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DT NS s COTTON PROCESSING MACHINERY

Cbmim e e e w o vot—— - -

Introduction

Indusiries ¢ o net unlike growing plants.  They need pruning to remove
dead wood, feeding 1 stimulore continuous progres: and, ohove all, o witable
climate for the fruits of their labour 1o reach maturity, when markat demand is at
its peck .

It is essential for vigoious growth in env incuostry that oll ity comporent
parts are tuned i:‘,}‘o recognisc cnungirc wsnLitions ena for management to inpic:
ment the resulis of progres.ive deveiormant. 1 ic the purpose of this paper tc
review some of the most imiportant toer s vlizh are now changing the cotton
spinning ond fabric-making industry; ic a-ic:s the programme and opportunities
for cotton arising from thase trends.

Meajor trends

I will refer briefly to o few of the important toxtile industry trends before
describing the procress In individua! processing machinery.  These trends are
concentrated in the fibre comp:iiticn, including influence of fibre properties on
fabrlcs and end-pre-lucts, ihe use o fibre biending, the need tor uniformity of
fibre properties witli in~rncc 4 m chine spaads, the shift from weaving to knitting
for apporel! fabrics ond tir micsoment towoids light-weight clothing.

Perhaps the mest sove s nfl wnce comus fram the keen inter-fibre compe-
tition for the exiti -, y 11 market, nc.uely between the netural fibres, of which of
course here we cre concer.icd with cotion only, the man-made cellulosic fibres and
the tuly synthetic fitres.  “nire was a time wher porticulor articles of clothing
ond the fabric from which they are made were associoted olmost exciusively with
one flbre type. 1. ponciition of the market, first by the mon-mode cellvlosic:
in the late '30's, ord by ihe suniletics in the '50's, changed the picture con-
siderably.  Sc, row cricdiaions were also creuted, such avnylon o the g
stocking market, .iivich replaced sitv yarn, etc.  Encroachment on the cottor
region of application by wmnemaod.: tibres ng- proceedad ond s LtilE continuing.
However, market ucceptance of the mun-made fibies mer iy thrcigh the sheer
weight of promction ond aveinhiliiy of yares in suitable counts and deniers i now
settling down to what has become known net so much s one fibre, one product,
but more apprepriately as fikre and yorn engirrering, with fitness for purpose being
o principal virtue.




Traditionally, cotton fibre preperiier o vwood Ov . Gesod solely for

t,asiradaptability for the spianing procecs. Py spimnsr ke, set his requiremnscn’ s
for fibre length, fibre length uniformity, watarits, -lu.iliness, tendency 10
nepand other characteriztics. Ho doubl the narkeiiag srsiem for all cotton is
based largely on the spinner's needs., The influence of ribre properties on fahrics
and the final product, however, cannot oe ignovert. partic ilarly with the trend to
process integration as larger textile groupings are formad and rationalised.

jan-made fibras are rocognised primarily for ertain cuperior functional
sroperties, sucl as strength, while cotton iu stiil rsgarced by the corsuming
public as the standard with respect to asthetics and confort,

Today's situation has been charactericed by ona sponker al a recent con-
ference as the choice between 'easy-car' aun ‘easy-wear', Tu pome people,

“ibre blending in all its forms is the answer.

Spun polyester is a major gyrthetic fibre coupeting with cotton and is . vun
ac2d in blends with cotton for shirts, shects, etc. nu dvubt it is a growing
compatitor with the all-cotton wovens, as wall g tac a'l-synthetic warp-knit:.
This applies also for the workwear and overall rield. Zotlon no doubt cen hit
beck here by improving its easy-care virtures witroav icse ia strength or
abrasion resistance. In the field of th~ cellulcnic . s—.2de fibres, polynos.c.
ere replacing cotton content in some applications, weriicularly in blends wiil
synthetic fibres. In this case cotton nesds to incireasa cleanliness and the
consistency of fibre propertics, which then will eiapliiy processing and will
slev lwprova the luctre of the final product. No doubi i zll cases there ie
work to ba done on ascessing fibre propertiee in blends which will most nearly
satiaefy all end-use raquirements.

Against this fibre Lackgiround cones the iicacased cp--1 of production
. sohinery employed and the greater degree of automation being used. Cotion-

:ype processing machinery is not lagging in this raspect at ally certain nevw
{evelopments such as opsn-end or break spinning anl twistless spinning are
particularly advantageous for the cotton fibre, It must ba amphasised, howevc. .
that with increased speeds on any machine thnre is nore urgent need still for
improving the over-all consistency of raw materials in process through greater
uniformity of fibre properitca.

In fabric manufacture, another trend is the cutios uing shift from weavin, .o
xnitting, particularly in the apparel fiald. while %his is ¢3pecially pronouncud ia
.he United Kingdom, it is also promianent 1u ohher inst . Buropsan countries u-
vell as in the United States,Scme foracasis fo €9 fir as Lo predict that by 1950
-3 mich as two-thirds of the apparel marxet in Cr.:*t Hr.+:in will be suppliou in

_1it goods and oaly one=-third left *n the wuven sictern, ! shall deal with thi:

o l
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e hag been only the man-
made fibre maviel hat oo bapaf el fane e o ter 1o knittine becaure wntil
recently the derainant growih cica bas Laen in Line oaune worp knitting which is

purticularly suited for the smeoth filemant vt 2nd not suitable for spun yarns
whether of cotton o1 any otha, fibre.  This is some justified hope, however,
that by the introduction ¢f now-typa mochinery spun yarns will also benefit
greatly from thi, shif! o the knitting procass.

No caubt it noeds sne new, im .ginaine Jovelopmer - work, but there
are strong indicaiicrs twt the knitrad tauric field is potentially iruitful also for
the cotton fibre.

The movoment toreude lightor weight apparel fabrics is ancther continuous
trend which is cpulicitic io botll veoven and knitted fabrics.  Whether this
particular devalopz ~at «ill La fo cotion's advantags, is agoin o question of eosy~
care or ecsy-waar, cod i1 ofl=uty eleihing no deubt comfort In wear (a plus for
cotten) may ba regardad s vhe more impoartant factor.

Doveloprizents in iuachiaicul poses:ing of cotten

Texti!s procussing tech-dques eirs, teday, going throvgh a phase of signie
ficant changes und modifications.  Up to the 1950's tha spinning ond weaving
equipments looked much ke it 3id curing the previous 30 years.  The new
toxtile ago staried oraund 1940 threy: i te cvailahility of very precise measuring
tachniquas, better constructicn matarials end tia eprlication of electronics
throughout th taxtile mrcatan stogar, It as in the cotten industry of the last
century where thu princinle: of rechraliwiion (of a {actory) were first introduced.
the coitor Industiv playzd 1ha -ol3 af paeciscbar for mass production methods, and
ths concentration of manufc sturing fzailitias inte one location {into the mill) was
practised for 3 first tins 1y crinars cnd weavers  The words 'mass production’
were elreedy baiig apalicd to ladile mill operations ut the beginning of the last
century. Tedoy, arrin, ins cotton industey is of the forefront of fully automated
processing.  Wicrever the cernc mict can justify it, muius) labour is being
replaced by capital-intcacve erirment, A sincle cperciive can be put in
charge of m.chinery worth “nywhasre be ween £29,000 and £00,000. In this
raspact the textile Industeics cainprre wail with other manufaciuring industries.

To show how sachnt:al progress is cdvancing, let us see how the requirements
for human labcur in texiila raill: hove changsd over the centuries.  Of course,
there have buen a rumber ¢f carialn fraportant tachnical innovations which at the
time of thalr concejtion usuglly represented a significant step forward.  However,
if we look evor long puricds of tima, evolution seems to proceed at a fairly steady
rate and all these significont avents saem to fit perfactly into a uniform pattern.

The man-hours raguired to produce one kilogram of cotton yarn or 100 meters of
woven cotton cloth have be n caiculated since the beginning of the mechanisation
age up to the present day. The 1aculi is @ surprisingly constant rate of labour
reduction, In spinning as well as in weaving.  The sicpe of the curve indicates




ol during @ 73-y2:s wpan labeur requiremoent cre reduced by a fuctor of ten.

A mill producing 2C0 kilonrams of cotton yarn ger hour neads 20 operatives today .
If this trend continues {und ther2 is no reason why it should not), 75 years from
today e fully automated plant of the sume copacity will be controlled by two
operotives.  Therefore, tha significent changes of the orea of full automation.

Let us r.ow exmi e the st deszlcpments [reia fibre to 2rn, and from
yan to fabric.

:_‘.'-rvesﬁng

Over thy paui su.rel yeurt, inachine-picking has become widely used. In
1z USA it Is dzna universally, in othar countries it is at various stages of intro-
lucticn, depending on tha re ative cost of labour and machinery.  The many
crarents which heve basn mads in ihe nast regerding machine-picking are hardly
vorth repaating.  Aachine=p.skes cotton contains a larger amount of non=-
riurcus matter than Land-pickec cotten, <o thot! an wxtra cleaning effort is needed

C 1 teeteastatien Gad in the spinaing mill.

From the paint of viu v of subsenueni processes less fibre breakage and less
“atiyo imeHer Is dostralle.  Hors mes* procrass end improvements have to come
f:0in developronts-n gliaing mechinery.  Nut thouoht should also be given
rovards making the {icre itself easior to glu.

3 inning mili pogess

Tha carly seinaine @il consisicd of @ surfes of indivicua processing steps.
...~ were usually ten cperciing for cerded yarms and perheps 13 for the production
of con»d yams.  Tha modern mill locks quite different. A fow major operations
Love remainad, scan of whish are interconnacted.  Toduy we must distinguish
2esontially betwesn b o main suctisns in a cotton spinning mill.  The first encom=
ressos fully eut- oziis ¢ salne, clec. ing ond blending; intercornected directly ond
qutsmai ~ally tn tha corilion o' refting [ocess.  The second section then consists
of tha roving end or iy o Lravion, processes which to date have been rather
“iticult to Incorparcia 1hio en cutomatic line.  The entire interconnection of all
v zaufaciuring stc s from brle to yuin is technically possible, but only seems justi-
ficd if the production o7 iz si.inning unit can be increased by a factor of about five
(o ten, f.e. if the numlor o1 tpinning spindles con be reduced drastical!ly.  The
intreduction of the so-cal’ d open-end spinning technique may be a solution in .,
cirection,

'3 v=room machinery

As just indicated, full cutoination toda, is posisle from bale to drawn
liver. At the opening stage it eppeass Ingical to eliminate human lobour which




Is involved in loading the transpcrt-icttice: with asmrs of mcterials vhich are
tekon by hond from the bales to be blended. It is not orly haavy ond dirty
work, but mueh dzjeads upon how carefully ond how reliobly this blanding is
being carricd out.  So-caliad automatic balc-diga:ters have basn known now

for several years cnd they have recched a high level of perfeciicn today.  In
sch machinery, fibre tufts are ramoved trom the bottom of ths bales which are
placed on the plucker.  Tuft romovali is done L, . actual plucking motion or

by the action of saw-tnothed beater drum . 1 tha Trutschler machinery, the
balas mova back anc forth across the plucior systeni.  The tuti. drop on to a
conveyor balt and are blended in sandwich~form with the materiol of othar plucker
units vshich work in parallel.  Another nove! mathed of autcinatic opening is
employed in the bale digastar by Ricter, whoreby six =1.as are rotatod slowly over
o platform which incorporates fivo Leater ssctions io rer.wve end collact the fibre
tufts at a predetarmincd rote.

With the aepplication of such autometic brlc-di-ustars two factors are of
utmost importanco o the cotton brecder: 1. Thara iz @ dsfiite tendency to
reduco the number of balas which ara blurdc.’ tog,5:imr In th- opening process
of tha cotten mill, stressing the noad for Inercm+o4 1y, i%cmraliy nd possibly for
coreful pre-tlending at the pinning stetlon. 2. Tie {alis must roach the
- spinning mills In such a shapo as fo conform with 2y - uire s nts of the bale
digoster, otherwiso the balcs cannot ba werked vy prapirly.  \Ville most cotten
coning (rom tha develupment countrles cr fr i ths {clera D'z f: stater usvally ore
ln very good condition, bales from the USA soictimes civlvy in evtremely poor
shope, thus mking cutomatiz ba's=azontr s yary diffisvit,  Doth spir.ers and
mochire=builders are lncking for siandardisne! ravr-mate-ial bales with respect to
dimension, spacifie volunma and zckaginn,

Cleaning

If a cleanor fil-r2 eculd ba supplicd 101 splnaing rill, then the powible

dorage done byy blc~ocm machinery, which L mvor nil, wauld bo minimied.
The loss trash there s from tha cutsat the Inss oreatng freatiant is roquired, which
means reduced fibeo demags or fibre broc :aga.  Na dewrk? rx ny short fibres ave
creatod by breakogs during picking, gining, cp:ining and emidng, so that cleonli-
ness and shert fibro content ars raleted.  In parifeula:, cleanlinass will play en
. important role In explofting il potontial of thy cottan fitwe for the new open-end

spinning technique.  On the otlier hand it is wall kecven that short fibres produce
weaker ond more unovcr. yors, because they orz more ifficult to proeess in the
drafiing zones, create fuzziress in the febiic and make it more difficult to produce
a parmanontly smooth fabric surface.  During the past deceda thero was o tendency
to perfor the opaning and cleaning action mustly by axial type openers or air
stream cleaners which treat the fibres more guntly, but one abserves today a
definite trend back towards equipment using Kirschener~typs beaters or saw=tooth
drums.  This Is o dircet couse of the highcr trash sontant v most cotton shipped to




tha mills today  Winel ¢ o.0 o fae lean aan-made fibre bales, the need for |
lass trash centoi o« vhen bels noni ke strossed over ond over again.

Cordla
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“va ji0duction Jas increased from about five to

L oreon 18 ane 0 M, 40 Dawest prc duetion oo, lying to tue long, fine
cciien, tun AIZhos 000 o b e duoiitios. There is aven talk of stepping-
iy the pradvetivily 2 07 vafi. Wighenceduction cards are being accepted

concrally teday, wad s eer bu o aauetod diicstly toa line of blowroom
colpmont. Voo teeln el s elininotod by fhy vse of a chute feed arrange-
aonte Asan oxeriolo, vy Aiztor syvon has four fo cight cards which are fed |
e o ds rroddd s throush a Rlower and the
Cetoplal flor e ety £ st e ekl vsing @ onicei ubsorption techniqua.
£ gk doliver, ord of tha coid?, the shiver passos aough a storage box, which
sarvar 68 a Luffar Curin s stert=yn er thut-om, and allminates the need for
=1 harate synahraienion Grivenen i aeds avd the di rame. Four to six

e elivrs i corhingd e inasneital @ aoavoyer halt to the autoleveller

eratul feedeon T o

Semn whlch prodisas a deven sl af orniiai’od crenness.

A card eMachent which hos Baeess s wit by uend and is likely to become
el Ia tha s e febia be £ c o L dative oy erd of the cord.
A0ty g very heay, polithad sl afredlon T femen «Mizh the cotton-web is
sestiad, thus puboe 0 eny sl oo T it domaging the fibres them-
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b judgine il p ottt oot end) overy expart, be it the |
el gmteni e sty evomr o =T 1t by converiean with the old
zsdard the vee® B3 e w0t o el el inice Goo from neps as formarly . ]
Curihemmare, uates e v o okl i gelacic! oy earefully, high-speed cards
ermy dafinttaty o oL il oe cvet e Thoe, ihe producer must make an
weimen ebutan bue oy st i el e e b foa preductivity of the card.
vhira bava B cm o b bes e g b s sk s of tha metaliic wire clothing of
Tva eylindar end Aot oo T el eora. edemn card clothing has only very
fogs bzeth ord Cone Tt ST v es imem i9 collect any dirt or short fibre In the
cintilag fteslf, Lt en el e ipeed with properly positionod suction
toglces, o b Lot eswaie Ta ke ased cdiver,  Should this be
i oemze there fsve @t entin e yens ieduced from such sliver will be of

e orlor quedlty.
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For sears the an size 1o abvoys hoen daseribed in terms of spindle numbers.
s s cum $o ths fact ot remech @s (0 e PO cf the tao! power consumption in
< Cillend rughity 50% Gf Tz tC ot el o cots ore speni ot this stage of




(cdustion. it is quite avident that increzsed procuctior. speed as well as the
Introduction of automaticn would Lriiig ~haut significont benefits in the costs of
yam preparation. Ve shall bo reviewing two importaat spinning developments,
os they are of significcace in the use of cattcn flbre.  These are the open-end
splaning and the twistless spinning techniques.

Q2on-end spinning

The three finiiing lucion o the ring=wpinning technique, which are the
vritnary motivation for the naw spinning technology, are power consumption, yarn
tension ond ring traveller friction.  Open~end (OE) or break-spinning has been
devvaloped on cotton and Is vied mostly with cctton foday.  Whereas in ring-
sr:inning the total yam package ruust be rotated in order to obtain the necessary
h/iet, only a relatively small mass must be rotated in open-end spinning. The
tcke-up package Is turmac only very slowly in order to wind the spun yarn,  This
racns much less power consumption ot a glven speed or, at the same power con=
sim:tion as In ring spian.ag, much higher rotational speeds ore applicable in O
tinning.  Furthermore, there Is no spinning balloon, therefore the yorn tension
i- loss and, since thore is no ring and traveller, the problem of friction is over
ceme.  In principle, o teck In the fibre continuity is introduced in o drawing
er opsning precass.  Then follows o tronsfer and depositing of the fibres on the
innor surface of a rotating cup.

This so-called Rotcr or turbine~typu, open=end spinner has today the best
<'c:neo of belrg In*: .:luze in certaln crens of cotton spinning. Originelly
dres'apad In Cxechoslovakia, saveral rajor machine bullders in the world ore now
~~33ged in the menuficture of woior-type semiecommerciol units.  The latest
wertlon of the so=callsd 55 200 freme is menufactured in Czecholosiovakie and
2.3, vedar lleenea, in (tly and 'opoa.  The largest Installations of open-end
i~inning are at Covricull: in Engl:nd end ot Naiwa In Japon, each with ohout
73,000 ring ecuivaleat spindies. it appecrs thni Dalwa and cther Japanese
Ciiilng flems hava nmbitions phars to increase ineir open-end capacity. The
'ztact Information Inilcates that up to spring 1970, installations in Japen hed
rizen t3 230 fraimo. (200 spindles 2ach at wight different coneerns).

Rotor-typz, cpon-~end spinning fromes are also being developed in Europe.
Lor comple, the Integrator machines by S.A.C.M. in Fronce, and three large
- seline manufacturors, namely Flats in England, Ingoldstadt in Western Germany
.1 Rister In Switzeriand, c-a porling their knowledge in the development of
~~ather rotor oven-¢nd frame.  Some semi-commercial units are already being
‘iz cut in the mills of varicis cauntries.  These will be shown ot the 1971
icxclle Machtnery Bxhibition in Pa.us.

‘ The development of open-end spinning machinery has, to date, concen-
6 sted mdfnly on the short staplo sactor; tharefore, among the naturc! fibres it Is




cnly entton and blands with man-made fibras v §0 cocai 40 mim cut-length, which
ore used to preduze yarns in the cotton count icng? of Ne & to Na 14.  For the
opplication of mon-made fibres furiher limitations must be corsidersd Including
their erimp, flbre=finzness and finish.

Most Inve:tigations about cotten yarns report good yarn quality, except
for the brecking strength which is 15-25% balow t.at of ring=spun yarn.
However, sinca OF yams cre suparion to ring spun yuins in respect of uniformity
end elongation, it is claimed that OF yarns process at least as well on looms or on
knitting machines. It Is furtner reperted thet in gencral the fabrics are more
uniform ond glve a heitcr cover, Lut thay may have @ somewhat harsher handle.
It appeors as If some spacial finlshing treatment rcy bocoma a necessity if com=
rasable end precucts c73 1o bo ottaired.  Excart for the fact that the maximum
staple should not be greater then the clanater of the turbine, opsn=-end rotor
spinners are not very sensliive to the shapu of th staple dlagram. A uniform
ctople works cs well as 119 very ondasirabla lengih distribution of comber—waste,
for example.

In our laboralories wo NEVE WEaaU LD Cuiun stivars of varlous staple
longths,  Very short stapls, which causss greb'ams on the ring spianing system,
usually can be pr3cessed Into yarn on the ope=-cid machire vithout mueh dim-
sulty.  n fact the open-cnd yem from co.:l’ r wita can ke mode o8 sirong @8 @
ring-spun yorn meds from the sams source, end ‘e ol ngation 1o breck Is even
highar.  The longer tha staple belng usec, ths lae~~r §s the strongth less by com=
parlsen with ring=spun yarns. Thote it ara assocated with the lnabiilty of
an onari~ord machine to spin the fibres ina garalieliszd configuration inte the
yamn. A fyploal cpon-yem structre has extunding lcaps.  These loops do net
contribute 1o the tirengih, but thay do inereass the bulk of this materiel. - e
lerg staple Is precassed, tha relative portion of such locps cnd hooks becomes
croater while the yom iucoives less {l: :hla, rod-llice and coarser.  As fibres are
dencsitied on the irner wiface of the roter, ore firds Indeed considerable diserder,
vhich 1s respnstSla vor the ontirely differant yorn structure. '

No doutt plani of devals-ment we !+ fs n cdel yot Yo produce better fibre
allznmant in open=end yams. At our Institute we wero able to improve this
situetion noticochly by using c stancard roller drmfting system instend of ¢ oand
roller opening davice.  The remarkable obrervation wos mods that it ts indeed
rassikle to apply droit railos of about 300:1 with very good drafting uniformity,
whareby In ring=spinning drefts cf about 50 are vary difficult to exceed, uniens
-wo crafting zor.es cre bsing usod.  Extremely high craft is made possible es the
cuiput speed of the drafting unit i3 above 250 ft/win, and this Is exactly in the
speed range of on open-cnd spinner.

Open-end spinning, furthzrmore, ppears ideally suited for producing fibre
Liends. By dyelng tachniques it could b2 shoven that imaroved homogenulty over




ring yamns s obtoined. A surprising result from spinning trials with blended

material wos o 5§/50 blend polyester and American 1 1/i6 in. carded cotton that

cathe very clces 10 the properties of a 50/50 blend of polysster and Peru pima

combed cotton.  Furthermore, man-made fibres usually run better when blended

with cotton than used In 100% form.  This improvement appears to be associated

':‘M\ the oliminstion of statlc charges “vhen cotton fibres are vort of the fibre
ond.

By iar tha greatest handicap of ihe open-end spinning technique is its
sensitivity to dirt, trash and fibrous porticies, which will be deposited on the
turbine wall, causing the yomn to break finally.  Frequent cleaning intervals are
@ necexity und, therafore, the most Impartont requirement on the part of the raw
moterial is grester cleaniinem.  This must be kept in mind in judging the future
wooess of coMten s an ideal fibre for OE-spinning.

Twistiess spinning

Sinca anclent times yam-making hos required o fibre twisting operation te
obialn strength and compacimess.  The ldeu of promoting sufficient fibre~to-fibre
friction by Sonding er glueing the fibres togather without the need for twist
insertion, yas up abeut fen years ago by the Fibre Reseerch institute TNO
in the Netheriands.  If there ls e need for twisting, great pousibilities are offered
with raspest o the rate of productien.  Pliot plent facllities have been bullt end
it locks au If the precem is very premhing when applied fo cotton or flax.

fSefore the cotten roving is wed, In twistiess spinning, it must be treated
chemically, which mesns usually an elksline boll-off to remove the fatty sub-
stonces cnd o bring It inte a thoroughly wetted state.  The wet roving 1s taken
off the spool by the first set of drofting rollers.  This unit Is o drofting system
which does not employ any means for mechanical controi of the fibres.  Cohesion
and controction effects esveed by @ asrtuin quantity of free water present pemit
the smoeth control if filve movement In the drafting zone.  Afver leaving the
delivery roll the thin ribbon Is twisted by a pneumatic false-twist device and then
the yarn Iy wound In @ twistiens slate ¢ 1 to the yarn packege.

The pick-up of inactive st.urch by the yom takes place from the delivery
roll which is covered with o narrow track of starch by meons of o norrow supple-
mentary roller.  The starch ramnine inactive until the wet yarn packages ore
pleced in a low pressure steamer 1o be trected for about one hour ot 110°C.
Here the storch Is given on opportunity to swell and to migrate along the fibre |
surfaco, forming on active, odhesive film.  Finally, a drying treatment of about |
100°C terminates the production of these twistless yorns.

The great advantoge of this spinning system is its speed which is between
125 my/min ond 200 m/min, i.e. considerably above open-end spinning speeds.
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e propartas o buistless fabaics dithe apereciably frem thoie of conventional
fabrics with the same concfruction vid v rumber.  Lcallv the fabric surface

is smoother;, dun to the ahisnce of fvlat o batter ccver factor is ohtained aiso end
thi fakric i iore sustious.  Thoe fabiles are reperted to Foy e vary excellent
rezistance tu leuncering o.ad ;.;..mﬁoi is seen in shirtines, sheatings, tentings and
dress febrics.  Whila o for ety laborotory ype small scalo equipment has been
availotle, g pilet plant is boing bual" in totlend srd will 20 into production durin-
tis yeor. it will be iatere-ting to [ llew vp sny new inf. rmation about this
Frosuss VI 2h iy Gider proupeaee.. tor sonuining other wat peucessing, such as
mercerising or dyzing, wioh the .rinning grocoss.

Fabrlc manufachirn

Whetlier rov teciinolonics for the menutac: we of taxiila cloth will soen
replaze conventioria! fachaigues Is @ avavion that has buen Loaer discussion for
e P, The opinicns st od nay thift irom one exirer : tn unother and it is
izdeed rather Glfficuit to glve n reliable answer.  No doubt it is just as wrong i+

Jdate tha, weevirn 2 dearved o3 .r would b2 te ignesa the nor-woven soctor or
5.2%8 evorylning on nitting.,  Tisem: prrcuction statisiiag covering the past 15
years shent ihat there kes Lawn o c,':v{ i sivw-dows of the growth rate in the
reaviea i lusiry, Great Briteln alons actinlly chiews an inzraase since about
1260, Of techniccl intorest is tha faet thel in spite of the drestle reduction In
the bt of weaving mashinus tho sowd cutpet, nev-riheleis, shows en increas:
Lar yer ol cheut 375,

In the oot f’:"tu::»'r ool oL et of keitting, beih viarpeknitting
cadwmibtn gy bl beea et e e i e eepreted Ot ihis growth will
cmﬁﬂue foe sorem t" me Dthee criar, sunh e tle non-worcn soctor, have alzo
Feen n:s!nr.«v manceiu sines et 1N, Asfaras i Pn w1 there is a market
rvay by U7 0 ponomess o W00t the ouan, of the rrol! bn&tv.h in kaitting a: i
e marlets Dot wave by Seve dat. Thora is no ¢ achion that the majer growth
s tuleer o b v e ety of fing o -ugs, warg=knitiea synthatic flbre

credtuaers, b Lot b L o raritten synthctics over woven synthetics, littie
AP0 YT frr carndin ona s s y-care eeoporties.  Ahout 80% of thesa
fabrics ure s f ron :w" vacd fie main ierket divides roughly into 40% lingeric

G eldms e YiTh bor Nevsas nnd Blegsns,  In the market cica mentioned abov::
the wage o synthetin Fidrse will ¢ Ivias ba dominant.  Hewvever, there are con-
dlerabile ¢ vt G ontties for eniton wany s cren:

vt Su“ i et hoee ornteibutod o i the hish production spesds,
wwosthllity T ,.e,. wiita Lo thon 205 Inehes), rressura fom synthets : fibra
“

v

! whicm aonourte is o vall eorublished in watt-kaittirg for men's
cade viar, shoul FL oo 1o difend this }.-‘-)uh()n au. o the belter wear charac-
terietics :.nr' r*c*nff*-r of the fa'rie. With stabiiizetion crd resin finishing
‘reatmiants 1o evoilable to «'?’:r."uf‘ wie shrinkoge Qe lnundering, otton should alse

C( SN




te able to penetrate the knitted terry towel, fine gauge interlock and ladies'
tress markets. In spite of the appreciatle higher productivity of knittirg
rachinery which is five to ien times that of weavi.ig, aconomic appraisals indi-
cate for several cnd-uen rroducts only a marginal advantage for the knitting
process, These findingr ire que to tha considerably higher nosts of texturised
or fine denier [i1lanment :»rns. ‘eve as 1in coiton im in g-od position and it would
appear worthwhile to ssercn © o nethous to preyare cotton ysrme in such a way as
to utilise fully the notentiai: of high speeds in knitting,

In the outerwear industriss of ‘hirope and tho United ltates, the output
ratio of woven to kni‘tad poods 3tands at avout 431, Total production wall
approximately follow a 37 vearls increase. If weavinr were given no further
change to grow, the initting output 'rould double within the next five years,
equalling woven production around 1985, It seems more reasonable, however, to
ssgume that weaving, too will continue to row, say between 1 and 25 per ear,
which in turn means for knittiang & yearly srowth of about 14% in 1970, slowing
down ¢o about 75 iu 1980,

There is no doubt that the callenge of xnitting techniques is exerting a
significat influencs un new engineering efforts in the design of weaving machinery.
A definite trend to wide rashinery giving higher procuctivity is observed,
Sulzer shuttleless looms are Leing built ucw up .o widths of 213 in,, enabling
cimultancous weaving of several cloths. The warp can be spliteup in different
ways to allow for tne most economical production of virious cloth widths,

The highest rates of weft insertion are achieved today on the so-called
multi-phase loom. Although these machines are still in the evaluation phase, I
shall give a brief description of thir technique. A ssries of small weft
carriers is propollel across the muchine one after the other by means of
individually activated reed bars. Each shuttle carries just enough yarn to
cover one pick and winding is done from one large stationary supply package
by means of & special winding apparatus. The fabric production is about 20 to

30% above any other krown usavi.7 aschine. There sre rome serious limitations,
particularly with respect tc weave density, pattern design and colour choice,
but the loom is muitable for special products such as light structure cotton
cloths in plain weave, Several machines are now undergoing mill trials with

selected cotton weavas,




Sumag
Tn conclusions [ should like to summarise the cotton situation with

respect to develcprents in processi g mzchinery as followss~-

Autom~ntion calla for more _'_g_q_i_’g_rg raw materials

Sale-to-bile variations shouid be as small as poasible

Whenever pousible there ahouid be identification of the major properies
of avery bale

High speed muchinery has less cleaning power and fibire damage is very
likely: Cleaner raw materigl

OF machinery may not ve very sensitive to staple variation but requires
extremely clean sliver. Stiffer fibres process better

Frem the growth in knitting (14 - 74) cotton can benefit by improving
gasy-cars ovroperties and developing yarn structures that allow higher
machine speeds,









