CHAPTER I, FIRST PRUDUCTION OF THE PLASTIC LINERS

Chicago Depot Takes over Liner Procurement=-=-The Chicago

Quartermaster Depot took over the procursment of the helmet liner in
February 1942. For a ehort period the Philadelphis Quartermaster
Depot was designated by the Office of The Quartermestser General as the
procuring depot, and had let the initial Quartermaster contract of
December 15, 1941, for the Hawley fiber liners %o the MoCord Radistor
Companyel This contract appears on the Chicago Depot records, however,
ags one cerried through to completion by the Chicago Dapotoz Wiilh the
lething of ﬁhe second contract March 2, 1942, for 1,000,000 liners,
procurement and production were really under waye. No unusual problems
atood in the way of production of the fiber liner, since it was a
comparatively close adaptation of the tropical hslmetss Securing ads
diticnal equipment and priorities on critical materials4 wers main

difficultias.

loontract No. W669 qu-14488, 250,000 liners et $1,545 each,

29he resgson for transferring the helmst liner procurement charge
from Pniladelphia to Chicago could not be preclssly agcertained sither
from records in the Chicago Depot or in the Historical Sectiocn of the
Office of The Quertermaster General, One theory wus expressed thaet the
sssignment of the item to Philadelphia in the first place was nmace becauss
the liner was considered primarily a textile item, with the 1ight webbing
guspension & main featurs. Since Ordnance was purchasing the steel helmsts
through the Detroit Ordnance office, however, and #ince the liner was more
or less ip a fluid design state and nesded extensive coordination with ths
sbeal helmet, it was decided to trensfer the item ©o the Chicago Depot,
closer to Detroit. (Telephone conversations W, 8, Gaylord, Plastics Saction,
Res, & Dev, Br., OQMG-=-~P, M, Pitkin, Hist. Sect., OQ4G, Feb. 8, 1944, )

3Special adaptation was necessary on the liners procursd for
parachute troops, Briefly, thess wers an extra chinstrap atbtachment fov
fastening the liner to the steel helmet, so that if the wesrer happensd
to sssume an upside down poasition, he would not lose 1is stesl hat; snd
& chamoisecovered chincup oa the liner strap itself. For & more exbendsd
discussion, ssa p. 93 :

4893 pp s 28=30,
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Work toward gstiing. the plastic liner into pr cbich. howsve:
hed barely bagune  The %icago Quartermaster Depot feced the unusual
nd b}l'u?i nging m’wrjar&oe of helping :L..dustry roll off the asssmbly o
line & tot ‘Ilv new prodw:t. Hot onl.y were spaclflc&tions for the new

tvpe of liner little bey md the "tentative" at afe, hut propertias and
icns of one of the bas’ik; materinle used- in maaufacture---the phanﬁ,‘li@

A

resin-=-were not very wid&'ﬂy understood. Technical diffisulti >ttt =
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manufacture thersfore coul:d be e ‘“ate !n‘ € dd";ioa X Hhe uguel

s
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hindrancsas incident to se guring 1p'ﬁqu,é“\ P P Oha new item, The
f:ot that procurement of . the line'?f'thér;\% “P‘b;ﬁ’%’ tipe pushed

rupidly provided an addl{cionul ﬁxdtimw"’ 0.? ) Cf—‘l"lQ Gr-i;;g, the

. ) B
ief of the Stu,nd:}.rd;&ﬁhion Br Lch Om M (, The Quer® The sber (,m
i

nad sugpgested back in Noveshar 1943 Vl‘\eﬂ US‘Q » Pl8B4s liner wis

dopted, substantial pr oduc"“-oq coul ) \bb ope,ru:l'lor\q Wy three months

avy production well vfi#'\“\bu“g" ‘Qu WH'L'O L""‘ﬁiﬁ?{_“'ﬂ?”‘ T8

hatva basen 8l }z” \tly overwc;ptlmls ,_—LCA—\ =53 f‘lx.igh

it produckbion of
the plastic liner was reported by the C‘nic.-.n gg,{{xartémaster Depot late -

40

2, the smargence of maty unforeseen problems deleyed gst

W

in Mavy 18

intoc full production until the 1ate fall of 1942, Some of the problems

ra in connection with the toolilf 13 of‘.tue industry; gons wers due
e slowness of certain firms to realizethe tachnical gkill invalved

in making the linerj other difficultles resulted from the fact that,

v

1ines of authority of the Office of The Quirtermaster General and

the procuring depot were not elways olearly-defined, or where thsy were,

Byemorandum of Colomel Grice te Calef, Supply Division, OQEG,
¥Wov . 12, 1941t Plastic Liner for Hew Stee;'ﬁalmat -1,
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' Pringipal requiremonts to menufacture of the new liner wers six:
stoal molds; impregnated éloth; hydraulic preéses for plasticizing or
mclding the liners; paint; suspensions, which involved oerﬁain items of
herdware; and assembly of the finished liners.

| The Standardization Branch of the 0ffice of Ths Quaftgrmaster
feneral had warned that it would take time to secure thavgteel moldse
0 to 80 oé which would be needed for first production. To insurs
quali%y‘and abgolubte uniformity im the molds, it was conesidered dassentisal
by this branch that all molds be procured through one prime contracter. O
Wo unusuel problem was snticipated in the production of the plastio
rogin-impregnated cloth, The Standardization Branch advised that this
cleth ba procured from one firm to insure maximum quality end uniformity
in qualityy end that the materisl then be supplied to the variocus moldiﬁg
contréctors---adviée which elso was not followed.’' The hyd}aulicvprasses

to be used in forming and shaping liners were congidered to be aveiluble

it wis not ‘sasy to sdhere to them because of cther factors in the situstior.

in suffigient number, since such presses, used for stamping out refrigsraver

perts, washing machine and sutomobile parts in peecetims, now were standing
idle: Ho particular difficulties were anéicipated in connection with the

paint covering or the suspenliona,S Hor were any unusual problems foresesn

6As it turned out, each helmet liner contrscting fim was per~

mitted to have its own molds made, principally to expedite mocld manufacture.

Since no type of mold was specified by the QMC, and one firm preferred to
have solid steel casting, while snother wanted porous or iron castings,

this made it possible for each to satisfy 4its desire, Interview with Major
Pratt,

Tone menufecturer could not turn out the needed yardage fast

~emough, In addition, some menufscturers found that 8 ounce duck would work

better in their molds, while others used 12 to 10 ounce duck; still another
had a special duck made up to fit special molds he had made.

Brhis view also was over-optimistic, as mey be seen in Ghapter IV.
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Specifiications in Transition~--8pecifications for the plastis

helnot: Tiner wers in° So. transiticnal & state when the Chiéaga Qusrter-
rentar ﬁﬁpét‘tﬁnk.oﬂ the helmet iiner procurement assigoment that>iﬁ

Wit 3 naurayAsix months from the time the_chgnge—over from the fiber linsr
ﬁﬁd beén-approvad b;fore ahything but'ﬁemporgry specifications were meds

qvullable.lo’ Such & situation did not make the first days of proouring

tha item any easiera The {irst specifications,issued by the Office of-

Ths Quarterm&ster General in February 1942, 1 paftioularized the materinl
for the plastic liner body---laminatad phenolio resin-impregnated fabfic*f*r
anid deseribed to a certain extent the‘gtaﬁdards for materials end workman-
ahiévuf thé cdmponant parts, &1th0ughvcentracts carried the st&temen that

“““ riance Ih some respacts weg permitted if it would fscili tate deli?eryajﬁ—

inother wariance in specifications, one made necessary by materiel shortagsd. =
& « . K

3

nha'subatitution of cadnium or zinc-coated steel for aluminum and

Gregg wssd ln the hardware for the liner 13.

(e

: $0010nel Grice to Chief, Supply Division, OQMG, Hov, 12, 1941:
Pie:stic Liner for New Steel Helmet M-1,

1001 the fiber liner the spscifications Written by t he Ordnencs -

Dmm tment (Spsc. AXS-864, "Helmet, Lining Assembly for Helmet, M1")
Mo;nvant}v sarved the Quartermaster Corps without revision through the
“ix procurements effected by the Chicago Depot before menufacture was 7
discontinued, despite the fact that Ordnance had turned over the specifi-
tions and explanatory tracings with the thought that they should servs
mersly o8 a basls for the Quartermester Corps in preparing its own.

Chlef of Ordnance to OQMG, QM 421 S-GE 1st Hemo Ind., Hov, 6, 1941,

OQIG Ho. 42, issued Feb., 13, 1942,

12The statement indicated that il eny menufacturer was in a
positlon to complete and deliver liners before July 15, 1942, permigsion
would be granted upon request to vary the weight of'the webbing and the
location of the suspension until new specifications wore completed,

G

3This notice was carried as Addendum No, 1 on all requests to
bldders. Purts ef the liner affected were the loop for the chin strap

rivel, sccket, stud, and reinforcing washer in the backstrap.
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Meoitime, whils contructs for the liner following "OQMG N 427
sere neconisted in early 1942, desipn details slresdy wére undergoing

hanee ss a result of suggestions made ot the frequent confersnces betwesn

sonfacturers and the Standardizetion Branch of ths O0ffice of The Quarter- .

mecter Gensral. Alterations in specificaticns made as desipgn changes

soceurred became the responsibility cf the Chicago Quartermaster Depot,.l4

;Hbich in the coursé of. the first'year and a half of handling procure-

ment of the item==-February 1842 to August 1943 =-~~igauad & total of eight
;pacifications on the liner proper and its component pértse ‘
Two disadvantages for the procuring depot attended this NElux-
atagae" ;f specifications. One wes tbut glthough the spécification
revisions were to be teken care of st the Chicago Depot, finel adopticn
of design changes rested ﬁith the Standardization Branch, which appérently s
mora than Gncéls was discouragingly slow in iﬁforming‘Chicago about 1ts H
deciaiop‘ Thus; cn several occaslons, when design chunges on small but
important details like the éprtar~stua fdr the chin atraﬁ fastener were
rendy but the épecification had not yst been abproved, the Chicago Depot,
knowing f;esh purchage by the sub-conbructors on chin straps was imminent,
wWes et ; loss to give correct advice. f£e other dissdvantage was that |
the 0ffice of The Qggrtermaster General, as soon ag 8 change in design
had been ap;yroved by th; Stundardiza#icn Branch, wus justifiably anziocus

to ges it in production 1mmediutely; with the consequence that the

Chicago Quartermaster Depot-had to ascertein what part of the produstion

'léTelephone conversation, Major Flbrsheim, CQMD, Major Alleses,

OQMG, May 28, 1942,

156 ' _ S
Telephone conversations, Major Florsheim, CQMD, Major Allesss,
OOMG, May 12, June 2, 1942,




{“ ) s ar 6oruraut- ere&dy made could be shiftad t0.the new design without
upsetiing the contractors! arrangements for component partsfl6

First Contracte on the Plastic Liners<=-The four contractors

wi%h whom initial negotiations wara‘made by the Chiocago Quartermaster

Depot for a total of 3,387,124 plastic liners weres the Inland Mani-
rfaotufing Diviaionvofrthe Generel Motors Corporaiion, Daytonm, Ohia;l

the Micarta Division of the Westinghouse Electric and Manufacturing

Company, Trafford, Pemsylvgnia; the St, Clair Ruther Company, Harysvi}‘tiag : ,,",f;
Michigany and the Mine Safety Appliances Company, Pittsburgh, The p:iéés

t:': per unib, excludiﬁg headbands and neckbaﬁdég'rangad from §1,62 to §2535:

In early April, the Depot tlirew open the biﬁding on 3,300,000 more 1iﬂ§?$;:;;é
and received offers from 20 firms with net prices fanging frd;.81:2é g

on 240,000 wnite, to $2.27 on 200,000.17 Prom this group of bidder-s’,,

B St ix more menufacturers were checsen %o receive contracts,1® They were
=

zelected maxnly for their ability, seo far as the Chicago Depot could

s leﬁhen tha old-style hammook and headband used in the fiber
Aine; were changed to the new type (See Chapter V.), the Chicago Depot
dstarmined that of a total quantity of 4,334,000 liners purchased only -
672,000 could be furnishsd with the new-type suspension because of :
definite commitments contractors had made to their suppliers, Colonel.
Elliott, CQMD, to Major Allesee, OQMG, lst Ind,, June 20, 1942,

~ colonel Elliott to Col. Wm R. Buckley, OQMG, April 8, 1942.
Although nearly 50 firms hed been named as prospsective bidders by the
OQ4G in a letter of March 1942, Colonel Elliott was of the opinion that
the number of menufacturers chosen should be limited, in view of the
fact that contracts for fewer than 600,000 to 1,000,000 liners would nob
_‘enable the manufact turer to purchase tha type of equipmant necessary to
do the job properly. As soon as ten or a doszen contractors were set
up, moreover, said Colonel Elliott, they would be in a position to
produce between one-half and three-quarters of a million liners a month,
Twenty-two firms submitted bids for contracts on Procurement Direotivo =
~ No. 198-42-FEG-225-C&E. - < : el
i The method of procuremént wes by informel bid, negotisted
contraot under authority of Para, 4 b, Cire, Let. No, 336 OQiG 1941




‘action was followed on the suggestion of Colonel Elliott, who in

~would be only practical to call in for ¢onference those manuflacturers

"Elliot®t also recommended in the g sme lebter that menufacturers utiliéing:; i

Hie reasoch was that the low-preessure method did not produce "as satis~-

- factory en appesring article,"?? The awards, as made to this final

éﬁtérmins'ityrto:go into prodﬁctioﬂ rapidly’ané'to audls the 1tsw,A'

vather than for the attractiveness of their bids, This course of ) 7:,:%~ ;jf

forwarding the bid quotations teo Washington, poihted out that since
thare were 80 many coﬁplicétiona-;n the helmet liner picture, in-

cluding. the uncerteinty amd inconsistencies of specifications, it

believed to be most able, to explain the situation to them, and then

set & ceiling price at which the various awards could be made, 19 Colonéiirfj?

ths hiph=-pressure method of molding the helmet’bé contracted'with, al¥j

though the low=-pressure molding required less expensive esquipment,

group of six new contractors, went to four firms ready to do high~
pressure molding, and to two,ithe Hood Rubber -Compeny snd the Seamsn

Paper Company, for low-pressure liners,,.21 The new contractors chosen; 

Y14,

20114,

alThe Heod Compeny had devised & method of manufacturing the
liner that was different from any others to deste. (See Chapter III,)
The Seaman Paper Company discarded the low-pressure method before be-
ginning produotiono
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their bids and unit prices paid, wore as followsy

£

22

Contractor Number Price Bid

Capac Menufacturing Company,
Capac, Michigan » 600,000 $1.53 $1.65

Firestone Tire & Rubber Company,
Akron, Ohio 750,000 1.35 1,35

Hickok Manufacturing Company, Inc.,
Watertown, Massachusetts 240,000 12602  1.2502

Hood Rubber Company, Inc., ) '
Watertown, Massachusetts 200,000 1,40 1.70

International Molded Plastics, Inc.,
Cleveland, Ohio 160,00C 1,68 1.63

Seaman Paper Company,

Chicago, Illinois (Molded Plastic
Products) 400,000 1,50 1.82

Interestingly enough, the Hickok Compeny, which later asked to hive
its contract cancelled because costs of sub-=contractors were runiing
toﬁ high,zawas the lowest bidder, with the Firestone company second
to the lowest. Original bids of the other successful firms were from
4 to 32 cents higher than the unit prices at which their contracts
finally were awarded. The maeximum unit price "offer;d‘ by‘tha Army
in this second group of contracts was appreciably lower than the
prices paid menufacturers in the first four contracts when experience

at figuring costs on the new item was moager;24

zzFor a8 list of all contracts to date of this writing, ses
Appendix I.

23Tha Hickok Company planned only to assemble the liner and
supply the chin strap and suspension., See p. 38,

The Inlend Mfg. Co. at the close of 1941 had offered & wnit
price of $2.349 on an order of 750,000 liners complete with headband
and neckband, which took in the amortization cost of their molds; or
$2.106 if the Government paid for the molds. By February, this
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Qi ths totai 10 manuféétﬁrers with whom the Chicsago Quarter=
masLer Ospet made the contracts for plastic ﬁelmet liner production,
5 had worked extensively with plastics during peacetime. They were
the Capac Manufacturir; Nempery, Internsational Mclded Plastics, the
Micarta Department of the Westinghouse Electric'& Manufacturing
Company, the Seaman Paper Company and the Mine Safety Appliances
CompunyOEB' The other firms héd carried on m#nufaoture of a variety
of products ranging from automobile purts to rubber footwear.28 It mey
be mssumed that they all were definitely interested in securing the
Quartermaster orders, whatever their past experience or the lack of it
for the sid several of these firms lent in the f irst troublesome days
of liner development, end the sarnest endeavor'they displayed in

retting thelr whéels rolling were ncteworthy contributions to the

company hud reduced the offered price to $1.744, with Government molds;,
on & *.000,000 order; and by June 30, 1942, further to $1.60. -Inland tc
CQD: Dec. 27, 1941; Jan. 16, Feb. 9, 1942, '
25Mine Safety Appliances Co., manufacturers of industrial

safety helmets, had for ten years cr more been making a laminpated fabric,
piencl fermaldshyde impregnated shell which they called the MSA Skullgard-
Preperties of the Skullgard---impact strength, light weight, semi-rigidity
with some flexibility, imperviousness to water and weathering conditicns,
und permanent physical and chemical stability---were practically identical
with those required in the Army helmct liner. After experimentul mcldings
using the "Skullgard" formula had been improved by the Quartermester
General's off'ice, the Compuny releused all its helmet molding patents,
rcyalty free, for the manufacture of Army helmet liners and went into
prcducticn through supervised subcontracts, W. J. Sharbaugh, Military
Prcducts Departmer.c, Mine Safety Appliances Ccmpany, to Capt. Josepn

H, Burkhart, Histcrical Officer, CQMD, Feb, 10, 1944,

26rhe St. Clair Rubber Co. produced rubberized fabrics, rubber
adhesives end cements, mechanical rubber gocds, automcbile floor mats
und coated fabrics. The Firestone Rubber and Latex Froducts Company,
a sbsidiury of the Firestone Tire and Rubber Ccmpany, manufuctured
rubber latex prcducts and some plastic cbjects. The Hocd Rubber Company
in pre=-war deys produced rubber and canvas footwear, asphalt stcrage
battery boxes and other rubber goods,
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Getting meanufucturers of the new plastic liner into pro= .

ductlion vas to require strictest attention from the procuring depot,
celloborating with the O0ffice of The Quartermaster General, Ais

indieated previougly, molde for the "hipgh pressure” process which the

an;}ority of the contractors were using, had to be supplié_d gither by

the Army or by fthe nanufacturer hinself, To make the molds required

censiderable time, In the first place, it was difficult +o locate the
28

xellor-machines“® necessary in their construction. Contact vas mads

B

2,

The Hood Rubber Company, in working out its cum manufacturing
rrocosg on the liner, paid special attention to sconomics 4in raw material

snd equipment, and utilized wonen for most of the oporntions, thus aiding

the labor morket. The vestinghouse Electric and Manufacturing Comparty, =
amony; cther ideas, developed & rosin formulation providing e three-to five= =
ninute cure of the helmet without cooling, which pormitted molds to be = =~
operuted comtinuously hot; previcus teo the development of the helmet linerg. |
press eurc cycles for phenolic lamineted helmots were ap.roxinutely cne-=naelf. :

hour lonpgs The iline Safety ‘ppliances Company devised a nolding cure which
cut the time from an origiral 12 to 2 minutes, and the baking of the cnemol = =
finish from 350 minutes to 1 1/2 minutes by use of the Iinfra-red oven. e
Tho Capac company was instrumental in developing & mold vhich autematically
wut of £ flashings in the pressing operation; reoducing two operations to :
oneg this company also vas the {irst to mold eight liners st one Tehoi, ¥
vhile other ccmpanies produced cne or two liners per shot. Of the gil-
contractors, the Paul K, Vieil Co. wade v notoble contribution, lianu- - e
facturers of the suspension and backstrap, this compsny made individual ‘
studies of the dimensions of the liners produced by ocach of its six :
cugtoner-conpanios to ascertein the exact point vhere the punch=press would
meke noles for fastening these components, and thus was able, by deoveloping
©on edjusteble die on its web cutter, to cut muspensions that wonld it -
eech manufacturerts liner oxactly, preventing distorticn. Tho Veil company
aleo helped work out, with the wWright-Guhmen Company, St. Louis s R substitute
for rubbor cenent made of non=eritical materials which was used as a Ep
for the ends of webbing in the liner suspension, to prevent ravel, (For

the contribution of other contractors toward improving design, see Chapiar V.
Zevelopments in Desiga, ) . ‘

28 ¥ . = B . : = =
A keller=machine is & machine for autemetically reproducing -: - S

8 wood pattern or metal die by sculpturing & press die, forge die or other
part out of a bloek of'metal, The cutting tool is guided by a compliceted,
alectro-mapnetic control actuated by a tracing teool which scans the suriace 7
of the pattern, each movement of the tracer across the surface of the pattern
resulting in 8 similer movement of the cutting tool along the corresponding -
plane of the metal block. :
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throughout the country with shoe factories, plants that made egg
crateg, and small and large machine sheps to secure losn of their
keller &pparatusvso that an adequate number of molds cculd be made
sveileble ag soon as possibles Kellerin% of sach mold required
epproximately 10 days. Before the 200 or more molds which repre-
sented the total number eventually turning out helmet 1iner§ were
menufactured, fcour or five months had elapsed, snd it was at least
one month after the first contract of March 28 had been let befors
even one mold was available,29 . .

The helmet liner molds, which measured 23 5/8" x 2 1/&4" x 12%,,
cost approximately $2,000 each. Each of-the contracting firms directed
the making of its own molde.so The’fact thet tge Office of The Quarter-
master General did not arrange for an A~l-a priority rating on steel
for the helmet lincr molds badly delayed mold productiocn. The Chicago
Quartermaster Depot, searching cut aveailable keller-machines, found
itself competing with the Air Ccrps, which cculd demund the service

of such machines by shwwing the top‘prioritye31 In early April 1942,

5gﬁeanwhila, of course, the St., Clair Rubber Co., was turning
out the lcw-pressure liners und the Hawley Products Co. continued to
meke the fiber liners,

3o’l‘he Westinghouse company made molds for the Seamen Paper
Company, however.

3lpreforence or priority ratinge om critical materials for war
use were established in the summer of 1940 by the Office of Production :
Management (later the War Production Board) and the Army and Navy Munitions
Board., For Army and Navy procurements, A-lea was the top priority :
rating at first, the series going dcwnward to A-1-j; ratings A-2 to A=10
wore for goods for essential civilian needs. In addition, there were
class AA priorities, which took precedence over all others, and were
reserved for emergencies of an exceptional nature, only on the specific
authority of the Priorities Committee, Army and Navy Munitions Board.
Critical materials used in Quartermaster items for some time were
classed as A-1-i, however, which made it extremely difficult for
Quartermaster ccntractors to secure thesc materials for manufacturing.
{cont®d.)
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by vhich time ﬁlle Urdzm;ice Départmen-t already nad had 331}000{}0 gtecl
sitolls for thie now helmet assembly completed by the liclord Rudiator
Company, Brige Gene Co L, Corbin, supply chief of the Office of The
Quartermaster General, wrote the Army ond Navy Munitions Board to
roquest an A=l-a priority for all compunies chosen for helmeb liner
production. Pointing out that Ordnance was ‘precuring the q’ceei
helmets under preference ratings ranglng from A -l-a to A-1-h, he gaids

The Quartermaster Corps, because of the fact that there
is no direct allocation of materials, has been forced

to precure all the necessery plastic molds and other
equipment neccscary for the conversion of existing
plastic facilities under an A-l-i priority. Ome
company, the lline Saf'ety Appliance Company, “as been
pranted an A~l-a pricority in a letter from the Army

and lavy lhmitions Board, dated March 27, (thor
cormenies, such as the Inland Divisi'on of General
liotors Corporaticn, the llawley Products Compuany,

tho Ste. Clair Rubber Company, and the Panclyte Corpo-
-ration, are still applying an f-l-i pricrity. Ccouse-
quently, thece ecmpanies, wirich need identlcal equipnont
in most cases_, have ideuticenl suprliers and are ex-
periencing difficulty in eguipping their plants to po
into vroduction on a gquantity basis within the specifled
delivery datog 32 .

There was wlsc apparently some difficulty at first ebout
decidin; vho===tho Chicapgs GQuartermaster Depot or the (f{ice of Th
Juartermaster General---vas to isgue rreference ratings for molds ond

auxiliary equipment., As late as mid-May 1042, Col. C. T, Llliobt,

in the spwwor of 1942, & new proference rating scheme was introduced which
set up preference ratings Al=l, Ad=2, LA-3 and AA-4, with an emergoncy
category of AAL Yo break bottlenecks in the .prcduction of specific items.
Theso new pgrades weve suporimposed upon the existing ratings and were
authorized for issuance cn approved listing of items, By 1944, all
components of the helmet linor except textiles could command an AA=l
priority, superseded only by AAA Emerpgency ratings., This advantage

came about through an Army-llavy Munitions Board Priorities Directive

of April 1943, which placed 40 percent of all Army purchases in Al=l

and 60 percent in AA=2X (after Ad=2)., Intorview with Lit. lenry W.
Thiele, Priorities Branch, CQID.

OZCCsrbin to Priorities Divieion, Army and Navy Munitions

Board, Auril 7, 19423 PRequest feor Hipher than Ioutine jlasing.
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Qrocureméntrcf?icér of the Cnicago Quartormaéteribcﬁot,'wrotc tge
Fricrities Dranch of the ({fice of The Quartermaster Goneral, poinbing
ovt thot the Chiecapo Depot the day before had finelly béon givon
suthority to iscue certificates of priority to manufacturers on the
steel £y rz;oldz:*.,55 This action seoms to have destroyed the first
hottlenack to production of the plastic liner, |

Finanecing of Manufacturers---The tooling up for plastic

liner manufacture represented a comperatively large outlay of money.
Canéidoring that each mold, costing from $2,000 to {2,500, would
vroduce about 190 helmo‘t;;; on a 24-hour shift, the oxpenditure for
molds alone, to produce cach 1,000 holmoté smounted to nearly {15,000,
Uther equipment also was neaded,54 and beocause of the accelerated
delivery of large orders, the effect vras to place a big load at the
beginniv.g of performance ;i'or tools, material and labor. In scmo
insts Ly boo, tho plants had bemm faced with cessation of normal
Nm ~:uiesd beceuse of the war and had no funds for capital investaont,. -
Tho smoller manufacturers intorested in making the liner, espeecially,
vore confronted with moncbary nceds which in some é&sos were beyond
possibility of loan through mormal borrowing channels.

To aid in finaneing the carly manufacture of the helmet
liners ,V the Quarternecter Corps held out twe possibilities. These viora:

purchase of the high prossure molds used in plastielsing the imprepratsd

U
3'DCc>py of lotber fram Elliott to (IIG Priorities Dranch,

Hay 19, 1942: Ireference Rating for Liners, Helmet, referring to letter
from OQMG, Moy 18, 1942: Preferonco Rating.

54
The Ste Clair Rubbor Company reported 386,500 d~wvelopmental
oxpense on the lowspressure linore. The Capac Nanufecturing Compony

spent more than 79,000 for special tools, dies, molds and other prepa-
aticn. Reports to @ Price Adjuctment Adjustment District Cffice; C};lcagu—

)
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offornd as wartimo expedients.
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cloth, and advance peyments on contrects by mocng of speeial accounts.

p¥
{

<l

For otlior typos of financing, the contractors could utilize the
Defonse Plant Corporation, Governmont-guarantead loans, direct loens

from thoir local banks with an assigmment of claimg, and othor means

36

0f the 200=0dd molde required by tho wvarious contractors
wbilizing the hipheprossure molding process, 150 or more vore poid
for by the Government, and became Governmment property in the con~
tractorts shop. Oaly the Capac Manufacturing Company and the Seanan
Paper Cormpony purchased and possessed thoir ovm molds, TIn the cages
of tho other five fimms, the procedure uﬁually £ollowed g for thoe
Quartormaster Corps to permit a higher wmit prico on the linor in tho
first contracts, in paymont of tho manufecturin: cost of the molds
whieh in twrn beceme Govornment property ag soon as the emortization
had been :‘mcomplishedﬁs? Ag indicated proviow‘;lyfg because of the
amortization allovance prices of the linors or the [irst controcts
wore hichor then they otherrise vould have been. Tho Capas company,

for example, ccmpleted its first contract at [1.53 per liner,

amortizing all costs of its molds on this conbraecty with the secicnd and

35,

Luthority for the lattor proceduro vas gilven in Sec. 201,
Titlo II of rublic Act lJo. 354, 77th Congress, epprcved Dece 18, 1941,
and Executive Order 9001, issued Dec. 27, 1041,

6M0 CQUD filos held no records of applications for finmneing
of helnet 1iner manufacture othor than by methods discussed in this
soction, however.

slzﬁhen the Inland Manufacturing compeny discontinued meking
the liner, the 39 molds which the Government had purchased wero stored
at the Columbus ASF Depct and loaned on occasion of need to {irms still
nanufacturing the item,

58300 po 17.
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su};sequent con'i;ra‘.c*::,sp the price dropped to i31935.59'

Advmice payments on contracts for the .helme{. linera were
made by the Var Department through ﬁhe Chicago Quartermaster Dopot 'toA
to firms, the St. Clair Rubber Compeny, makers of the low-pregsure
liner, @mnd the Capac Ma.nufacmriné ch:tpam;y.‘(ﬂro Under the procedure,
funds were deposited to a special accoumt in banks designated by
the contracting firms, and vrex;e drevm upon by company check, for the
payment of rew materials, labor and miscellanecus general supplies Al
Ga.reful' accounting was made %o the Dopoﬁ on every withdrawel, showing
j:ho chock number, the porsom to vhom check was made payeble, and the
puz;pose of the expenditure. The St. Cleir company wes under an

advance paymont bond, but the Capac company was not required to

According to finencial statements of the Capac campany of
Dec. 31, 1943, "This savings passed on to the Govornment vas in oxocess
of the reduotion in costs resulting fran amortization of spesial tooling
and preparation costs ovor the first contractr (Chicage QI Prica Ad-
justment District Office files.)

4=OAchmnce payments by tho Var Department vwere authorized uader

Executive Urder Nos 9001, Dece 27, 1942, and Section 201, Title II of
Public Act o, 354, 77th Congo, approved Dec, 18, 1941, Advances vierse
to be made only to contractors with sufficient ability and reliability
to complete their contracts, and the contractors had to submit full
information on their financial, conditions, Advances were limited to
30 percent of the contract price except in specla.l circumstances,

The conbracting off'icer in the procuring dopot could approve advances
not in excess of $250,000; cr 30 percent of the contract price, the QG
could approve adva.nceu not exceeding 50 porcent of the contract price
on contracts wndor 35,000,000, and approval of the Undor Secretary of
var was required on advances in excess of 50 percent of the contract
price or contrsets of more than 36,000,000, Begimming in April 1942,

_interest at the rate of 2% porcent per year was charped on the unliqulua.ted

balence of advance payments outstanding, with certain exceptions,
CQL Cir, Lettor No. 266, June 22, 1942,

#lcapital expenditures were not pormitted from the advances,



2ve one 42
The 56, Clair company's advance amounted to $24€,361, on a

centraet Tor 500,000 liners whose total price to the Govermment was
Lo 0g, 1t was appliod for specifinally to cover cesh requirements
sor materials end payrolls; The advence was repaid within a few months,
by ouithholding 26 percent of the billings on the delivered linerge=-—-
the proportion the advance bore to the amount of the contract. The

g owtlay Uor installobtion exponses of thie {'irm for tho helmet

43
LLoor vms veitten off within six mont he, “und en actual refund of

"

~veess profifts was made the Var Depart: ment by the company under re=
oeobiation proceedin s .44 The advance to the Capac conmporry emounted
£0,000, npainst a contract for 7918,000 worth of liners.. This fim
wie a Roconstruction Finanee Corporation losn amownmting to 100,000
o provid h‘" vierking capital, vhich was secured by a mortgage on property,
plant wiud equipnment, an assigmment of m‘moy %o boeoma due om the helmet

ey aonbract, nnd a puaranty bond signed by company officers. Tho RFC

nan wag. Llgquidated at the rate of 12,45 percont <f

e A

@
o]
o]
m
oy
3
(s
Q
o
2
o
jo
(3

o the helmet liner contract, and the £150,000 adwmnco from tho
ar Depurtmont throupgh tho eontracting Dopot also vas linuidated from
oimot liner proceeds, at tho rete of 17 perceat of the yrors receipts,

. N . 5
the Ligquidation being eifocted within 10 mouths.49

U e A M ettt

““Contract filoe, St. Clair w1509 qn~23809; Tapac W1V9 gn=25187.

History of ’{cﬂeg@tiation, &t., Clair Rubber Cempany, Chieaps
1 Price AdJustment District Gffice.
4300 p, 110,
4b, :
Hislory of Renegotiation, Capac lanufacturing Company, Chicags
& Price Adjustmont Distriet Offico.




" umer the Assignment of Claims Act of 1940, epproved by Congress Uct. 24

Four of the helmot liner éahufactuferé Soslpiod aleins Ggainit
payments by the Goverament in order té secure loans from their ﬁa.nks,ée 77
an@ at .loast rona of these sg;:\xred finanecing through a guaranteed Govem:-j
ment 1oan,47 Thé firms baking advarttage of the
‘;xssigment of Claims Act for financing inc':lﬁc‘ied the St. Clair Rubber

Ccmpmxy,48 the McCord Radiator and I.ianufacturing Company, theo Geoman

46Assigment of clains under public contracts was permitted

1940. Contractors nssigning claims sign over the moneys of en cntire
contract to a bank, which roceived payment from the Army Financo
Ufticor as deliveries of the contract items were nmade-

47Exo‘cutive Ordor Mo, 9112, March 25, 1942, granted the War
Department authority to make or to participate in direct loans to con=
tractors and subcontractors whosc work was necessary to the prosecution

“of the var, or to guarantee against loss to the oxtent necesnary any

finsneing instituticn which might make loans to euch contractors, The: = 48
poviers were administered by the Advance Payment and Losn Section, Fiscal - =
Division, Services of Suprly, through liaison officers dotailed for duty -
in evory clty where there was a Foderal Reserve Bank. Applications fer
the loans were made by the contractors through their local benks, which -~
in turn transmittod them to the Federal Reserve Bank in the district =
or to0 & liaison officer., After the application was made, it became
the duty of the liaison officers to obtain information from procuremen
of ficers of the tuchnical service concerned,and froam cther sources,
to determine the necessity of the contract and the sbility of the : =
contractor to perform. A Statement of Hecessity was issued in approved - - 4
casos, and arrungements wore made for dar Departient loans or puarantess '
fiot in excess of an aggregate of $100,000-==from all services-==to

be completed by the Foderal Reserve Bank acting as Fiscal fAgont of %he
United States, or by a liaison officer, without submitting the matter

to the Advance Paymont end Loan Seetion which, however, had to approve =
any loans in larger amount and all juerontees over 90 percent of the
loan, The Wiar Department follawed the policy of guaramteeing loans -
rathor then employing direct loons or participating in loansi no
cuarantee was to be in oxcess of 90 porcent save in the most

exceptional and pressing cases where no other method of financing

vas availabley in the ordinary case tho lending beank vas counted on to
assume & risk of at least 10 percent, Rogulation V of the Federal
Resorve System, offective in April 1942, further decentralized the S
loan procedure by authorizing the Federal Reserve hanks, without e
roference to Washington, to arrange lomns and guarantees vhere it was i
believod they would contribute to the obteining of maximm war pro= : '
ductione '

48

on Contraot W199-qm 24379,
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“lust-naned company apparently was the only one of the helmot 1in6r fir"ms:

a8 by some of tho sub-contractors,

filling this aim, The liner manufacturprs s Who were to supply the

Code, Prior to Decs 17, 1943, the Secretery of Uar and the Secrotery of

Paper Cempany snd the Trternational lolded Flasties Company. Tho

\‘.—hich also sought o Goverinncnt-guaranteed loan, the amoumt of which
RS glOO Qu0.4q

An miirect fm&ncml advantagfo utilized by several of the

helmet - linor manufac’curem vias tho securing of II@esmtyﬁ Cortificates,
v:hich' permitted a doduction in *:i:e compﬁte.tion of taxes, over a period
of 60 months, for the émcrtizaticn of the cost of facilitios constructod
snecifically for we.rrus'e.so T eertificaten were appliod for through
the Chicago Depot by the Ca.pac Masz‘actunng; Canprmy, International

Molded Plastios, St. Clair, Inlend,and IMine Safety Applidoes. as SoiT

Obstaclos to Barly Produdtion;-a’ﬂafly production was the

main objoc*:;ive of the Quartermaster Corps as soon as proparations seemed

roagonably well taken care of, and every offort wos bent tc-whrd ful=

item complote with head- and neckband suspension, and chinstrap :':.ns-lf;e.irléd,,' =

asg vell ags the snoep fasteners for attaching tho headband and nockband,

vere given lists of suppliors of these accogsoriesi the Chicago : A

@er Contract W199-qm 86410

®Ohis vms mado possiblo by Section 124 of the Internal Revonue

tho lavy were authorizsd to act upon applications for Certificates of
Tocessityy but under Iixecutive Urder lo, 9406, cof that date, end amended
by Executive Order llo, 9429, of llerch 2, 1944, the authority vas trang-
ferred to the \War Production Board. The "war emerpency facility" covered
by the certificate rcferred to eny racility, land, building, machinéry

or equipment installed after June 10, 1940, cer’clfled as necessary in

the interest of national defense dur :Ln(; the emerpgency poriocde




- Quartormastor Depot meanviile went about securing contrects with firmg -

for tiwe head=and 3.136}:baﬁds.51

ri‘)fi‘iccrs from the procurcment division of the Chicago Cuarter-
mnster Dopot went out on field trips to plants of the liner nmmgfuctururs,
in order to discover particular difficulties that arcse in potting
production under wey, and to determine hov soon finighed liners would
e i‘orthcqmi;{g. A telephone report by Capt. Morritt C., Iratt to the
Ofvice of The Quartcmmster Genoral on April?lsz showred thot three

of the five original contractors had a total of appreximetely 50,C00

linors on hand, but that tio of them===the Inland Henufecturing Company

and Mino Safety Appliances=-=vore not yet manufacturing, though %,hey
przmised 1,000 a weok beginning about May lst. Their main renson for
dclay was inability teo secure priority rating on somé of the materials
nceded especially in the mold manufacture. Une momth later a written
report by Captain Pratt showed that they vere “moving' alonp" but sbill
not ontirély unde: v:a.y‘g. tloreoover, ’;che firme _which had peen given
contracts in the second pgroup let were procecdiug .but glovly, also
c'laiming. they werc délgyéd by the mold makors. Ixcerpts from the
report plcturo this gituation
 Mine cafety Appliences Co., Pittsburgh, Pa., This manu-

facturor has three machine shops doing their kellering

of the molds. I found thet in two of the three machine

chops the keller machincs wore standing idles The

reason being thet Mine Safety had not chocled their steel
supplier regarding their steel forpgings 5&279“-

I3

£3

5lyor a complete description of the mecthod of holmet liner
procurement, see Chapter IV, '

szcapt. lie Co Pratt - Licutenant Drady, (MG, wash. Tels. Con,
April 21, 1942, . - '
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Capac Manufecturing Co., Capac, Mich. 'City Pattern Works
of Defroit; Wieh., are kellering the mold for the Capac
Coe 1f the mold meker is not held up by the non=delivery
of the castings, the Capac Mfg. Co, will get into pro-
duction op time. . The first completed mold is 1o be de~-
 livered to the Capac Co, on the lst of July and the con=
traet for the kellering is supposed to be completed by
-the 1st of Auguste City Pattern Works is having a little
trouble getting skilled labor to finish the molds after
kclloring..u ' »

Firecstone Rubber Company will have 20 molds in oporation
by the 1bth of July, Some trouble has been experienced
in getting the required steel to meke the moldse...They
have lowered the quantity for the first month to 75,000
liners, but. it is believed that they will turn out more
than the emount they hove set up....Every effort is
being made by the Firestone Company to get into pro=
duction shead of timey they are trying some castings made
their own way, and if successful they will be in pro=-
duction ahead of time,b3

The Seaman Peper Company in Chicago, wihich had bid on the lowe-pressure

type of’liner, found upon inrvestig&tion that they could not make liners

guccossfully by this mothods They instead contracted with the Westinpghouse

Eloctric-uanufacrturing Compeny to make thoir molds and cloth for the ‘

} }Li(;}£~pressxtrc liner which they could mold in ,their élantg time needed to

' r;et' up their presses, however, ma.éfe impossible the pramiseﬁ delivér:y'ora
the quantity ‘set for them the first month., The Inland Manufacturing
Company had stopped kellering of all molds because they werc found to

be "a little off in construction.” Although the firm wms given pormission
tc usge up to 12 of the defective molds in oz;de_r to get under way,

Caphain Pratt ;‘eported that they had nét.been put in use, and theat as
1&*\;9‘&5 Juné 5 only 3 molds were in oporation, A total cancellation

¢f production waz-s in the offing in the instance of the Hickok Monu= :

fucturing Company, which had “taken a contract for production at §1,26

. | :
3Y{cgor‘t of Capt., Ms C. Pratt, CQID, May 27, 1942,
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g unit, with the plen of subletting all operetions except installing
suspensidas and chinstraps and peinting.. The firm which had piven
the Hickok company & price on forming the linor shells hed erred in

guoting the price, and to secure shells from another msmufacturer

Just to do the ingtallation did not fipure to en sdvantapgez so reguest

sag made to the contracting officer at the Chilcapo Quartermaster
Depot to be released. This was accomplished with approval of the
Office of The Guartermaster 'Gonez_'al.s“ |

‘The St. Clair Rubber Company and the Westinghouse Electric

Company, however, presented & more cptimistié picture., First shipment

af thn new plagtic liners made by the low-pressure method at St. Clair

~und asgembled with tho steel helmet shells at the McCord comprny ad

beon made about April 27, 1942. There were 25,000 liners in the
lot. which with 28,760 hoadbands and 27,500 neckbands had been shipped

to the rhilippine Department.BP At the tims of Ceptein Prattis visit

te the plan? in late May, the steel ghells required to complete the

St Clair contract all had been cast. and as fast as new help could
be trained,. the 220 molds wére to go into operation 't;’o produce an
entimated 12,000 liners a day. OUn June 1. tho Westinghouse plant,
making the ixigh«apfeasure_ liner, 'hald 14 molds in operation, wi’ch 17

in process of completion, When their instellation would howve been

= ¢ . .
completed, by mid-duly, Woastinghouse hoped to turn out 10,000 liners

a day. "This firm," Captain Pratt reported, "is doing very fine

m’l‘he Hickok Company, in the leather goods bﬁsinesé s latoer

worked on the helmet liner by supplying chingtraps and headbands. The
240,000 liners on the lickok contract were awarded later to the
Jestinghouse company at a unit price of $1.53.

=

- \,‘E',-“ 1 5 N >
Telephone Cunversations ileutonant Brady, OQMG =~ Caphain

Travty, CQMD, April 16, .1942.




work in lending & helping hand to the liner contractors."96

&/ j . ‘  Trom tne beginning, the Office of The Quertermaster Gencral

ves extremely anxious to hawve production of the linmers e:::ped:-‘.ﬁedg and
with that objective in mind requested the Chicaro Quartermaster Dopot

in an "Tmediate Action™ letter on Muy 26 to essign competent pros=

duction representatives to tho contraocting plants. It waes asked
that these representatives rendor a daily report to the Depot on /

productich progress and a weekly report to Waghington. §7 The Depot"s

principal inspector assunod the role of production representat ive and
w7 vins kept on constant. tour of tho plants, '.mich sent tnoir daily :
' output £ipgur es in to the Depot, where they were consolidated Into e
weekly report to the Gffice of The Quartermaster General. Most of
the helﬁxet liner plunts worked their molds 24 hours a day. with three
shifte, but aesezrbliné g;f the liher was on & 48<hour week besis
meinly, thourh some cc;;ntra.ctors TR & (lomulevshif‘t on asgembly opofationsé
o ompioying the v:ﬁr‘kera o who wore larpgely women, on two sevens or eight~ & 4
hour shifts for six deys a week. 7

Helmet Liner Seotion Set up 8t Chicapo Dopote==At this point

the holmot liner procurement, with its o B dant Aibdes. of Trifing
ixoad and neckbands vmas begﬁ.nning to rosult in increasing “peper work"
at the Depot, ond in June 1942, a helmot liner section was officially
organized in the Clothing snd Equipage Branch of the Procurement
Diy‘isi.on.se Puréhase of the liners had already been consolidated with

Revort of Captain Pratt, May 27, 1942,
Trige Geno Co Lo Corbin te CQMD, May 25, 1942,

B8¢ 1 pet officer in charge of the helmet liner section was Maj.,
. e Marvin E,. ﬁ‘lesee, vho headed the C & E Brench. Leaving the Depot f{or v
% . auty in the 0QUG, Major Allesee wes followed in turn by Maj. Herold B.

2= e Florsheim and Capt. {(later Tm;jor) M. Co Pratt, vho had been an sssisting

4(\

fficer «mr‘ur beth preaecessors
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.purchase of other items of clothing and equipment, and so it continued,

Since liner purchasing was accomplished without formal advertising
for competitive bids, ,' contract writing comprised the chief duty of
the purchasing section on this item, and was & fulletime job for no
more than one person, A production end distribution section was set
up sepafately for the helmet liners » however, chiefly to maintain the
constant checks sought on liner production, and to follow through on
the distribution, which was scheduled by the Chicsgo Depot om in-
strustions from Wa.ahingtan.sg Expediting duties were performed almost
entirely by Major Pratt, who during the first months of 1iner pro-.
durticen epent a larpge part of his time iﬁ the field and in contact
with Washington on mattors related to the clearing of critiecal
materials that demanded priority retings, At no time was & Depot;
organization of large size necessary to éarry on the business of helmet
liner i)rocurement, and in this respect the item waslmuch less trouble=
some than some of the.other clothing and equipage items procured at the
Chicago Depot, such asg gloves, cots and trunk lockers. The fact that
the liner manufacture, being rather specialized in requiring special
molds, could not be taken on overnight by a new firmy and the fact
that the contracts wero mads with only a handful of prime contractors n
resulted in a more oasily controlled situation, and cbviated many of
the minor difficulties characterizing the procurement of such articles

as bedsteads and cots,

o

59See Pe 87,



