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CHAPTER V., DEVELOPMENTS IN DESICH

Liner Not of Statie Dosign-~~Tﬁe liner for Helmet, steel
M-1, is one of those lupp1y4items which did not remain stabic in
decipn after the first experimental stages of the fiber item had
passed. Altkough it might logically have'b;en decldsed that ibe
hat, when it wﬁs made in plastic form, should be tried out or the

field for awhile before further changes were nade the istory of

* the item in the Military Planning Division of the Office of The

Quartermaster Goneral is a different etofy; From the sourn; material,
it would seem 8s if the design of the helmet linor sines the ve~
pinning of the War has been changod as frequently ss & new lmprovement
looked likely to add to Aoldier comfort.

The biggest change in the liner was the change from fiber
to pie.stic' construction for the shell, Utilization of phemolic resine
impregnated duck in place of the pressed papeir made ého licer ine
comparably stronger as & head proteotion agsinst shot and shellp.
and pave it & longer 1ife for ordinary weer. It was, morecver,
cleanef and better aprearing.

The first plastie liners, howover~-=those mnd; under
contracts signed before April 1942-=-ghowed many meatisfastory
points of which the Military Planning Division wes well ewmrs, and
had been trying to improve for at losst six months. Among the
faults were the followingi The chin strap, iustalled for permsnence,

tended to "bake" in the deléusing operation, eo that it was completaly
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cuined snd ragenblad ehorred tacon-: The buekie i the chin strap : e
wis G0 nrd. be adjust, and wes algo nscoure- The RV wel;abing
used Ta the suspension tended to streteh, which destroyed the

it of the hat. Ths waghers used to secure the suspensiom to the

het wora of euch rhape and so placed as to hurt the wearerts heaad-

" The paint ceating was unsatisfactory, chipping snd marring, so that

it permitted bripht spots to appear wiaich would refleset dsngerously
on the bettlefield to dbservers from the air, The wost outstanding
fault, portieps, was the reguirement of & headband of 13 wizes which
wes held to the susponsioﬁ by six sets of snspa bo aelle liner fit
to any size of head, ond ther vari-gized neckband which esided In this
fanction., HNot c;nly wag it a decided disadvantapge to have Lo stock

the large mumber of sizes of headba.nd,l but te the individual wearer
the mnap fastevsrs brought & painful pressure om the het.doz

Attempts to remedy the faults of the liner wers ﬁmde ;chrough

many and long conferences between industry and the Research and

vy

“In March 1944, long after the sdjustable headband had been
in procurement. & stock of 5,000 headbands, size ‘75?/8, remained o
hand at the Chicape Depot. The teriff on this size was 2 to 1,000
vihich would wake the supply of 5,000 guffielsnt for an army of 10,000,000
mem e
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improved liner suspensions and c¢hin straps were contemplated
vhen the first service tests of the fiber liner were arranged in 1841,
according vo & memorandirn from Brig General Corbin to the Agsistant
Chier of Steff G-4, Dec., 20, 1941, which said in part: "Present
ndicationg sre that improved performence and deorease in weight of -

the suspsnsion can be obtained. "




Dovalopment Branch of the Military plmining Division® in Washington
ané representatives of the Cﬁiqago Quartermaster Dopot enpaged in the
procurement ﬁmc;tion. Such‘meetings took place for nearly two years,
begiuning in the fall of 1941 when tixe liner shell iteelf was in

the experimental stages. Out of them,with the benefit of research

am the various troublesams items by industry ernd Quartermaster Corps
alii;ep came a series of improvements which are reflected in the
various revisions of specifications. The. nsmes of mumerous individusls

from the companies supplying liner parts would amter into e detailed

L EgRe

account of the ideas that led up to these improvements. provided vorbatim

recsrdings of the conversations in Hashinétou l}a'd been kept., It
muist suffice, however, to mention a few of the cémpanies only to
indicate how inventivgness with regard to their special product played
e part, ‘

The Adjusteble Headba'ncl;-c-drha adjustable headband which

obviated the neod for stocking 13 sizes to fit the suspension was a
caso in point, At the suggestiom of Garnett C. Skinner, manager of
the Schc;ll Manufecturing Company, maker of orthopedic supplios, which
wag one of the companies called into early conferences on the helmot

liner in October 1941, the Research and Development Branch of the

- Office of The Quartermaster General agked all interested manu=~

facturers to submit samples of an adjustable headband to roplece the

TThc Research and Development Brench took over work performed
by the Standardizatioa Branch in the ocarlier days of helmet liner de-

velopment.




ono fasténed by six double snap fas‘benars‘. The experiments that
followod brought forth many ingenious results. Soms involved zippers
and zippef lonks, others intricate leather strappings but as it happened,
| the :woadband devised by the Scholl company, which was made adjustable
merely by e bar buclcle‘," proved the most mccessful. An important
part of the Scholl headband was the hardware that clipped it to the
susponsion, and this also was developed by the company from an idea
Mr, Skinner conceived while loocking at a safety-mateh pack with its
simple elosing, At the same time,; the manager of the Scholl compeny
put his mind to work on th.e chin strap fastening. which was & nudbersome
affair similar to one used in the German helmet. Az e substitute,
a buckls vhose desi@ had been sugrested by the bucklg on the aafety
strap of airplanes was made up om miniature scale and submitted to
the Standardization Branch of the Offisce of The Quartermsster General
Both desligns were approved, tentatively, so the Scholl gompany went
into production immediately, and Maj., Lyle Clough of the Offisce of
The Quartermaster General received the first carton of the liners
with the new attachments on January 29, 1942.°

Other manufacturers whose names appear om the list of those

aiding in improving the liner are the Westinghouse Electrie Compeny,

%*Instead of the headband being made in one eircular piece, it
was feshioned like & belt, with one end passing through a bar buekle
fagtened at the other end, and pushed back through. to smsble adjust-
ment to various sized heads. '

s‘l‘he Scholl Mfg. Co,, which received the Avmy-Nevy "E" award
for itas war production efforts on various Army items in addition %o
liner parta; was ment & letter of apprecistion by the Quartermaster
General, Maj. Gen, E. B. Gregory, for "intelligent and constructive
assistance” in bringing the liner suspension to its 1mprond state
and making it a "more comfortable article of equipment,"” as well as
saving "time, labor, shipping spece, storage facilities, and paper work."
Grogory to the Scholl company, Dec, 31, 1942,




which devsloped the A-shaped washer that replaced the perpendicular=
sided nctal washerd 'fastening in the eurly style suspensiony the United
Carr Fostener Company, which developed the pgarter stud and hook that -

" gnabled well-secured yot removable ohin strapsy and the North & Judd
Menufacturing Company, whioch had a hand in workdng out other hardware
partse67 The textursd paint coating, and the method of epplying it,
vhich came into use after six months of plastie liner production, wes

perfected by the Forbes Varnish Company of Cleveland, 01&5.0,,8 while

elnterviEW’With Mr. Skimmoer-

7

‘Among, other mamufacturers vho contributed ideas for improving
the liner which did not zain finel ecceptance was <the Paul K, Weil Cos,
St Louls glove monufacturer, whowith Inapsctor Linn worked up & -
headband and suspsnsion thot would have repleved the metel hardwure
with: leather.

Bx’)rig;ins.lly it was thougnt that an ordinary lustreless olive
drab enamel would provide a satisfactory coating for the helmet liners,
and the Forbes company, with other paint firms, supplied quantitiee
of this meterial to lincr manufecoturcrs through the summer of 1942,
Following a confervrice called by the OQIG in Yashington because of
reports thet the enemel finish was not completely ratisfactory, the
Forbes occmpeny began to oxplore the possibilities or various substances
vhich would produce o textured effesct. desired because it wes leas
light rofloctive and adhersd betters wednut shell flour, oyster shell
flour and other substances were used in these experiments, with Mlcarta
dust or hurez, both resin dusts, proving the bost for the purpose.

The Inlend Manufucturing Compeny was firct to try the now Forbes
textured olive drab peint in Getober 1942; lator Westinhouse, Firestone,
Seaman Paper end the other contructors came t) use the Forbes paint,
vhich after experimentation was found to be svncorior to meaterial
supplied by compatitors, Tho fomulation suiting the warying conw=
ditions of production in all contractors! plants was stendardized

by the - Forbes company by March 1943, and meintaining careful control

of the paint in produstion remsined the chief problem, The problom

of evolving a textured {inish for vhe plastic helmet vwas principally
complicated by the facht that the paint was an application to & molded
plastie and the production speed wes so hipgh that little time was
allowed for veking th: finish. %he vehicle desided upon consisted of
thres different alkyd resins-—-e linseed oil glycoryl phthelic anhydride,
2. linseed oil=-dehydrated castor oil alikyd, end & straipght dehy=

. diated castor o1l alkyd resin, Solvents used were principally

- solvent naphthe, selvesso xylol and D.C. naphtha, All three alkyds

vere blended witk a resin modificotion which i1s a malele resin castor
{eonttd,)
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the Westinghouse Eleotric & Manufeotwuring Oﬁnpamr worksd out the
ocamouflege covering for the 15119:'; uged for jungle troops 09 From the
Chicago Depot itself came the resommendation thet the chin strap be
made removeble, that the shoestring in the suspension bcz tightened -

to glve added protection in missile impact, and thet tubular rivets .
be used to hold the uuspcnsiion in plece becsuse they would reducs

the amount of echo,+O which had caused disturbenge under fisld
aond:‘\.titmmll The Chicago Depot also suggestsd aun adjustable neckbend,
mecde go b/y a ber bual&le; which would be Installed as e permenent part

of the liner end would eliminete the thres sizes of neckbend in usec

oIl Varnlsng some melemine Bnd Ures IoOrmALJdehyd6 resin als0 Wers used:
Thus; while the finish wes primarily an alkyd, it was modified to the
point of being e definlte departure from the regulation olive dreb
ovemels; TLetter from the Forbes-Varnisgh Compary, Mer. 23, 1944 -

9The cemouflage soating wes applied by airbrush through
templabes, & kind of stencilling procsss. Approximately 10,000 liners
could be camoufleged & day- A tobal of 854,225 camouflaged liners wrs
procured in 1942 and 1943 at wait prices ranging from $1.37 to §1.77.
The liners to be camouflaged were selected by the Westinghouse company
and represented portions of contracts for plain liners; therefore
were not en edditional number, In Merech 1944, CQMD was informec to
dlscontinue procurement of the camouflaged liners and to have gome
300,000 of them already camouflaged, repainted olive drab (wnit cost,
approximately $0.12), At.the same time the procurement of csmouflaged
steel helmets was discontinued, The reason given at the Depot was
that use of nets to cover the liner or the steel helmet was found to be
more effective camouflage protection, Interview with Major Pratt.

"~ 10Report by Major Prett to Mejor Florsheim, OGQMG, no dete.

HThe tondency of the helmet liner %o echo, or ring. under

gunfire, was studlied in the Bell acoustisal engineering lsboratories
without effeotive solution being reeched. Troops in the field metd
the difficulty by stuffing tollet paper betwsen the headbend and the
Bop of the liner. Memorandum, Dill, Specisl Foroes Sectlion, to

Test and Review Sestion, OQMG, Special Foroes Reading File, June 25, 1943.
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Ag of Mérch 1944, this suggestion was £till wnder consideration by the
Militery Plenning Division in Weshington, 2
| Minor changes, such as the olicking out of the leather around
the clips fastening headband to suspension; in order to make a smoother
surface where the harness touched the head, were oompare.tivaly frequent,
and when they ocourred resulted in some slipght change in specifications.

Changes which occurred a whole year af‘taf the major revisions included

the discontinuance of sise=treated webbing in the suspension, headband

and neckband beca;use it was found to cause discomfort Yo some wearers
and required testing for ’coxicit:y;ls addition of & roller m tho

chin strap buckle so it would admit any thickness of strap; and the
p.la.oing of & little burr on the end of the holding clip, to make it
fasgten more securoly.u‘ The purpose of all changes was to produce

the helmet as more than e protective head coveringg to make it a really

comfortable Mhat,"1E

Lo rnterview with Major Pratt.

1B Letter to liner, headband and neckband manufactuwrers and
inspectors from CQMD, April 8, 1943.

: 1l;Telephc»c\e Conversation, Major Pratt, CQUD-Mr, Halleck, OQMG,
Mar, 18, 1943,

15Attempts to ventilate or otherwise cool the helmet liner, to

make it more acceptable for use in the tropies, were made following field
tests by the Desert Warfarse Board in April 1942, A thin sheet of aluminum
foil, placed inside the top of the liner, served to deflect some heat,
but use of the foll was discowraged by the Surgeon Genersl®s Office

on tho ground that bits of aluminum would complicate head wounds suffered
through the liner, Holes punched in the liner shell offered an obvious
moans of ventilation, but took away waterproof qualities, and wsre of no
use when the steel helmet was worn over the liner. When cork becams
available in quentities, following Allied oocupation of North Africe, it
was considered as & possible means of insulation for the liner. However,
improvement in the suspension of the liner at the time provided somewhat
better ventilation, and to date of this writing, no changes in design
pursuant to ventilation have been made. Thomas M. Pitkin, Quartermaster
Equipment for Spescial Forces (QMC Historical Series No. 5 OQIG, Yebr Tuary
T94Z) pp. 173-17&, citing Desert Warfare Board report, “l[l Helmet Liners,"” 6,

{I'fmisiizb 1942 3 Colonel Hester and Major Robinson, "Report of Inspection®;
uls
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The Parachutist Liner—=<The parachutist liner for airborne

troops was an adapﬁation conceived in the days cf the fiber linerp

it was worked out by the Research & Development Branch of Military
Planning in the O0ffice of The Qu.m'taz-masi;a:;c General, the chic;a.go
Quartermaster Depot and various industrial firms, Differing from
the ordinary helmet assembly, the stesl helmet aud liner adopted

for paratroops carries - chin strap on the steel healmet which clips
into an attachment on the liner, to prevent the wearer?s losing the
etesl hat if he turns upside downp an the liner there is an ade
ditional strap with a chin oup besidés the regular leathar chin
strap, .The first liner used for the parachutist assembly was

the Hawley Ziber product, which was modified for the purpose by thaA
McCord Radiator Company, When the plastic liner was introduced the
Inland Diﬂsim of the Gemeral Motors Compeny turned out the first
models, approvimately ?5;000 liners, Late;'p the Westinghouse company
weg ascigned their manufagture, and at this writing wag the sole
contractor for this item. Specifications for the parechubist)Wert
issued in July 194216 and in general followed closely those written
for the ordinary liner, except for the directions for forming the
molded chin strap with the chamois lining,'? Weight of the parachutist

£,

T8 opy in Appendix I1I.

17'1‘119 chamois chin cup was chanped to & cup and strap fashioned
of webbing in a procurement of spring, 1944, when 40,000 of these strapc
were purchased from e sample supplied by the Military Planning Division
of the OQMG, no specifications having been issued at the time, The

web chin strap cost $0,16 & wnit, in contrast to §0.28, cost of the

strap with the chamois chin cup. Interview with Major Pratt.




linor wag permitted to o up to 12 ounces with suspension; rivets,
chin mtrep, neck suspension instelled, whereas the maximun woight

of the o.rdinary holmet liner could no%t exceed 10 ounf:es. ‘The para=
chutigt liner was corsidered & "modification” of the ordinary

lin‘er, and, as in the case of the camouflaged hats, when procurement
directiyes were issued by the Office of The Quartermaster General, 'hhe'
mmber of paraéhutist liners neoeded was diverted from orders already
in. process of being filled. |

Major Specification hanges--=in analysis of the speciifications

over the two=year perind from February 1042, when the first specification »
vag ritten by the Chicapo Quartemaster Dei::otc. to February 1944, chows
that the specifications on the liner, complete, werc changed four Times,
while there wore many morc small additicne, rolaxations or other changes.l'{:‘ :
Separate specificetions wore written for the headband and nockband with

{
X s

the revision of the first Quertermaster Specification, No. 42,
Bs done because the headbands and neckbands were to be procured
geparntely and from sources different than those supplying the liner

chells. 20

e entire list of spocifications, including the first omse
issusd by the Urdnance Department, vas as followss Ordnance Tepartment
55 644: Lining, Helmot, Assembly for lelmet, Steel -1, Uct. 30, 19413
OQMG Wo. 42¢ Liner, Helmet, M=), Feb. 13, 19423 CQD 6631 Liner, Ilolmet,
-1, June 20, 19423 CQD 66A3; Liner, Helmet, li-l, July 17, 19423 CQD No.
66B1 Liner, Helmet, M-1, Aug. 2, 1943, GSpecifications in forece at this
writing, Nerch 1944, aprear in Appendix III. Drawrings referred to in
the specificaticns may be found in the pocket of baclk cover,

19p6gignation and dates aro as follows: CQD oo 631 IHoad=Bend,
Aszerbly for Liner, Helmet, li=l, June 11, 1942; iAendment=l to CQD loe €3¢
June 11, 19423 CQD 63As IHead-Bond Assembly, July 17, 1942; CQD Ho. 6331
load-Band issevbly, Ccte. 6, 19433 CQD 63Cs Band, Liner, lelmet, Ii-1,
fead, iew Tyne, Febe 10, 1944,

o
2014, Col. C. We Elliott, CQD, to CQG, July 4, 19423 Speci-
ficntions, Rovision of Liner, Helmet, ti-l,
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The first Quartermaster Corps specification om the helmet
liner was much more loosely writtem than those which appeared later,
which is wmderstendable, since when fhe firat description wes being
written not all of the desirable caaracteristics in a finished
liner were recognized, Where the earliest specifications numbered 9
pages of single-space type, the version of October 1943 ran to 16,
Even between the t ime of proparing the specifiecations of Febnxé.ry 1942
ond those of June 1942, much more detailed requirements had been
added with respsct to the metal components, and the maximm weight of
the finished liner, complete, had been reduced from 113 to 10 ouncez.
By this time, also, detailed requiremenﬁs on the suspension assembly
and nockband suspension had been determined and were included ‘n tis
spocification, Substitizticps permissible in case of shortages an
the calfsldn®l and snap féstcnerszglso were montioned, S_psc:ifisa*bioms
on the liner dated July 17, 1942, which fcllowed those of June 20,
indicate the diffieulties that haed arisen with the paint coating,vhich

tended to flinke off as soon as the liner went into use.zz5 Before long,

EH—Sn(l). Wheng in the opiniom of the contracting officer, ther 5
is inguflficient supply of oalfskin available, whole kirs up to 21 feat:
over=all may be substituted, In the event, there ic neither a sufficient
supply of calfskin nor kips available, 'Lhen extrene sides, not to execssd
21 3/4 foet, may be subltitutedp providing the requirements herein for
calfskin are complied with." CQD No. 653 June 20, 1942.

zzThough steel fastensrs were specified, replacing the hrasc of

the original specification, fasteners made of brasc on hand were permiited -
as & pubstitute, Par, H-8b in CQD Vo, 653 June 20, 1942,

25%9me exterior surface of 1f.or body, prior to coating, shall
be lightly scuffed, or sanded, to prepare the surface for proper ade
iesion of coating," Par, E«6 in CQD No., 65, July 17, 1943,
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there was even an amendment to the requirement that ithe coating on
the outer surfase” should be "smooth, dull, nom~light= refiecting, -
an sultably resistant to ebrasion and soui'f‘ingg"aé’ to the effect
the finish should be "textured,™ and th'at "it shall not be foséiblg
to furrow off the coeting fram the top sectiim of the liner with
the thumb-nail, and shall not be possible to readily nick through
tho conting to the liner body, by means of a quarter M28  Thore were
elao several exgoti.ng teste added to dstermine the amourt of _gl.oss
in the finish,28 CQD Wo, 65B, issued August 2, 1943, embrased sll
the changes which had been incorporated by revision into the previcus
specification, and brought together thres lungestanding substitution
?Aaesibilitit?:ﬁo—-’for calfsldn, webbing and finiai:; o elips,

Mein changes occurring in the headband and neckband speci- .
fipationa related to the a.doption of the ad;;ustﬁble feature in ths
formsr and the change of sizes in the latier, When the snap=fesiened
headbend was redesigned to eliminats teriff sizes through utilizsetion
of tho band with the bar-buckle, the system of ¢lip-fastening the
. headband to the suapension introduced the new herdware and other
slements desoribed in the preﬁcus dmpter@ﬁ The change in the

neckband spocifications was scarcely more than s changes n nomenclaturs,

par, Ee6 in CQD No. 68, July 17, 1042.
‘2BRevision %o Tentative Specification CQD No. GhA, no date,
Bhough probs.bly July 1942,
26rp14,

2730e drawings in envelope inside back cover, and illustration
followings
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sizes being labﬁed small, medium and large, instead of 2, & and 5.
During the year previous to this writing various mimor revisions in
the gpocifications for “hess two components took plase whernéver
expediency demandsd because of the shoriage cof certaia kinds of
materials. MYost recent of these was the chengs from steel to halfe
heard brass, in 2ll of the metal components oxuvept the e¢lipe for the
hoadband, %8 |

Procodure When Changes in Specifications:Occurrede——-

As misht be oxpected, when ohanges in specifications were made, it
wag not always ﬁmnédiately possible to alter produdtiom. To avold
wasteze of materials bought and sometimes already cut or feshimmed
for helmet liner parts wnder previous apacifigations, the Chicage
Quartsrmaster Dopob with congent of Washinghbon permitted eomplestiom
of the ocontrast ascording to previcus desipns where neceszary.

Thuz, wvhen the speeificatioms modifying the suspension =ud inbtroducing

the adjusteble heacdbend were lasued in the late spring of 1842, the

Chicapd Depot reported that omly sbout 672,000 of a total quenbity
of 4,584,000 Lliners purchased om prosurement direstives them ascigned

would be fwrnished with the new type of suspension, Purcheses or

sommitments hed been made by contrastors f'or supplies on the entirs

remainder. It was obviously te the adventege of the Quartermas’er

Corps to ald the change-over in design as much as possible, sinecs not

%This information went forward to sontrestors in e CQMD
lebter of Mar, 7, 1944, preparing them for the chanpgs in specificstioms
which they were expsoted to chasrve wmder thelr present contracts as
soon 88 they could change over, and by June 1944 at the latest.




totaling $8,600, for the same reason.

%o do so would be to impeds production and give contractors an excuse
for delinquencyazg |
Imp-ovements in the linor design also vers not in every case
poseible without somse increass in total costs. Whem the suspension and
chin strap were changed to now types in June 1942, several contractors
sought inoreassd payment for liners they were tc make with the new
components under uncompleted eontracts., The Inland Manufasturipg
Pivigion of Gemeral Motors reported that the -n?w typo suspension and
chin strap would Increase the wnit price hy $0,078, a total increase
of §38,000 in its contract, Intermational Molded Plastissz, on &
quantity of 160,000 liners, asked an incressed wmit priee of 20.06;
80
That changes in design and spsecifications oould be made %o
improve comf'ort or to ciroumvent material‘shcrtages during production
&t all, however, may be takﬂn.ag & healthy indiecstion, Delivery rscords
on the limer show that it was possible to carry through the changes
vithout disrupbing production to any great extent, and without aluming

additional costs,

? Elliobk to Allesees, 1lst Ind., Junc 20, 1942,

%918 P.De File Noe C=C=22 (42).




