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SOKE ASPLCTS OF THE CONVERSION OF THE
. TEXTILE INDUSTIRIES FOR NAQIONA DEFENSE

R
5 March 19&8

CCOLONEL HOARFFER: belltVb we can all agree that the production
of textiles is the 1nbuotr al art’ l)ngvst knowm to man. At loast we
can rc2é in Genesls that Adam and Eve made prons cut of fig leaves.,

c

ind ever since, man has been using vege able fibers or animal fibers
or synthetic fibers to produce textiles.

Tsduﬂ w2 have as srcﬂ“ﬁr 2 man vho knows all about the production
of textiles frowm the various fibers. In addition, he knows the
tremendous demands for textiles for all elimates and all altitudes and
the wide varicty required by the Armed Forces during “orld var II. He
has wrzvt'n cxtensively on textiles and prior to the war had much
cxperisnece in the textiles field, In addltl“n, during the war he was
responsible for textiles research and for the scheduling of all textiles
production for the Quartermaster Gpnoral ‘who probably was the biggest
purchaser of textiles in nlstury. :

I take great pleasure in intrcducing'Dr. Stephen J. Kennedy to the
class. Dr, Ksnnedy, : ' '
Di. KENNELDY: Before starting on the paper which I have here, I

should like to make onc observaticn, based wpon a comnent made te me
by semeone who read it, that I should point out at the start that I am
not trying to ‘utl;ne 1“r you detailed plans for the conversion of the
textile industry. What I um, accordingly, going to talk about is
simply "Some Aqrbvt of the Ommversicn of the T‘thlp Industries for
Nationzl Defense.

Tatroduction and Point of Vlow

&ostudy of German geonomic thought during the past hundred years
+111 reveal ta°t t“; r onalytical methsad has been characterized by a
broad realigation of L“v importance »f the process of devolopment;
that is, the wiy in which the concept or situaticn has devel:ped
historicallys. Recognition of the importance of history a2s a2 dynamic
forec in the presunt is fundamental as well, to the M harx1sts. In fact,

one of the corngrstoncs of Marxist idevlogy is what is rcfcrred to

the "economic interpretatisn of history", an inversion of the analytical
method by which, according to their dlwledtic, the historical procoss
becomes a dynamice foree directing mankind toward certain unalterable
goals,
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CThe. expenditure of a rolatlvcly small sum'of money upon a critical
analysis &f war Production Board records, cnrraspmndcnca; end filesy
showing how conversion actually took place during the war, might throw
far morerlight upon the technique ¢f conversion of the tcxtile-induétry
“in some future emergency than any amount of collecticn of industry

. copacity data,

On the Naturc.of 411L*ﬂr* ﬁequlrcmants f T Tuxt”1 8

- It owould bo we11~ crnaps to start tnls dlSCdSS on of 1nuubtry CON-
version by developlng a general glceture as to what the textile indus-
tries would have to be converted to producing, both quantitatively and
by types of materials,  Here are four ivpgdrtant clements which, among
“meny others, need tobe kept in' mind; because <f their influence upen

the siznificonce of wha tcvbr figures are used for planning purpsses,

< Pirst of 211, there is th? indeterminateness of actual quantitative
roguirenmonts beeauss of the impossibility of foreseein the strategic
situation nt the sutbreak of war, sincc this can be considersd as
comingiabuont only by the acfion of somée aggréssor nation attacking us.
Under. such 2 Qitwﬂtimn' qn“oppnnvnt would choose th: time and place of

Catts w oscale of qttﬂnk ‘éte.y, and could plan effoctively his own
Sdinds ﬁquantﬂt bl Fqu“TUncﬁtS, whereas we, not knowing suvch fne ctors,
con ot plan with wmy significant degrec of accuracy just what :e.wnulu

t

eet 4 the outbreak of "such. a:sitvation, - dthout cxpanding discussicn
on -point, 1t is worth noting that the problem of conversion is like
a Gullcu spring.. Initial conversion is no conversion at all. In fact,
in the early days of war, the.War Production Board textile officials
declined to use the term "conversion' because of the easc with which the
initial shifts of production capacity could.be effected., However, as
cenversion bégan to go deepery and conversion had to be made of mills
of which production could be had at only a . great less of efficiency or

capacity, it.began to be realized that conversion here was as real as in
such 1nuubtfies as the autﬁmﬂo;lu 1ﬂdustry.' ‘
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Thﬂ‘ Tmunt uf LnlS quantltativ QUIrQnmnt is LXCdelﬂtlJ dm partqnt
to this preblem. In fact, it actual*j défines -the problem, By the
sare tokon, no sct of\ruqulrcments can be ultimately valid in any
quantitative scnse of the word.  Henee the - 1mpvrtancb f adeguate general
plang, which would be flexible'enough to permit varying the details sub-
stantially-t‘ wqet wh~tbver partlcular 51tuat1~n HQV”loDs.

A sgc\na zlanent whlch vie W“uld do Wull to cmn31der is thb basic
fact. that the military r=qu1rument for textiles, unlike that for sub-
sistince, srdnance, or mist other 1tam3, is quqntlt tively a function

-of the. cl¢mat1c area in which operations arc’ 1 >vecu~u.; L
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other conditions could have confronted
the army early in the ware In of ‘twelve to twenty-four months to
build up 20 adequate supply of ¢l an¢ ‘clothing, the Quartermaster
Corps W"s.ccnfruwtvd with a2 larg force in being, alrcady trained, and
which had to be -supplied on very short notice with a complete Combat
Unifwrm aifferent from what thav had previously becn issued. aceo rd~
1nf¢«. ery preat requirements: Tor the combed “cotton, wind resistant
water ro P:llbnt fabric for the Field Jacket and twouser wors creataed

It placed o very great burden upan the textile 1ndustr* in the Fall

and winter of 194L-L5,  This crisis in’ t\xtlle supply and the need for
forced conversion of marginal mills was deépened by LXtriJrilﬂ&Tllj
large ubngnds from the uuropcun Theatre for tentage.

in supply of textiles, which unde

The other example to 01hp on; this polnb is the change in the sleep
equipment for troops in the field from blankets to a wool sleeping

ing
bag. It was found that a wool sleeping bag with a water repellent
cotton case was more efficieént then blankets. A decision was accord-

ingly made to provide this wool sleoplng bag to the srmy as a whole,
sincc thers was not a suff1c1ent supply of waterfowl down and feathers
to provide down bags. This dLClSlvn, ‘made in 194k, which called for
Cproduction of five and a half million sets of bzhs, created an enormous
demand for the water rupellﬁnt poplin cotton fabric for the case,
amounting to some thirty miilion yards, where no such requirement had

- previously existed. The nced fur better sleeping gcar, of course, arose
from the fact that we were plannlng to operate in a temperatc climate
under vinter conditions which wo uld rpqulrc ample protecction at night,

" This influence »f the ﬂlimatic factor upon requiremints may be
further illustrated by the fact that in the. Table of Allswances 21, the
standard allowance of clothing for the tropics uses 29.5 yards of clﬁth
and 35,5 yards for the s;mltroplcs, as conpared with 6l for winter in
temperate arcas. (The figures for t he Arctic at present would be
meaningless in view of the fact that this whole asscrbly is being
redeveloped along nun—CDWUarable llncs )

The dotérmination of - cllmatlc reqalr msnts of clathing for different
arcas in the world it may be 52 i,‘cﬂnstltutus a considerable part of
the program of the Quﬂrturnus r General in envircnmental research.

It cbrtmlnlv nay be prectcd owever, that a morc thorough study of
efficient protection in vlffer nt. cllmatlc areas of the werld will
hardly decrease the 81’n1f10ancb of »this factor upon the determination

=f quantitative requirements: f jte) blllzatlun.

Another element affbvting‘ '11tmry ruqulrcrents for textiles  is
the fact that, regardless of climatic areas, military textiles are
sip nlflcantly heavier in the aggr»vate than textiles uscd in the
civilian econosmy. This' haavlur Wpl”ht constltutcs a cocntrolling factor




carding capacity, and then alsc thcy tbndcd by and: large, to run their
carding departments a full three shifts. A study of the available data
from the war of the way in vhlch this need for additional carding
capacity was met by 1nd3v1dual mllls in relationship to the switch in
their varn sizos to ;ruuh"b different wed s ghts of fabrics, would probably
be e :*'*h; mist rowardi qr’surVLys as & b sls for flﬁnﬂlnﬁ fulure
conversizn in this 1ﬂ.ustrj. "‘1 ‘ « '
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4 fourth point vhich will a ff et very substqntlal 1y the wilitary

reguircrents for textiles is the fact that the temps of textile and

sthing rescarch and development, both in Army and in the industrics
nomsclves, 1s .accelerating at prescnte The impact »f this is going to
r@sult in significant changes in the functicnal requirements for textiles,
and probably changes in quantitative requireménts as well as weights of
fobrics, Similiarly, improved textiles will come to be developed as
new clmthinp nesds become known, o whether there will be a total increase
in the yardage of textiles required or .a decrease, simply cannot be
firescen at this tluv, but is 1§ wr\bable tnat actuzl increase in y dage
will come from such iLVﬁlOpubnt :

One or two oxemples will illustratu the point. Here is the case of the
light-meizht pyiramidal tent, ﬁc”@tafore, the tents turnlsnu to the
Army have not been noted for comfort, either in the sumer or vanter.
Therc has been a great deal of crltlclsm of them in the naqt and as a
rosult of varicus dirvectives, our office Has developed. a light-weight
four to six man tent for cold climate operatioms. This tent 1s the
first satisfactory tent produced in this country for Arciic operations,
at lsast sc we are told., Our mblll ty to make it comfertable when the
ambicut temperaturc is well beldw zero ariscs from the use of a liner,
this liner, which is made of a 11 ht—mclght, fire-proof fabric, crcates
an ﬁﬂr sp“c: between the liner and the tent roof, which helps greatly
insulating the inner well ‘in mhlch the “ccupgnts live., Its use
tically duoubles the yardage of textiles required, even thouszh it
bacn possible to keep the wel*ht of thy tent 3,WH by using very

';h‘furis.

—+ U)

Similarly, in.our arctic clething developments we are, at the present
time, working on various types of combinatiens of 1nsulpt1ng materials
which will proebably rpSU¢t in“a greatly increased yardage of fabric,
while at the same. time reducing ‘the over—all welght and greatly
increasing the LfflClvncy i the asspmblv.




planning ~f conversion’ of thvss 1ndustr1”s, uur;ng the years prior to
the late war, did nnt take sufficiently inte account. Also, it should
bz noted that there is a large number of indircet military requirements
which simply camnct bz kmown in detail, t¢ any planners. Just let m

28k y2u how you go about planning the rcqulremcnts for fabrics for
buffing uses and for abrasives. These are both purchascd by plants in
womy industries as-minor supply items in the finishing of varisus types
of equirrent, . In cas¢ you are inclined- to uhderestimate the imporiance
of such 1nAchut wilitary uses, it might be noted :that this e require-
ment h“)untua to st vbrql million yards eT fionth durlng most « of the war,

Those erUIImentS not 1mmed1atelv apparent to people vho are
concerned primarily wmuh direcet procurements by the G“VoTﬂTGDt actually
overshadow dircet military requirements. In the first quarter of 1945,
for example,. when industry.was straining every effort to meebl the vreatest
military textile requirements of the war, what was the. pattern of.
militor uni other useé?: On cotton gocds, the War Production Board
deport No, 658 showed the f)llqw1ng, or carded fabrics, combed fabrics,
_ALM cut+un “ucx cuub1n£d°" g : o -

Shlpﬁents 1st Quart»r 19h5

(Ooﬁo“itted)

Total Carded, 1 fabsd AA-2K & Higher Al Other 411 Non-
Combed & “Uck Military =~ Non-Military - . Rated Export Rated
2,3?7;?15 ‘-59h5526 ‘ 611,571 397,?21>' 179,433 59L,Lé5

100% L S S 7% . 25%

T be ll“VG thess f*”urps.’shaWiﬁQ that the military was cnly taking

2% percent of the total proquctlﬂn, with ather rabod As=2X and higher
amounting to 26 percent, should. indicate rather cimelusively the fact
that keeping the ujnln;strntx‘n of textile 1ndustry comversion in
civiiian h ,ﬁnﬁs has ‘& .rvut deal to be said for it. Rexerdlﬂss of any

‘question as to how well the job was done,.and by and large it was done
cxtracrdinarily well, the fact is clear -that théere que nmtl,nal interests
of very “rbht‘Luiﬁrtﬂﬁ e whlch at least: ”qualed direct ﬂllltlf}'?bQUlrc—
T ) 3 ‘actual

will VJJllV b\ in the ha nds of the mllltarv. or that 01v111an and other
essential requira ubntb can bé walved - a31 & 1n an all-nut attbnpt to .
get the military v 1 tie

It should Be noted - CﬁurSE tha 5‘Whi g it is true thqt in the
early part of the war,'crnvfrsiqn of'the textile industries tosk place. very
as mi

$% 2K,
largely on a voluntary Aitary’ requirements increased
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In this casey our overseas route 5 ol Inula was effectively cut.
That such would be the case in some:future war may be a matter of
emjeeture, The fact is that the cntlﬂe wiorld “is - dependent uopon its
supply of cheap, coarse bagging mater1a15~fran‘tho L.,rwucta.,n sf jute
in the arca around OGalcuttba, India, (If the strategic developnénis
attencdant upon the outbrzak of .a waricut us cff from this supply again
~this requirement for bagging wvuld a&aln have: to be met out of sur wn
industry's producticon.

In contrast 5 the situation on jute and burlap, cur supply of weo
from the Scuthern Hemisphere countries; while threatened in the sarly
part of the war, actually never was cub., Had the Japancss pressed
farther sbuth and cut us off from communication with Australia and New
Zealand, we should have haM a critical su Pply situation with respect to
wool, - It may be regarded as a mabtter of chance that such a situation
did n~t develop Cert iniy, in some future emergency, that supply line
could be disrug t ¢, with very important consequences tc the military
services. blnCL at the prssent time the sheep population in this
country is diminishing, we woulds nb:;be ‘able-to produce ennugh raw wool
to meet wilitary needs. In wartlﬂc, this would presnnt a serisus
problem. Of course, it is possible that Jpvel pment of synthetics
nay progress to.a point which will meke us no longer dependent upon
natural woocl, whether domestic or 1npdrt'd Tt is not believed that
we have reached such a point foday, hJWGVbr, from the standpoint of the
functicnal efficiency of such p “ducts, althaugh it is quite possible
that within the next fvm'yuars,,very‘substant;al progress in this
directicn may be made. bt ‘ '

I nave mentioned only twe Specific cases where strategic aspects
of supply may affect the conversion of the textile industriecs. There
are a good many cthers that could be mentioned and which arc also of
great impertance to certain segments of military requirements and the
econcmy as a whole., One certainly.is that of cordage fibers, vhere

again we are wholly dependent upon imports, Some PLoZress hﬁs been

nadz in starting production of abaca in Central America, and, »f course,
as ¥ou know, we did preduce a considerable amount of hemp in this
‘country ?r us¢ in the n» 3hUCtluﬂ f rope.

4 detailsd study of the Vari 1m‘nrted textile materials which
wer:: in short supply during the war and which imposed special burdens
upsn industry frem the s+an”pJ1nt of eonversion, would curtllﬂ‘v need
to be wndertaken in any bread n¢3nn1ng for industry conversisn. ith
it, of course, onc should go not only to primary materisls, but
should include such secondary supplies as chemicals used in yrocessing,




Tull*W@u,:then-ia iéle ¢urln5 +hc . Thxt pOllCV undoubtcdlv was
well advised, but its impact upon: th  Sthl”‘:f certain types of tlxtlles
proved ta be-critical, This. appli tn military textiles as well as
certain sther types, ”hl”h were needea ar 01V1lxans. aAlong with this .
wers other aspec t of thb recapturc of ; roflts of industry which had a
t deal to do tl tne 3tt1tu¢e'qf 1n ustry tﬁwaru cortversion, N

Anc tnbr auogect which. uaht to be cartfully Stu”led by,a crltlcul
historical -analysis was .the. relat;vp advantage of sellln to thv ATV
as compared with selling to the Nayy or an; uthep.r:. d. orderss It
mizht bo assumed that it made no difference to whem you sold, whetner
the Army, Navy, or Merine Cers, oy b gome’ other rated purchaser.
%é3~thls,;ctuflly the casz on 2ll items? . .

I shculd like now to mention: three types of studies which should be
particularly fruitful for the determination f. possible futurs policy
va conwrsion »f these -<industries, The plrst of these is the study of
ertain key products of the, textlle ¢n1ustr1es that were in a critical
apvl* 81tvat1“n urln most of the war. Ammg. the Items which come

wder these Hum:m,,s are the fu11\w1n :

Carded yéfn  »:.A';;_.'G&e:ihpﬂyarn_{:.”“ 1—czttwn blﬂnu)
Cémﬁcd'yirﬁ  ‘v‘ v':f_ .Hégﬁy:éomSGd Abrin
'Cét§€£ du6k.V ;” :‘::A. bé@l.ﬁé“s

Cotten wabbinq' : ‘Tire cord

That is a fair j small llst but I bcllcvc 1t holqs the key ti well
cver ‘half of “the total sh~rttbu 31tuat1uns which were Lnoountcrﬁd in
the cotion and Tdvl branches of the te xtile industries during the war,
when we . de 81“wlv that tqbro was a shﬂ“tﬁb if carded ygrn, for.
fx“HVWﬂ, we have not adde anvthing to..our knnﬂlewgc. bhat we need
to know vhercin that shortage lay, for what products the st ortage.
WA crltlcal ‘how the nermal flow -of yarn.was leturbpd what incrensss
there ubr»A*n the allocation o 1,urc:haseu yarn to SyuC;flC croducts -or
narksts, and finally,-how the’ c:h:amml:l.n‘> of yarn to deal v1tb this
81tuﬂt1\n was- accumplished, The same way'bb sal in ﬂanmrQW for the
’thw“ roc uctu,gawn the 1¢st.- :.,ﬁ,
THL secnn* tVlG df stu y refcrr»u o ab“VO 1s thc study ¢ 1 SwOCific
nachincry shortazes,  Here referunce 18..ade to St3n1¢r cquipnment,
rather-than specis alized, cqulpncnt where an qctual shortage of equip- .
ent existed against the wartime demand, “The two crincipal instances
are cotton carding equipment and wool combing machinery. To sppraise

ek 3 Tl




ceordingly,. the qucsn1\n may be ralse< ‘and it was raised repeatedly
duriﬂg the wary whether +t would not’ be H“Slra“le 4o build an industry
able to produce. the Army's raqulrements of z wind resistant fzbric like
Byrd cloth. The policy of our office was instead to dirvect our interest
toward. the development of other fabrics of approx1m1toly comparable g
weight which could be made on existing equipment. One fabric developed ‘

was the wind resistant poplin which ran sctually.around six
owces in-weight. '“PVan thaty we underteck extensive research into the
development of the principles of how to construct tightly woven fabrics
which would be satisfactorily water resistant, ' This werk is still in
progress.  ¥e have made fabrics which, from a water resistant standpoint,
are many tl?xs more resistant thon Byrd cloth, They present other problbms,
. which are still in the process of being worked out. Accordingly,
?cases of this sort, it way be that the real solution of obtain-
ing a satisfactory product frJn the standpoint of functional performance
i s one 3f‘rouu+lolﬂg an ins ustrv than it 15 to redevelop the product,.
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The ssemad 111ustrut1dn I shuulq 1lku to give is that of nylon.
This fiber, dosplite certain limitations on its utility, has a great
many applications in military clotnln and equipment. Its high strength-
welght ratic prescnts one of the most - effective means for reducing
woeight of the soldier's tbxtzt\ 1tems., Theé importance of this is con-
stantly stressed o us by the using. Arms and Services. The present
capacity <f the DuPont C\myany for producing nylon amounts to only
about thirty million gounds pér yéar, which would certalnly be vastly
less than would be nueccu by the nllltary dervices - in the cvent of
anctner war, bocause the margin resulting from the greater efficiency
y man frecd from the encuﬁbrance of hgavy equip nt may be SUfLIClqnt

1able him to win over an nn,une t less efficiently clad or equipped.
to use a light-weight, strong fiber like nylen or fiber
rently approaching pilot production, may result in a
using services for these fibers which will make it
pr,iuotlvc cagacity be enormously,CXpanded.

I can speak very feeling 1y on thls subgect becayse &ll during the
war we werc conscious of the value of nylon in improving the efficiency
of Quarternaster itcms. Only after: thc Alr Corps had built up a b
reserve “I parachutes, .in. 194h, ‘eould we get any apprecilable quant
of this fiber for Quartermaster pr rlties.‘ BEven vhen, the allocati.
wore m an ~ff-again-on-aizin basks~-~one ‘month we had an allocation, th@
next month we didn't, Havcvow5 evén'mm this basis we found = grbat
many places wherce 1t helped redude wc1ght‘and improve efficiency
importmtly.




The hosiery industry also praVi&es anothér illustration of this
same problem in the matter of the attachments for making the cushion
sole socks, During the war, the nrmy adopted a cushion sole s“ck as
cur standard item., There has been wide approval of this item and it

s very doubtful if the Army will ever want to go back to the short-
lived, light-weight wool sccks which were the standard item before the
war. However, the special attachments required to make the cusion sole

sock are not needed in peacetime in anywhere near the quantity required
by the . irmy in wartime, and the result is that mills which equipped
themselves to make this sbek during the war are currently disposing of
or already have disposed’ of ‘their 3ttachments. The result is going to
be thit if we suddenly had to have a- productlon of ten million pairs
of socks a month for moblllzatlcn, the industry . could not possibly
produce them. It might take a year again to get new attachments built
and get the industry able to produce. The sad _part about it is that
accar.lng‘to any normal concept of onarp':mb >ff costs, the Government
had already ¢ 7 those attachments in the contract price of the
that weTe nu;cnubbb, but 1nsteaa ‘nf ﬁwnlnv them unrlfrnt,,_tnv

Ho

id h:.v‘e been "u one "‘n«;l ‘v‘.’h;ﬁ, shouid bm..u. be done 1is to hold an -

te reserve of such attachments to enable the Army to meet its
ircments in case of umLLVLﬂCY.
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next winter, uses very little in the way of natural fibers. It is all .
synthetic cxcept forthe ocuter layer, which is still cotton., If we could
develop a satisfactory nylon water-resistant fabric, that layer would
also be nylon, because we would be able then to cut the weight of that
fabric absut in half, | .

COLONEL HOwFFuns Dr. Kennedy, on behalf of the Colle
you Very much,

, I thank

(30 Waorch 1948--L50)8.




