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i. I:/RO:IUCT;O. 

lacent  c!ev,el rjpments  ir, coti,ori   roEctv ~*~  • ili   re   reviewed  frum  the» 
perspective of   tiiQ   Intermt ;an~il   m;iti<. ¡iu   £o:   Cotton   (IIC)  unie",  i':  nn 
int.r;i-()Q'/(:i rifntf td   uri r i/,r.!nr   . a < nmiJ   I'.   ì.'LM,  io   increate the uso e' 
cotto,   in 'Jester'    E'jropr  arr*   jarj^n.    ine meik.ü"  co1 ¡.iti'5 er. of  ihe  Instituto 
ara  th«î   JSi¡,   ''léxico,   Seni",   ii;.'.ii.; ,   Tanzani ..•,   U^at,:1-í,   Greucc ,'inc draril. 
Other  countries nauc  -:<pvu::'.,   :.;   iiitorc-vt  in   tho  I iL'  jn:, may   join it  before 
long. 

The r.jccepr.fi.l   rtrirkctinij of   cotton,   ,if   rf any   ¡'ihre,   dnnends on many 
factors,   such sr. prins,   prrfit opportunities a'   nii  str.nes of processing, 
t)ooci  dtaiç.'i,   «-alee  ¡ji-omo!. "v   im;,   (if  cm ron,   ou?.iry.   Fir.re cost anrl 
marketing er" outBJda th¡.  : rcoi   cf"   i'IC's   jctiuii.ip.s uh Ich are concentrated 
on »ar!;üt rBscMrch,   or ifioi ion &nd tochnicaj   : r;*ißarch   (l).  This presentation 
is  restricted to  ?.  rei/Ku of   ¡IC't,  technical   research nctivities which are 
aimod at meeting the   uj-ilit/  raqui it» ment s of  the consumer. 

2. sertfRfti 

2.1 1.IC Market Ha»e§reh 

The IIC corracts extenciv» market research to form a basis for the 
promotional and technicul research activities and the following main facts 
need stressino. 

Cotton is tnn meat widely used of all textile fibres, 57'^ of the 
total fibia offtake, in the world as a whole, and 62'¡ in Western 
Europe. The overall consumption of cotton, in millions of bales, 
is increasing, but only slowly although the total fibre consumption 
oxpafids at the r.'-ta of about ?7* a year. 

The markets for cottun can be broken down into three sectors; 50/.. of 
the fibre sold yods into apparai end-uses, 3ü',.- into household uses 
and 20r/* for miacellaneous industrial purposes. The latter market is 
fairly static and cotton still holds e high percentage of the houee- 
hold marke* but it is in the apparai field that cotton has sustained 
its lnrgest losses. Although cotton is still very much appreciated 
for its comfci* T.Militißs, such as coolness, «bsorbency, "breathing 
properties", ntc. it ir. conatoored to be deficient in certain 
ma'ntanancfc prcpertitn. In layman's terms this ia expressed ae 
"wrinkles too easily", "neuds too much ironing", "too slow to dry", 
etc. All these ideas can be expressed in thu one phrase - lack of 
idequftte easy-care properties, and the solution of this; problem 
fovns one of the mnjor objectivas of the IIC technical resesrch 
programme. This sane objective is sharrd by many other organizstiona 
including the I-CCA, USCA, chemical suppliers, commission finishere, 
etc. and the IIC programme has been planned to reinforce and com- 
plement the3e existing activities. 



2.2 HC Technical Research 

Easy care can be improved by various means, Buch as fabric construc- 
tion (for example, knitted fabrics croase less than comparable woven 
fabrics), but the most effective means is resin finishing. Great progress 
has been made in this finln in thu past 25 years but the basic problem 
remains; how to obtain easy-care properties without undue loss of usar 
life. It should be umphasized that the basic problem in the finishing of 
cotton fabrics io not the craeticn of easy-care properties but Ì3 the 
maintenance of an adequate wear life and strength attor the required 
nig1' levels of easy-enre performance hawe beert r.xhiiavor!. Until recently, 
developments had centred or t'-.c synthrr.is of ney w.v  improved chemicals but 
further substantial prcgrecn a I on 3 those lines new seems unlikely. Instead, 
attention is beino, devoted to modifications cf the structure of the cotton 
fibre itself. AccordinQly the first IIC-3oonsorerJ projects were concentrated 
on a study of fibre struct'.re. Other areas of uasy-csre finishing mare 
gradually added to the IIC programme, and it also includes a feu» projects 
in arees not related to easy care. 

The IIC does not h ve a research laboratory of its own and its research 
programme is carried out under sponsorship or co-operative agreement in 
existing rosearen organisations. At this time (Hay 1970), 22 projects are 
conducted in 20 research institutes, Universities and private companies in 
the United Kingdom, France, Belgium, the Netherlands, biestern Germany, 
Switzerland, Sweden, Czechoslovakia and Japan. Additional contracts are 
under discussion in Spain, Western Germany, the United Kingdom, end the 
Netherlands. 

Recent findings in the IlC-sponsored projects will be reported briefly» 
and developments in cotton research not sponsored by the IIC will also be 
mentioned. Since easy-csre finishing is the most important problem for cot- 
ton, it will be reviewed first, starting with findings on fibre structurs. 

3. COTTON FIBRE STRUCTURE. AND EFFORTS AT HODIFICATIOM 

A clear and productive model for the structure of the cotton fibre 
ie emerging fron recent work in Europe and the USA. The current view is 
that the fibre is composed of almost entirely crystalline fibrils, the 
surfaces of which are the sites for chemical reactions, such as dyeing, 
and crosslinking. In the outer or primary wall, the fibrils form an open 
network but in the secondary wall, which forms 95* of the fibre, the 
fibrils are mostly parallel and follow a spiral path. At intervals the 
direction of the spiral reverses at places called "reversal points". 

In the unopened cotton boll, the fibres are mere or less circular in 
cro83-section but, when the boll bursts end the fibres are exposed to the 
air, they dry and collapse to the well-known bean-shaped section. At the 
Paris laboratories of the Institut Textile da France, Kassenbeck has dis- 
covered (3) that this collapse destroys the original uniformity of the 
structure and produces a "bilateral structure" in which the load sharing 
of the fibrils is very far from uniform. Such a fibre is obviously weaker 
than xt uoulc be if the structure supported its load evenly. 



The variation in the density of parking of the fibrils in different 
portions of the fibre results in variati or, in tne accessibility of the 
fibre to swelling agents, uasy-care resins, nnzymes, etc. All these 
effects havfj been doiror.strfcteJ a/per im.:;nU.; ly &r-,-; it ir, believed that they 
hove important consecuoncus in such prncics&s ae ictpioofing, flameproof- 
ing and the ear.y-care f ir. i çr-.inc; of cotta KicF. Ail these implications 
are being followed up but in tha meantime these iJrac 'i^ive been confirmed 
by the work of borsten in the IIC sporge red u.or'< ¿it. ths Vezelinstituut TNO 
in Holland. 

Uorkiri From a différent stai tiny point, Borsten ties shown that cot- 
ton fibres can be made morn uniform by suitable -welling processes, and 
the elimination or  ths "bilateral" effect increases the strength of the 
fibre very considerably. The process also results in the retention of a 
fairly high elongation so that the total energy needed to break the 
modified fibre is also increased. This is important as energy to break 
can be taken as an indication of probable abrasion resistance or durability. 
A eubatantial part of all these increases is retained aftei the usuel 
quentlties of eaey-cara resins have been applied so that the pretreated 
and resineted fibre is at least es tough a:» the original unmodified cotton 
fibre. It should be emphasized that these results have all bean obtained 
with the uee of sodium hydroxide as a swelling agent combined with aimpla 
mechanical and thermal treatments. 
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The Beraten studies were initially made on fibras. When fabrica an 
treated, additional problems arise becauae yarn twist end the weave atruo- 
ture create restraints to the swelling of individual florae. To obtain 
maximum toughness, it is desirable to swell all the fibree uniformly and 
it la preferable to modify all the fibres partially than to modify fully a 
frection of the fibres. A swelling agent is therefore required which will 
penetrate very rapidly between the fibres and then, and only than, cauae 
swelling to take place. Caustic soda solutions can be used et suitable tarn- 
pa re tu re and concentration and are being tried, but new techniquee baaed 
on liquid ammonia (see later) offer an alternative and in some weye mora 
attractive approach. 
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In additivi to the bil.ttrol otrucuru e; cjttan fibres, ar.,lhur 
source of thpir uep.knp'>3 lies- in fibre TW   S?ìS uihich form pjaceü of 
3tress conce-ut', r .itifj'*! .¡Inni th- • ' ^ i. r *.j. '''j.K.'cr •;•..•{••  t ti e I "3 neuJe- 
meester Laboratory o; H, ,'ni vex 3: t.y of ^ent. (Ißl ;iun) has sbown that, 
the «5 trennt h of •'.  '.r,tiori  itr? at •. .>.crn:i' pcin: ir. r-f.Jy about ?':.• to 
80/' of lt3 straniti- r> -wf-sn revor:-;.! ;:.o;.rtc. ^:,n,;'!.:.. lU.oniptc usino 
chenicnl, physical, er^yi-iUc ->ní. 1; r,-H ! :.t : L-ì UV ¡.pie;.JPG h'":" fnile- to 
change thU rrlativ* revere' >.: ;.••">•)!-,» h <mt .TJC¡¡~ «-f -- ^"-, .• n.i ..IT a fibre 
strength can v.n   "an.)'. n>iie   cu'r. ' r (,1/. T; . :  ..•-""." ¡ !>v rr; \ •i'v n£:¿9 
at th," rovars'l'' arr not cii'" • •••. .  .ijr'.'C " ,*,.' ;• .H V'.'J''   :.VC  U^óTT ni<j- 
cussion. Worn nn tl •_• .*íech.¡!¡i,'in o. 'rfu..t.<itf ii> <."U.   :nr- cenj :~tßu by 
Dr. Haarle ut   tre üniufr'jr. <• <•• <",r.r.r<-r r t: r i^0 r lfi .^ru'n tlot the form of 

a break et ;i reversal po>.v ^ -!>. ''t ,..•;•-> r t':..- tr. it v.r-ín-H r^'.waan 
reversals. A verv fifcr 11 t.'irj: f'.r.io n : :.•:. :T!)f'ur% '..hen t:ie fibri' breaks 
near a reversal but tt-.nre ir .'if i'.-r.cr.t   -cm if te lack of f ibriJlation at 

a bet^een-reversa 're-it'. 

4. KOJ fINISHIfC TBCftTWINTS FÇ.H  COTTON' 

The arta ia a broad on«, anti  many new processes have recently been 
described as alternatives to the conventional pad-dry-bake technique. 
Th«y include the Wet-fix nnû  moist-cure processes, several variante of 
which have baen introduced ir> the past few ysqrs. They will not be dis- 
cueaed her« but two neuer aspects of emy-cara processing ui.ll be men- 
tioned, one of which le being investigated under TIC sponsorship. 

4.1 Liquid Ammonia Treatment for Cotton 

The effects of treatment i.ith liquid ammonia bear soma similarity 
with conventional merceri/atior, uriny caustic sod;-. Cy liquid ammonia ia 
meant pure ammonia, UH,, it r, temperature below ita boi linn, point of 
-33°C. Several difficulties h^d tn be ovarcotne before the procesa could 
be uaed industrially, such as working at low temperatures, the explosive 
nature of the emmonia/air mixture, etc. Once mastered, the new technique 
ahowa the advantage of a high apeed of reaction, eary removal of the 
ammonia for recovery, no danger of damagp. to the cotton during treatment» 
and no effluent. 

Two organizations have so far tackled the armonia process and brought 
it to an industrial stage. Thoy are 2.  & P. Coats Limited, the Britiah 
sewing thread manufacturers, and the Norwegian Institute for Textile Re- 
search. The ammonia treatment is suitable only for cellulosic fibres and 
confera major benefitß on cotton and linen only. 

J. & P. Co?ts announced their ammonia process {'•, ;";), cslled "Prograde", 
during 1969; it had been appliod commercially for over two years previously. 
The present pilot plant han. a production cf around 7000 l'ç of sewing thread 
per week. The process increases the strength of the thread, the amount 
depending on ynrn twist and on the number of plies. An increase in strength 
of 40/' is typicel and, with two-ply yarn, 80? or nore can be achieved. This 
is equivalent to over 5 g/denier. The producer c^n thus use the process 



lower oÎL! n¡     nQbl Lhrr3Ci nr tJ '^ the sa• s,-re^th ^  «« - 
Utv bv it oLTT'   " "re98nt °nIy 88uin9 thr6arls *re t•*.d in en- tity by the Prograde proras Lut. f^re ,re many outlet- possible for cot- 

potentially large market He in iho repinermr^ of t h* morn 4^r°ivc 
mercerized cotton knitting yarn, by am^i*-«.,«,,«- -. - r„  nd ïlï i" 
co-operotiny .ith Coat, i, st,:,vinç the knittin, ^rfor.anca of he ¡ 

ïî^iaei a. «n re8UltS "" VOry """""Oi:^; Lho ProqPud« yarn knUs 
înuSïÎnî iW!Ì aS «;CRtfonLiona"v ^erccri.en yarn and the fabrics have 
ÏÏÏ £i^ H ? Vnd "öndl°- U ir wortn "»phBBiîlng that the costs of 

(6) flï'tïï^ïï1 ÏH Inrjtitu,-f for Tn*t:i- "*"•«"* hoc been granted omenta Kbj   for the ¿iquid-ammon^ treatment Qf  f.~;,rira and P nilif ni»nt < = k«i« 
installed in Norway. The traated twir.. H« « Î ¡ • , Î   P      belng *,.^ - i        ' ,ns tr««tea fabrics do not shrank dur no launderino 
and en improvement is observed in the r.moothnesa of the fabric surface 

reelsta'nc« ?\     ^H Utt** ^^  ls •l  iu *e «»^^ -Uh~«2 
^      v  h  îr Tn,that 90m1 BS9y"CPrR «»"P«"«» can b* obtained 
fïî! Î!   ;      * "'    Ü3S rerin •-  th^^OTB  with a better y8ai life 
Lu.î advan^T^" fabr;CS wit,,üut ^0ni^ trS8fcment- ^ditionaî 

* ITmlinl llrítltrl \      'T1" tt9:tmPnt  ar° very ö0ft h*ndlB' Potability 
«••TSSPÏÎ! Gaally, b0tUr r88l5tancft t°  «"il*, and leea 

**2 fo%fnt r<ri/7^no of Cotton fahrfrfS 

Shirle^wîî'Î'V^Î"* "*? nornany appllad from a "«ter solution but tht 
action III l«  ? i*" 1?v,"f*t«w' in co-op.ration „ith HC, the use of 
?À«  Í î H  Bnul8ion« in solvents, such ae the chlorinated hydrocarbone 
the AIL    ItlVnit?l  * We fa"ouratle distribution of the resin witwi 
îïînlÎïfî     PBf °r 8nd h0nce a bottBr h*"in" Qf stP8"9th and eaay-ear* 
tnH£: Z  8UC'9rr ""^ reaJ—¡ i"  «actlce but, in9tha cours, of 
tht work, a neu mathod for curing resins was discopraci. 

•olutíün'?! *K! CUrin? tachnic'UÖ' the f3bri= is padded through an aquaaua 

or • DoiXing solvent. The vapour acts as nn efficiont haat-transfar and 
fl»iatura-removal agent and the raain is cured within a few minutes. Teorie 
properties have been obtain^ ¿; 9O0rf a3 in the best conutntienal raain 
treatments, namely, in moist-cure crosslinking. 

Ue anticipate two major apolications for the solvant vapour proceas, 
unen a finisher has to use continuous methods of curing to obtain the 
required production, the eolva.it vapour curs enn replace the high temperature 
oaiang process with a resultant improvement in fabric properties. Altemet- 
«ÜÍ^KÍT! f/inl8her i8 usin9 « batch process (..9. a moiat-cura system) 
tnen the botching delay of 12-18 hours can ba replaced by a continues 
l£°ïl CUÍ*'  ín this C88a» e^luel«nt fabric properties will be ebtelned 
enö the edvantage will lie in tarma of productivity. 
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ñ. ñPiWKiMC Ai.i) muv: ••ìAKINC 

Sevi-»-a1   now dcv^lopm^nts art; takin/: placa  vn the  cpinnii-p field 
which off-T cpparv.ir.itirM   for ':oUor.,   r:   Le  noi oiroctìy involve   m 
these spinninr novo low-t s  cu:  if ut^r-iv.-  '..h<; finishing o.   farri^ 
mude  from the n,-, v,n,.   ^  • -, ; ¡ ,*•   lr,,t  far  too  -it^c attent.cn has 
been paid  to the „rut,ems   onr,  or.p-.-rr.uni; LOS   in  i;-^  oreaa and that  the 
success  of r.- Up:-.ni** f<,r »xir^-- w< 11   dep^.d •• ,  t.r,e  nrofrran* which 18 
made  in firn uh: IT? metn-xio   '"or  liiere fahr'ca. 

^.1 Qp^n-tfod .jpimir.g 

-»he  "op-r-r i" (OS"   e.r,nr,inß ovsU::: '»•..v:   bo'.r, davßloncd on cotto:: and 
i a <;srd most'- with thir   fiure.   Ih* spiking prinks  ^  not rotated to 
in^rt   taint  but only turned si.o*]y to wind the »pu:,  -ram.  A. break ic 
introduced  in tha ntrand   ^ fibr^ and this  -oren ond»  ¿e rotated rapi-, iy 
to introduce Ui«t.   :>y thie moan.,   sj-inuin? speed can be  i^roas^  *f 
'."Wr oackaw of vara produced  the"   i -   jor3ibl.e  ir  r.ri; spi.n..a*..  ..e/ere. i 
typos  of OE Boinm.,;- r.v/e be.v. -jnlored h*-*   ii is  the rdor <>• turbine 
t*-r«    prrf»ct»d in Czechoslovakia,  wrrn^ h.*r gained commeroi«M. acceptance. 
LhoV31¿;-»-.  frame is Manufactured ia Cch.D  ovakia and alna «rider licence 
in Ita!-' and Ja par.. The  largest  installation*, ore   it  .'.o-wtauids in dryland 
and at  Daiwa in Jaran,  and there are unMlions plans tu inerte OA 

capacity at  Paiwa and in other Japanese firmi:. 

^cuus* of power cost,  smaller turbines are preferable,  and  this fact 
cits a practical   i imi   ^r.  fibre length.  For .edium-to-coarr.o count», 
(ij spinning is mutable :-t present for fibre- up to approximately 40 ran 
¡>o  that conor. han an ad vani aw. Turbi-.c s aro beim- built  for longer fibres 
V- •    but  thov *re au, tabic only ft.- vow coarse acuite, '''he OE spinning 
Bpe^d  ;B approximate..^   ?.<î ti.,es that   -,f ring eoir.ninp «no apinnir.ç costs 
are   K-werj   the advantage  e!   cost  is ffreatu-  for coarser counte,   me  finest 
i,E yarns produced cornine re ird iy at oreaent aro /J  ¿ex. 

03 cotton yarns are mor»  h-jV^t  more even,  h?-vt? a higher abrasion 
resistance and fewer weak ciscc* «met knotn  than comparable ring yarm:;   they 
are also •;   to ?','• weaker bui,  became of the co-nna.-ptive freedom from weak 

>,l  Vú'^r process :t   least as we, I ar rir.f yirna.  The properties of 
iabr.cn producod  from «,]•:  urn  .-»- n-t *••> I !   >nown.   Tn r^oral   the  fabrics 
are more uniform,   have V   iter :omr,  are somewhat vrouKer and may have a 
hor-ner handK than fabrics made from comparable rin,-: yarns. 

\ tnaior projet comparing -.he properties of   :•' viith ri.-r spun fabric 
h-n   -ast  been completed by the Cioch Institute for Cotton ûesearch m con- 
,,iUou wiuh IIC.   .'he variables studied  îucuuie.;  fabric construction and 
tre .—ects of norcorizin«, îlicrostrctchinc and resin finishing.  The results 
o*'  this work are bain.» evaluate V-it other finißhinsr work on Oc fabrics has 
• ,.-'n-i «one  interest'm- data,  iìo ^  loss  in   fabric ntren,'th alwayn results 
i re.-  the amplication <-î  «acy-care resins but the   .oca  of strength of fabric 
mach  frc- Cfi cotv.on yarnr, ".aeras to be markedly lrsn  than the equivalent 

••/rerJ-th  loss on r\ng now   fabrics  for an equal  increase in easy-care 
properties.   Hie  reiaUoi.sh  p   i'• rre-JS'iteù  schemalically in Fi'".   \. 



- ••}  - 

The two  solici lines  represent present fLi.ninqs.   1 he untreated 
01  fabric is   somewhat,  less  strong  than a comnhrabla conventional   fabric 
but there is  no difference» in strtnnth  in the resin-tro-ducf fabrics.  It 
has been found that  tha e¡treno,th of uni rented Of  fabrica can be increased 
by such treatment»  2P Micrnstret^hing  <yv', weiV'3i i/c* inn." If,  an  is hoped, 
the slower  loss of strength rifjpLien  for ail  fit  faui iot>,  then the dotted 
line of Pig.   3 can be achieved in  the   f\jtur^ arm  strong easy-care 0£ 
fabrics can be produced. 

The above  finding?,  apply to tensile strength only.  The abrasion 
resistance and durability of tne two types of fabric will also be Inves- 
tigated with the hope that the higher abrasion resi it^nce of 0£ yarns will 
be reflected in the performance of the fabric. 

In addition to the work on woven fahr Lea,  the  IIC is also undertaking 
work on the knitting of Q£ yarns. The performance in knitting and the 
properties of  the résultant fabrics will be examined. 

5.2   Twistless Yarns and Fabrics 

Twistless spinning has bsen developed at tha ü«/elinstituut TNÜ in 
the Netherlands and can best be epplied to cotton end flax. The spinning 
technique end fabric properties have been described by Selling (7, 6). 
The roving is wetted while entering the spinning frame and is impregnated 
with etarchj  the yarn ie wound without twist. A high spinning speed of 
125 m/min is used end speeds up to 300 m/min are considered possible, com- 
parad with sows 12 m/min for ring spinning end 30 m/min for open-end 
spinning. Aftsr drying, the yarn is strong enough to be woven or knitted. 
Ths fabric ic desiied and its strength is then due solely to inter-yarn 
friction at intersection». The fabric is smoother and more lustrous than 
a conventionel one, and it also has better cover and absorbency.  It has 
excellent resistance to laundering. Potential uses ars many, including 
shirtings,  sheetings, tentinqs, dress fabrics. 

A pllot-plsnt frame is now being built and will  JB in production in 
Holland during 1970. A more detailed study will then be made of twistlese 
fabrics snd especially of their finishing for easy care. 

From previous comments on the advantages of uniform suslling of the 
fibrss in s fabric,  the possibilities from twistless fabrics are clear. 
Each fibre in such s fabric is far less restricted in its swelling than a 
fibre in a f^òric made from conventionally twisted yarns. Tor this reason 
ws expect that good easy-care properties and abrasion résistance should be 
obtainable on twistless fabrics. 

An intereeting feature of twistless bainning is the possibility of 
combining other wet processing, such as msresrizing or dyeing, with tha 
spinning. 

5.5   Knitting 

A phenomenal growth of knitting, both warp and weft, has bsen observed 
in ths past aevsral ysars in Europe, eepecially in Britain. Some fere- 
casters enticipste that the Européen eoparel market in the late 1970s will 
bs as much es ?/3 knitting and only 1/3 weaving. 
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There are rií.ny   reasons for  this  growth;   hlcjhar  production  speeds, 
greator fabric uiüths,   little or no  yarn ¡nuparation  inri  the inherently 
better easy-care properties or   ^riftod  i'dirha.  Almost, all of this growth 
haa beon with  synthetic  "iuißi, <c   If certain onC-iuzGfi,   *ho&e will always 
be dominant.   Houevrir,   thevü   -.rt  ''prv   ::O 
cotton  in many srnas. 

•_,:•:• ¡ ts .-ifiportjnities  for 

Cotter,  is ijeil   t'ottiMifihau   m ut.'   kr.-; ti iP;,,   f. i  trample,   in.nan's 
undrirue-ir,   ami var.voua puàsibil, tu.s  . XLVä. j¡   addi t.io'ìsl  larga-scals 
applicationn,   such a.; Knitted   -eury   '.nu^I ì In-;,,   finn-gauge  interlock,   ladies 
dresses,  and several ethors.  Lt?ibi).i¿aticn nnà resin  finishing treatment© 
are nou available  to eliminate  r3hri,-'. fi'je in   Mur,dariny;   they are expected 
to greatly  increase cotton's sh;tn.-  cf   V\a waf t- kni ttlnr  market. 

In warp knitting,  cotton  is axeludeci from the existing fine-gauge 
field except for possible use *c  lad-J-in yarn in  ths new weft-insertion 
machines such as lina's Schussomat and Karl Mayer's KE-?M5. Greater 
pöseibilities exist ¿n medium ynd coarsa-gauye Raschìi  constructions. 

The IIC product development  p tog ramine is being rapidly expanded;   the 
potentialities of ÜE, Prograde and  tuiotleas yarns are being examined on 
a wide range of medium and coarse oauga knitting machines. Certain 01   the 
resulting fabrics will require chemical finishing or some other procees 
to eliminate shrinkage during laundering and "bagging" during wear. Some 
of these febrics ere attracting commercial interest. 

h TESTIS 
The IIC has sponsored tmo projects in the field uf testing, bath of 

them of interest mainly to cotton spinners. 

6.1    Fineness and Maturity of Cotton Fibres 

Fineness and maturity are two important characteristics of the cotton 
fibre which are rarely tested stprirately because the teets are slow. 

The air-flow Microns!re test,  which has found wide commercial eccept- 
anee, glvee a value which is a combination of  fineness and maturity.  Higher 
Wicronaire valuee are obtained with coarser and with moré mature cottone. 
If e mill uses cotton which is constantly of about the seme fineneee,  then 
the Microneire value indicates maturity, and this is the way in which the 
test is interpreted in most mills in the USA.  In furope, where cottons 
with different fineness are processed, it is necessary to know from 
experience what P-Ucronairs value represents a mature cotton for eny partic- 
ular variety;  for example, a 3.6 Microneirr reading would indicate an 
immature American but a mature Egyptian cotton. 

Air-flow instrument-? are rapid   >n,< convenient to use, and therefore 
en eir-flou. teeter is being developed et the Shirley Institute in colieoore- 
tion with IIC which will give simultaneously two readings, one for finenese, 
the other for maturity.  The work is based on that by Hertel and by the       
Institut Textile de France (9).  The basic work is complete end the inetrument 
will nou give accurate values of fineness and maturity. 



6.?    Electronic fountirrj of  fiep-; -:.-.-l Ttii^h 

f-Jeps  arise mostly  ,?t  the  c.'.rJ  irl   ;ra  controlled either   hy  simple 
observation of  the ue'o  at  thy   rmn.ir.g  ran:  or by   taking  web  samples  and 
counting   the nap;- or  r-.Mo:-   t.hs a: '•>•• .-•u-.-nc.r  i;f   thií  ••aiipiü.   These mathods 
are  becoming obsolete  n.j • : ^ -;;roi:vctir-n  cjr-v. r^in vi.Jor ¿:c.cc?ntancf.-. 
It   is not  possible to  on^j-v    V".  •.•eh ci   te collect ueh  samples above a 
speed corresponrJinc  tc   -A c^ru product Ion  of  < .  kr/hr or  so.   On  the other 
hand,   the control  of r?.\ì>> io Leroninr more   importait  because  a  largo 
amount of matßrial car;  i.e  3pail.yr,  iwui.'. /   it  .-i  hi^i-Mroductiün  card  is 
badly art juntad and pro^uenr.  ßxr.össi"n nrpuinuns. 

Electronic  counting of  nrr.s las bonn  f-'udi^i  f ir.'t  by  ricreila   (lOfU) 
and  th-sn  at the   Institute of  Textile Technology   m Reutlingen   (Westarn 
Germany)  under sponsorship of tnn  U.S. Department cf  Agriculture.  The 
IIC  haé  continued t;e work at  Reutl ingnn  tt, builu a prototype  Sliuer Nip 
Tester which wruid <i\ ••.criniindts between neps and  trash.   Oliver  is passed 
through  the instrument   nnd ?/i optical method is  user tc count  neps and 
trash particles  *9oarat.el,   ;.K1 to clntr-jfy  each of  them by  size.  The 
numhers appear ir, four  cl.ssa-  fox   nop s and three cuisses for  trash. 

7.   FINAL  REMARKS 

This papor is a progress report on the research work being carriod 
out on cotton and is of necessity   incomplete.  Those developments were 
stressed which ara considered to be of greatest  importance for the future 
of cotton. The main problem is c^orly that of strength and durability of 
cotton   fabrics which ;.,:d be^n given an easy-car o  finish.  Recent progress 
is promising and offfrr  rer-1  *-opn nf producing cotton  fabrics  uhich match 
the easy-care prooertie* of  synthetL; fihrob and blends 'ühile  rstaiiing 
the comfort and wear  lift.' of untreated cottor 
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