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Seien.t 1£1c research. with particular emphasb on chemical develop­

ments, ha.a had a profound influence., upon our dailT pattern of l1vinig. 

'rbere 1 evidence at fNff7 hand to show how greatly scientific research 

has eon.tribu.ted to tlie 1.ti)rovement of 11-ving eondition for • Ua.ter-

1a1, have been .created tha.t contribute to our comfort and health and 

that aid in the conaerva.tion of our natural resources. Slnthet1e 

fibers which tend to make A.mer1cnna i ndepend.ont of foreign sources 

of supply for c-erto.in. ma:terieJ.a sUch as silk and. ool ha.v~ been :pro­

duced.. 

Year a.!ter year a new :prod.uc.t or process has b en developed by 

inventors until synthetic tibera ha.v become in themselves a basic 

industry rich in potentialities. tu.my of the .synth,:,tie f'ibers are 

r-ela.tively yo~ and mo.tQ' of them a.re :predict d to have long and. use­

ful lives. There i · ovidance that ooro it:ip0rta.nt developments are to 

eom encl that mch improvement 1n the present prodn.cts is to to.k& 

place. 

In this particular study e al"O concerned. onlT with those synthetic 

fibers which a.re sp1ruible and. w ava.ble and have present or potential 

use 1n the textile 1'1eld. The pu. lie1ty that accompanied the dmrelo. 

men.ta in the qntheti.c fiber field. has created eh interest a.nd some 

contusion ab.out the natu:re and 1n;port.anee o,£ the test tube tiber; 

therefore, an attempt 'frill be maae to present a picture -of the present 

status of t;he a,nthetlc t'ib rs as revealed by va.riou. anthor1t1ee 1n 

the t1eld .. 
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Sf.a!'US 0'1 TD SU!BITIO mm ---------
S)'nthe.tie fibera are fiber ma.de by 1q11theai• Ol" the proceas ot 

making a compound by combining ~edien.te.1 !here ls a difference 

b-etween the so-called 917Jthetic t1bera and the true synthette f1bers. 

For example• rqon is not. clusecl as a true tl)'tlthetic fiber becaus-e the 

fiber is derived fro-n, tellulose and r mains a cell.u.lose product attar 

the fiber 19 developed.. fhe tNa 8l'?lthet1c fibers sudl u Vln7on ond 

ll7lon a.re en.ti.rely different products than the miaeral.1 from which the:r 

are made. The t e-m •,nthet ic fibers •ill o,e used 1n this pap c to !> 

elude both of these cloaaes ot' fibers. The JnOst common of the basic 

1~d1ents uaed for th.ea f'ibera are mineral•• cotton, wood pulp. glaa-a. 

milk. •o:rbeana,'" cornmeal, and rtah. 

At the present t e. there a.re a)'nthet1c fibers at various ata€es 

1n their development. lhile one of the :tibera ha.a been used extensively 

for som.e t.i!tu~, some at the fiber$ are jwat beginning to be used ccni ... 

merc1ally11 others are read,r to be presented to the contn:tmer,, ond a. num-, 

ber are still products of the le.oora.to17. Many beautiful and aarvicea'ble 

l)rodncta made fro• the qnthetie fibers are now being o!f"ered to the 

pttblic. In a ah.art time. the tibera now 1n th'8 experimental atae;e will 

be reail:T for- t .he uee o! th& consumer. 

According tc D:m.gl.aa th ooir. oditor or the TaxtUe World, the 

1 •pioneers. in Synthetic 11bars.• textile 1'orld~ LXXVI (September. 1939). 
:p. 1743. . 
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uynt-hetic f'ibel"S ar now enter1n..; the third at~ ot their exiatence. 

'!he firs\ stage ight be identltied. as the infaney stage, as for e:x:emple 

when -artlflelal ailk a.a employed. in the making o:f soluble neckties and. 

s ters. ~ second ata.e,-e might denote the rapid growth of r on from 

1920 to 19:,g. when the textile field 1ra8 invaded thro~h pro.cticall.7 

all branches b7 the qnthetic fiber with th cel!ulos-e- ba.ae. S,U\het1c. 

fibers he.Yo b.een spotll&htad. in their third stage during the last two 

y-aan.. Do:ring th · th1rcl stage f1ben are being made with a non-e:ellulos~ 

baae. !he latter pe?'iod could be d&fined · as starting in 193g._ although 

exporimenta 1th S~$%'al product . were carried on b fore that date. 

t>u.ring the la.at year resulta have been published of fibe'ra boing pr.o-

duced eompletel.7 by thetie methods. Mr. l'oolt believes that thie 

great dbcoveey will retrult in an industrial retrolution 1n the textile 

field. 2 

Th,ere is evidence to suppart the "beli&f tha.t ffl'®tnall:r the 

synthetic fibers mq hold a. plae• of more 1fl!POl"tance. than the natural 

f1ben . There la a possibility that the t1ntheti:0 flbera may- repe&lt 

t .he proc.e of eliminating the natural fibers as the e111thet1c dyes 

elimin ted the natural dyes. !his belief mq be verified by the fact 

that the synthetic fibers can be modified at the will of th& chemist 

to me t a. speci1'1ed need. Such fibers can be produced. under the 

control of man, and need not be depend.en.\ upon the conditions of 

nature) 

2 1'001.r. l)o~a.s G., •t1nth&tlca Jklier Their fh.1rd .Stage,• textile 
World, IJCXXIX (September, 1939), P• 73• 

J lb1d. 



3 

1iaDY predietlona have been made fol' t.be synthetic tibe:ra d.Ul"ing 

the next decade. It is thou.gh.t that b7 the year 1950 the synt t.lc 

s'Wlled in the textile ind.Ufttry. In 1939 the a,uthetic fibers furni&hed 

S per ce-nt ot the total t1bera utilized. 1n the textile field. 4 It has 

been said that, #fhe SJ"Uthetie fiber' ,rill not hav rea.ehed its zenith 

a decade from now; it will 'be its wq to C0!'.1,Plete dominion of the 

textile :field-aaT certainly- by the year 2000.•5 

bl the manu.tacturlng proces.sea a,uthetic fibera have nn advantage 

over tho natu~ fibers 1n re«a.rd to '1aitormlty and complete absence 

of impurities and forei&n tters., which t b remved rrom the 

natural f1bert,.. ~e woa.ther conditions. the tY,pea o.r soil,. the health 

s , and the thods m,pl.oyed by man will af ... ect 

the ... roduction of natural fiben. Jlil4k1ng it impossible for the llal1U-

facturer t.o aecur& the same grade of raw ter1al.a each time. At the 

pre · ent. tiu the prieu ot some o!' the qnthet1c fibers arG higher than 

those of the na.t.urail fibgs., 'but it ls elieved that with larger sen.le 

procmction. and wider uaaee the prices will tend to be lowered. 

There it a need for the const1Jner to fallliliD.rlse l enelf with the 

differ nt tn,es of s;rnthotie yszn and fabrics a.a 11 as the individual 

uses and ea;r,e. Xnowl 1n this field will contribute toward re 

ti .oolf' .. Dougl.aa G .. , • extiles 1n 1950,• Textile orld, XV ( ihruary• 
1940) • P• 95• 

5 {bid. 
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CRmD. II 

!he min.eral kingdom has given to ua two of the newer eyn\heU.e 

fibers;- namely. Ntlon and 'fin:yon. 'l!ha rropert1es of thea two fibe-ra 

indicate that thq ha.T a mmber ot usea in various tn,es or household 

and 1ndnst,:-1al fal)r1es. Thq hav-e both passed throue;h the experiaumtal 

stage and are at the preset time 'being :pl'Odnced commerciall7 •. 

Vi:nyon ie ou.tiatanding in the field of syntheUe fibers dne to 

th.e :fact that !t i derived trom an ent1r,el,y different $0u::tc.e than. 

heretofore u ed. :ror s,nthetio fibers. '1'.he V'inyon fiber ha.a davel0ped 

rap1dl.7 and 1a being eatabllshed: aa suitable for- a ateadil7 widaing 

range of uaea. It waa dGYelop-ed by the Carbid.e and Carbon Chemical 

Corporation. South Oharleaton. West Virginia.• and has been produced 

b7 the American Viscose Corporation. eadTille,• Pennqlvan1e., since 

Oct.ob r 31. 1939.1 

The diseOTery ot the liqon fibet- wu the rffult of llltm1' years 

of' . Xper1mentatlon. JiowGYar. mention was made of obtaining tatile 

:ti bel"s fro gam and. .resins aa early as 1664 b7 Dr. Robert Hooke. 2 

Vi.Jl1'0:n. i& der1•ed. from. a vin7lite resin which 1s 1tt turn. d.-eriTed from 

natural gas (or coal) .. salt, water, and air. In its first staee the 

1 •vin]'on Plans. C<tJIJI)leted,• T,enil~ World, L..'9.XXIX (Wove . er. 1939)a 
p. 68. 

2 ffThe, Story of Vinyon.• At:&erican Viac()ae Corporation. 
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fiber is in \he for ot · nu£t7 white powder. which 1a converted. into 

textile b7 modit1ca.Uon of tho dey' spinning proceas. The white :powder 

is dissolved 1n acetone and :filtered. fhe reatt.ltlng produet. a heavy 

syrup solution. ie stored in tanks. !hi• solution is spun on at.andard 

acet-ate rqon sp1nn1ne equipment . Bit;her air pressures and ieJn.Peraturea 

are uted in the Vtn,'on .PZ'OCfts than 1n the ap1nn1ng of acetate rqon. 

The yarns ere then stretched to increase the tensile strength. fho 

regtllarity o! denier-. elon~tion. and elastioit:7 al.so depend upon the 

tet!lpel"a.ture9 pressure, and speed of the atretchinc proceaa. !he y-arn• 

a.re next oiled and twisted.. then redrawn on cones and. spool& read.7 for­

shipment. 3 

This new fiber mq be made 111 t o general i"orm, continuons 

filament a.nd. at.iq:ile fiber. It mo;r b• purchased either stretched or 

unatret.ched. The unat:re\ehed yarn 11t preferred far certain purp.oaes. 

Shrinkage of these u.natre-tched yarns FJBi1' be utilized to tighten the 

atitch 1n knitted or WOTen tabriea. '!he stEq:1le fiber of Vieyon blended 

with natural tibers llke cotton, wool. or rqon are filM1' time incor­

porated. into !ab!'1cs to help retain a. presaed fold• ahap&, or crease. 4 

'fiqon fiber poaana a muaber or 'M'Usual eharacteris\ic-s ond 

properties, indiaa.ting ita adapta.bilit7 to ,aany textile fields. Up 

to the preeent. time the yarn baa been apun in three deniers and the 

producer is said to be pt"epared to spin other counts, if such ahould 

be de ' r • These !ibers ~ be knitted. voven,. o:r braided on the 

3 41y1n7~n-:.1t• Story to Date,• !extile World, XC (l'eb'l"Ual'1, 194o), 
.P• 113. 

4 ftVinyo,n Plana Completed,• op. cit. 
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ConTe.n.tional types of textile machinery. The !'ibera also lend. them­

selves to processing which makes possible the production of ya:ma with 

a wide range ot tenalle strengths and elastic properties. Vtn7Cn bu 

an unun.al-17 hie,~ reaiatance to mineral acid.a and alkal.1•, and th& 

ya;rns are aa.1d to possess a. great. resistance to deterioration. Othe~ 

desil'able propert1e• credited to t.his new fiber a.re: we..ter :reaistancy, 

waterprootnees, res1l1ency, ereaae reciatanc71 and non-conduct1v1t,.. 5 

!he producers report that. great progreiu, bu been made in regard 

to the dyeing of 'fiJ'lTon. A.t present• one tnanufa.ctu.rer of dy'eat.uf'fa 1a 

pr-epared. to d7e samples ·of vwon yarn and. f.abrtcs in a w1de r~e of 

colon.6 

All a first step in its development. Vi117on b ali-ead.7 oeine used 

1n an important group of 1ndnstr1al :ta'brlc-s,. including filter e1othe 

(Plate I), pressed felta . •ewlng thread& , and twines of various con­

stra.ctions. lt is expected in the n&a.r ture that. the Vinyon fiber 

will 'be winning aceep\ance in various apparel and other textile fields.. 

SOllle ot the posai'b l.lt.ies for 1ta. f"tlture u•• aret ba\hing suits, 

shoe t'a.briea. glass curtains , upholatery, a varlet7 of braided end 

kn.it good,a, electrical in•ulatton, ehemical- real1tant e1otb.1ng1 shover 

curt ins, and a.nin€;8. .i::tperimenta.tion ia beln& directed toward the 

de"Velop:ment of' ,a Viiq'oti yarn to be used in the manutacture of :t'all• 

fashi0:ned. hoaiff']f. 7 

;,; lbitl.. 

6 tl·Putttnt; the Spotlight on the New Sy-nthet1e Fibers,• Textile World, 
LXXXIX {September. 1939), P• 75. 

1 •vinyon-.. evr A. OXtll Fiber,• er1ce.n Viscose Co?'i)ora.tion. 
,Janna:q, 194o. 
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One of the most striking uses in the production of Vinyon is the 

development et felt materials which contain no hair, fur, or wool. 

Thq are said to look like, feel and wear like ordi.nal7 kinds of felt. 

This product is being made from cotton which is held together by the 

binding properties of ViI11"on rosins.8 

lork is progreasing rapidly to ard determining what new uses 

ma,y prove suitable !01: the V1nyon fiber. In the development of Vinyon 

for textile application, the producers are said to have adapted a 

program of thor~h experimentation to be sure the new fiber will be 

used under those conditions which may be warranted by its special 

cha.racteristies and qualities. !he producers announced that the market 

interest and demand has ma.terial.17 1ncrea.aed since early in Jan.UJ!J:t'7.9 

Bylon 

1f7lon., one of the newest synthetic fibers, was developed by the 

I .. I. du Pont de Iemoura & Company. As tar as ean be determined, Nylon 

is one of the first wholly synthetic textile fibers produced by man 

from the mineral kingdom. Late in 1938, Du Pont announc8d. the dis-

cover;y of thh product that the industrial chemists look to as one ot 
10 

the most important developments of the last decade. 

1'he name fl]fylonM, Dll Pont officials explain, is a. generic term 

appl;ring to the synthetic fiber-forming pol;ymerie amides. It is not 

a registered name or trademark. !his na.me waa chosen because it ould 

Ibid. 

9 "The Stoey of Vin.yon,• op. cit. 

10 Hackett, Charles M., lt]lew Era on the liaticoke,• !he In Pont ).(agazine, 
(December, 1939), P• 4. - - -



co on to rayon and oott-on. 

the most wid.el7 used te:xtUe fibere. ~e fiber waa .first presented t-o. 

the publ1o as Fibor 66. Nylon tib.e:r dif'f ers from rayon in that it 

contains no eelluloae. In its chemical c~s1tion Nylon has a 

closer resemblance to silk than to tm:f' of the other na.t.ural .fibers .. 

&waver. the Jqlon fiber cannot properly be termed synthetic silk aa 

it i a protein-like chemical product.ll 

lf1lon .mq- be des-cribed as a poly-amide• d.e.rlvable fl"Om coal. air. 

or wa.t er. Coal is u.aed ririncipally becanse 1 t 1a a.btmdan t and ·cheap. 

lifan7 ntops in ma.nuf"aetu.r n1st be. taken bt:ltwe bituminous coal and a 

pair of Jryl0cn hosiery, or some of the other N7lon products. The 

pol7l:\lddea can be mol tod. and exttudod through t irq holes to !on 

oob 'bby filaments. The filaments sol1d1t,r !n the air and then are 

wound onto spools. fo •trengt.hen the filaments the,' are stretch.ad to 

the desired d1 eter.12 

!he lf1lon fiber baa been uted to a gre :t extent tor hosier,- up 

to the present time. In the process of malt.mg N,"lon hos1eey the yarn 

1s knitted on the conventional t11)e Gt tu.tile mach1n~. fhe hos1e17 

ts given: a per: ent set imled.iatel.7 after knitting b,- a hot wot 

treabbnt kno,m, a.s pre-boarding. Pr boardhg detel'ida to a la.r 

degree the permanent shape and •moothne1a ot t.he s tock1ni. The above 

treo.tment rtmd.ers the stocld.ng 1maun.,e to '1A'¥ wrinkl or et during 

11 1ha.rton, Don. lfll7lon-A \l'r1umph ot Research.• Textile orld, XC 
·(JanUArT, 1940), p .. 50. 

12 lbid, P• 52:. 
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the pr~esa t-ha.t are to follow. Steaming the yarn.a =o1atened. with a. 

solution or sodium sulphite increases the elastic recovery crimp._ and 

crease resistanc•• Lastly• the hosiery is acO'Ul"ed, dyed., and rins$d..13 

Acaord.ing to thn exper1 enta up to date, neutral dyeing ~id 

eolor have proved the most 1at1s!acto17 t7P or ey- for J;ylon. :o&t 

ot the dye-s us-eel £or ailk, wool I and ac.tate rqon have been used 

successMl.1.14 

en:v reports have been ma.de c.oncern1ng the length of life of a. 

pair or Nylon hosiG17, some of them quite ~&rated.. Ac.cording to 

the authorities on the 1ubject they are not runpr:oof • but ar less 

likely to develop runs fr pun~turea than the silk hosiery. Obsel'Vers 

believe that the N¥lon hosiery w,Ul last, twice a.a long as, the :silk ones. 

J)°lon hosiery ¢a,n be washed. in hot water without damagi.~ the fiber, 

and. can be dried in ten mimttee. Dne to the pre-botU'ding treatment 

Nylon atoeldnga ho1d their shape after laundering. Other deslrabl 

qual.!tles ;pos9ess-od by the Nylon ho•ie?Y are.: stro?l,$er and mot"& ela.st1c 

than silk., high tenaile strength •hen et , n-ot af'f ected by ironing or 

d.171ng. will not burn when expoaed to a name, are water · and. stain 

rasiatant., and. can ba produced. in filaments of cobwebby s1ze. 15 

1'he N)'lon hosiQT mad.e their a.ppe~.ance ge.nerall7 1n the cammer-

eiol market 151 194o, el.though . thq were shown and sold. at the 

orld •a :Vairs in ft' Tork snd San Francisco 1n 1939. Th~ were 

13 11Putting the SpoUight on the Now S,111thetie !'ibe1"$•• 'J!extlle 
World, LXXXIX ( eptem\er 1. 1939) • P• 76. 

14 Ibid. 

15 Ibid. 
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obtainable 1n all colors and shades that hav no mmswu tend.ency to 

fads. The first prices quoted. on the axtr ahoer thre thr ad hosi«ry 

ere .15. $1.25. $J..35, according to the ~ and thr-ead of the 

hosiery. ~le <>f the $1 ... 15 hosiery Yill be found {P.ln.te 11). !he 

priees are expected t.o b lo red whe'l'l th.e wl ,:;ro •10 

It is sate to sav tha hoaiwy era an unqualified succas Judging 

from the reports from the larger stores 1n low Yori:• Chic~• and San. 

atated that the crowd ther9ll at the hoaie 

eou.nt era &f'ter the N7lon he>111e.17 went on sale were roJ!dn:iscont of the 

Ohr1stma. rush. Ia the larger cities the only eu.rb on sales Wa.ti1 the 

supply and. not. ~d. 1".b.e arran ement wa.a made to ffl.abl~ the b1g 

atores to :receive no •re than 25 d.osen pa.ire tro atl1' Ul At the 

opening <>-f the sale of :B'Tlon. ~ of' the smaller sto.r • possibly 

rect)i:ved tJ.O dol.1v017. he oarl.7 salea wer a.ccOlllf)lish&d. with a mini-

of adv tisinh.. It will be wise to a.it for so e tim-e to judge 

tho rola.t1Te i e>rta..'lc-e of R11on hosier,". Women are bu;, them 

experimentally now .. but !or so e t o to como uppl.7 and not del!land 

will be the pro'blem..17 

Hosiery 1s not tho only field t0; be invaded by this n f'ibel.". 

It will find other uses 1n the menu::rneture of apparel I household, and 

stl':lal f'a.br-ics. A.t the present time. lon s.tnring thread and teoth 

brushes with Nylon brl tles are offer on t.he 

tooth bT't.Ulh bristles developed. frott coal, air, end w.a.te are oa.id to 

17 Ibid. 
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absorb lil01st.ur:e litOl"o slmy and abaorb cnl,y one-fifth u . mueh n.a the 

hog bristles,. fho 1b"lon br1st.l~ have a. lon.g life-. do not sked-, a:nd. 

r,a.\a;in th~ix-· fil'!lm.mt#. lta1r brushq cont-a.1ning the lfTlon bll"istl*8 are 

18 
.al.:a-o on the market. 

Aeeol"<i!ng to the latest d.GVelopments,, ).11'lon ls l .tk.el.7 to becom& a 

eoli.P'etitor or the wool fiber.. An• pa:tent has: be6n iasu-ed. t -o J-obn 

~ ltillea • .Jr.• ac-1$'.ltiat of ;a. I~- dn pcm:t de lieffl()ttrs a,nd 

Comp--,.,. -cove:ring the production of a. wo-ol- lilte f'ibe-P- !N.m N7l&n., !h1s 

n:o woo-i-:like f!lJ.&r 19 d:esc-ri'bed. as almost an equal to wool in U• u,. 

sul.ating propel'tie!h It has also b.aen said that 1t is au.perior ·to t.h&­

wool t1l>er b. many wa;ra • namelyi str-~h-1 heat stabilUy, d::,eing 

cha:ra.cteri.stics., elutteity 1 moth _prootneaa. and tmmnily- to damage 

f?'om eOllU'l.lOII. cleaning flttid.s and proe-El$t,-ets. ltechan1cril me-thods of· 

crimping are us$! either befor-e-. during. or :f'oll.owlng the col.4 drawing 

proe-ess. u t.he ma.ldng of the ¥am~ !he pa.t,ent. state:S tha.t at 1$l!lS\ 

fC>Ur ertmp-• t.o the inch will be requh--. J. L. Gla.4d.11.\tt. M~er of 

th,e Jy1-on Division ot .Du ~t. stat-es ther-e will b& no hm1*1.1~te GQ)Jr­

mercial proo.uet1on. of the wool-like fiber. In tniea of ~flC't:Vbg­

equipmont mst 'be de$lgnod and built before th1$o is p-on-.d.ble.19 

Other uaes suggested :f'1>r th-e lltlon syr,.t-he-tic fiber &Nt drapery 

ma.tori.al. tilter cloth, bol t ing: cloth. fe:lt, :flmne-proof a.wnuiga, lt$"Vm­

dreas fa.brics 1 lac'e.• and l1n1nGS for men•s ~its. 2.0 

ff"".,l)J: .?Ont A.Mounaea Kylon.• !he lb POnt Ua«ruilno. Deeem'b~r. • 19}1~ P• 1. 

1, "Wlon. JU.val of' Silk-. ·Mq SQOn Compete 11th Woal,tt Seimicft lfta. 
Jt-etter-, xnn1 (Va1' 11. 194-0). p .. 30:,.. · · -

20 ·"How to Make 1li!>re &nd More lfo1•u37 Throtig'h $1ntheU.e.-a.*' feX-tile 
wo:rld, ·l,JtX13tII ( hbl"Ua17 ,· 194o) , p.. 102. · ·- · 
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1.'he Jf11on hos ieq ore tak:1n6 the plac~ of inrportanc ju.st new 1Zl 

the uaes of th.e "Q'llthetic tiber• but there 1a a l>l'ieht ontlook for its 

ue 1n the makiAg of other apl)arel fabrics elnce the Jaateriala wbsn 

produced. a.re li_ght 1n weight, atrong. el.aatic_. n.on,...deforma.ble• non­

shr-lnkal>le. and. ael:t- lroning. lt. appears proba.b1e that ll7loa 11fa'T 

21 threatan both th& r-930n., wo~ and silk 1ndu\r1•• 



CRAPTn Ill 

fho dre a of sci tiat for ~ centurie have b en "eal1ze4 

through the prc¢..1etio-n of 11berg1 • Glue, one ot the moat p rfeet 

of all ma.terials . 'can now be fo ed into fl.ex!blo :£'1.llera in tead ot 

being brittle and flat. . flle Venetians used gl.a.ss of t is tn, a 

dec¢rat.io:n for their gla.s e.- but it was. l.ett- - the mode.r-n chemist• 
' I ' l 

to !levelop. a £lerlblc glu fiber to be uti1.ized. for ma1.0' pu.r:poses . 

- 1893 ' _.a.rd Drummond Libb(V' used glass , t-1-and.u in combln.at ion 

with silk to make laap shades , which he displeyed at tha <>l."ld •s Fair 

.in Chic.ago. A celebrated aetreso . after see1 the l~ ahatles, had 

enou.gb of' the span glass :produced to mako her a dress. • e actr'Oaa 

paid twenty- five- dollars a yard for th& mats1al and had the dress 

carefully lined 1th s1l . 2 

During the orld a.r 'tfhen it was impossible for Oe~ to se:eu:r 

... , 

the needed supply ot bestos for ound. and heat 1nsula-tion. , a. method 

was devised to prodnc:e glass :tioers for that use. ith the proc•a or 

manufaetnre slightl y Jll<>dified the a .e ethod ia etill in use to<hq. J 

Jor the last ta years the attention of chemiat:s or t.hG United 

$tates has been direct toward producing glass filaments of a s1tlaller 

1 Can !hb be Glasu&t• , Owena-Oo~ing J'iberglae Oorpora.t1on. 194o. 

2 Ibid. 

3 HR.eport on the e'V'elopment and. Use ot '.R on and other .s,,nthett.a 
J'ibera.• Dure:.im of 4X"icultural Economics, and l3ur au of Chem!atey 
and soils., 19:,g, p . 48. 
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di , et.er and thl ha.a: mot lfith marked euce o_. Att r .~ear'S of e'Jl)e-rl­

u.enta.tion. 1n 1931 a =.chine .. developed "I the Omma,-Oorn.i:ng Glass 

Corporation that ould. produce eoa.r e :tibers of gl 

air filtel"int; material. . tile uperimenta.ti.cm continued and with it CaA\& 

f'iner1 more t'loodble fibers to b-e used age.inst heat and. cold. B;;' 19}5 
'- · 

very fine., 110ft glass !!burs 11h1c'h were fl,cxi'ble enough to- be OT int-o 

cloth that would. bend without splitting were d.eYOl op&:t. Tho proeesa or 
develop ent did not $top there. l.ro.chineey' is steadily ifflprovin0 and. 

fOZ'111Ql.,aa are b ing developed to make the t;;lu• ,uita.ble for ~ nw 

4 
and. d.iff'erent lt$&$• 

Tod.£q • the :process hG.s been developed. to th.a t8t';& that G eta.a 

oven !abrioa can be bent in th& aame n:anner as rub'bor atl.d. even tiocl 

1n lo:lots like a string., !he improved glaaa :fiber can b~ put. on a lcoa 

and woven a.a if 1t were sllk.5 

!he basic ma.t-er13l used ln b.!l.o produeti,an of 11>--erglaa is the same 

as t-hat fo~ other types of glm,9,. ScientU'ic&lly "°*ed. ont !Ol'm!llas 

are used for the aiq;>la combinations ot sand,,. limostcme, soda ash, and 

a f e other ingredi-,nta. Accuracy is an l ~orte.nt feature in tru., ma!dng 

of this sena1t1ve product . f11-e JlixturG ot ingredienta named e.bov• it 

placed in the furnace and melted. J:rom t.he J'iberglo,.s basic material 

t:wo type ot products ar& made-, 11'berglas wool and roorgl&a textile 
6 

f'iber. 

6 *Putting the Spo\l1ght on the .Jewer Synt:hetie Fibers,," op. eit. p .. 76. 



'U(>Ol. Th to:ie o , th at , pul1a th~ t .n"N!l~m 1· :to tm-ond.-11:b, f'i ra 

Uiat m.-e tin foot 1n le1··~1-

he fi'bera f'n1ling a bolt to 

~--uDt heat and cold• *13.e the coarae 

iUJt fOl" ~ chemiOe.1 · 1 

lde4 into suall ~ srbl.88., plactd into a a.pedlal. elect,rtc ~e 

d. ,, \ , • ha hot liqutd flows throup tiltT hel•• a t 'bottom of 

the .~ COJW'16 ont in a 1'ortr e~le t ·o e. epider •a ftl:l. 

rt-re thousand 1t.ll· • TM berglaa 7am. is tomod. ----- --· 

t:c al~ ot 

111€: to= theJ" 

a.,.tipra tel7 one lmndred or theae tine fll ants to trnn 

th$ comb1:na.tion of a.t least twe strands toraa the yarn • Staple len~ -------- - . . . 

fiber,: e.an b :tormed t'rol!l the · raw · teriat.. ~ ut dr the 

l ~·"- g fibenr into ~ t" fO'IU'te«1 inchea a.vel"ag · .~ 

h _ oth 

ean be 

Ibid. 
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amount- of l.ubr~~t 1 adru to th ~ ~int: the_~tacturlM~s • 

Sldng, prepared b7 special formo.laa, 18 lUled until the fa.bric is c 

ple:ted, then washed o£f, leaving pttre glaas.9 

:,iberglaa fibers are prodllced in various 'C.Olors. Expert · ents are 

beill€ made to dl3tel"li1ine s.at.isfa.cto17 types of d::f to be used t~r these 

e fiber. 

at'& not affected by heat., liG}lt, mildew• .microorgan1Jl1Q8, and weathering. 

J'ibergl a ha.a the a.'billt7 to tsnd hi~ tempera.tu:res with little or no 

d.a.tll8.g9, to resist tlle ar: eet of atiids, an.d to offer eood.. t~al h­

sula.U.n, qualities. '.!!he high tensile strength of Fl 'berglaa ~ be 

chat',;ged by vary'ing th& glas a formula. Generall.7 • the titter ;rarn• have 

10 a grffl'lt r tensile strength than the coarser anu. 

Al.tho~ Fi'berglaa ha.a ~ d.esll"abl.e qual.itiet1-t there are some 

undesirable ones that t.end to limit its use. 1'h re 1a a lade or reeil-

!ency., lack of elasticity. and a lack of softneea to the touch. ll:um 

subjected to a great deal of berulln.g, 11.'berglas lacka t-he dul:"abilit,, ot 

many f'ihers. At the present st.ace 1n ,prod.'uction, F.lberglae 1• definitely 

not nit.able for clothing, ma.inly due to the undttira'ble features cited 

a'bove.11 

,t:berglq 1s now used for various household and 1nduatr1al. purpoa ... 

ahsAea, tapestries. curtains, shower curta..tn.. draperies. upholsteq. 

wall eoverin€s 1 awnings. l"llg$., and earpeta. These .fabrics are provi~ 

Ibid. 

, 1937), p. 302. 

11 •Report on the Development and use· of Rtqon and 0th r Synthetic 
Fibers,ff op. cit. 



ea;peeiel.17 tte,d.ra.ble for u.s:e in public: building» sine& they are. d:arabltt 

.and. :.firep:No-t.. i'apes o·f great \enaile stnngth o.re made :fg7 _~~-reial, -.--~ -- - - -- --------
pul'pO'Sf.lS..- o-'f whiclt an ~1&_ ~ .he,_j"au(.\ on -Pla.te--ni .. - Fiber~ 

f11.\Q"a 1Nfl¥ l>e usflCl -t-0 ,purtfy the air circnlate4 fl"OfiL\'ffirm air ~~!ID••· 

Xrunila.tie>n ~st heat and ool.d ia u•ei in refriger~ors_. warm lleatfl' 

and. i,ipos_. ovens o:f atovea . and walls of lmi;ldinga.. In ad.tlltioll. t"° -the 

uea listed a'bove, t.l1ere a.re ~ irat»rtant inGstrW u.s:ea for th.e 

Fiberglas f'iber,.U 

appal!'•l maAD· of the :,iber&-• fi'ber will b& Ufled ext~1vel.3'. lfatt.7 

Uffa .baTe 'b:eea !~ £or thette: tbread-ltke gt.a.es fibes and. an ~ortant 

fb.\un wq be sdel.7 pr~t1cted. :f«r them. 
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In seeking wool-11ke !11:>ca, chemists have turned to pro to in ma.teriale 

atnee wol itS a protein substance. ~e protein materials ha.v& beer,. 

auppl1ed by milk,, so)bean&,. corraaeal. and ttah tor this unu.sual group 

o! textiles. "Thea new fibers are knom as La.nital, soybean fiber•, 

eol"iUleal fib rs, and fish fibera. 

Lan.ital 

Lanltal. a S7Athetic fiber obtained trom casein in mtlk. has been 

dsveloped for the past six years in Italy. The name Lan.ital eans 

cperi.meDt a have been perf oraed relating to thie 

product during the lut f'orty years, wt thq 4id not prove su.eeeas:rul 

until 1931.. All tn>es ot La.nita.1 prior to 1934 were not ver, trong, 

'but those made at present appear quite sa.tisf a.etc0ry in respect to 

atrength.1 t.anital • first discovered by .Antonio 1err1tti and pro­

&lced by the snia Viacosa Co D.If/1. ])a.ring th• tint t 7ear of 1t 

life, Lanital waa received with mch criticism. In eons1clering the 

fiber the rlts and possibUltioa of the prodnet were forgotten: 

instead the oritieiam was directed toward 1ta deficiencies at.1 . G0:()4 

substitute tor wooi.2 

There has been aoae l"eaea.rch carried on with tbe casein fiber ln 

the United States. At leo.at three conpaniea have made th& f1be.r on 

1 Borghett7, a. o •• •1n Defense of tanital,• .American l)Jreatutf 
Reporter. XIX ( ch, 1938), P• 15a. 

2 Ibid. 
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s 1-plant scale. Genm-ally speaking, Lan.it.al is 1n the experinental 

sta,:e in this country. A. patent was granted in December, 193s, to two 

chem.ate, Stephen P. Gould and l o.. hit tier, eonnected. w1 th the 

United States Depart nt or Agriculture for the pl"odu.ction or a. 

casein f'1'ber 'b7 sometrha.t differ,e..'i\t method than that employed ih the 

mclcing of Lanita! 1n Ita.l.7. One of the largeat d.a.il"Y companies in thitt 

eountry is: m:periuont.ing with the eaaein fiber, but t, the present time 

qu.an;tit1es of the· eo.ee.in fiber 

are beuig imported into the United states fro Ital.7) 

Sinee Lanital. ha.a been prod.ue$d priinar-117 as a. su1:>stit.ute for wool, 
; 

there appears to be a need far dlst1nc.."U1ahing between the two fibers. 

They a.re eomtnrhat alike 1n e.olor due to the filU.l.fnt present 1n t - mol.,.. 

cule. In the eompar1son of wool and Lanital it will be notieed that 

the eas~1n 11.ber is inferior in some re-speots ll'llpEJrior 1n oth rs . 

One d:istinet advantage for Lan.ital is that tho fiber can be prodn.ced 

vtuch i xtrernel regu.1a.T. O.n th.e other hand wol cU!fers with it 

location on the heep,t a 'b~, the e of the sheep. the sea.son of the 

y • and t .h heA.l.th of the sheep. Len.ital lack the eha.ra-cter1st1c 

sc_al.es of wool . '.!!he casein fibe:r is not so firm as wool, but it d&en 

possess a resilient woolly feel. J>ra.ct1eally the aazrB o&..,r is said to 

be noticed mm the ho :tib'era: ar burned.. tan.ital 11 sald to b :bout 

.!5 per cent stron{! a.s ol, w1 th el()!lt;ation. about th ame for the 

t fibers . !he true QJ.astici ty of the casein :tiber b less than that 

of wool. '!h• main difference in the tw fibers appears to lie 1n the 

lower su.lfu.r content of Lan.ital as shown 1n the f~ll owing table: lj. 

3 "Oa.aein Fiber.• United Sta.tee Department of Ac"Ticul.ture, 1939. 

4 "· tUng th.e Spotlic;ht on the- llewe-r Synthetic 'fibers., .. op. eit • • 
P• 77. 



Carbon 
B;ydrogen 
O:qge.n 
litrogan. 
SUlphur 

Lanita]. 

53.oo~ 
7.00 

23.00 
15.50 
0.70 

21 

l'ool 

Lauitol ia produced b7 p:roci;pltating casein fro aklm. milk, 1 aving 

about one--tenth of one per co..llt of th f t 1n the dt7 ea.aein. fhe- casein 

is then dissolved in an alkaline &0lut1on am allowed to age. 1'he pln­

n1n& process is aeocmplished by extrusion throudl a epinneret into 

~id bath. Th& continuous fll ente mq be uaed. or C!llt into desired 

ataple lsgtha-. !he :tilmmnta are waahed. and treated with dilute, 

fol'mt\l.deby'cle aolutio.u and dl"ied.5 

The proc~tt used tn the ma.nu.f acture of the: C8.9e1n fiber in the 

United. Statea b7 the two chemiata of the: Bureau of ~17 tn~tr; ilf-

by the united States Departmsit of 1011 ture, b the one used by t.ne 

two American chemiata. The ease.in is aoftened 1n w t.er, then pla.ced 

1n & ee.n:stie alkali a.olu.t1on. !f!he l'"eSllltnnt sticky 

age until the proper consistency is o"btained. A mod1f'7in€ al; 1s 

added, then the 11a&a 1a fo reed through spinner-eta of the. kind used 1n 

rqon lttamJ..faetm-e. 2he next stq> 1s the $epara.tion or the f1 bers and 

paaailllg them throu_eh a hardening acid bath. 6 

•Dr. t'h.1ttier, .uier1ce.n chemist. aqs of Lanital, •1t ia un.sat'e 
to pr&dict th f'utnr . of ca ein fiber in thia countrr. but th re 
appears te be a real need. £'or an inexpensive fiber to be used. 
as a diIU•t or extender of' wool so that our ina.dequ.a.te supply 

Ibid. 

6 •casein Fibor • op. cit. 

,.. 



of ,ve-ol be made to satisfy our n&ed.11 at a lower cost. 
• ha:'ie a potential supply of skiin ilk of' 4o billion 

pounds annually wer and above thll\t now converted. in.to manu­
factured product • Thi 1s equivalent tc 01te: billion pounds 
of caaein fibor. It is equal to world prodnction of raJ'f)n and.. 
is twice tho co!lSUq)tion of 1tt0ol 1n the United St.ates. !'he 
economics of ·~he textile situation t:111 d·etMt'line how fer we 
o ith tho ease.in fib ttt7 

L ital 111a.tm.factured b1 the proc~s developed. b7 the eriean 

chemists is aid t"° have an most idem teal chenrical co osj.tion with 

and. may 'be COlftPal"ed t<> a. · od. grt:tde ot Merino wool . It possesaea th : 

fine kink of wool 8.J'ld. mq· be uaed in fabl"ic m1l':tu!'$S with wool. As 

the product 1·• st ill 1n t.he u;perimen..tal st~. cos ts have not been 

8 est tma.t ed. 

La.nital fibers can be spun to a. tin collnt on th& same set of 

machinery uaed tor wool. !he carding machine ta used to loosen• pick, 

and strai htf.111 the fiber. !he f'iber la gi~en twist to prevent break­

ing,. then fol.lon the doubling a.ml twiating proc:ess. !be Lanit;.el tibera 

differ in eha:re.cterbtics a :.. ding upon the procease of manufacture 

and .are being eonttnual.17 1 :iproved in eertai.n a$p-ects. If stretched. 

tvti t:ed. or compressed the casein fiber will return. to the original 

state whf:ft dried. l,anitnl is d.BJnaged. by alkalis. ~o ea ea :ribe 

a.re n.ot tn1see:ptible to moth att.acks. and it 1G an.id tb.a..t tenilea made 

from these t1bera do not shrink. 9 

fha .Lan1tal fiber caJt be eyed according to the same procedures as 

thoae used 1n tho dyeing of wool ftbera. he casein fibers take 1q, 

7 S1iqpieh • . · edrick, 1'Chem1~ta Make a liow World.• fhe ational ~graphic 
. :etadne, LnVl (Bovember, 1939). pp. 620-2. -

g ttCat,e1n F1ber. a op. cit . 

9 tttanttal a.nd Wool Compared,• Ra;rou,. Textile J.tont!47 .• XIX (Jam.tal.7, 1938) • 
P• J4. 
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acid qea mch fa.ater than wool. !he low sulfur content of tan.ital 

makes it more easily and more evel'll.7 d7ed than wol. Dyestuffs of ou.t­

ata.nd.i.ng wash fastness are desirable for tile d,:reing of LM.ltel, as 

there is a tendenq for the cuein :f1oer to lose some of 1ta color. lo 

Lanita! is said to b-e eepeclal.17 suited. f-or knitted !a.bric-a because 

tho fibers are all of the same. diametar, do not irrit.ate the sldn, and 

do not shrink. fhe caa-eln fiber is also boins etaployed in the manufacture. 

bathing suits. underwear, sweaters, and other apparel :fabrics. Lan.ital 

~ he need alone o-r in combination with wool or v.1.aeose rs,yon. It 

:promlaea to :plq en ilnportant part 1n lldxed. fa'brlea, iving an economical 

advantage when the eosta are lowered and. acting as beautifying C()mpon-ent. 

Experiments are being lilade to determine the degree of mb:ture of Lanital 

and wool to insur a good cloth. A variation of !?'om 30 per cent to 60 

per en I,a:nital has 'been used in connection with mixed fabrica. After 

c.e.re:f'ul investigation a mixture of 30 per cent Lanital and 70 per cent 

i-aw wool ha.• been uaed by the Italian €')vernment f'or ui.forms in tbe 

er,q.11 

An agreaen.t we.a made between the Sl\1a Vi9cosa 0~ and. a Japanese 

industrial ~ under \llhlch Ja.l')atl fM'I' have the ri&h,t t .o ma.nu.ta.ctur,e 

La.nit.al in tta oonntq. Japan's deficiency 1n the milk supply ill pos-

111.1>1.y r-etard the mam..f'acture of Lan.ital in that country. l)uc to IteJ.yte 

suecttssfal experiment.a with the eaaein fiber. 9.mor:, • P<>land., France, 

Get'JnQ.llY, :Belgiwa, and: Hollald have acquired. 11c.eruses ~o prod.nee Lan1tal. 

lO Ibid. 

11 Giordano, Antonio,. "Lanital., The Synthetic Wool fro Uk,* ~on, 
Tstile Monthly, XI (Septe ber, 1939), P• 502. 



Casein :tibe are produ.ced under vario names in the several countries • 

.tt is developed under the n Lactotil 1n Holl a. e ein fiber in 

-Great. Brita.in. 

January• 1938. ~eYer & ks Yarn Co SJ:r¥• Ine.. ew York was APl)01nt 

e.a the United States distributors of t.he casein synthetic fiber. 12 

The clevel opment and th use of Lan.ital. in the ut aix years 

be compared to tlto earlier ataees in the development of' r-qon, which 

lmpli that the caaein fiber will probably e01:2e to it own unique 

;position among the textile f1ben . Tb.ls fib.er has been grea.tl)' 1mprcv d. 

and. shortly- will be aou8ht. amo "' the fabrics the consumer 1a purchasing. 

The so,-bew is not onl1 an excellent food. end one of the beet 

aouree ot oil. bu..t it protein can be converted into f'1broua form .. 

the soy-bean plant i e;rown. widely 1n northern Asia and. is ot increasing 

importance throu&bo-ut the rest of ~e world. 

To extract the protein from the beans, the7 are crushed. dlld the oil 

r oved. 'l"h~ meal is then treated with a saline solution which extra.eta 

the· protein. lq" a. ahemic.nl process the protein is made into a vbcou 

solution, which 1s extruded through a. ap1nnarat into a coagulating bath. 

The filament a a.re wound. on a spool ready tor 'bleaching and dyeing. In 

ordel" to give a ool- lik ~pea.ranee to the :f'il.ainenta, they a.re cut into 

•hort ate.plea to rese~ble wool . 'l'he production of the fiber from th 

12 nodenhender, n. a.• ttOs.se1n Fiber,• Tezt1le Colorist. XX (July, 1938) • 
pp. 451-2. 
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aoy solution requil' s from two t.o three hour .13 

The oybean fiber closely resemble Lan1tal. in. c-o-lor, lust r, touch 

and crimp, and. ha.s a.bout ths a.me tanaile stren...,th that 1to:t had 1n 

1935. 'l'hia fiber ia approx.imat ly fo"f.U" t · ea r than wool in the 

dry state and eight tine e-aker in the wet state. The high uniformity 

of the dia.r.eter of the fib r cloa&l.7 r sem.blea tha lon iil ont. 

l,.icroscopiccJ.ly,. th fiber lu>.s a smooth aurface with fine dots probably 

caused by air bu bl$8. I tho crosswise s cticn, the fiber are nearl7 
' 

circular and hiGhl,y un!fo in di~er. Chemicall.T, th-ere ar traces 

of sulfur present, and the odor ia 1imlar to wool. 'fhe fib&r ahowa & 

hit>h n.ffinity for the acid colo:ra. \1h held 1n the fiber 

doe not burn, but forms charred glo'tmles. !he fiber& are moth-reeista.nt, 
14 

and poase:as good thermal insulating properties. 

1l'he soybean fibers ore- no being produced on o. laboratory acale by 

t o cot11)an1es. ome fabrics ha.Ye been OVS?l from the t'iber experimen.tall7. 

The United. Stat Depa.rt ent of At.;ricu.lture now JABinteJ..ns n soybean ex-

perimental ah.tion a.t the University of nH.noia-.15 

The 011cide.n CompanJ' ot Cle?ela.nd, C!alo, is preparing to •et up 

a pilot pl.ant. IU.ch improvefnent is oxpected w1th the maehi er, and 

q: 1l)?OOnt that i to be used in thi plent. • o•;a.rten, vice-president 

or the 01.iddcn Comp~~ ea.ti.mated the p-rice to he fro 25 to 4o eents 

p r l)ou.nd whon produced conmter-ciallz,.16 ~ so}"bean fiber i Just 1n 

13 ,. tting the Spotlight on the ew S7nthetic J'ibers,• op. cit., p. 77. 

14 Ibid, P• 7!. 

15 Ibid. 

16 Bergen, • von. *So3bean J'i er and ita Id:ent1fica.tion," ~n. 
extUe Montblz, XX (November, 1939), P• 6)4. 



its 1n!ancy: much mor-e r earoh will p:t'Obably be d1rectf1d. t ard. tl1e 

streng h dei'1ciency of the fibar b~fore it will mee · Tith ~eral a 

;provol. 

On& of' the new&st fibers now being produced is th one made from 

z: 1n. :protein !<Ound. in cornmeal. !£.'he . k being done on th1 tiber 

ls ,atill 1n the la.borato1:7 st.age. A patent was 1asued in • 1939, 

granting the 111aD.UfactUff or this, fiber.17 

!he zefn solution is extl'\ld.ed Utrou~ spinn1Jrets into a co~at.ing 

bath of an aldehyde.. 'rhe filaments a?'$ then subJectad to a h1l?P tam:-

pera.ture. Accord~ to the spee1ficat.1ons of the pa.tent . th& col"IUl\eal 

tibers have a satistaetoey elasticit:7 am r-eailieney. In a nt stage 

the co~ fibera are ouperio:r to tbo qnthetic tfbers made from 

18 eellul.o:ee in elastic recovery and. abrasion re,istanoe. 

There e.ppeara to be many posalbilitiea tor these fibers once they 

ar.e produced comt1erclall7. 

Whil.e very little is lolown concerning the fiber derived ho fish, 

IM.fJ.1' exporiment s with fiah al.buJ!len have been reported frO Gen:iany. 

Pr-ofessor Otto Mecmeat,, outstanding Garman textile e.r;pert 1 haa reported 

the develop ent of a process for nuudng textile fiber• :t'rom fi h albumen. · 

n is said th.at l'tusoia 1s a.tten;pt1ng, to form some sort of eo bination 

between fish albumen and cellulose which might be described as an 

17 ff,Putt.ing the Spotl1e}lt on the New Synthetic Fibers,• op. cit, :p. 7s. 

lS Ibid .. 



19 .aalma1.tzed. at.a.ple that will have olmi4r characteristics- to wool. .. It. 

is believ.i tha;t a mixture of" 20 per eent tish wool .and SO per eed. 

eel1uloae fibers: mq pre1nmt an economical ad.vant~e: a a su.baUtute 

tor woot.20 

4!heae fish tibera are said to be s1Jnil~ t ·o. ltanilal, the ltalian 

CM&in fiber., In aevert'll reapect.-a the fish fib-era are cld.meid. to 'be 

a.ivant~ooua OVC" the Lanitel fiber. .Partl y on aeeonnt o~ th.& luge 

1dP of the molecule. the J.n1t1ators bel1ffe the fish li~er to be th& 

b~ttd'. ~ eP1nning eharacteris t1ett of the fib\U°' made from f'ish ae 

.· 21 supposed to be better than th.Ole of ;Lan1ta.J.. 

19 ~own. l. s •• ltJ'ew Fibera from IUrogeti.ou.a ~ts,• fe,.:tUv 
Ool.orist. tx (Jnue. 193!). P• 371• 

20 •Plan sea Syntbeti-c11, • :aus1ness Wee. U (J~ 22, 19:58). 
p. lJ.6. . . - ... 

21 Ibid. 



Cellophane, anothel" or man•a teat tube fi'beru, 1a manufactured 

!ro wood. pulp or pur1fied c Jl.uloae 1n the :tora of squ.ar sheets. 

1?he:se sheets a.re then soaked. in cauatio •od.a. dampened. and. bradded., 

and ~"ed. for two or three ~a. 'lhe resulting product. alkali ee'llulose, 

ls treated with carbon difftll.fil.e and then dia.-olved. in os.uaU.c soda. fhe 

visco e is thtm extruded thl"OU4h e. al1t 1n apil'lnerette in th& form of 

sheets of t.hin weak cellophane which ta atrengthened by acid baths. ifhe 

sheets are washed., bleached., dyed, and pass.ad through a alyceri-n an.4 

water bath. Aa t.he £Um passes through th& &1,7eerlne and water 'bnth 

enough of the glycerine is absorbed to make. the fil pliable. '?o rolllOve 

. 22 
the e.xee s moiature th& ahe-et is :pla.ced between hea.Y7 squeee rollers. 

1'he eol.lophane 1 ettt into length& and wrapped for use.. !he film 

mq be embosa:ed 1n any design by tb uae. of pres.sure :rollers. o mak 

eellophane moisture proof the film is paseed throu.e;h a special noisture 

proofing solution which tre~s both sides of the she t. 2> 
Cellophane la not s flexible as other f1 bers, but it can be woven 

or knitted. !he narrower and thinner the atTip the JDGre flexible th~ 

fiber 111 be. I! the e lophane ts woven or knitted it is ,ra.ah&ble; 

but cannot be, ashed in the sheet f'o • The transparency of the product 

19 one ot its most dedrabl qualities. 

22 Peck, A. P •• *Oell.ophane," scienUfie .American, CLIX (Ma.Y, 1938). 
P• 274. 

23 Ibid. 



CQlloph.ane la usually used 1n combination with another fiber. It 

is ehiefiy uaed tor novelt7 effecta (Plate IV, J'igu.r,e A), qt1lte often 

mixed with rtt.)"On in velvet to g1v l\lGtrous, metallic £g>pear-nne-o. 

Soiae ues that have be&n found for the !.l.a.t-~aped fiber aret shower 

curtains (1J,.ate IV, J'1gu.re B), costumes,. and ev-enin{; ar. !his fibei­

he.snot 'b.een ~lo,-ed utendvely in the mamdacture of clothing for 

general uae, t rather has. been used for :f'tect in costume anA clothes 

for evening wee.r. 24 

21i Ibid, P• 275. 



Figure B 

Plate N 



f'.ru· .a.J.moat a een:.tur; the eonswni~ :pu.blie ~ bee acqrud:nted wUh 

ru.bbe'r' .gnd: rtith the old.er type of el.as:tie, but it BS not UX).t:11 1930 

that the n~r type ~f elastic. La.ttex. wu iilven.ted. fhe La&~ex fibers 

are making great progr0.ss in Fat:tio:ally ever'; branoh of the text·Ue 

in.dt1str7. flie:re tq,;pears. to "be no limit tG the u.aes of the more t.~ 

three lnmd.:red types o:f yo;rn manufactured. Uamitaoturera are making 

vnrious us es o,t· this, ntnrer t7.Pe 0£ el.a.st :tc in ap~ £er l!lell I wonien • 

and ehlldren.1 

.Last·- ls made fll'Gl:l la.tax. a. m.ilky 1;tmnl&io11 obtained. by tepplng 

the bak of robber trees. 1n tlae ~ture of the Lattex. fiber• lat.ex 

h c~icaJ.11 treated 'lmdO'r high ;pressure e.lld. forced through a-11 holes 

to fol"ffl :filal!l-en.ta which in tu:rn are c$l..led la.ctrons.. After tM.e procesia 

the fi 'ber is in the fem of a solid• round thread wh1eh is vr.dca.ni:ziKJ. 

to prevent oxidation. !he !ilam~t.s ffl.lO' be spun 1n tfiIY d.iamet.1tT aud 

given .a;r.i;y 4~:,ee of olastic1 ty.. 1'he 4-ctron 1s then covered •1th wool. 

winding of the other yarns around the :fiber 1oprovea tlle a.ppeo.l"unce a.s 

the tastex acq,air$S the ehax'a.cteris:tics of the tut,11.e !ibex- used in 

the w1lld1ng: proee11s. 1.!he La:stex 1a::'?J. is .said te take. any color knoe 

to tho o.odern chemist~ 2 

- .. . ... _.. . ...... ' . . . - . -

l *Jigut'\0s ar.d Fas·h11"ns in Les.tu. tt United. States liu'bber Conq,any. 1939, 
p .. 2. 

2 ''""!ld (!! .,.,... ·• P• a. 



M,eordimg to, Mr. Arthur Cfot ,e,. Chemist in -eharge of tti. ?.abo:ra:tol::'f 

of' Ctma.dian L.a.s.tex I.-irdted. natural. a.ged.ng of elastic tillers 1s brou,ght 

a.bout b7 oxidaU.on. fh• period o'f 'time which tasteX wf1l rltaict oxi~ 

tion. is: detemin-1 in oo•ance by a process eall&d the OJ:71!•• l3mn'b !eat. 
' ------~ 

The a~lea of yam or :f'a.brie to l>e tested. SJ.'a p~ in & steel pressure 

al'.)paratlra a.tUl. oxygen 1• 1nt:roduead. _ !he, bomb ia th:en plae$d. in a.n oven 

or in .. a wat.-er be.ta. ~ the tam.rHtra.ture remains eonsta.nt th:l"attgh the 

test1tlg pe:rioL. kit ~nalic 7arn. er fiber that wUl resist 72 houn of 

tb1s test wU.l. have. on.e 7ee,r shelf life be!'ore <let-erio'r'ating,, that ts. 

th& ;rem ~ be kept one year without lGsi'i'lg any ef' its prope1'tiu. D:l 

the a:pplie:a:t!«:m; or thi.s test to Lute:. it resist.el. the- t:t-eatment ~­

~ ttom .35 to 42 ~s. thtts provirlg: that t.he .Lastex yarn i-s p~t 

to a high deg?ee) 

Laut ex 7arn'fl1 mq- b~ woven or knitted.. with or w1 t-hout other non­

elastic yarn• into fahriea o! all kinds. Whe elutic_tt.7 which, liaat:u 

gives to fabrics ~ 'he tlo:fi~ a.a one,-,,-wQ .-tretch r,r- a!Jc two-wq atr~tch.. 

:rnat, ts• the Lute ya:rna 111i1Q' run. 1n the 4.ireet ion of the 'lfUl} or the 

filling er in both 4.1:rectiotui. J'requent,l:, the one-wq stretch fa.brla 

is eol'tr\1.ned in t.ha sa,ae ~en.t with a. fa.'brie hs.v:ing a. two-way str-etah. 

!his p~c&S':t b 18.ld to reall.lt a a. ~meat that g,lve11 greaiter eomf.,rh,. 

·lit --A . l ~ t-. ·, ~ contr& • 

~- incQrporath« te.stex stre,teh to tit the bed7 .and then eome 

back to- their ori£inal state. fhe s:treteh i.$ considered tc be ::pe:rmaneat. 

as U is kn.own to usu.ally outlast ·the ganw.int itself. fhei Laatex y-a;ra. 

4 """;f,}l ,.1,..,p~_. 



do ernl cha.rneteri tics of th& mater-1al: nor th 

react-1on or the material to wash.ing, pre1Jsin0 , cl.GQJ'.ling. ir<>ning, end.­

inc. or darntng.5 

so. e of the old t1}le of elo.stic was 

and silk 7EU"n8 anm.rul thr~ cut from sheets or rubber. This type ot 

elastic a.a 4tld still 1 useful 1n mony wan 

tlall1' ttrtbutes such 

hs.bilit;r , and others tb.3.t tl1e older t:,p of ela.stie do not hix e. 

LD.stox itt not Q.ai::11:fli:ed 1 ol"dinar1 etho · o-f applying ru.mt. rics 

?:lade of Lti,stex b ironed or pressed 1n th -a er a.s Mf3 other 

fa.bric . The cleaning char ter1st1c ot L tex 1 one of its most delliral>l 

propcrt1es.., lt mE.q bo cleaned er ltinndored 1thout an:y Bl)Pr-eeiable dm:Jag&. 

Tho Lastex y-m-n i1 ligllt in weiljbt and is uses. Un11ko 

the other tn;,e ot elastic. Last.ex is suitable for wea.~ • knitting, or 

shirring proce s~ in the manufacture of :tabl-ica. 6 

!h hit or mi s fit of' t.he :-rera,g ~J.'la.d.e .cl othine in many 

inst ces has een 1mprov by the production ot ga.!"Jllen.ts that mold to 

to bo tho a.ttrfb tea of thoa fabrics . ~o long lasting quality Gf ln.'.lter1cl 

o-0ntainin& wt 1 dn.e to: the ~eat flexibility of the tabrica. 'fhey 

offer les resistance to w , and. tear than do the or rigid fabrien.7 

Ltista: 1 a dl.ie:!1.y loyed to insure com"ort and flt 1n az>l' rel. 

but it is also ed to add texture interest to fabric 1n the fo.l"D ot 

5 "J'i&Ure and 

6 Ibid. 

1 A tox, The ra.cl.e Y 
Blbber Co any, P• 7 .. 

e shirrinc £feet b oen in Plat V 9 
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Figllre A. !'his effect mq be accomplished on an ordin.ar7 homo sewing 

machine by the use of a specuu Last thread. In the beginning, tastex 

was emphasized. o;r the anufo.cturers of corsets, svrl.m. suite:, hoaiery,. end 

y uae& ve been added. 

For over four years,. I.astex has been employ d. 1n fn.br1c shoes as 

a t;rle factor. In the la t two years it has been used 1n 1 a.thor and. 

patent leather, Drting stretch to the leather as a wllole through a. 

finely oven ba.ckin o:t :ta.bric made with tastex yarn. The te'l'. is 

usually placed over the 1!l$tep 1n wmen•a shoea,, thus a1ttrpli1)1.ng the 

style llnes . It has b en a.id that the shoe tend. to c'on1'orm to th 

shape of the foot after much ear, eansing the shoe to lose its original 
g 

shape. 

In women' s wear the :follow-ing u es ht.ve been :found for tho Las.tax 

yarn; coraets and pantie girdlos, exAl:lplee of !o.br1es us for such 

purposes EU"e on Plat VI, g11re ~ and o,. brassieres, und ~. hosiery, 

eur~eal stocking • ab.oea, ~lr.te. sport, and evening d~eso.eo, knitted 

sport wear, maternity dresses, blouses, hotl8eeoats, cl,ov , 'b , belts, 

tr ·1ngs, bath1?\'; suits, an ~e o-r this fabric is on il.at VI, 

,,. igure A, baa.ch clogs .. playsuit , and notions. 

Uanttfaeturers aro n-o o.f'terlnt; the following tYl) of men. •t 

opparol containing the Lastex fiber: und. ·· ear.,, hosiery, thl tie goods-. 

ca.pa, vest 'back , sports a.r, sweaters, and. bathing trunks. Lutex 

yarn . be inserted 1n the weaving of en•s dress and. port suits to 

make a. fa.bric h1ch all tor mor movement yet provide a. close fit 

tn the garment. On Plate VI, Fi e .A., l ahow.n one ty_pa of this, fabric 

Ib1d. 

.. 
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tha.t might b incorporat-()(1 in men •• sports wear. 

La.stex fibers are employed in th follOY~ children ' • wear: under-

enr, sleep inc g nta, diapers, knitted bottle covers, arter'les hose, 

caps., berets, dresses, knit su1ta for boys , Md bath!~ rota. 

e uses for the Lastex fiber are constantl;y b.eing ll'U&,""etted and 

tried: tbna the atead.7 grow,th ot th& Lutex .fiber in the pa.st sev-en ;rears 

can e realizerd.., It is possible that JMB1'' other uau will be d'"eloped 

to int.l.uf.lllce the wearing ap ,a.rel 0£ men, 'flomen, and children. 
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llATOll 

S1nee rqon 1s the. olde t o! th. a,nthet1c flbe%"s and most peopl& 

are :more or less familio.r with its histor;y and production., onl7 the 

recent developments and the present statue ot the f1ber 111 be dealt 

1th in th1a study. 

!.ecen.tl1 there have been JDan7 important chaneea made in the quality 

and the n :ture of the eellulose yarns produced. More eeonoJnical. proe sses 

ha.Ye been discovered t .o take the pla.ce of the orit:inaJ. Ohard<>nnet pro,.. 

cese.1 It baa been said. •'lu.rning to Ra7on one finds that the d.evelop­

men.t of pecial .strong vlscose yarns, th& reduced -coat of produc~ 

aeetat yarn, and the d.e,relop ent ot the new ttS8'11 for R.9¥.on staple aro 

lea.41~ t,o greatly expanded. oonsumpt1on of the, fibers: derived fr 

celluloae. • 2 fhe fine mttlt1f1lament ;rarna of high strenu"'th produced 

t~ are certainly a geat improvement over the ea.rli r re;ron with 

ita ooarse flbffe aml. low trength. fhis increase in the- atrength ia 

a.a.id to be due to the stretching of the :filaments during the proeess. 

of their nlaatic fonna.tion an:l tixation.3 . 
Re~enerated cellul.o.se fib.ers ~e now being :produced eo ercially 

in this countey by the cu:pr niUJll proco.s and the viscose process. 

Moat of the mtpralllllOnium rayon ia produced by the stret.ch spinning 

l Bonnet, 1 •• "Recent Dev.elc,paenta 1n lla1'on and So e o! the ~'Wer 
Ua.nufactured !extlle J'ibers,• Rqon !ex.tile Monthly. l (Febrnery, 
194(}). P• 82. 

2 wao 1 to Make oney Mako Uore Money Through Stnthotic Fibers," op. cit., 
P• 102. 

3 •1t.eoent Developments 1n ~on e.nd some of the Newer !anufaotured. 
textile fibers," op. en •• P• 83. 



proce e. &7on spun by ta1 iethod fa said to 'be c-harncteri~ed b7 th 

exceptional finenttsa ot fil enh which ·oon be obtained. Cont1nuou1 

filament cup.ra.mmonium :r-qon is being USM in a variety of woven and 

knitted t :bric wher& tho flnene s of yarn make 1t desirable. Small 

a.mounts of enprammonium stapl& have been developed 1n this count17r .. 

but it 19 not considered. as btporta.nt fro a. volume s.tand.pc:,int. 4 

4.t'he viscoae type of yarn and :f'ibel"a is at, prftent th moat b1por­

tant a! any o! the qnthetic fibere from the atandpolnt of volume con-

s"tlll;pt ion. Recent developiaenta 1n the pro<luet ion of vlt-eose oont.inn.ous­

filo.inent rayon ":Ve be-en the itI:.,rovements in tens1l\t strength• 

elaatic1t.y1 uni:f'onu.~. an finenos .. Other develop en.ts wor~ of' 

ention a.re the s,<>-ealled. thick-and-thin yarn used to pro.dxlce shantung 

effects 1n woven tab:ries am. abraded filament :,arne. 5 

By a. mod1!1ca.tion. of the spinnin process ot the viscose rayon. 

yarns ~ be obtained tha.t have h1~:er strength both " t ard. d.r;y. 

Cord.u:ra, !enaseo, am Beqflex are the h~ itrength viscose yarns pro-

ducQd 1n this country. A atrong Yiaeoae ra_yon. staple, Strong Fibro, 

1 being prod.uet,4 by a. sb.tila:r method to tbs one d.eacrlbi fc,r the 
. I b 

continuous-filament fie;eose r on. 

JiA important. trend in the r07on field is the broadening market 

for varioua t;ypea of ro;ron s.taple. The consumption o~ r~n a.t~l& 

ro fro 53,000,000 :pounds 1n 193g to loo 000,000 pounds in 1939. 

4 "ktting the Spotlight on the New Synthetic Pi'bora,• Textile World. 
L:X:XVI (September. 1939), P• 7g. 

5 Ibid. 

6 Ibid" P • 79• 
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Predictions have been ma.de t-hat b7 the e:m. of the decade it will be at 

least tive times that figur,e) This tn>e of fiber was first developed 

as a direct substitute for tbe natural f'i'ben, cotton an.d wool. later 

the trne ciual1t1ea ct the fiber became evident 1t was tt:J d. tor- the 

purpose or obtaining a. ch greater variety in :!ab-rte desie;n. !he 

staple !iber is not.bing -more than the continuous ram cu.t into suit­

abltt lengths to b.e handled on eotton, woolen, and. orsted. ahine1"7. 

!his t7P . of fiber ea.n be 'blendod ttith :nn.tural fibers such wool, 

cotton, or linen t-o prochtce very str1ki.Jl6 :f'abrice.8 

~n staple baa. been devel0ped. f"or use as dres goods, draper tea, 

alacks., and sportswear. ere i now a tmclen.cT to employ the staple· 

f'i'ben: alon or 1n combi.nation with other fib-ers in the nfooture of 

suitings and overeos.tingo. Large tlSl.uf'$.CtUl"ers of tugs and c.arpets are 

e::perimenting mth the rqon taple, and n.t least one company 1 offer­

·1.ne ~ containing this fiber eommerciall.T. Still other p-oasibiliti 

hicb are bein6 considered for tho us.e of this fiber are blankets-. 

uph.olete1"1, !l%ld to.wclini;s.9 

A lllOdified. viseoae staple is bo1ng prod.ucod. in Europe in which a. 

s.1!Jth-et1e resin or eas:ein is incor;po:rated. 1n th tq,1nning solution. 

This type of staple is •aid to be tnore w<>Dl-like in appeQl"anee and 

handle then that ot the ordinary viscose sta:_ple.. Oisalfa, a product 

7 . 'ttOtl to ney '!~ S'ynthet ie l'ib&"a, fl op. cit. 

8 • Recent Develop ents in Bayon and so of the ~ r Textile Fibers,• 
op. oit .. 



of this nature, is ittported u this eountey 1n small quanttti&s.10 

A wool 1.nrl.tation fiber 1a being co11m1ereiall7 :produced in Ja.pan. 

and equipment for it a prochtct1on has been reo4tnt ly made a.vailabl& 1n 

tlrl · eountr,-. fhis tn,& ot fibel" :resembles w-ool in lust · r, handl • 

and crii;p. 11 

Acetate yarn of a high tensile strength. m«v bo obt 1ned by the 

special stretch-spinn.1ng :process. ?eca ia .a. new tn> of aoet te. ray-on 

prodttcecl in this country which is chara.eter1zed 'h7 having a crimp or 

weight aheers to hes.Tl" W(Jl"ated typea.. !Cele. anot;hor brand l'ecentl7 
12 

announcGd.. also baa the crinkled appearance. 

The hoo.ut and. dnrabilitJ ot ra;roa ya.ma hn.Te b en steadil.7 il!Pl'Oved 

and ma.!J3' new uses have b&en f'-ound for the yanus. a resnlt of which 

th.a world.. 

10 •putting the Spotlight on the Bew S711thetie Fibers." op. cit. 

ll Ibid. . 

12 Ibid. 
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In con&idcrinlS the a:,nthi'tio :f'iben that have been enthusid­

tically reeeivod b7 tho 0 eneral public for the pas.t fmr Yeol"s and. the 

progress t~ ha.ve mad.& in this brief tiine. it soe s safe to s~ that 

tho test tu.be fibers a.re :rapidly riei:DG to a. a1gnifleant place. in tis 

tmile world. 

It h3S become increasingly apparent, that in the textile field a 

change of revolutio11a17 character is ocetlr"ing. ;pa:rtia.117 due to the 

expansion and. use o.f tb newer fibers. '!here ia mu.ch controvera as 

to the future ste.tus of the natural fibers._ w.t it l!1a.Y be said that a$ 

a result of the intsneified. driv of chemist a • the synthetic fibers 

' denmc variety of rabries and will re-

place the natural :fibers for eertn.in purpoa.en. It see a reasonable 

that tho ua of certain srnthetic fibers will permit production of 

more ttn1:f'orm products or products which can be sold at lo er prices. 

T'ossibly • larger quantities of s711thetic fibers a.re m.a.d.e avail-

:ble o.nd as th prlc~s are reduced, they will be employed more and more 

in st;vles !or the iddlc an lonr inco e groups. MODY other synthetic 

fibers not p?'od:uced at the prea.:mt time are expected. to be available 

in th next f yeo.rs~ 01:ir co ntry 1s now in neod of a substitute 

fiber !or the na.tural linen fiber s1noa e.t the present most of the 

linen JllU t be imported. 

!he r~idly- expanding uses of the S1Uthetic fibers G;:t'_pected in 

the next d cade will bring new problems as well as new opportunities. 



No one CAn safely predict with certa.lnt7 what th& futur6 l»lds for 

these fibara. bttt. 1t is hoped th&t the information presented in th.ls 

pa!)e?' of the current. dev c,pments and. future poaa1b111t.1ee -will ella.ble 

the read.er to get e. better vision of the proueas being made 1n thi• 

field,, and to a.rouse an increased. interest in the prodnct1on and the 

use of tho test tube fibers. 
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t• woo1.20 

!laeu fts!l ttlNN an aall to l>e s:11dlar w lraalW. tht lla11aa 

OM.S.. A•• I'&•.,....,_ noeoi• \lie ft.all fl'ben an clat..a.'91-

M.'f'~ •• 111.tt J.ald.W ~. ~• .. ._,of Ula 1arp 
•. 

•1• of U\e ao1N81 .. U. laltlatortl Wl•• \he tleli ftber u 1* '1llt 

Wtv. !be qtaal-.c ..,._._.lat.Sea of the· ftbtlr _.. l'Jioo• ts.h an 

a.pposel \o be ,.,..,_. Illa&. tua• flt MldW. 21 
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