflection telta%
the inspector made at the plant which showed whether or not the liner

would hold its shape, as demanded in the specifications, &

Aﬁﬁl‘ha chemical change which the phenolic resin impregnated cloth
undergoes from the heat and prrssure in the thermosetting proccas i called
the cure,

Torne delousing tect was made to ascertain whethor the liner would
stand up under the live steam used in the field to cleanse it of vermin. :
The deflection test moasured resistanee to projectiles.

74'1.’ho value of the delousing end deflectiom tostes was éxplained
to inspecotrs in & CQMD memc of May 28, 1942, which gives a conclszs ex-
planation of the behavior of the plastic making the liner shell: Phienolic
resin impregnated cloth is & thermosetting resis and tekes en the texture
necessary to our purpose cnly efter the impregnating materisl has wder=
gone & chemical change produced by heat and pressure. When the chemical
change is complete and adequate the resulting maverisl has water-steam
registance, high impact resistance, and some flexibility, Whem the
chemical change (CURE) is not complete, resistance to water=steem is low,
impect resistance is lowered, and flexing produces deleminations. When
it is overcured the material is brittle, orasks under impact or flexing,
and is hipghly water resistant,es."hen the cure is not complete, the
delousing toste—=exposurs to live steam wunder 17 1lbs. pressure, 263
degrses, for 30 min,---carries the cure forward and sets up atreases
which reveal <themselvos by distortions of shape...,If the liner delaminates
under 16 f't, pounds impact with the iron ball, the resin is not ocured at
a8ll but merely camented together by a fluxing of the surfase resin and the
volatile, It will also ebsorb much water and can be checked by the
immersion tests 24 hours imersion in water at normal room temperature.
Unless the cure is complete and stopped upon completion, the lin-rs will
not come through the deflection tests condueted at 40 below zero,
for cold renders resin brittle, Defective linois will stand the deflestiom
tests at high temperatures, for heat renders the material more flexible,"
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" As in the ocase of many othor Quarter’ml.st'or'itamsp ingpection

 was to be made “throughout the manufesturing process. Including the

delousing end the .deflection tosts of the liner, thers were nearly

a dozen tests whieh the inspectors were expeoted to make at the plant,

occasionally forwerding. samples to the Depot for inspectiom there,75

Briefly, the mein tests weres

(1) Moisture abgorption. The uncoated liner body should aot
increese in welght more than B percent when irmmersed im water for 24
hours at 770F.4 4%, Vhen removed from the water and dried in a forced
draft oven at 1409F, £5%F, for 24 hours, the decrease in weight fram
wet woight should not exceed 6 percent, The coated liner body should
not increase in weight more than 6 percent when immersed in water wmder
the same conditions, and should show no peeling, cracking, blushirg,
checking, blistering or other failure when examined 4 hours after recoved
from water, Dimemsional stebility wmder the immeraiom test had to be
within 0,6 percent and 002 inch in mean diemeter and mean thickness.

: (2) Ball Test, The uncoated liner body without suspension
ghould withstand The impaet force of su 8=-pound irom ball of approximately
3.9 inch diemeter dropped om its top from e distence ¢f 16 inches, or 10
foot=poumd impact, Deflection on impaet should not exceed more than

1,25 inches and permanent doformation not more than 0.1 iush. Fabric
break, splintering or delamination on impact brought & rejection, The

same ball was dropped at a distance of 22 1/2 inches, or 16 fcot=pounds
impact, with no fabric break, splintering or delamination of the liner

body permitted, though the surface could be dented. Repeated on the

coated liner body, these same tests were to result in no flaking,

cracking, peelinpg, checking, blistering, loss of adhesion or other

feilure of coating,

(3) Delousing Trostment, The uncoated liner body should
withstand saturated steam at 17 pounds per square inch (253°F,) for 30
minutes without substantial change in dimensione, physical charmcteristice
and appearanse which would aff'eot the serviceebility of the liner bodyo?e

(4) Flamaability, The phenolic resin impregnated fabrie shall
cor :ist of either non~flammable or slow burning material, the rate of
burning not to exceed 4 inches per minute.

175;8&)0 Spoeifications, Appendix ITI,

?s'l'he liner specification of later date, 66B, issued in October,
1943, required a l-hour exposure to mothylbromide vapor in & cloged chamber,
By that date, methylbromide had coms into general use as a delousing
chemical in the field, first having been used in the North African ex-
pedition of Novamber 1942,




(6) Flexibility. No breaking, ecracking, or delamination
of the liner bDody should occur when it is subjected to the flexing test
deseribed in F=3g of specifications, :

(8) Westher Resistance, When & ocut sestion of the coated liner
body is subjected to & recognized stendard weethoring test for & period
of time ecomparsable to cne year's Florida sum exposure, no blushing,
cracking, checking, blistering, peeling, loss of adhesion or other
failure of surface should ocour, and the fading of color should be
sligh‘t.

(7) Ballisties ot Resistarce==~ Placed inside & standard
helmet, stesl, » » suspension iusztalled, the liner was
to be mowunted on & woodem head. A .45 caliber pistol with regular
Army bell type armmmition was to be fired at the asteel helmet, one
at the right temporal, cme &t the left temporal, and st the ocoipital
rogion, with & veloeity of impact of approxinately 790 feet per second: :
Considerable indembatiom of the steel, but no penetration, was permissible.
The liner bedy should show oaly fractures within areas of Impact with =
no fragnemtation in any instance. If fabric were torn; no loose
particles should show, and there should be mo flaking off of interior
finish,

The projectile impact resistance test was the final ane,w
and was made with the leagt diffioulty at the Melord Rediator Company.
where the stoecl helmets were easily availsble and the Ordnance De-
partment offered the test equipmeat, The prectice, therefore, was %o
meke the tests at intervals on ssmples selected from each manufeacturer's
output end sent to Detroit,

The mumber of inspectors on helmet liners vlriod. from 33 to
40, inoluding thoss om duty at headband &nd neckband manufesturing
plants, Those appointed in the spring of 19542 as production was
petting under wey were givenm treining at the Molord Radia or and

Manufacturing Compsny and the Inmlsnd Menufasturing Division of General

Hotors, with an officer and inspectors fram the Chisago Depot super-

vising instruction. Until nid-February 1944, whem the Quartermaster

WWebbing for the suspensions and leather used in the
headband, neckband and chin strap also had special tests, indicated in
the Specifiecations found in Appendix III,




';.napecfion Zone éy’stggabocame effective for the Chieago Depot, he
nelmet liner inspectors all worked under Jurisdiction of Mr. Limm,
the principal inapeotor on plastice and chemical products, who spent
mich of his time in the fisld., With esstivation of the Chicapgo In- |
spection Zone, product inspection &t two helmet liner plantee-=Capac
and Seaman=--remained in the roms, with headquarters at the Chieago
Depotj sample liners and headbands end neokbands were sent by the
other inspection zonesg %o the Chlcago Depot, but by the time judguent
wis passed on the samples, the produstion from which they were token
would long since have been shipped out. The Weetinghouse compsny
and Mine-Safety Appliances fell in the Philadelphia Inspsction Zone,
the Firestone Company went to Bostom; and Tnternational Molded
Plasties to Jeffersonville, At the time of this writing, it was

. difficult to tell whether the quality of output could as easily be
controlled by the procuring depot wunder the gone inspection plan

aé when the proouring depot had dix;ent charge of inspectiomns., The

theory behind the Inspection Zone plan, of course, was that the

Under the Quartermaster Corps Inspection Zone system,
sot up in the autumm of 1943, Inspection Zones with headquarters et
10 depots wore designated to inspect all items except subsistence
and fuel procured by the Quartermaster Corps within epecified areasg
this plan replaced a system under vhich each of the procuring depots
supervised inspection of those items it proeured throughout the

sountrys The purpose of the inspection zone plan; officially suthorized

wnder OQMG Circe. Let, 149, Sept. 27, 1943, was to standardize in-
spection procedures, make for flexibility of personnel, and wnify
the "paper work"; also to divorce the inspection funetion completely
feom the procurement function,




control toward standardization of products would be tightened rather
then relaxed.

Halmet Liner Distribution Precedure==-Since distribution

usually is oonsidered the end=step in the procurement function, following
purchase and inspection, description of the system of delivering the
helmet liners, and the problems that aross; is presented here, A&s

in the oase of many other supply items, the helmet linmer distribution

was worked out in the Storage end Distribution Divieion of the .Offiea ,
of The Quartermaster General, where the mos t up=to-the-minute information
possible was centralized on the needs of cemps, posts and stations in
this country, and on overseas requirements. The distribution orders,

or "DO's," were given the Chieago Depot memi-monthly, because the 7
liners wore such a new item and it was diffieult to stabilize stooks.' >
The destination points, which ths Distribution Orders designated,

were either depots such as Atlanta, Kansas City, Chiecago, Memphis,
Richmond, and Sehencct&d;", from which requisitions from camps, posts

and stetions would be filledj or ports of embarkation depomoeo

Scheduling of distribution according te the DO's was the problem of

9
In view of the fact that delivery schedules on comtracts

provided for monthly deliveries, Major Pratt in January 1943 asked the
OGMG if distribution could not be given at monthly periodsg he was told
that this might be possible later. Major Pratt to OQMG, Jan. 8, 1943,

80'.['0 simplify distribution of liners fo. overseas destinatiom,

all of this class wers prepared snd packapged by the Westinghouse and
Firestone oompanies wntil April 1544, when overseas requisitions becams
50 numerous that all manufacturers were usked to peck portions of their

output for exporta.
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the Chicago Depo‘b»81

With the exception of sale directives, on which Navy and
Merine Corps shipments were handled, the distributicn of the liner
sholls and headbands and nookbands was earried on separstely.5?
W‘hén produstion first became available, shipping instructions on -
the liners, headbands and neckbands ceme fram the Office of The
Quartermaster General in detailp and only two or three depots wers
used as distribution centers, gince the mumber of ).iners beling
renufactured was 1ow, By Janﬁu-y 1943, }}oﬁaver, when it wes planned
to. iesue the liners at receptiom centers? supplying all troops,
thé distribution scheduling became more complicated,

The mein problem,in the case of the hulmet liner; was

8‘J"I.‘hea Helmet Liner wmit at the Dopot first prepared and
issued the distribution schedules to desipnatad depots for each pro-
duction period, so that these depcts cculd set up dues~in for the periodj
then Government bills of lading were requested from the Transportation
Division of CQMD to transfer shipments fram the contraotor’s plant to
the designated depot, and the contrector was informed es to his schedule,
These requests furnished all pertinent information such as ecomtract
number, FOB point, name of shipper, destination, item and estimated
weight and number of bills of lading needed 4o cover shipment. The
inspector at the contractoris plant then resceived these bills of lading
and when shipment actually wes made he returned & copy «f the B/L to
the Depoti at this point the inspector rendered a reeceiving report to
the llelmet Liner Section for the quantity soccepted and ready for shimment,
wvihich was checked by the Section for accurasy and approved,

82115 caused some confusion st CQUD at first, hen DO #10,
October 1942, did not oorrespond, taking into considoration the desti-
nation, priority and condition, Major Pratt suggested to Washington
that by the end of the month the verious destinations would not have
appropriate quantities of headbands and neckbands for the liners,.
ile was informed by Lt. Col, Morris J., Herbert of the OQUC that the
distribution furnished CQMD was based on studies prepared in (fashington
which took into consideratiom stock on hand, dues in, dues out, ete.,
including depot transfer orders, thus causing a difference in the
quantities of liners, headbands and neckbands %o be shipped, Major
Pratt-Colonel Herbert, Oot. 12, 17, 1941,
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to ‘maintain an even flow from fastory to distributing point, The
Office of The Quartermsster General attempted to keep the production
picture current through monthly forecasts by the Chieago Depot, and
through, at first, daily pr‘odnc‘kion reportl. from inépnctora at the
plents. Despite the sentralizetiom of all distribution orders by
the Office of The MGme%w Ga:;eral,' and the ocloee reporting
system, it became diffisult "to keep the figures straight." The
Chicago Depot's reports of shipments and the places whers they had
gone trequéntly did not soincide with :ffigﬁres the Office of The
Quartermester General reseived from manufacturers, which caused
conasternation in the Storo.ge & Distribution Division in Wuhingtone
As tha Chicago Depot pointed out on frequent oonasions, however, it
was turning In reports as of the tenth of the month om produotion
which covered only through the fifth of the month in astuality,
while mmufaoturem'? reports going in to the Uffice of The Qusx-ter-
mester General were really .of‘ the tenth 53

Many months pessed before the distribution function was
working satisfactorily but by the fall of 1945 the flow was better
eateblished, production +roubles had been clesred up, the first
pressing needs of supply had been taken care of, and the proae;s
ﬁecame more routine=like, even as with the steel helmets for whoge

distribution scheduling the Chicago Quartermaster Depot had been

wInterview with Major Pratt,
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. a
responsible sinco their first manufacture in the spring of ')‘342;‘4

n the steel helmets, the 0Uffice of The Querteormaster General

gent the Distribution Orders to the Chicepo Depob, and the (rdnance
Districte, procuring *he helmets, furnished the remainder of the
information necessarys the sontrect aumber, neme of contractors; cto.
From this, the Chicago Depot set up the distribution achsiule, Fro-

curement of steol helmeis, which had been en Ordnance Department funciion

in World War I and continued so in the opening days of Army expunsion
in 1941, was also in the hands of the Quartermaster Corps for & brief
period in early 1943, Account of the handling of the procursmént
mission, which was assigned to the Chicape Deput, may be found in

Appendix VI,




