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Conzursrs er: woln, conpronted With en wyer incr.oilinT nimosr of
ricw Loxtile toms. e

firdisnes for Loe well known 100 ond,; @i Lo thode confusion, (danor-

o 3 JE T T I I DI S, o~ e e - Lo v et e
fisers erno finicies are vowild =ir-, 59 tes corgw:r e mors factusd

irnformation pertoirdins to L reonective porformance chirzcborizstics of

tie different products,

-

The hi:h pricz of wool las alsi:e incunitive Jor tie deviolarrt of
fiters whish caon be use  in olonds with ool or s an aliornasls for some

v been maoe from wool, Dynel is on: of

«

products wiich havs treditionall

thrse newly «ov-1loy od fioers recoaronsti as zn &iornst >, IU is gn
from thiz "Virren V" stacle floer produced oy tle Czriice and Carvon
Chericals Compary . Dynel is szlc to Lo non-iTemeuolz, cliericely-rosistont,

strong, resili.rl, ard eoowr leal to procduce . secause of its warm focl
as wzll as its proveriizs of surenith e resilicnza, it hes bzen vircor-
ously promol=¢ for use in blanbcls,

Lnoticr devilovment for dinsressei wor-ih in feorics has ben a?

H e P N PR 4% a Yen aein g e PR S SO P T
cy the Celancs: Sorporstion Lireu i th2 vormosmy crimpine: of its acotat:

Ticers. Tueos? crinmpza fivers have g owvors o on the merkst un.er the nemsz

1

of "Intercel™, It has beer quilt=zd to setin,

favrics, the inlcrcel cornstituting the interlinins for storm coats, etc.

.2 fabiric for use a3 crin



tiiat increcsou e aiculion
low:r in price- Lisn wool,

ma. - < - o 3 .
T2 purposs of Lhis ¢

cent dynel or acetchbe conj
veravle cost, The chiract
averes(? conswnar consinors

of weight, softinics to tou
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drying time; rctonlion of

Lrinke- and dist
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ob jectives, ti.zn, ol this 1
rhysicel anc performance c

serformence efter twiont,-
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s Cu Lorurry gl \A:, nel Llarlois Leve o

role to sore all wool tlecizts, Tt is jossicle

L .. - ~71 .- 1
cnce Ly roved meSne s mey ovonbuslly meie thiem
Vi W by e e e Y by 2T, A e b er o
SUTG WaS L0 e e Ly w0 e @ Gurlis Ol

recentl, intee mzed crib bliaskels of 100 per

)

cre with 120 por cont woolsn vlerkobls or cow-

coristics dinvesbisrt-2 werz those wiilch the

¢.ogiraule in criv vlenk=ts includng 1ihiness

whi, warmta, ent colorfasiness to laun wrin:,

{ frocuent laanczring of cnildren's vlanbots,

(SN
D

ease in wesuing, i.e,, a relatively shord

orisinal softness, rasilience and hand

we
[«
—_
=
fe

ortion ere esp-cislly signilicent. Tle primary
nvesul sation wore Lo cerpar2 the inboerent

tercetoristics of the new blsnkzts with their

five leunierines,

Two types wera cucsan for comperison; ths woven and the conlorter

type. The latbzr hed cither celiyed acelziz or dyn

fnelysis of levoratory cal
parisors betwzen the wol
onfortrrs as weoll as comp

structions.

a constituted tie besis fur c¢velusiion an. com=
end dynel woven blenkats and tetween the knit

arison hetwascn the wovan end the knit con-
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Dynel is the staple Tivor spun from "Vingon " rerns end produced

oy the Texiile Finer Dejpartment of ther Union Cartice and Cervon Cornora-

tion, It is compes:d of {0 prr cont vinyl chilorice an’ LO pur cond

acrylonitrile in corolym.r ({) an 5014 in two Lo turnty Jenisr sizos
énd in a nurber of fiter lensths, Its cnlef propertics are scid to oe

rcsistarcs to

dimensional steooility, wormili, voth dry and wob strons

conuvusiion, cuuricrls, end nillew ard its marke ! sensitivity to nest.

A ! EIE— AR SR oy e et oo oy b - - - - 1ot
Indugtrielly it is uc:? for dyo 22?7 lanary nsis, wetor sodlensr mnd dust

fume bess whnile in domastic wse it is found in ‘rarory eni uphiolstory

faurics, rugs and blenkels, I4 is in blankets that 1t Les voeon more

to the. touch, nias hi~h cov:ring power end tle floors do calrap air because
of the irregulerity of their cross-suciion, Thrse cherascteoristics te-
-cether with its resilicnce arid sbrongbin mel: it possivie to produce

heavily neypza fadric without impairine the sirensth of the produzt,
Thes2 have been the primary s21lin:s points for ¢ynel Llackets,

The Tzxtrelizin~z procecs (z0) for crimping s nthetic fizers adied

new horizons in ecetete production, Tlis procoss edls encrular crimp and

more wear end coresion, It is elso said to increcas: the dulking cevascity

P

a fibser @nd so zlid to its warrmth o

oy the tonsion of hish twist., Celansse rescarch has rasulted in the



crimping of &ll its suoplz 1iDars ane suosegacntly in ithe thormel
material knowm as Inteorcel (L) Intre=2l nhas veen used in

insulatin; mate:
irterlinines of cold woather cazrnents
nel cr crimnce acotats

blanlk:

U

a

tutics of dy

ilthou "l no
s «cnoral clerscteristics
el the pest gquarts

th? veariou
tiiou-hout

reporteud,
factory to the consumer have peen stiriies
fiect of Tavniorione

century,
sl & stuwy of Tie Wlfe

In 1927 ruinick (23) rovorte

" Cotton uvlankots, Toermal resistence,

Urnon the Thermzl Insalzstir~ Velu: of Cott
arn @ 3 £ oan st PR ) £ >
ware dencrminzsd feor ca~h t srecinzn oofors

suraen end

- 7 4
bowinath,
Iohiea, romeust

weigit, len~hth and wi
he samules woire rowel:
tid

laundcrine, After laund:rings t
thermal resistarce wes arein determined, The samples woers tiwea no
set of measoremonts taken., This procecure was followeoa aftar
tiue results of this investigstion

and the smme
eaci. laurcarin~, It wrs cuncluded fror
tuat an adcquate process for laundering cotion vlankets nust provi

ffiness of tue

tle oriminal flt
may evfincu

mzans for either prescrving or restorirn:
nap. Further, it wes concluue: thet each laundering process
sistznce
nbent and

in thermal re:

se

ticated the =ffect of Fiber C
Slentets,

a slight decrea

Gilmore and Hess (13) investic
Cere on the Resiliency, Thickuess eni Therszl Concuctivity of Sle
¢3 of couten,
paper blanbct

aliC

Blarkets of 1C0 per cent wool, 100 per cent cotton, blen
reyon and wool, of arclac wool &nd one
end storave wiure

rayon and wool,
The effects of launizrins, drycleaning

s wzre found to v2 more resilient then

were studied.
n t..cs: witiiout,

gll weol btlaniet

determinead., The
the bleads conteining wool more resilient tile

bleras and



Launderins and dryclezning tornocoe to reduce rosilicncy. The thermel
conductivity of the tlenkets was found to oo related to tne thicknoss and

construction of the febric ratter than to the fiter content. It wos

found that the hoeviest end most exrensive wool wus slipnlly loss yro-

tactive thaen the peo2r if zoth worzs tuz sazme in thiicknczcs, Wil one

excepticn, lavndering and drycleaning incrzesed the protective vslue of

the blenkets contairing wool, tub in most casss laund.riag greatly do-
.

criasad protective value of Llankets containinz covton, Thore wes

strinkese in all bleakets ana in boil: tipes of cleuening, howsver, leunder

>y

B8]

ing ceuszd :reater s'rincate tnen dry cloanins. 11 wool Jlankeis wors
among thosz having tie lowest per cent shrirnka e wilh tle hishest in
blankets containing rayon. Warp ghrinkare was excessive while fillinges
shrinkaszs ¢did not reducce the wictilis noticecbly cexcent in an sli colton
anc¢ in a blend of wool &nd aralac, Cotton and rayon streichied 1.0 per
cent and 2.9 per cent in wi.th resoectively

& service study of blaniat faurics made from olends of weol and

o~ 1 s

mohair was reportoc bty kowe»s, uays and Heriy (22). The tla k=is were
used by the Unite:n Stetes aval Hocuitsl in Wesnirpton, D, C. ant wore
laundered sixty tiw.s et two wool intervals., In tiis study it wes found
J J

het sirnificent charccs wore producce in tie 1lentits by sorvice, tut
arouncs of wier and leundsring did net producs proiressiva
chanres in the vericus prousrtics, Both compressional resilience and
thermal insulation. vilucs woers simificently lowor in laundere- blankets
then in the uvalaundzred, & sizdificont inerecsa in stronsth was notazad
during the first twolve leuncerings in both werr and filling, lwwover

) -

= 3
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sussequent lsuncérin:s did nct procuce furtlar si-nificent chan zs
strer vk, Shirinks;c was mroeator in the wern tien the filling
in the all new woul blarkets than in trose cornteining roworke i wool,

In a study oy Heys (17) consumer s.ccificstions for houschold blankels

(o)

were sapoested,  Six classes of vleonkets heovinge Jdiflirent fiter content

ware stuaicd, The blankeots were not leundered; only the initisl specifii-

cations were daterrminea, Wool and cotton blunis were gonerally more

resistant to avrasion ana toensile strer th vericd ;reetly, perticularly

n: yerns., On tus vasis of the wste collected, iV wes proposcd

in tiz fill

e
E
=

.

thet; 1) blankshe be classified by fioer contentl ane woicsht; 2) tuat tho
clesses o2 cefined by minimwn requircncent for  yarn count, breaking
strength, welcht end thicknese, end by maximum regulrement for air perme-
ability, hest transnission, @nu loss of siceniith eftsr asrasion. The

purpcse of this classificebion wes to enzrle the consumer to purches:

for individual ne=ds end to be ails to comrars blacksts in diffzronu
clesses not only on bosis of price, fiLor content and soneral eppeérance,
but by waizht, thicknzes, suren;ih, &ir vorroaoility etcf cs well, It
was suzrested that infermation could bz vivin on the label or oy statinT

1 4 -
K20 ad8

that the blenlkst meets requirsmenis for a spzcific class of blen
establislicu b an asscciastion such as 4.5.T M.

The performaice of blankcts, marmfsctursu under war time restrictions,
to verious clezning &rents wes invostizzted by Ford and Strahen (11).
Tliey too noted grecter shrinkce in werp then £illinz and greater ¢istortion

O IS

in blankets heoving a hich percentese of rayon, Less coformation rosulted
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in cry cleonin:

waler witi, Iux was the most s Listactory a--nt for laaniering,
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Scizif r ard othur:
founi a lincer p-lcotiorsiiip cobwr on tha comrrossional resilionee ar’ the
wool content of cotlten-wool tlarkets enc the reeiprocal thermel trers-

mission wes found to te relec-o linavl,; to thee thicmess, Ther too,

found themiel trersswicsion to be 1ng pomient of tie kind of flowr, mopird

cal relsvicnsiiips wers sloo found amens Llhemel trensclcsicon, thiciness
et 1 15./in.?, and cor ressicility; ar ! anons thickn:ss st 1 1n./in.®,
compressivilit, and weicht ., Heazkine soroencibc of cléarikets wos found to
increzse in grnersl wita the ercs welsont and to decresss with coriress-

ibility. &11 tlenkels sthrank in Lobtn werew and filling directions with

createst shrinka~2 occurring in the first lzinuorins, Broekinz stirensth

verine, It wes furiher noted that decresso
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in compressivility indicaied feltin~ or matiLing of the blankots,
Since protection from col-d is the most important remuiroment for a

blanket, studies relatz’ to the werrt qualitizs of faonrics and thno

Hock and othiwrs (17) conclucded from th-ir stu iy of the tiimal proj-

febrics, tiet arza of contact coetwesn tne favric a~d thne

o

< 3’
€xin was & mejor fo:tor contrilwting to the chillin~g effcct of moist
faorics. {urticrnors tre,; foun: thet pro-wr-ssive improvament wss shovn
£

by the a cition of w.cl with its rou 7isr surfece ard mreetor loft, It

was elso notzd thet febrics wiich meke vest cortact with the sliin nreduc

Tferent housshold olanloet

ohen wit ony of e 2 oorls uscd dn laan croinc, Distillod

“

O



Schwarz (20) stabss thel ciz iz 2 viory wod dnsulstor and thel t
furction of taxtile Iilbvrs is Yo vo:n eir ter in grell rozkils inoa
cornstent wosition roleative Lo i ooy Toxnil: Dloores gioula rrovioo
"nee trens" to provent stroeishit line passe s of air Liros i Lbe foovie,

Hoffmen (10) also neted Lhat U eir=0ille: cpanes votweon the [ibers

inzuletion ani warril: croverti

s of the fobric, Tee o

zoverning the croiny of eir crocz in fairics accs 1) L= wiy in wisich
irdividuel Fiocrs vacik wiizhy dn wiery g doee Lo crisp, sbiffmoss and
recovery bohavior, ard 2) rarrn conctreuction (01y anid tuist), siene, siz:
anu distribuition of fiocro,

that neeat loss 1s ¢ opoondnb on tiilenass el

fa,rics (g;nurally) hhove

. ;
; faovics,

chiill or

w! N t-‘i]‘::u\f ¢

-

O

b
C
=
)
e
IS

& vorious Dunctliorsl cuerectoristic
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fle notos tust textil

= &lso not
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frotor in causing tue initisl
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JERACN

tion of &ir within their structure heve hiich insvlasbion velue. un also
notes thel feirics witlh, @ lowor prorortion ol ficer to eir will Tave e
higher rasistonce to hcoet flow, It wrs evicent that the lag,er of Joed
gir snzee was of oozt Liporlance in Coliredinire boet flow, o voints
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on tne somple) which disteilute tuls lavor mash b2 cerefally conirollos.
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Tacrics in still ar. moviss gir usa L2 mobbod of coqoasetbting ol otbrio=

~

¢lly the heet loss from an oil fill:d coveorr cylinuzr plocod In a well-
insulsted celorimabtor, Thz <loctrical aniorios nocoscrry fo cor oonmnto
for the hoot loss Trom the cylinder o its »rviromant wes detornivec,
Tie ratio of U= com onsctinz ermrer of Ui care cylinwer Lo theb of blo
cylinaer covarec wit: the cloth sarple o beo testod wes tekon os Lho
rsztio of protection for the f=.ric, Tests wore cormucten in still ana

in wmovins eir, Tl retins of Tabrics on i reasis ol Jncreesin

bo L the smoe 1o 55311 or diawovinzs &fr TU was also

(=]

found thet whorn med: into clos:ly fittin. covers, foiries hovine a pi

ra recber protection wien the smooih swrlaoe was noxl o fo

tiie body, Tuis wis found wo o truc in Jelorniaztions wels in ooth still

entt moving gl
Tnvesvicelors aoree in oonersl Lost Lhe warsmtn of e fauric s oe-

pendent on, 1) the emovnt of air 117 wiithin ils stevctur:, 2) the

[ - ooas N R T Ya . P - o ot
prevonuion of eir currents tlrou sy tis feorle, sua 3) tia eroas of countact

Furry end Otorien (12) dnvestiortoo Uhe effect of detercents end

Woshilug mevivas on tha feLric provervies of wool, Shriniie, Lreskins

tompereture er wotoroont in producirne coent.s.
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less then § per cent for roelexed foorics,

In an esrlisr sty Flobcher ana ot
sional cliangz of krit goocs veri». witlh
nuiber of courscs per 1-qch end the ficer convunt,

wes less in faurics havins LO courss per
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Lprily, 1752, at reloil sborss in Lausiar, nlcid-an and Cosaen, Indlane.
Two zroups of five bLlanksois each Wers of woven consuruction ad hind the

same orand nawe, Toe vlanceus in Geoup I wer: ra

s
a
@]
-,
b
C
I
3
c
<
F

and those ia Group IL of 106G per et Qyriel.  soceus: one of L wool
Llsnkets wes ol a diffepcrt vrang, 1L was nol used in the stucy, so lour

o

instezd of [five uwlaniots constitited Group I,

Thne wle iets in vroups TIT anu IV were ¢of a quilicd knib cunstruc-

or spun crimpad accebauvs in Geooup IIT e over

IV, ‘the uvleukebts in &ll four pgrowps wore finisieo with bindinrs of

The unit coctu ol tioe tlernkels in each rous Was cpvroximatcly tihe
ing from «. .95 to §. Yo, 1o pestlel colors varieo irclacing
vlne, pink ena sreen In Group IL,

meize, blue, groen and whive in roup III, eno neizoe, tlue, pink, «roeon

snd wnite in Group IV,

L tweaby=five inch sunere was token from ezcer vlenket s si.own in

Flates V and VI of tie sireonaix, Tinse sesciions wors voun: with

tiocn., The tors and backs wir: of worp knit acutev: gquiltod over e fillines
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oy Jor cursniied s lennioL el Cratore o Yzl

oty b onty-d Jaur orines, Whor roroainiar
>0 for oot roicsd fecvicos ol b orisinal feurds and
for corverison of vy o cclor e vaal carins Lo o sories of laond o=
inzs. Tihr puycical tes.e, Lofore 2 altor leund riaes, incelas.d boasile

anl/or bursting strensti, rosilicnc:, resistance L alrzsion an

transnission, Yern counb, fa.ric weiph 2o thickness wors a'so tal-n

N —— L P 1- . . -~ . DA | . — T . 3 N E I
of tie ori-inal clack b Troriles end aftor voab =Tive Jam'-rins,
I:""‘)v‘v cyiy = Fpeoss e
My T Lo 7 - e e e s e el R PRSI S
Tlhe vroce ure useo in leaorn oriam Weae & oo ifiso veorsion of Uad

recoreieod ny Lo Weolla tonss clocteic Comrorstion for washin: woolon

blarkzls in the Lasonironct, The wet-r sevor (1ol wis sob ab "reoodaph

. . 04 . A n -
ard the conbtrel cisl el Mwerma" (95 F). I'wo teulespooniuls of abor rond,

. ~ . - . ° - R B o - R neA - g L 3 Lo,
wers plecod in Ul meenins,  The maclline woes fille @it weler and the

ware ailowe! to

tlenke s com, lai=ly suner e in the soda,
soaix for ten minutos, Lhe minbaom Lime racowesncod for r nwvine seil, ont
the wetor extezebod vy a Lwo winubz svin, Ther were then rinccd by hand
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obur Ly e ,‘“ul“, SACELTUNT Ul Wadnrt
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ore &v a tine in &
thrournn tiie facric without 1iftirng tre olarizet from the weter, The, wors
then relurnet to tiie machine for a sceond 1wo minuts spin, 4L socona

similar rinsin~ wis followed ty a four mimt: snin &fler which tihe blanic

ware dricd flat on a retal screzn, Sefore the Lindin: was complevely

dry it wes progsad with oz bard iron with the control szt at "wooen",



‘ricr to lain oric -, to: hwenty-Ulve inch scuwercs of

irto an 2iar booon=ine sqiare

at six inet intervels bobween the buo

Scosecuent pest . linas wers vlanas
s2ts of parsllel lines.

Four vertical snd four porizontsl measurenents correct to the
onz=sixtesntn oi an inch wert mea’c cn each laindered seecinen alter b
first, second, third, fourli, Cilth, tonth, fiftesnth, tuwentictn, ana

s b

twenty-fifin lsuncevring., lhe aversse of the four warp and four fillin~-
wise measurcrents wore rscord-a gcd the rerconis-» dimensional chan-e
calculatel, The srecime=ns were sllowe. to condition on the metel screcns
from four to twolve hourse aftier pressing the binding, ocforz any mozsure-

~d . + -
mznts were telon,

Siriniase Tusting
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o
c+
Ay
[}
o
’...
o
Q
<
-
(e}
(@]
(@]
[
[l
iy
o
o
3
o
6]
¢
(W]
i
Q
@]
Q
(@]
3
e
&)
=
=
[&N
3
o]
[l
=
(&)
(o
o
w
cr
3
[
1

knit blankets. Tl

¢s wore cut froam the Llenketls es showvm in Flate
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VI of the kumendix. Usine a teupleate, a five inch
within a six-inch outlinz on each ten inch spveciman with the sices of
the squeores parallel and eguidistant. Tihe samples Wwere then laanderad

end drisid flat on a metal screen ab room tam




The poeeente re of s oinks o In Uie corplol 1y cries soopls wes
biie five inch squcres first 1n the direction ol ti
wales then in Loo circction o1 Lhe coas.s woroloer dividol into ono-

inch units wes ne-d for o oo
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arlng, onz=taninh inch oeing equel Lo

Yoy

.

ct

oyt A mam e S . S e e a2 e e s T
WO Per Cenu Thnenize 1n e five iaon Stylalte T2 arresz of tur.e

measur-orants i

sy H BT D waga e g, - ~ 3 o
2ol Lircetllion was recorir . as tie pareen

I3
-

cnangse.,

Tesed on the caleulel o shrinba - do b poloixel sqgoeee, Lthe san 12

was plac.d on Lhe stroteber of tio strinlase bester Lo e the tension

wzre proushv up to me:t the two remainins sides of the inked outlins anc

the feuric pressezo onto the nixdles with a stencil brushi, ELlternate

ct

ension wes apnlien to wales and cours:s uniil tie orisinsd five-inch

square was owtained, The mova.le nucdles

1

the direction of the stroten a5 tencion wus re-istorzd on tle scales,

3

een &3 the finsl 2ot ormmination of thie fabric

as

The registercd torsion was t

restorability.,

b. Lsvoretory Tosts

The fiver conbent was confirmed b surning tesis, b, tie us: of sodiun
hydroxdde2 for wool, end acclont rfor d;ncl end acetete., In distinouishing
betwcen acetate and drnel a solution of 20 wper cent wetzr and (O per cont

scetonc, by volumc, wes used, This solution dissolvedl the accelbabzs but



did net effwct the dyncl, wiiile 1CU per cont acctone dissolved bothn

acetate and dynel (1),

-~

LoSuter Micremotor wes usd Tor dobtomainins tie monor of yarns oor
inch for Loty wearp ad fillirs, Thes counls were toleon on the snacliasus
for aoresion tests and no two conteined the same warp or filling yarms.
The woven feoric squares were placen over & liit box feor counting the
nunter of yearns in one and ons-nalf inci: The avireze of five counis
wes recorded for tlie warp end f1lling.,

For tie knit blaniccts the wile and courss count was deterncincd in
accordence wiilh tre stancard procedure for knit feurics as ap roved by
Committee D-13 of the imcrican Socleiy for Testines materials (1). The
nunver of weles and courses per incu was Jdeternined vy countinz a spuce
of two inrches witn & micrometur. 71ie avera;e of five counts in zach di-

rection diviaded by two wes recorced as Lk wele or course count per inch,

The instrument us~ad for this test wes tie Universal Yarn howabering
Balance. icceraine to the directions accormpenying tre instrument, o
length of yern wos rancved from the feoric and meesured to itue props
length on the m=ztel tape provided for luet purnoss, The leng th roquired
for wool wes 12 end 27/32 inchies; for the dynel 3% inches (as required
for spun rezgyon). Tie Qa?n wes loored and hune centrelly on the balence
ook, and the index lever rotabted uniil tue ocezam wes in valance., Readings

were recorueG directly from the sczle with thie average of ten determinations



record-d a5 Uie yarn niwler, This procziur: wes Tfollowed for voth waru
and fillinc in the wover blanket fzbries,
Sinca it wes dm:oesizla to obtain ysrns of the rzauirad lorsth fron

the knit blankets neitiner yern nomucr nor twist wes takn,

rern Twist
in [1fred Sut=r Twist Tostber wes us-da Lo dz2ber.ine tie nmoer of
1" -

twists per inchi. The procecuare followed wes the modified rrocedurs

descrived in liaven, i chinical Fairizcs (1L). £ ona inch sue e lentth was

used which is the leryth recommendsd for single yarns. The yarn was
ravelled tack from the 30 inch sirip for a distance of four inches and
inserted in the rigut hend jew, The roneining length was carefully rerovead
with a pick needle so as to retain orisinel twist. Tile yarn, under a
deflection load of thr-e mrans wss insertzc into the left hand jaw. The
deflection Jozd was lilft=c, the jaw tirLioned and tie yarn untwisted until
all twist was removed and tle fitvers were perellel, Tus nuwicer of turns
required to perellelicze the jarns was rccorucd as tre numcer of turns

per inch, #&n averave of ten d=:terminations was used in reportine tie

twist per inch for warp and fillins~ yarns rospectively,

YWeleht ner uare Yard

AP
o
et —

Five spzcimens, two inclies squere were taiien from each olankct in
such a merncr as not to incluce tie sae werp or filling yarns in any
two squares, Thesc woere then conditioned for four howrs and weiched on
the Cneinomatic belance. Yeislt per squcire yard was corputed accordine

to the following forrula (27).
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——— — = = 07 . ;}91‘ Sq. 3"";1,

36 x 30 ¢ w2l ht of sareles in rass
square incies of sanvles x 20.55

or simplificd;

LOT1 x wei=tt of smarles in o .
(L ¥ el SnDas In JTE = 0z, per sq, yd.

20 squere incuc

Strensth

Fa

The raveled-sirip metiod was used for the woven vlenket fabrics as

0]

the size of the vlanksts did not allow for the lar-er spzeimens required

for the grac method, In accoerdance with £,S,1 ... procedures (1), ten

svecimens one and cne-nzlf by twelve inches were taken., Five were cut
having tle longor dimension persll:l with the warp yarns and five having
the longzr dimension parellel with tie filling yarns., 1.0 two srecincns
for werp bresking stranglh contained the same warn yarns and no two

-

sreciriens for filling strengii: the same filling yarns, Each specimen wes
raveled to one inch oy removing apnroximetely tlie sars nuibar of yarns
from each side, Esch strip wes then diviced into two six=inch strips for
wet and dry testing. For determinetion of wei strensih the specimens

were soaked in distilled weber for four hours, after widch they wore

removed one at a time and tested witnin two minutes.

Elonretion
The per cent elongation of the snecimens was obtained simultanecously
with the tensile strength and was recorded on the sutographic tensilgram

sheet. The elonzetion wes cslculated from the stert of the line as shown



b
o

rephic record until tns point of royiturc. in avera—me of five
dzterminations each for warp snd fillin~ was considered tlc percoat

clorngation rescsectiively for warp and filling yerns for that favric.

Sursiins Stren-tuy

Tiz bursting strencill of the knit feurics wes dotermired in accordance
with the sisndard cenersl metlod for testinzg ourcsting strengtn ss anproved
vy Cornmitiee D=13 of the hmericen Society for Testing Materials (1). The
instrument uszd Wes a motor driven pendulum Scott Tonsile Testing rachine,
equipred with: the ball bursting stilacla-ut, Five satmles, four and ono-
fourtih inclies square wore usewn to c:termine the dry bursting stren~ta,
kfter conditionirne, the specimen was placed in tue rino clamp mechanism
and held szcurely under a torsion which was uniform in all dirzctions, and
the center of tle specimon wes prassed zroinst a polished steel pell until

N

ruptured, The direction of the burstine motion of the ring clemp was et
right engles to the original planz of tiwe syocimen, A second saot of [ive
specimens, after irmersion in distilled weter for four hours, were burst
in th2 same marnir as tnz dry snecimens, Tie aversaee oursiting strength

in pounds in the five specimens was reported as the bursting strencsth
respectively for wet and dry d:terminations., The ovursting streonsth of

the knit facrics was tco hi<h for use oif tus Scott Tensile Strensth mecnine

which hiad the tensilgram asttachment for rccordinz clon=stion.

Tue thickness of the favric was deteminzd with tne Shiefer Compresso-

meter, the procedure thiat outlined by Schicfer (25). The sample to ue
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tested wes pleced on the anvil of the instrument smooth but without
tension, lne five inc: oot wes used erd 1ow.red uvon the specimen and
tiie pressure jraduslly insr-ased. Ween tne pressure rsachied (1 lo./in.2,
the lower diel recling wos reocorced,  Similar ovgervztions were made and
reccrded at szven other pressurcs up to 2. 1b./in.2. The slandard thick-
ness was rccorded as the diiferonce o-tuzon tie zero roading of the
instrument and the reecing at 1 lb./in.z. The series of rezdinrs were
taken at tlrce different arzes of the frlric specimen ana the aver:spe of

ti.e tiree determlinstions recordcd as ihe stanciard thickness,

Comrroessivilitsr end Cornregszional REosilionnn

Tie compressivility end compressionsl resilience of the fauric were

: «

)

calculated from the cata recorded wien the thiclness of tue fabric was
meesured, Comnressionilit, was recordsc as the ratio of ths raste of do-
crzase in thicimess ab a nrassire of one pound rner squares inch to tne

stancaru thickness ent wes corjpubes bty the following formule:

wt.2re

"
(@]

C = compressitility
= tlickness at

ct ct
[
[4)]
2
b}
=
o,
2y
o}
<
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The compressional resiliencs of thie specimen is the amount of work re-
covered wien tiie pressure is decrzescdi from 2, los./in.? to ,1 1b./in.?
expressed as a percoentace of the work done on the specimen when thne
pressure is increased to ¢ lbs./in.2 (2¢). The revorted compressionsl

resilience was cslculzied by the followinr formulas
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wh.are
o= the erount of work recovoeraod
C = the total compression

and Crt = compressional resiliecnce

foresion Hesistarce

The Tavor lLuraser wss us~d as the lasorabory meazns of creatine
destruction of th: feoric by abrasion, The calinrace whoels were pre-
parsd vy the procedure reco~riznsed for this instrument, before starting
the test and after esch 1000 cycles,

The test svecimens woers placad oa tie turntevle of tiie machine and
tightly sccurad epainst the clarping plate vy weans of a nut., Tie fabric
was taully pulled to prevent wrinklin: of the svecimen durins the test.
Finelly the clemringz rine was szcurely atiacied,

Six specimens from each vlenket wore tested for purvoses of conperi-
son of tre avrssion resistence quzlities of the fabrics, Flstes V and VI
in the fprendix siow the position of tie test specimens which wsre taken
from the vlanlats,

In the woven blenkeis the svecinens were soraded & constant nwicer
of cycles anu the seamples compara’ in terms of sims of wear. Sims of
weer were consicdered vo be cliences in thie anpesrance of the nsnnad sur-

1

face as well as tle apuearance of the yarns, but not nocessarily a breek

N ~

in the yarn., Tw specimens esct were run 1.0, 300G, anc Liro cycles,
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Three srwcimens from tiv: knii cleniicbs wers suraiced to a roint 2t
wiich tihe ratzrial was ju'l-cd bo show first sims of werr. The numcer
of cycles was recoriad el tie eorezive action conuinizd o cornlate
preaxdown of tie matuerisl., T averac: of tue nuwmcar of ¢ c¢les for thees
samples &b e&nhi tost intirval wes reoort -l as tne muwnr of wear cycles

for that groun. 1ie sccona sol of the:s cocclimens Wire run & corstant

nuncer of cyoles,

Thwzrmal Trarsaission

v

=L trarsi v is difficuall to accomilion

[&]

;ccurave peasatwoaat ol b

even with: aleguate lnstmeenis, so at vest the tost procetfure and instru-

ment of test for this suvuly provides orly a comparison of worivh values

of tre aiffcrent vla lets ond 1s not reprcsunted 8s complets or as a

IS
G

ot

reasaremnsnt of thedlr wrrnill widor specificd coniddlions of still snd rmov-

ing air,
Tre mellod usz. Lo tzst tiwe hizet trensler vronertiaes of th2 vlenlheis
was tust for use with the Fitch tihermsl cenauctivity apparatus (27).

apparatus consistci oft 1) & copyar cylinder, a "source™, wiich hels

Lory 2) a

(8]

waher mainteined et the coiliny point vy &n inmorsion hic
receiver consisting of a mown mass of coppar insulated from its surround-
inrs except et tne tonry and 3) a calvenomatiar,  The galvanoneter wes
connectea to two thrrmocounla junctions, one in tha ooltom of the source

incure crener conbact with bue
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and one in t
sarnls the source Wes wei-hited sc tiet the tetel weisit of source, water
and heeter applie ! to ti: feee of tiiz receiver gave a presswe of 3.3

pouncs per square iachi,
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The spaciricn o we testsl wes plecea on the recolver end Lhe source,
wiiich hed be-on tzehed to woiling, low r:d ontu bz sude and rscoiver,

Ti.e current was roed and rzcord:d 2t two minute intecrvals until ten

readin;s had seun rocoraes,  The rosdircs Were plottisd on semi-lo irithnidc

e PO Y e ywme e - Ll . -+ 1] A
cravic perer ant Wb thertsl contductiviiy caleuletea vy tie formulas
5 omp -
mo= _,‘./«{4) 1l e
o

m = slop2 of the greph
1 = Aldciness of tie metloriel
wo= mess of Lhe corper plate

¢ = specilic neat of il cepper plate
A = surfece srec of tic copper plele

A = cozolicient of thornsl convuctivily
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fn anelysis of tee initial puysicel test deta on tie four new

~ .

vlenk=t fabrics, to debernlue uliferences or siwmilaritios in clarscter-

istics end perforvence included enclysis of yern for num-r or sizz, ana
tie ancunt and cirwction cf uwist, and virificsiion of fiber content.
Fauric enelysis consisted of weave, welsht v-r sguare yard, yarn andfor
wele and course count.

Sursting and/or breshins strancie, <lounsstion, resistence

gion, and thermzl corouciivity constltutec ths performencs tecls,

Ficer Contont

[

crescorie ard cuenlcal anclisis vecilico ficer conternt, Wool
fivers w.re verilisd microsconically, oy ourrin., ar+ chemiceliy by boil=-
ing in a five per cent solution of socium Lycroxicde, [From roezcticns
obtsineo it wes ceoriclusen thet 2ll blanlet frlries constituting Gronp I
were of 1CC ver cent wool content.

Dynel wes distinichiea frowm eceiete fiLers vy immcrsicn in an O
per cent solution cf scetone. From tlie rescilons noted it wes concluaed
that faurics in Group II were 1GC per cent ¢mel and tie covering faorics
in Groups I1J &nd IV were 100 por cont scetave, Tiue filbers of Uiz vatt
in Group I1I wure scctete end tuosc in Group IV were dynel, £ vory thin

ayer of neatled cotten fibers coverce.d each sice of tie scetale bait in

Group I1I while a similar lajer ccvered one sif2 of the ¢ynel cati,



Yern fnelysis
Due to the cosnstruciion of it.e knitled felrics it wes not poscivle

to anelyse their varns, Zoin warn and £illine- yarns in the wool wlaukels

wereg numcer ten yarns.  In the dmel oplarnkcis Lhere wes e marked ciffer-

ence in th2 size of tie wrip and filling yerns. Fillins yarns were muct

oarscr (numcer 3), Lian the werp sares which wore nuber 10, This

Q

difference in yarn sive wes no dount due to tie fact thet orldy the f111-

o

ing yerns in the dynel olenkets wero navocd,  In tie wool btlanietls double

©

or "{wo cirectivnal® norping was done.,

In voth tre wool anu dynel weven vlen- s, the Warp yarns wers: more
tightly twisten then toeir fillin: yarns. Howsver, tlic Jifferenc:ss in
smount of twist vetween werp &énd £illing yerns wes much grecter in the
gyn2l thien in the woolen blankals, Tie averase namoer of twisls p=r inch

civen the wool warp yerns wes 9 and ¢ turus ror inch in the £illing yarns,

The warp yearrs of thz dyncl blank:ts bad 16 turns par inch but the filline

varns hada only L. £11 yeras wero iven a 2 lwist,

Veave
The wool blankst feurics wore consiructed in & 2/2 twill weeve while
the aynel tlenkets were of double weave construction, one st of werp end

two sets of filliry ysrns.

Yarn Count
Both the wool &nd the dynel woven feavrics were well tealanced in
construction, but the totel ysrn count in the woolen blankets was only

two-thirds of the dyncl., The yarn count in tlie wool blankets wzs 20 end



Cours= Count

There were sli:ut dififerences in the wele and course counts of tne

ecey

N

te-fillsad end the cynel-rilled blenket faurics, In the acetzle-

)

filled :roup the averazes wsle count was LO and tie course count 50 per

incl., In the dynel-iilled pgroup the wele count of tre knit covering wes
3G and the course count wes 50 ver inch, Tils differenc= in the wale-

course rstio in thie two knit cecnstructions would incicate thet differences

in their btehevior in the suos<cuent launderings wisht be expoctod,

C#ICINIL S C1WICiNTONS

= TeldL
Yarn Twist Yarn Coursg Fer Sqg.¥a, Thicknoss
Fatric kurner®  Per Incil” Counta Connt,? in Cuonces® in Tnenns®
A I3 v R N 5 Wiles Coorses

25 11.375 22l3

-

C

Wool I 10 10 ¢&.0 5.55 2
(woven)

Dymel L1755 3.2¢ 15.52 v.lh 37 3. 10.¢ 2372
(woven)

fcetete 1,0 50 13.9¢ 1573
(knit)

Dymel 31 50 12,50 L151¢
(knit

1 five. of 10 ceterminations 4 jvo., of § determinations
2 [ve, of 10 cetemminctions Z Ave, of 5 determinetions
3 fve. of 5§ detsrrinstions tve., of 3 determinations



Weicht in Cunces For Stunre Yard

The wei. it per saquar: yard wes celcolatzd from szrples conuitioned
- o . L A : e 5.0
for at least four hours under stanerd conditions of 757 + 2 temp-rature
ard €5 + 2 per cent relatvive humicily, The wool and dyncl olanket

weighed 11.3 ounces and 10, ounces por squarz yerd respectively., The

cynel wes initielly one-half ounce per square yard ligrter then thie woolen
olankets,

The weight of the acetste-filled blank.ts was 1l ounces per square
yvard and the dyncl-filled blaniets wei-hed 12,0 ounces per square yard,
The averave wei;lt of the zcelale-filled blankels was one and one-half
ounices ver squere yard greater than thet of the dynil-filled mroup,
Differences wWare gresbter Letween tihe two tyras of fiber-[ille: Llankets

than cifferences betweon the two crouns ol woven blankets,

Thiclkness

Ori-inel thickness measurcrznts shiowed the woven dymel vlankets to
be spproximately 5.5 per cent thicker then the woolen vlankets. Orixinsl
values were ,22)5 inchies for the wool and .2372 for the dynel, The origi—
nal dynel blanket falric hal crester thickness in relation to its weight
than the woolen fabric.
The diffsrence in thickness between the two knit febrics was slight.

The acetate-filled group aversped 1573 inches in thickness and the dynel-

filled group .151¢ incies.
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. Performancz Tests on Cri.insl Fabrics

ts

@ dry warp oreering strensth of Liz woven dimel blankeis wa
apcroximately thirteen per cent grester than that of tie woolen blankets,
Wet werp breeking strensth in voth the dynel end the wool was lower then
dry. howszver, the wet strencth relalionshiip to drey in the wool was 32
per cent lower while the wet strensth of the dynel was only 7 ver cent
less then its c¢ry strencthi, Dry brezking stronsth of the dynel warp
(37 1bs.) and of tie wool (33 1lus.) are not as sirmmificantly different
as the wet strength differerces; 35 erd 22 pounis respectively for the
dymel and the wool, Fillins-wise the ¢ymel woes five times as strong ss
hie wool in dry testing and four times as strong in wet testing, [Filling
strength for the dynel was 15 pounds dry and 22 pounds wixt while the dry
strength of tliz wocl wes only 3 pounds and wet strensth 5 pounds., Tie
gain in wet strengin of the wool £illins yerns wes atiributed to the in-
creased tenacity of tihe neppec fivers when wet, These tzsis verify the
claim of greater fiver strensth for dynel; a particularly significent

craracteristic for consideration when frequent laundering of the preduct

is required,

Dry werp elongstion for the dyncl blankets was 37 per cent end 23
per cert for the wool, Wet warp elongzation was LO per cent for the dinel
and 5€ per cent for ti:ic woolen blankets. Difference in dry and wet

elongation was but 3 per cent in the dynel but elongetion of the wet wool
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OrIGILAL FoifQiu 1iCE

sursting
Faoric Sreskine Stronetnt rlon ztion? Stron~uvn?  Comp,
Lr Wet Ty Vot Dry “-t  Fes.?
i F B r i r " 3
Wool 32.9 3.1 2.3 T 23T 1L UTST 3%AL 37.17

(woven)

Dymel  37.3 15.060 34.7 22,1 37.13 33.L5 L0 32.A 2l .5y
(woven)

{ceta;e 135, 9.9 19.13
tnit

?ynel) 129,56 90,76 35,4
knit

1l ive. of §
5

jeterrminetions 3 Lve, o
2 Lve, o o

d f
determinetions 4 jve. of

was consideracly more then twice as great as its elonsstion when cry. In
tne filling direction, dry elongation was 33 per cant for the dymel and
15 per cent for the wool while wet determinetion showed dynel filling
elon-ation 32 per cent, widch is comrareble to tie wool's 3¢ per cent
elongetion. This test dete incdicates that dynmel was net jreatly affected
by moisture. Elonration in the wool wes twice as rreet wet as dry., In
addition to tie fect tnat the wool lost 32 per cent stren:th werpwise
wien wet, elongation difference would incicate that much greater cere

would be required in laundering the woolen than the dymel blankets,
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Initiel wursting strencilh of the dynel-filled blenkets wes enproxi-
mately four par cant lower thian th2 acetate-7illed tlankeis in cotu dry
end wet testine. In ovoti. grours, the wot tects siowed a 31 ner cont loss

riation in ourstin~ strznctn with-

(D

in strensin, wowevar, there wWis scoe vV

D)

in the two groups. One ovlanket from each proun duviatzd as much as five
per cent from the averavse of t.: other fouwr in its groun. Yhe averere
bursting strencth of thne four scctezte-filled vlank=ts was 135 pounds wien
dry and 95 pouncs when wet, The averace dry oursting strength of the
four dvnel-fillec blservets was 130 pounds arna tne wet stren~th was 91
pounds, These fipures rerressnt tiie breaving strongth of the cover only
send part of tre differ=nce may ve aue to the difrerence in ths closeness

of the quilting.

Comiresciorsl Resilione

In the ncw blarkets the comprissionsl resilience of the woven all
wool uvlankets wes fiity per cent ezter tuan tie woven dynel, The acetate-
filled blarkeis snowed thirty-tlree per cont grezter comrrossionsl resili-
ence then tie d:ncl-fillel blenkets. Resilience velues of thie oricinal
blanket fabrics wzs 37 per cent for the wool, and woven dymel 25 per cent.

The knit acetete-filled was LY par cont and dynel-filled 36 pzr cent,

fborasion

1o stendsrd methiod of test procedur:s and subsequent evziuztion for
abrasicn tests hes, as yet, been asreed upon since rssults ovtainzd from

the different instrumznts of test slww considerable veriction, Skinkle (2?)



stetes that

tive ana tiat, in sume ceses, tue or :r of

acresion is also ihe order of w-ar,

In the dmel-filles vienteis,

3L cycles on the Teoer Loreser and 2 hole
filled group showecd 1little aifier=nce for

at 37 and a hole at &L cycles, so the iwo

pérable resistance to &abresion.

In the cprasion testins

to run thiz test until yerns were ruptured,

plarket febrics, simns of weer were consi’

apveerance of tlie nsoped surfece as well

Yy 1,
oY

in t!

[¢2]

but not nocessarily a al .2 yarn,

CraE

=]

yarns showid

to the ficer lengith and the density

and tenslsd after 150 sorasion cycles,

of the dynel vlankets Wwere vecly dist

th.e first

on tue wovin

&s
Attor 190 cycles

Ler sisns of wesr thian Liie weolen,

[fter LU0 cycles

orted althoush there

\’e)
O

tiiz results ouvtained on an ecresion tester are only comnara-
o

o

resistance of fsurics to

vut in mary other cases is different,

sirn of weer occurred after

aftzr 6{ cyecles. The acctate-

Iirst sions of w=ar occurread

knit fabrics initially hed com-

ets no attempt wee madie

pecause of the nasture of the

‘wred to ne chanres in the

tlie 3 cc

of the yarns,

tre dyn=l

1lils wes due woun

of the dymel nav which arp=ared mabtted

wysS no ocr=ak.

The woclen warp and filling yarns were still at ri ut an-les to each

other with no eviderice of

new Lad

cycles tut the

ti.e fecric

Thermal Conductivity

Tre tosts for thizrmal coniuctivity were mo

parison and co nct claim to suow actual wermth veluss of the

distortion aftcr tie sare numoor

bren almost entirely rcmoved from the

of abresion

surface anc

apreereance wes significently chenged,

ce for purnvszs of ccr

cdifferent
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olenkets. iccervine to the test deta tie woven ¢yrel tlerkels had tle

catezst resistance to heat flow in the four groups tasted., The co-

H
@

o

efficient of thermal conductivity of the oririnel planizt farrics wes
found to ve &s follows; ~woven ¢ m~l CCLOZ2, wool ,0C130, acctale-filled
.CC1l5, and ¢ynel-fille: CCL. 5, Sinece e hidsuer cowflficiont of thermel
confuctivity indicates low.r resistarce to lest flow, this dete indicates
thet tle woven dynel vlanket hee greatsr rosistenc: to loss of hest than
the wool vlentet, The acctete-Iilled wlankols hed  groatar resistéence

to n2at flow tlen the <. ncl=villzd. Tie descuncinz orcer of initial

warmth velucs of the four olarlels ars woven cyncl, woven wool, criuvped

acetete-rillzc and dymel-=filled.

C. intlysis ol Fabrics ifter Laundering

1

Chiryre in yarn count arftor tw nly-five laundorines wes neclisicle,
In the wool Llernkcts tle avire~e worp count wes oxschtly tliz same ernd in

v Inch after twenty-

o

tie £i1ling thiere wes an ircresse ol one yern p
aunceringes, The chiznge in the ¢ynel nlankeis wes isht with the warp

launderines, Tle nge in tl ynel wlanketls wes slight w the war

ccunt decreasing by once end the £illing count increesing vy one yarn per

inch,

Course Count

In ooth =roups of tie Tivir-fillod kpivted vlenlels launderins in-
crassed wele anc course count of the cever, Wale count increas:a 10 per

cent in the eeatote-Iillel vlenizits ens 7 per cent in the dimel-fillzce.
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bz elirivubes to dill:rences do sirivkeor gines bhe aynel shrernk lsss
tian tre weol, T way, iewsver, te vus to srezler adlococnoe of tone

cremical rasioae of bt ot sl Lo Ue e 0 Ui o owpe wool Tiloors

Yhas L b Selisaln Yol
I Ouliles
rercent
Faoric Gri el Lo rmoerod Chomoe

Wool 11.55 11,44 + <.h
Dynel (woven) 10.. 11.5 v
icetate (0niu) 1590 15. + 7.7
cynel (hrdt) 12,50 1.3 +13.22

Avoresz of five deberminollons

>

)

The wel no inceseos in the aczizie-Lilled tlenkebs was approxiretely

G per centy tneo of tho cynel-rilled clankees was 13 per conb,  In view

o
ct-
s
{

of the fect thel siirinras: i Gonnl sroun wes only one per Coul

I R e T P | P N .. A e .
of the deter;~nb usca In the launorin nprocess,

A

During the firsy five leunterinzs ooih the woven dynel and the wool

.

clanlets inersssed in tiiicliness., Lurians sucsogucnt leundorirn-s a sli

5

aecrzase Wos noted, coln~ cpesbor in the wool tl.er in the dynsl Llaniels,
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Intoerval Lineer I8
1 .7
2.2

2 -2.71 .52 -l 12 2L =10.32
3 S3.05 25 =3 ) =huih =110

5 -3.01 Sk -9l A =g =115
10 -l .35 1.12 -5 1 =3.00  =13.50
15 -l .31 201 =31 2.1 -3.9 =151k
<0 =415 1.77 - 1.33 =500 =11.13

=35

=72 =512
=790 =521
-:.03 =5.5 0

N -
[CTERAN S
=7 a v =i, ou
-7 .01 =001

1 of four delirmineiions

2 of r.in: determ inations
cyn2l-filley frorics, Lcin, reciost cranes tocii nlece in
leunderine, The ecetabe sicw:d ~restor fluctustion as w:ll
terniinel shriniaze in wioth, Tho totel arca cnang? wis one

s1tnout: the tota

)

istortion

than Hhe donel, 1 sicinia~e (15 per cont

I

o
[ R N

was sligh.ol, srcal.r, those blanliots s.owsd le
acztaie=-rillec Claniots,

t

5

stenaar

shiape hes obeen s«t at three pounds in the direction of both

cordics whi

X
I

da

courses., cii 4o nct exca

f

zllowad to restore knit joods to their ori;

Sy et

T il

thz wel

tihose tznsions for restorability



ere consilured elrotic cnou-l. Lo rzliane elt:r levnderins, In tlo
aceteve knit Tacrics thz averecs2 ta2nsion reduirea wes 1,0 rounis in the
dirzction of tne wéios and 3.3 rounds in thoe droctlion of the coirses,
Tie aynel redquire:di a t:nslion ol 2.Y pounus and 2.7 pounds resrociivel f
ifor weles and coursts. Tids snows th2 dyncl clanke to be just wiliiin
tre lirmits of ecceutavility. The scetsb: roguired more than the stendard

tension in tii2 dir-ction of the courses ot came woll within tie 1imits

in the lenctiwise dirccetion.

Corprassinngl Kesilionen

fltiouch the ori -inel comiressionsl resiliencs of the weol facrics
was 50 per cent yreztoce tisn tie woven dyncl, Lhe wool wes only 15 por

cent grestur after tweniy-five launderines, The wool resilicnce valuss

in the first ten lzanderines wore ercatic vut after tworty-five laund-r-

e

nes they had lost 20.0 ver cent of ticir rocilience. The dynsl vlanxc
gaine<d 5.7 per cent in their compressional rasilicace so terminelly the
resilienc= of the wrol arnd tue dynel were comparatis.

There wes nolivible charnge in resilience of tue dynel-filled knit

facric wiereas ti:e acetate-filled febric lest more thlen 10 por cent of

its resilieuce. however, becans: th2 oricinal resilicnce of the scetate
wes so much nigher, at the end of the tost poriod its compressional
resilience wes still awiroximzicly twent. ner cent wetter tlen the dynel-

filled vlenkots,



Tiobs VII

COFnu35T0u L uSILILNL ST

(Ti. Fox CoiT)

Laancerin: Int - rval Fercens
Fenric Ori-in-l 5 0 17 20 27 Clhiny o

Wool 37.17 37.17  37.37 321 33.47 2990 -20.5

ynel 2h.59 23.715 33.23 25.23 24,37 25.93 5.

Leetate L9.13 L4.37 39.48 39.0h L2.23 L3.89¢ -10 .6
(knit)

o
T

Lo
-

=
=~
W
N
-
-J
(V8]

2.05 39.30 39.063 35.33 -3

* PO N
Lverase of tiree dotemainstions
thresion
Resistance to alrasion in voth the wool and dynel woven vloikels

increased slichtly &s a rasult of leundoring withh the same relstionshtiip
of resistance existing betw:en tle two grours as originelly. Lfter LCO
suresion cytles the nan of the dynel fsburic was much more matied ana
tanzled than tlie nan of the wool., UThe warp yarns of the dynel were badly
distorted althousli none was ruptursd. The werr and filling yarns in
thie woolen blanknets maintained orisinal alicnment but did not anpeer é&s
tireadbere &s in the ori~inal sermpling,

The knit blankets show:d some loss in their resistence to abrasion
as a result of laundering. The loss in resistznce of the acetstz-filled
feoric wes nin2 per cesnt end of tiie dynel-filled blankels six per cent,

This difference is not great erourh to be a sivnificent fector in their

w2ering qualitins.
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Rregine Stroncin

Efter twenty-five launderinegs the warp strencth of the wool blankets
nad increesed about 10 par cent in the dry tests and 7 par cent in wet
strength aeterminstions, The woven dimel blaniots lost apvroxdrately
3.5 per cent in dry strensth arl 1.0 per cent in wet strengil, This cein
in strangth in the wool clankets canrot o2 eaccounted for Ly an incressa
in yarn count since the warp count was thez sams as originally, OSince tre

warp count in the dyne coric chane2d ou ne yarn per inct he $s ir
a t t! ynel febric t on2 yarn per ineci, the loss in

o~

strengih of the dynel can not Le explainnd solely on tiz vasis of chang2
in yarn count. Since the dynel plankels increesed in thickness and

gained in weight this loss in stren:sth is provecly due to fiber deteriora-

tion,
TioLe VILL
Wike B rING ST:aniord IN PUUHUQ
Dy Wl
Fabric Oririnel Leund. Cransz Original Laund, Chirnsa

Wool 32.9 35.2 10.L 22.3 23.0 7.32

Dymel 37.3 36.1 3.63 LT 3L, 1.83

Lverare of five determinations

The averace dry strength of tie filling yarns incressed appreciebly
in both the wool and dynel blankets. Filline yern vrecking strength in
tiie wool blankets incrzesed 16¢ per cent in dry testing and the dmel

132 per cent. In the w2t determinations the wool blankets snowed little
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1TisLE IX

e B 1
Dt KInG STickiGly 1o POULLS

i
kS
[

Fayric

Wool 3.1 G.27 1607 5.5 5.0 10.

D;mel 15.05 4.l 132.25 22.1 25.94 20,

fveraee of five delomiinclions

changz, ovubt the dynel ained 20 per cent over cripginal wet values, Sinc:
there was only sli-it gein in fillins count, soms of ihis increass in

strencth is attriocuted to tre mattiin: of tue fibers,

Elonzzbion

Tre svererse elongelion in the wool olenkets incressad bLoll warpwise
anc fillinswise for veth wet and dry tests. The dynel blankets showed
incressed warp elongation wicn dry, but decregsed elonzetion in wet de-
terminetions. In both wet and dry debeminations, the fillin.s yarns of

i

he laundercd dynel tlanlizts decreesad in elon lese tests in.i-

Llie woolen oplenkets, eloncation
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likewises increzs=d. In the dynel blankeis there wss ro similar relation-

tii and incrges=d or decreesad elonga-

2. 4+ . JURPRIN I
Burstins Stransil

47 .
uiie

Ls would bz exvpecied from en incresscd wele and course count,

sbh of the knit vlaniets increessd &5 g result of lesun-crin:

O

burstins stre



Feoric

Ferconu

i C:

ook

rercent
. Launiered Chancatix

s

=
a
|

wWool

Dynel

37.13

L3.01

st

B

fvzre 2 of
Celeulebed
launuered

2
ey oaividinr tie
¢

)

FILLI~nG ELCNG..

berrrinet i

.ons

differance oetwser

TICH 131 FoolulllT

VIR

EE"

rzreens
Cricirsl La nisred Chon ois

fercent

Cri~inzl Lanadered Chan -4k

ne

I
O

22,

18,02 20,0 30.Y

1y.72

3}.1‘45’ 27.1 =, 1..1 ]

hvercre of five determinations

3 I cew s s e 4y B
Calculaved Cy G1lV1IQLlT Ll Goilierclice OwUuWeell vl OY i Llad &ild
tion and convarting to per cent.,

launderced by the ori-inal elon-c

>

&s chen in the

@

However, stronsth incrssse wes not in e s

ccurse count of the two f;brics.‘ Tue totel inercoas: in wale and course
count in the dynel-£illzd fevrics wes 17.5 wercentu and incrcased <ry

vursting strenszth lc per cent widile the zcotzbe-filled vlankels increesed

15 per cenb in totel coursz count vub only t per cent in osursting stronib.
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zsoth facrics eglso s
leancerine, =

filled then in tns

the dynz=l aud O por cent in Lhe acetzle=Ti11-d Llark:

codsd Dipghor wel burstling strenctn

soatote=1'111led planets . Goln wes 10

T, Le XIT

R ERETE e AN TR T A oo
CULoTING STaoni'd Il FOUNLS

a result of
in the d.mel-

pzr cent in

-r L
RN

Fetric

—— e - oo

Lcetate

[ — -

2 Ori-inal Laandored

Cliznea

2

(knit) 135, 1L5.7 C.l 5L.9 10C.9 £.36
D;mel
(knit) 129.55 152.9 ok 9C .76 100.1 10,
Lvera 2 of Iive dueverminauions
TioaLe X100
THad /L CONLLCTIVITY®
- e Tiroent
Favric Oriciral Launcered Clian. ¢
ool LGL130 0013 25 .k
Dynel (woven) .0C1c? .001LY L2.2
feetete (lmit) .CC15 .00175 12.%
Dymel (Imnit) LOCLL0 .0G207 11.3
* Lvore ¢ of Tive ceberminations



Tirrmel Con-urtivite:

1

Mz therral conauctivity valuss incresss « for all of thiz slen’i-is

&5 a result of resceter leinceriv-s, nuopiei (23) found thzl 3in orcor

to retein therred resista ce dn cotbon bleriweils, a redrns Tor rostorin:

tie orivinel flufliness of Liw nao resb ve proviced, Olhers, itamiord (2%)
enc Bergonie and Coulier (3) found tial the protective value of a facric

is csterninese larrely oy ti amcunt of air leld ewwshea within its fivers,
From ti=se fincinss iv was exezcicd that the woven dynel would siow
greatest resistence to heau rlow. s ltioush tie woven dvmnal tlonketbs

stiowied srestest increese in concuctivity, or a lovwer:zd resistance, &s &

result of launderin::, ibts resistance wes still 11 per cent greaver than

that of the wool efter tie scrics of leawweriips

i

poihr rrours of knit clenkens also lust resisterce to hest flow es

a8 result ol rupe&ted laundering,
lost slighitly more resistence then tie dynel="illed blankets, they were

still 15 paer ceni wore efficiond alte leuncorins Lien the lasundored

B

drnel-iilled olenk

~l,s
[SORVIVIEN

The resistenc? of tie launc.red wool and woven oynel vleanletls coula

proveviy beve veon inproved wiblh more vrusiinz to reise the nsp flattencd
in leunderin, The protective velve of the knit Ulankets coudd prolacly

aélso heve ocen Improved Oy using more ciare in stretching and pulline to

shieve anc by ifluflin~ the fill.r vore fregoonily es it was dryine,



Colerfzotneas

rllLou.h seme fedine cccurred in tis ascclite end Jynel-filiea
clankets guring the wwenby-Lfiv: leunderin.gs, nzlther croup sliowed enouh
change to merit oisceriinuance in use.

There was no percopiicvle color cuange in Les woven ¢ nel Llenketo
during launcerinz, Tie wiiie wool Lleikets tecame semewhel ding, with
receated lsuncering tut the yellow tlarkels suowecd little chianme in color
even after tweniy-five louncerings. The blue and pipk dynsl blankets
snowed consiceratls fadirng to lighv efter sixty hours, but the yellow
wes not percepiicly charged in color. towever, this fect was not con-

gicered si-nificant in this study since crib tlapnksts rs & rule would

1

not ve subjocted to much sunlight,

s &s Lo hand, contour, color anc

on tie reting of three people.
These various cheracteristics were réteda s cooc, acceptacle or ov-
Jectionable,

Thie &ll wool blenkets wers jul.ed objictionavie in hand es they were

consicered hersh &ac voercy. [lthou~h the arrp=zerence of tie nap itself

was acceptacle, they were rated &5 ob ecticonsule because of thick snd
thin stots and some threcdbeare erees. 1le wiiite woclen blankets were
rated &8s sccwptaole in color while tlie yellow wocl were thouzlit to pe
good after the twenty-five leuncerings, Their contour and gencral sppear-

cnice wes rat:sd as sccerteble.,



Elthou:h toe ¢yn=l olznketls woere gleo consicured Lo we somewniot
tarsh aane seerdy, tuey were reted cettor then the wool in tlis resvect,
Tney wrre thouslt to be less felted then tie weol ard mors upiforn in

1
b

thickness, Their senral soiezrages wes corcidored botter tran thet of

the wool end the shipre retenticn of the leuncerea ¢yn:l blinkets was
rated &s jvod. There wes no percrpbible difference in tie color of the
launcered &rd the original vlenketls,

Differences between the two groars of fiver-filled knit vlankzts
were consider=d to ve sli b, In over-sll softness of bhiand, bolh groaps
were judz<d to be good althoush sume siifting of the fivers in the batt
wes noted, This siiftire of the fivers wiich resulted in some bunching
of the fillires met:riel, was lar;~ly due to tie thin layer of cotlon
which covered beth siles of the acetele vatt vul only one side of the
dynel., Consequently the knotty or ocunched ami=ararce wss mere notice-

aule in the acetetbe-filled blennets., In color the dynzl-filled vlankets

were rated slishily vetter tiian the acotete-rilled blankets after launder-

in#. The retention of shens in both sroups wes reted as accoitable,
Howevar, it wés mors diflficult to restore the acetate-filled bLlankets to

shepe then the dynel-fillez onus.,



CLUNCLUSIGLS

The fincdnes of thic couwpareative stucdy of four diflerent types of
crib oleankets showed certain differences in their initicl properties and
performence 8s well as tueir p=riormence in launuerins, The resulis of
lavoratory tests will nut, how ver, elioretier simulate Lz cuncitions
to which crib clenkets ere suojecten during sctual service, OSume asvects
of satisfsction in service carnot Lo shicwn in lavoratory tests, The

sampling, too, was not sufficiently larce to incicete conclusive evidence

for an evcluetion of cwriein charscteristics ana tasts, dowover, therc
were aSpscts of serviceasilit, wnich, Jjudgod on the bisis of the con-
sisterncy of t=ut aabe, can ve consiccered as valii conclusions,

Efter evelualing tne deta obtained in this levoretory stwiy, ihe
investigator ccnclud.d thet in meny respects tle woven cyrel blanikets
would pive the greetest over-ell satisfection to the user, In lisltness
of weight, thickness, wermth end dimensional stasbility the dymel blenketbs
were supericr bo the woven woolen ones. Althoush the resilience of the
dynel olanhets wes initislly lower thien the weol, it reteined its resili-
ence in leaundcring better then the wool., Couprlecd with ths fact thet the
filling yerns of the woolen blarkets were so wesk thet exceptionsl care
wes necessery in henuling in leundering, these findings incicate thst
for the sane price, the dynel olankets were the better investwent,
However, the cynel had some disadventaces rot arpersnt in the lzboratery

tests. The foremost disadvartaye w:s the excessiv: static elactricity



genersted in the fabric throush hen ling. 4 second undesirable chearacter-
istic whichi pecane arpercnt in henoline wes tie sheuliing of the ficers,
Due to the static elvctricity, these fiters cling tenaciously to the
clothing of cre in contzet with tie blenkets, In criv olank:ts both of
thesz clersctoristics woulc ve unicsiracle,

In eveluating the results of the vsrious tects, lsss di“ference in
performance wes not=d between tlie two grouns of knitted blankcts, Tie
dynel-filled blenkets rat:d higher in restorcuility to sheve and in
colorfastness in launderin;;. liowovir, in resistence to hect flow end
resilience, the acetzte-filled blarkcts were more satisfactory. The
scetate~filled blankets were sli:itly hesvier, and had grcater bursting
strenctli, Chcice vetwsen these two groups, then, would depend upon widch
charzcteristics tre individuzl considered of greater importance, It was
felt theot toth groups would have peen rore satisfactory if tus layer of
metted cotton had veen omitted from the bett,

In conpering the two types of construction, the woven bLlankets re-
tzined shéape, wermth, erd resilicnce octler then the knit construction.
For most purposes the woven blenkets would probally give vetter service,

The ne=d for further stucdy of these snd other new blanket fabrics
is evident., A stury of cdifferent types of clankets in an actual service
situation woulc be a valusble supplemant to leboratory testine, The
opinions of & represcntetive group of mothers would bz most velusble in
subjectively comparing totel setisfzction for the verious types of
blankzts, In futurs stuaies it is recomncnded that a larzer sampling

for each of the tyoves be proviied,
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Five criv blank:ts for cach of four diff-rent faurics costing
gpproxiretely six dollars e:ch we.rc purchased for this investigation,
Groups I end II were of woven construction ant corsisied of 1CG0 per ceunt
wocl end 1CC per cent dynel racoectively., Groups 111 ari IV rescectively,
hiad knitted covers quilied to batts of crirpes acetate and dynel, Ile
study wes desicned to compare throush leboratory tests, the iritial
properiies snd performence cherscteristics of these blenkets and their
performence efter twerty-five lezunqorings. Because of similarity in
construction, compsrisens heve beocn me 'z primerily betwein the two types
of woven blankets end baztween the two comfeorter b pes.

ffter detormination of oricinel dimensioens, the blanket febrics
were labeled &nd specimens precercd for testing, inalysis of the initial
preperties of the blarkets siowed the woolens of Group I to ce heavier
then the dyn:zl, tut lowsr in vreeking strenstu, Tie weolen uvlenk:ts &lso
had a lower yarn count &nd yarns of lower twist. Wool yarns were of tre
sare size in warp ana filling. In the dynel blenkets the warp yerns were
much finsr then the fillin< yarns end much more hivhly twisted, The
dynzl blankets wire tidcker and hed grestsr resistence to hect flow then
the wool, but were lower in compressional resilience,

fnalysis of the initisl prepsriies shewed the acetate-filled blankets
to be hL=zevier then the dynel-filled with hig¢her bursting strensth, com-

pressional resilience end resistence to heat flow. The wele and course



count end thiclnese, too, were slichtly grest.r in the zecetzte-filled
blankesus,

Cne scvetlon from esch vlenket wes bound with the orivinezl bincing

and launceres twenty-five ti:cu duerliceting eeconteule home laindering

PR

procecures, Meagariments for doeterminetion of aimeznsiornzl char
taken efter cact. of L= first five laurizrirvs and subscauernily ab esch
fifth laundering intervel. Thickness and comurescional resilience were
meassured &fter esch five lavnderings.

Dimensionel chancs was greater in the woven wool then in the d;mel
in the lensthwise direction, but neitiier chanced aryrecisuly in width
This differsnce accournts for less distortion of shere ang lowar total
area shrinkes-e in the dynel then in tue woolen blenkets., Hoth pgroups

gained in weistt; the dynel g#in veing siichtly more, The wool lost in

'

L

thicimess enld resilience while the dynel geined in voth., [lthoush the
warp crealine strersth of tie dyrel decrzzsed it was still much higher

tnan thet of the wool which ped incressed slizhtly as a result of launder-
ing, The two woven groups showed similar decreess in their resistance

to heat flow, but the resistence of the dynel wes still grester thazn the
wool after the twenty-tfive leuncderings. hnaslysis of test dats indicated
that in dimensionel staLility, in strength, in thermal resistance, and

eese of care, the cynel blankets were more setisfectory thien the woolen
vlarkets. Howsver, the fect that sn excessive arount of stetic electricity

is generated in the dynel is a decid

¢isa.venrtaze for its use in crio

blankets .

¥



In every w:y except in cimensional chans2, votu groups of the
comferter type blankets were affected similarly by lainc-ring, The
acetete-filled vlankets showed rreater distortion of shapa beceuse of
the difference in shrinkz,e in the direction of tie wales and the courses,
Tte cdynel=-filled tlankcets sbowed slighily greater over-sll sirinkeage,
but Wwere more easilyv restored to sbepe. Both groars incressed in wale
arnd courss ccunt &s well as in weigtt and bursting stroroti,  Both grougs
decressed in thickness end in resiiicuce as a result of lsuncdering,
Altroush both groups lost resistance to heat flow, the laundered &scetate-

filled blenkets meinteined greater resistance,
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PLATE I

Woolen Blanket Fabrics

Original Laundered
(25 times)
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PLATE II

Dynel Blanket Fabrics

Laundered
(25 times)
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PLATE III
Acetate-fllled Blanket riabrics

Original Lawndered
(¢ Liien)
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PLATE IV
Dynel-filled Blanket Fabrics

Original Laundered
(25 times)
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FLETE V

Location of Test Specimens on Woven Blankets
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Filling breaking strength (dry)
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W! Warp breaking strength (wet)
Wt Weight

WY Warp yarn numoer and twist
FY Filling number and twist
aocd Section for laundering
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