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NTVW TECIINIQUES OF YARN AND FAURIC PRODUCTION

Report of Expert Group Meeting organiscd by the United Nations Industrial
Development Organisntion in co-operation with the International Institute
for Cotton held at the Shirley Institute, Manchester, United Kingdom

19 - 22 Jur + 1972

Prefnce
S -

The meeting was one in a series of small mectings on selected topics
orgruised by UNIDO as part of its activitics designed to support its
tcchnical assistance programse in the textile industry. Other meetings in
vwhia sories include items on machinery selection in the cotton industry,
machinery selection and processing problems in the wool industry, and
quality control.

At the invitation of UNIDO, 28 experts from 18 councvries porticipated.
(See Appendix !.) They were invited in their individual copucities and
not as representatives of their governments or orgunisations to which they
belong, In addition, 18 observers from 7 countries (sce Appendix 1)
representing equipment manufacturers and other interested organis~tiouns
were inviied to alttend end participate in the discussions.

Professor I, W, Krause was elected chairman of the mecting und Messrs
X.N. Sreenivasan and K, Wassef rapporteurs, assisted by kr V., Filellini,
Dr 5.B.F. Peyer, Mr F, Humberston and Mr A. Erkneva.

Ur Antern Ertéineva, oi Uwiby, rarticipuled in the meeting us Officer-in-

Charge.
Intyrod
1 Recont developments in textile machinery design indicate a trend away

from conventional methods of yarn and fabric production. Several machinery
nukers ere including equipment for spindle-less spinning in their production
progromme and commercial installations have been in operation for acveral
years. Shuttleless looms have become an established feature of the weaving
sector over the last ten yoars, and knitting as & mefufacturing process is
replacing weaving for many end-useas.

These developments have been motivated by the aced to offset steadily
increasing labour costs through automation and higher machine productivity

&

and by the urge to create new processes and new types of producta. The
benefits to be derived by manufacturers in industrially advanced ceuntries
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are apparent bue iittle has buen done to assess the potenvial application

of these metheds in developing countries where the circumstances are
different. In general, boih lubour costs and 1ubour productivity in the
developing countries aroe relatively low, although ihey have recently begun
to rine, and at the swme time there avo strong iucentives to produve goods

which can compete in world matkero,

3 The purpose of these meetings is to formmlate practical guide-lines
for the bepefit of the iextile industry in developing rountries. The
current meeting has reviewed und asse<sed the suitability of the lalest yarn
and fabric production techniques for developing countries, The attention of
/ the meeling war focussed on the processing of cotton.

4 The following papers were presented:-

1. 'A Burvey of Current Short Staple Spinning Systems'

by H, Cripps
Senior Reasearch Officer
Shirley Jnstituie
Mancheater, U,K.

2. 'Open-end Spinuing of Short Staple Fibres - 1!

by R. Grevnwood
Technical Sales Director
Platt International Limited
Accerington, U.K,

3. 'Open-end Spinning of Short Staple Fibres - [I'

by 8. Kroulik
The Chief of Spinning Research Dept
Vvzkumny Ustav Bavinarsky
Czechoslovakia,

4, 'Open-end Spiuning of Short Staple Fibres - III'

by T. Konishi
Director
Daiwa Spinning Co. Ltd
Japan,

il 2o

3. 'Some Special Featurcs of Coltun Open-end Yarna'

by Dr A. Barella
Director
Asociacion de Investigacion Textil Algodoners
Barcelona
Spain,

by K. Ereenivanan
Pirccetor of the South India Textile Research Association
Coimbatore
India,

8. 'Prospects of Open-end Spinning in India' ?
.
i

: |
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'Study and Comparison o1 Automated versas Conventivedd Systems
of Modern Spinning Plani with Speeial Reference to Open-end
Spinning Systew’
by K. Wausef

Teehnreal Corcul tant i«

The Generai Orgonisation for Spivning und Weunving

Caiie

Egypt.

'Economic Appraisal of un Opern-end Spinning Mill'

by Dr B.V. lyer
Aspiztunt sirector
Abmeduhad Textile Industries Reasvarch Asrocintion
Ahmedabhal
India,

'Recent Developments in Weaving'

by Professor HeW, Kruuse
Professor
Swiss Federal Institute of Techrology
dirich
Switzerinnd.,

'Recent Developments in the Knitting of Cotlon Type Yarns'

by KeP. Moltn
Product Development Manager (Knitting)
International lustitute for CUntten
ﬁm.cheater, tV.K,

'"The Cost of Yarn ond ¢!oth Faultna!
by Dr i, Catling
Head of Techrical Eeonomy Dept
Shirley Instiitate
Monchester, UK,

Note: 1In the unavoidable “haeence through illness of Dr Catling,
this paper wne prescoted by A E, Nutiall, a Senier Techaical
Officer of the Technical Ecenomy Departament of the Shirley

Iﬁstltute .

Pre-prints of the paper by Dr B.V. lyer were not circulated teo the
participants,

The following statements were uluo aubmitted to Mr A. Erdneva of uNibo,

in hins capacity of technical weeretary to the Meeting:s

(i) 'Some Aspects of the Texiile Induatry in Brazil' by Mr V. Filellisi,
Spinning Technicg! Manogevr, S/A Moinho Suutista-ind. Gerais, Sao Pasle,
‘r.filc

(14) 'Statement on Textile Industry in Egypt' by Mr K. Wassefl, Technical
Consultant to the General Orgunisation for Spinning and Weaving,

Cairo, RBgypt.




b

Mr Eraneva opened the Mecting by welcoming, on bahalf of the iwo
conveners, U.N.1.D.0, und the International Inastitute for Cottoen, all
those present. The expressed aim of assessing the suitability of the
latest yarn and fabric production techniques for the developing countries
and the formulatinn of nracticrnl wnidelines on their introduction ip
those countrie wue emphasized, 1t as streseod thet if UNIDO is to ful-
£fi11 its mandate of promoting indusirial development and assisting the
acceleration of industrielization in developing countries, it needs the
clearly formulated support of learned opinion on specific issues and
problems of industrial development which can he effectively incorporated
in 4its various oper.tional.aetivitiea. Thesc operationul activities, such
as policy planning at governmeatal level, increcssing productivity and
improving quality control an well as the establishment or re-organisation
of textile institutes, constitute the major portion of UNIDO's work
programse and the effectiveness of such operations is always dependent
upon the availability of properly conceived guidelines and mrthodologies,

A specilic rauge of topics that have arisen as o result of ihe re-
structuring process that is taking place within the textile indusiry would
bo discussed. Such subjects as open-end spinning, or the recent developments -
in knitting and weaving, require careful consideration as indecd do the
practical suggestions that would be made about the type of arsistunce UNIDO
should provide to developing countries and Lhe manner in vhich unse can bhest
be made of the latest yarn and fabric prodvciion techniquea. The Report of
the Meeting would provide not only UNIDO with guidance, but it would alse
provide the di reloping countrics wi \ rcodily availa 'e reference material
toilor-made to their requirements. .ne gratitude ot uNIDO wam expressed to
all who had left positions of responsibility to attend the Meeting,

:
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Chapter

RECOMMENDATIONS AND CONCLUSL1ONS

Open-end Spinning

¥Foonomics

From the overall standpoint the 0-E spinning aystem appears to be
cconomical up to 16s or 24s count, depending upon local conditions (1abour
costs, power coats, spuce, capital resources ete)

Technologically, the present equipment is capable of producing yarns
up to 36y count. The major saving is realived through a reduction of
labour costs, but there are other useful savings in power, raw material,
buildivgs and possibly capital investment. Overall savings, however,
decline progressively as the count becomes finer.

&aw mgtgrggl

Al regular cottons and blends can be nwed to produce 0-E yarns but
ol preseut there are technical restrictiouns on the spinning of 100% polyester,
The fibre length distribntion in 0-E spinning is less ecritical tham in ring

spinning. Good cleaning is importamt, but prior cleaning is less critical

when using 0-E machines which imcorporate a trash extraction device.

Atmomspheric conditiong

0-E spinning is loss sensitive to changes in atwosgpheric conditinng
than modern ring spinning systems. Temperatares of 25 - 309C and rolative
humidities of from 30 to 70% are rcgivded ar befng acceplable,

nanuingia‘

In many cases re-winding can bo omitted but wherc particularly high
quelity is specified re-winding becomes necensary at the present stage of
0-E technology. )

ertie - ‘ 1

It ahould be recognised frem the ouiset that 0-E spinning preduces yaras
with different characteristics® from those of ring-spun yarns and some of
these differences may be reflected in the propertiecs of the end-preducts.
However, a large range of conventional fabrics cen be succesnfully preduced
from 0-E yarns.

It should be neted that 0-R yarus de not present any speciul problems
in processing but the special characterimtics of thewe yarns should be borne
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in mind in order to exploit fully their potentianl in fabric production,
finishing and marketing. 1t is therefore advisable to conduct trials up

to the marketing stage hefore embarking on full scale production.
#The following are the most important cheracteristics of 0-E yarns:-

(i) Different twist formation, ruvquiiing in zome cuses up to 20% more
twints

(2) Yarn strength 15-25% less but eiongation better than ring yarnj
(3) Better regularity and appearancej

(4) Better abrasion resistance;

(3) Improved dye up-take;

(8) Produce fabrics which, in the grey state, generally have a harsher
h'ndl [ "

Kpitting

Spun yarns are used extensively in weft knitting but hitherto develop-
ments in warp knitting have been linked to the use of continuous filament
synthetics. 1t is to be expected that cetton and other spun yarns will be

used increasingly in the new types of warp knitting machines (using compound
needles) which are now being developed, .

Recent experimental work indicates that there are good prospecis for
the use of liquid ammonia trecated yarns im knitied constructions.

Neaving

In order vo urrive at n meaning.ul comparison between possible choice :
of weaviang machinery a thorough economical appraisal consideriug the specific %
conditions of the parti.alar case is a necessity. In spive of the overall
trend toward shuttleless weaving techniques, modern conveational looms »till

should be considered for economical reasons whenever the lahour wages are

low and capital resources are limited. For coarser weft yarn counts,

however, the economies may shift in favour of shutileless weaving. Air-jet

and sulti-phase weaving cannnot bhe considercd as applicable to large scale
industrial speration at this time,

In the field of multicolour weaving the gripper-shuttle and rapier
machines must be given preference over conventional looms. The advantage of .
any new machinery with increaned production rate can only he fully
stilised if weft and warp yarns are of adequate standard, A yarn quality
that might be acceptable for older, slow speed machinery is possibly met

up te che necessary standard.
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The Cost of Yarn u«nd Cloth Fuul ts

Cost/benefit considerations should tuke account, not only of ap.inning
and weaving costs, but should alse include finishing costs and the extra
costas incurred by the garment maker as o reint of varn and cloth faulis,
A high standard of guality conirol at all stages of ¢loth manufacture,
efficient cleaning systems, und first-class operative training all moeke a
significant contribution towards the reduction of thesc extra costs
incurred by the garment maker,

Recogmendations to UNIDO

1t was agrecd unenimousdy thet this type of mecting should be repeated
at intervals, possibly 1 year after the Internntional Tex:iile Machinery

Bxhibition or cvery two years, the decision on freguency to be left to
UNIDO. ,

Suggestions for subjects included

(s) Sinniug

Many developiug couniries are also cotlon producers. Ginning is
very important from the point of view of preserving the cotton quality,
therefore considerable technical effort must he put into the improvement
of the quality of ginning.

(») It was suggested that papers on warp preparation, finishing and
non-woven techniques should be considered.




Chapter £1

15 A survey oi Current Short Stuple Spiuning Sysicms :

Intredaction

Highly competitive world markets in textiiles have demanded increancd
productivity and improved product quolitice. Reducing the number of machines
in the production line, running th: remaining machines faster and incrensing

the package size are all effective ways of achieving higher productivity,

Fibres become hooked during carding and, if a asignificant loas (up to
10’) in subsequent yarn strength is to be avoided, fibres must eater the
drafting system of the ringframe with their hooke trailings the higher the
draft the greater the need for this. An odd number of machines or processes
cnaures this, and the most common line-up for carded yarns has therefore
hecome two druwframe processes and one speedframe process between the card

and ringframe,

Open-end wpinning pcrmits further shortening of the spinning sequence
aince the specdframe process can be omitted. From what evidence is available,
when the open-end spinning maechine is equipped with a combiug roller opener,
yarn quality apprars Lo be unaffected by the direction of presentation of the
fibres, i.e, whether the hooks are trailing or leading. In open-end spinning, g
therefore, there are usually just two drawframe processes between the card ‘

and the spinning machkine,

Improved product vegularity need- betier enginecrrd machines and
machinery mukers have not only achieved this but have also satisfied the
requiremenis for increasing machine speeds. A good cxample of this is the
sodern drawframe which, witih twn deliveries instead of the former six or
eight, an improved drufting system and belter ecugineering, is capubie of
preducing a substantially more vven sliver whilst achieving a ten-fold

increase iun delivery speed.

Packages have become considcrably larger ut some processes., For example,
the typical curd slive#;dY ten to [ifteen yeurs ngo was nine inches in |
dinmeter and held about 8 1lb of sliver. Today cans 36 inches in diameter

holding up teo 150 1b of sliver are common,

In mome wodern spinuving plunts lap formution ilax heen replaced by anto-

matic fced to the cards. Ou the other hand, ringlrame packages have not

greatly increased in size, partly hecause the maximum troveller mpeed is




reached at lower apindle sneeds when larger diumeter rings are used and

partly becunse of the disproportionate inercase in . pover needed vo retate

larges packages,

16 Opening

For wom¢ time the hlow room h: . hecn u largely wtematic mequence
and only the initial bale fced'2g hux been aone mannally. The introduction
of bale digesters in the late 19%50s meant that this initial foeding can now

be done automatically and theee rachines are bceecoming o familiar feature of

the modern blow room. The earlier digesters were uble to deliver the fibre
in a very open state and were quite satizfactory for cimnle cotton blends,
but the maintenance of uaccurute blend proportions was a problem, because
bales of different dénsity and size were digested ot differeat rates, the
rate of aigeation being o function of the wedght of the bale., Machinery
mokers, aware of these shoricomings, have modified their digesters in such
a manner ilhat the pressure with which the hales are prossed down ente the
pluckers is automatically adjusted in order to compensate for the loss in
weight of the bale as it is digested. A [eature of soue modern digesters is
the large numbers of bales which may be held in reszerve on the digeater

" luttices, thus permitting the hlow reom to remain unmanned during the night
shift, sufficient bales having been placed in rescrve towards the cnd of
the day shift,

In adopting bale digesterw the opportunity of using very large mixings
can be lost unless aimple mixings of one type of bale can be used, or there

is pre-blending or the modern cqui alent of atuck m'xing is usmed.

The techniques of pre-blending used in the USA have given rise to the
claim that hale digesteih have provided the theoreticel equivalent of 1,000
bale mixings,

i ‘ The modern solution to the old atack mixer, which required a great

, deal of labour, is the multi-mixer, an automatcd machine based on the well
proven principles of the stuck mixcr and generally believed to be ht.hly

“desirable if using different types of cotton. If a simple blend can be
maintained, then a multi-mixer does not give a great advantage,

7 Carding
The new high production cards in general principle differ 1little from
cards built 20 years ugo. They are more robust und made to much higher
standards of enginecring, butl cmploy tha same principles of carding.
Cvlindera and doffers are clothcd with rigid, rometimes called metallic,

wire which requires mich less frequeni stripping. There is an increasing

ot gl
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adoption of flats clothed with semi-rigid wire which can be ground., Very
recently stationary carding plates have re~appearcd clothed, not with grit
as formerly, but wilh xemi-rigid or rigid wire. Lhey ate essentinlly
disposahle and rannot he ground. When wsirg «tationnry flats there is o
likelithood of veps beiug tormed Urom the short fibre which has not been
removed. Stationury flat- have a limiied application. 1f combed the yarnm
ie satisfactory; if noti combed, the yarn might wcll he somewhat irregular.

Righer carding rotes give rise to problems aseociated with stripping
the web frem the doffer. The most common molulion hay been to employ &
roller take-eff mechanismj such devices are able to strip the doffer at the
highest curremt procesaing rates.

Improved cleaniiness in the final yera arising from use of crushing
rellers at the rard in comparable to that achieved with three extra beater:
in the epening line. Modern coeilers of the so-called planetary type are
able te coil the sliver at high specd inte cans of up to 36 inch in
diemeter without the nced to rotate the can., Tandem cards have been succed
fully engineered, producing a much clesner sliver which is particularly ge«
for open-end spinning owing to its extremely low trash centent.

Duet removal systems have become an ewsentiul and often iategral part
of the high production card. The cardroom now has a relatively clean
stmesphere but there iy unfortunately, wore dust than there used to be
1iberated at subsequent stages of processing, ariwing es s result of highe
speeds, larger pockuges and the ure of crushing rollers at the card. 1t &
recommended thai urgent attention be ziven to this prohlem.

In high production carding automatic wantie removal is commonly incor-
porated. Inevitably card wastes hecome mixed and have a reduced value,

in order to reduce or minimive the “{fecty of Jong-term variation in
feed te the card it is ususlly considered desirable if mot essential te
enpley some form of aviolevelling. Even whem autolevellers are working
perfectly, they reduce irregulurity im certain wavebands only at the expen
of iscreasing it in othere. It is techuically deairable and alse more
economical te autolevel at one of the carlier processes; here fewer machi

are invelved and hence fewer autolevelling devices are required.

In practice therefore auiolevellers are mo.t usually found at the ca:z
or drewframe and ocecasnionally at the comber,

The spinner is able to chvose a machine which exactly suits his needs
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from the wide variewvy o dynaalfoamens shiech ate now avonilable.  Drawframes
producing very small <ans have boen developed pramarcily Lo proceas sliver

inteuvded for open-cnd spinning,

Except when combing or blending, twn pussapecs of drawing, 8 ends

crecled at cach pascage, 1s uormul praciice,

Cembing

lmproved engineering has resulted dn production rates approaching
100 1b/br. Normclly for a combed quality, card sliver is given one passage
of drawing f2llowed by o lap forming process and combing; finally, the
sliver 1s given two post comber passages of drawing. The comber may

incorporate an autolevelling device,

Dlending

Twe machinery mukers have recently introduced druwframes which are
rpecifically designed for blending. Both thewe machines go far towards
making hlending nt the drawframe capable of giving an intimate blend with
higher uniformity of compostition than hlowronm hlending,

¥hen spinning polyester/cotton hlends the staple lengihs of the tweo
fibres must be matched. if the cottou iz combed thiz is an advantage since
the short fibre will he removed, [t oppears the practice in mort countries
to blend 19 or 38 am polyester with 40 or 38 mm colten, although use of &
shorter cotton, say 34 or 306 mu, gives a rewult only slightly inferior., |If
apron drafting rystems are used, it is paid Lthat fibre length differences
are less important. In one cuso 40 ms polyester war bleuded successfully
with 31 mm cotton, the difference in stapie lengih being considered of lers
importancc than the differences in clongution and stiffnows of the fibres,

In addition to steple length it is very advisable to match the streas/
strain characterintics. The fibre extension characteristie is the most
important. Man-made filre producers are aware of this and act accordingly
but the cxtension characteristic of the cotton caunot he changed.

Speed{rame

Although the specdframe is still an essential feature of the vast

majority of aspinning plianty it is inevitable that the Increusing usc of open-

end spinniong will gradually reduce the importance of the specdframe whose
future will be closcly linked with that of the ringframe.

In general flyer speeds are about 1200 Lo 1400 rev/uin al though one
specdframe has been in commercial use for some yeurs at operating speeds of
up to 1800 rev/min,
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Ringframes

There have been ao otstanding developmonis in ringframes in recent
Years ulthough rivetranes certainly continge to he berter engincered,
Ranglvame s are cuvceutly ovaiiable shich are tochuically copnble of
operating with apindle wpeeds of 13,090 rev/min al though 1n general it is
dobttul if, eveu witic the o]l o PRg e Lt wenl o ceunemical  to
do 55 the power required to ratote a dpindie and yorn bulloon increoses
guite disproportionitely wiih iucreased spandle speed whercus the producmor

of the ring spiud!: increages only proportionately,

Recent developments inciude tangential helt drives for ring spindles;
ringframe sutedoffers which may be of the full frame or patrolling carriage
L3pes  automatic end-piecers and end-down dei.or tore, some of which can be
Vinked to a mini-computes; which performs any srequired analysis and presents

tne results in o type-written [orm.

Despite all thear developmente, it in difficult io escape the econclusio
that the ringframe lins resched tLhe Vimit of ity developmeut, 14, produces
sarn which ia good eaough for virtually any end-use, bul the need to gtrike
e optimum balance beiween Lhe three major cost components in spinning, .o
capital, lnbour wid power, limits the specd of wpinning that can profitahly

e used,

The riugfrume process is Lhe most voglly ol any in ywrn preduction.
Indeed it costs more than 4!l the nther procesres pul together and accounts
for about 60% of the total cost of stapte yarn production. Siuce there has
been no likelihood af any significant reduction in ringfrage spinning costs,

the time has been ripe for u successor,

Ypen-cud spinniug

A fandanental difference between open-cnd wpinniag oud ring spinning is
"t in open-end spiuning the voliecting puckage docs not need to be rotated
i1 order to insert twist inte the yarn. A meihod of twist insertion which
roquires leas power then thal of the conventional ring spindle may thus be
usedy in comscquence it is cconomical in gkeveral Lo use much higher rates

of twist insertion,

The present commercial open—-cud spinning machines incorporate a system
ol circomferential fFibre assembly . the casential features of which are shown
in Mlgure 1, Tn sueh a unit the fibhres, probably in aliver form, are fed to -

o opening device, which may be o sweeession of drafling rallers but more

usuelly is a siagle spiked zuller, which opens up the sliver completely
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that the fibres eun bhe 1.y torwurd padrvidunily . ey s [ where the be gl
occurs in the SpENNing systea,  fho "reals G copaeir o d ag e tinres, ipan.
ported from the Cpentig unrt byown Gir s tveam. es et an e fnner oau. Fiee
of the cup-shiped roior. whielh yo ariven ol hiel reh far ok rovolutyuy
of the rotor, therofore W thin bayey nt fabee g deposited onte ita cireum-
ference in the 'nollecting Eroove' ond ju el there by centrifugal ftore..
so that o multi-luyer sirand of fibres ia bujtt wp.  Thirx strand of Fihves
is peeled from tho colleocting wrans g twe gt is Nilnt}J‘:l!)!‘ntlsl}‘ Lrmoring

inte it because of Lhe rotation of the rotor; 1jax the yura is Foemed.

The yurn is continuously withidrawn trom the rotor und the namber of fibrex
in the strand at the point of yurn lermetion i« muintiined constant. by the

continuous depoyition of fibres unte the collectaing groove,

Open-rnd rpinning machines uye currently availuble which ure capable

of eperating speeds of 45,000 rev/min, fu iive Years since ity firat
ppearance rotor speeds have increased sppreetubly, cleaning devices for
cotion t':ihres have beon incovporated inte the opeaing units, packuge siceq
have dncreused neveral fold and some wmachines are even cquipped with inds .

vidual auto-piccing devices for cach spinning end.

Open-end spinning has provided o lechnelogicn) br:ak-through which is

already veginning to have g tremendous jmpact an {le textiln industry,

Yaru preparation

Clearersy, mechanical,

Assessments of g considerable pumber of mechanical elearers have shown
in general that the efficiency, at | ethbing of 2 x am,, ravely excceds
40% and it can be as low g 5%. The ratio of spurious etops (i,e. knots,
seed particles or other small obstruciions which worad give ao trouhle in

subsequent processes) to necessary atops can he as high ax {0 1 |,

Righ quality goouds neceswitate the removal of faal bs which might spoii
Lthe appearance of the garment and elcatronic clearers, which can give an
efficiency as high an 90% with only & very smull numher uof spurious stops,
become cssential,

Clearers, electronic.

It is estlimated that more than one miflton elecironic vlearers are in

wvorld-wide ume ot 4 cosl of hetween £2% and £40 per apiondle,

The latest models of clectronic clearers have adaptors for detectiap
thin places as well ax thick places anu have special scissors and anvils tos

dt‘uling with cocrse counts. In wddition clenrers ure now available which
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deteet o miwine yjng}«-,»a varn ipn - three-fold or feur-iold thread,

In general most ctewpvre will deai wilh yareo s the range 00 Lex
= 10 bex dies s - G0 Puglish cotton rounts, nue the Ieivst clearers will
clear yarns ar coarse as 1700 des (M.3% Engdi<h cottun counis),

Avtomitic winders nre available for rewinding ard electronically
clearing open-end spun yuia.. The © wli tate in oporend span yarns is

stated to average hedween 2 and 4 per pound,

Rejection of woven cloth becanse of slubs i warp nnd/or weft can

cost between £1.00 and £4,90 per 1000 yurd if wol cleared in winding.

Fault clussification

Several gquality control inetruments are available which clasuify
faults, congisiing canentially of an clectronic clearer wiih the outpat
pulscs from the clearer tod to a digital display system where the faultw
a t different levels (length and mass/diameter) are displayed,

Manual Cone Winding

In general where labour is cheap and spruning quality high, sanual
winders wre an cconomic propoesition for medium wnd fine counts and n come

prehensive range of machines is available from all over the world,

Automatic Cone Winding

The following Features are common teo the majority of antomatic winders

(a) All will wind cotton yarns and most will deal satiafacfarily with
other wpun yarna, '

(L) Yarnas of 100 tex (s coc. English) te 10s foa (604 n;c. Fnglish) can
ha wound «atisfactorily and some manufueturers clntm to wind satisfac-

torily yarns as coarse as 300s tex (2s c.c. English),

(e) These machines will usually only wind from ring tubes bot there arc
indicntions thut this position is changing with the intruduction of
open--end yarn on spoel s, ]

(d) The majority of 'iv-line' wachines have one kuotter per winding head

whose chief advantages are incrrased production, since the head does

not have to wait ity turn for the knotter and ulqo the ense of re-
placement of the kneiter without having to stop all the winding head:

3
while the replacement is heing made. :
(e) All machincs have a drum drive,

(f) All muchines incorpariate hlowing and suclion nozeles to keep i.portanﬁ

parts of the assembly rec trow dust, =ced, Fiy ete,
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Avtomatbic foed of CANG  Linex e tie

Sl oproup curemd i winders

7 now wejl evtahlished,

Antomaiic qprw;~vtuL.wncu[,s;uxgj~;iigggigg

(L haw hoen cluimed that the producticn of open-end spuy puckagex

coudd well eliviingee the necd toy widing and eleasin,, Gleurly the winding

wichine designers do not share Lhis view and have modificd their machines (o

Hecept opesi-eud wpyp spool .,

Jleelronic datsn pProcessing and moniforing

Ao important feature of any automatic vinding installation is the

effective utilisation of these expensive Machines and o nuaber of differoni

tiachine manufacturors moke cquipment fop mohitoriug production, Iaformution

siieh as machine efficiency, slubp detection, machine pProduction, (op

cliunges, breukage raien, knottes operntions are presented by compater at

frequent, regular intervals,

Lt

derpdag Beamin

Crecles

.

Disc tension deviees jp gereral have heen impraved. Undoubtedly the

Bost advaneed crecl development of he lant decade iv ap attomatic cree}

vhere an automatic kuotting carriagge decys the tydng from o fresh trueck

creel moved by o motar driven chain,

Yorping machines for producing back beums foy sizing and weaving:

Machine developments in thias field include betier
cneed start aad provisien for making henme up te 40 jgn,
dndera machines will muke hard or woft heams |

tressure applied Lo i preca oo lep,

speed eontrol, «low
in diameter. Mgt
y changing the force or

One very important feptnre of modern beamers 1s the provision eof
towerfal brokes, Photoelectrie guards to protect
roiarded as cesential,

tiin Winding

Minor improveaents to existing machine s such as dusi,

- the oprratives ape

removal and auteo-
tatic pirn repleniwhwent have heen made, A loom winder cupable of winding

“p to four colours at higher wpeeds than forwerly is now well vstablished,
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ine Biug Framc

The ring frome bus covtain restrictions wbich have made it necessary
to consider alternative methods of gavn production, In riug spinning the
twist de dnmerted in the prn by ol tipg the varn pachage i the ameunt
of twint insevied is proportiona te the ravie of spindle apeed to the
front roller apecde Jt .« this high speed rotation of the package for twi
insertion that imposes Lthe limitn to s1ing cpiming produectivn rates, The
high apeed combined twisling und winding reftation of the package is fundn-
mental to ring spiuning ond it ia clear bhat toduy's maximum speeds are neas

Lhe economic timit Sur this muclhiine.

Ggeancpd Spinning

In Open-end Spinning, the twisting action is aeparated from the winding
aclion and the yurn pacicage necd anly he rotuted nt the relatively low speed
reguired to wind up the varne 1t must he reongitised that thiv js« @
different phyaical process bto Lhat invelved in ring spinodug, and as sech
the yarn produced will have characteristics of it« own. The following ure

sadd Lo be the wain churmeterisiics of Nprd-enG CPUN Yl s -
L.}

1o The twist formation 1a different.,

2. The fihrer are less paralle! than in the cawe of ring yuarna,

do Up te 204 more twint in requived o spin & yarn,

1, The yarn sirenugth i typicaily 1o o 208 levs than ring yarn,

B On the other aund, clongation is typically 20% higher than ring yarn,
6. Open-cnd yurn ha= betior regularity and beteor appenrance,

To Opem-end yarv is loaner wid leas neppy.

B, Open-end yarn appeare fuller and leass hasry than the eguivaleat riug sa
Yo Open-end yarn hon btios abracim reststonce,

17 Open-cnd yarn hur bettesr dye up-take characteristios,

El anﬂi (.3

There i» uo deubt 41 all nheat the sronouic adventages of Cpen-end
Bpinaing fos roarse count cardid yarpa, cven in the low ubiour cost
countries. In the enugl paug 6o 10 f2p (coe. Entlawt) wneh varioble comts

as investment, babovr, pamer, Yuw saorials wre towep ftor upen-end tham for

ring spiening and it . posvible o make an venle@ic va-e o up to and possibly

beyond 24w, A« the (ount bhecores §iner the wpend sldvantige of the Open-cnd

|
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machiue s redured g can-couen ity there ure

rebir i vety ighe Fouyul e

moents in inveotment SPace an® pewe s This apises hecanare Gpen-ong

productivn is related divectly Lo goant ) tvist, Jinew taeentially i0 .

i ronsbant peed mochine, wherpgs. over the raage in quesiion, Lhe riug

frame apindle speed o incrcosed and bwist fortor lightly reduced, ol theuy y

ihie 1¢ wrhieved nt tho eypease of ergblop packapes,

Machintery investme ot

It moy be argaed that, nsx Open-end Spinning is a pew development, it
1= sabjert te rapid further development; hence the investment should he
anortived oves o shortrr tife than that for ring frames,

This reasoning ;.
contested on the tollewing rroundse:.

(u) Operuting speveds uppear to have setticd in the region of 45,000
rev/min and are likely to reamuin

30 tor rome time, especially asn
the economic advantugen of highe

r steeds vwill wond to be ®arginal,

(b) Acceptunce by murkets of Open-end spun yarn suggesis o compurahle

investaent 1ife to thut o) the riug frame, Subsequent. development

the Open-cnd machines, but will
also muhe e ring frame even lous sttractive,

By reduce the competitivenc ug of

() Openeud yarn ie noy fimply

& replocemout for ring yarn, it posscssr.
characteristice af j4u own,

ofton o advantage and theswe, pluy

economics of production, deseribe a iypical "early entry' profit
making cituation,

If develuping countries need to minimirze invests.

meel this requiremeni in the coarse ount range,

Build!q‘ Investaent

The cifect of new building cha

. Open-end machine-

rErs 15 to the advautage of Lhe Open-~end
spinner at the coarser end of the count range, where there 13 u net paving

in floor area when compared wilh u riug apinning installation,

Lubour

Current experience indicates that Labour savings of up to 40% way heo
tloimed ror Open-end Spinning, mainly due to
(i ) The elimination of spead frume labour with savings in machine mivders,
supervision, maintenance and transportalinn,
(i1) Reduction in nvernll labour requivements at the spinniug process,

due 1o larger cree! and doffed pockages.

(iii) Elimination of winding labenuy,
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Power

The Open-end machine uses lesc power then ving spinning per pound oi
yaran up to approxamately 19s (¢.co Enelish)e  The addition of speed frame
requirements Lo those for ring spiuning ivoreises this tigure to 208 (c.c.
Euglish) aud the inclusion of automa’ic winding inte "he ring apirning
system eunsures an overall power advuuiage Lo Opes-irnd Lpinaing to aheut 30y

‘Po L !n‘liﬁh)o

Since power is ofLen a resiticting factor to industrialisntion, this
waving, which i» substantis) when the coarser yarne are spun, could he very
important. It would ullow a larger textile industry or diversity of indus-
triulization in other directions - both creating more jobs., For example,
the saving over a course count. ring spinning industry of 4ay, 100,000
spindles on average 12s (c.c. English) yaru, could be mere than 2,500 Kw/hr
or 15 million Kv per yonr,

Raw Material

Waste losses at both speed frame and winding process are usually
assessed ot about 24 st cach machine, There is thus this saving by the use
of Open-end apinning and in addition the machinrry mokers claim a further
naving of 1% over ring spinning at the Open-end Spinner itself,

Trash in the input «liver iv n source of difficulty iu Open-end
Bpioning, A trash cxtraction attuchment has heen developed and it is now
pPednible that some wpinmers by expluiting this fenture could make substan-

tial savinge by spinning from lewer g rades of cotton,

Compurative Economicr

Table 2 showr an ceonomic compirison between the Platt Open-vnd
Spinner (Type #83) und ring spinning on 12s (c.e. Bnglish) yarn,
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Labour £0.4 per hour,
Machinery depreciation
at 84,

Power 0.8p per kv/hr.

Table 2

Ee onomic Comparison

Count 12s Ne (20,3 Nm)
Eroductiop 900 1h/hour, 6,000 hours per year,
Blant Rogujired Quen ['nd
Blowroom 1
Cu.ds 14
Praw Framess-
i1st Passage 4
2ud Pansage 4
Speed Frame Spindies -
Spin Spindles/Rotors 2,100
Auto-wind Spindles -
Capitul Cost £637,639
Building Aree 84,500 143
Ladepr
Number Spinning 88
Nusber Winding -
28
Yariable Costs p/ib
Investment 1.74
Labour 1.96
Space 1.01
Power 0.43

Others, iucl. waste aife, 0,30
TOTALS 4.74

£680,000
58,500 49

107

18

1.8
2.00
1.08
0,06
2.5
6. 8¢

In this comparison, the following assumptions have been mades-

with productivity 0,75 x West Buropean Standerds.
at 10 years and buildings at 20 years with interest

©
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Scope of Gpen-cne - ivaing

A wide ronge o fihee s ho, Leen pan v Open-cnd siochines and. wi bhio
the recummended ccornmae o ount range, they have heco acteased tncondi Lion
for cotion., Hayvons pelyamadi <) aciyizes and polyesber Fioles have ald be
spuit on Upen-cod machines, ke seaers . bSlends of mau-mode (ibre and cottn
give uo problems Mt in b case ol CUA wabi-made Tibre coution must bu
ohaerved.  There ore many differences to he found in simidar fibres suppli
by different producers and this imposces some limiiaiions, 14 is recommend
therefore, thai test spins shonld be ondertaken to prove thuat these fibres

will preceas satisfactorily,

The open-end machinery 18 availahle anll proven -~ it L4 now up to the
developing countrics to study the opportanitics that this presenits, 1t mu
be borne in mind that the Upen-end Spinner is not a comple te replacement fy
the Ring Prame, Both machine: have u -place in the spinning fivld and each
“ugl be judged on its merits,

Open—-end Sginning of Shart Staple Fibres (11)

Introduction

The proces= of opou-end apinning has made o true ispact on the fibre-~
to-yarn technology, An extraordinary foealure of this process is Lhat the
Open-end «pinnivg machine iy often used in lieu of the Riug Spinning frome
which has nlways been the mosi eriticul link in stuple yurn production
influencing the rosxt of ihe apinning machinery, For this reason, an 'incren
in preduction rute at thi. stage is f.r more importunt than any sutput rise
in the preceding operations, Extensive tests by many authoricies have
resulted in good agreement on the characterialics of Open-cud yarns ae com-
pared with Ring Spun yarns, emphasis being placed on supkrior yarn uniformi
higher abrasion resislance, hetter dye affiuity, higher yarn bulkiness and
reduced number of thick and thin pleces and neps.,

Prncexaggg dpen-end Spun_igrng
Pirnw;nd;n.

It is recommended that thisy speration he purformed in o relative humidi
of 65-70% at tcaperutures of 20 - 23°C. A uniform, railicr low yaru tension
is recommended,

Warging

It is recommended ihat (he yarn shoeuld have g resain value not less tha

i

|

8.5% and should he varped under conditions of T0% R, o0 - aale,




.

Open-end apun yarn, iy tn the Farm of flat cheeses, any he warped

di]-"(;(,iy withou! HITE" !‘!"'«l‘!n"dlf‘ﬁ and l‘]!';ol'iilg, [Zl"Q'VVL!,J‘!!g that the ('nd-brl'ﬂk“g!‘

rate is commeccin’ iy weevptables Special dn-epte shoald be need in vusure

firvm cveeling of (he iheoops, Ihe wvora choaid be drawn oFf rxuctly over (he

centre of Lhe package, tie freemmen tdoda cuanee hetw oy, the vear of tLhe

package and ihe rroel gurde bherng aboul 460 mn,

Faurther recommendatione

Warping speeds (150-219 n dia. Packuges) 00 - 800 m/min
Warping speeds irom perforated dye hohbine 180 - 640 n/ﬂin
Warping tension {(#ingle yarns) 10 - 12 ¢
" " (plicd yirns) 15 - 36 g
Beam density (single yuarns) 0.40 ~ 0,45 t/cu, cm
" " {dye beams) 0,30 ~ 0.32 g/cu.cm

If the abhove recomaendations are met, the quality of warping i»s

satisfactory and the breakage rates are usunlly lower than those of com-
parable ring spun yarus.

Sizing

The different structure of open-end spun yurus permits ecasier penetra-
tion of asize giving a strength increase, depending on count, in the region
of 30 - 40%, which is 5 - 104 mor: than with corresponding ring spun yarans.
Modificed siarches give solutions of low visconity which penetrate more
readily between yaru fibres, The solutions are casy to squeeze off in
sizing and are readily romoved in seourtng, Siaing apeed cap be increancd
by nearly 30%,

v wax

Yarn smoothness can be improved by waxing with & wax which is readily
removed in meouring. With sized ;pen«ond spun warps that have not been
smoothed, the actual capacity of the warp beam is about one twel fth lower
than with ring spun yarns,

8;§in‘ conditions for open-end spuny varns

The size concentration should be 25 - 0% lower thun normal. This
Provides a gignificant saviug in stavch consumption. The most convenient
concentrations of the wizing beck wre in the order of 6.5 to 7.%8, It in
recoumended that the ratio of softener to sturch should be increased by 308

to reduce yern stiffness, The varp should be wet split by means of 1/1
lease,

Sizing apeeds of 90 - 100 w/min are attainuble,
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Twist sciting

The higher twist of open-ond «pun varos make« thes "lively's Pwist

may he stabilizcd by -everol methods:-

( i ) Moistening the yarna ngineg o hygroscopic mixcure
(ii) Storing 1c yarns fur aboub 3 6 ys in a conditivoed room

(iii) Steaming by conveniional methods.

'eavigg

Recommended atmospheric conditions are 21 - 239C und 74 - 78% R.H,
The gencral cenditions poch as careful preparative, luwest practicable
tensions, which give good results with ring-spun yarns apply equally to
open-end spun varns, fun general i¢ may be neted that epen-end spun yarns

show n lewor breskage rate by 15 - 20% than corresponding ring-spun ysrns.

Eund-usecs of open-end spup yarna

Open-end spun yarns cun be used in a wide range of fabrics with
pleasing appearance und handle, As tar as fabric appearance is concerned,

upen-end yarns can compete successfully cven with cotinu combed yarns,

Fabrics requiring yarns of high regularity are the nalural choiec and
fu designing fubrics the bulkiness of the yarn should be taken into account
Applications of particular suitability include lovp terry fabrics, shirting
handkerchicfs, damasks, printed fabrics, pile fabrics and in short, all
fabries that should huve a full bandle and a high degree of evenncss.,

Properties of fabrics madc frow open-end spun yorns

Dyein nd printin

The fabrics have brighter colour shades, this being particularly appreciaté
in prints, .
Esbric sirength

For identical constructions the fabric nsing open-end spun yarns haa a low
strength by some 15 - 258 than that using ring-spun yarns,

:abric uppeurance

A senother, more settled appearance due to low oceurrence of neps,
Mercerising

Open-end spun yars fabrics are about 5% less lustrous than conventional
fabrics treated under the same conditionas,

Abrasion resistance

Oun average 20 - 304 more resistant thao corresponding fabrics from ring-s

yarns,
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Reising

Fabrics from open-cnd Spun yurns are casier to raise, the raised fabric

is less damoged and the pile is uniform,
Coves

The covering capacity of fahrics f om the enarsent connt open-cnd spun
yarns is bhigh, from the finer yarus not qui te

50 guod,
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Prozpect« of Opev-cud Spioning in ludia

Introduction

In o country whern iuhnng is abundant and can casily bhe trained and
where wages are low in comparicon ﬁafh vlfluent socicties, investment in
sophisticated tecbnology is wot always economical, For example, although
the advantages of introducaing auremalic looms in terms of cosi reduction
have heen well imown for o long time, their iutroduction into India has
heen extremely slow. The number of wutomatic looms is only sbout 18% of
the total and the rate of increasce during the past 15 years ie less than
1% per year. Similarly, the advontages of high production carding have
been well known for nearly a decade and yet there uare very few high
production cards in India., Therclfore, onc should he very careful in fore
casting the raic of introduction of such n revolulionary development as

E

open-end spinning,

ggoggggg studies

The studies reported so far compare only the cost of productiony
fact that the cupital investment for the same volume of production, would
be much higher in the case of open-end spinning and consequently the retu

on capital would be lower has not been taken into account,

ggogog; L oF]

For the purpose of evaluating the economics of npen-end spimning, %
following factors have hevn considereds- |

( 1) The capitul investment for a given production

(1i ) Optimum speed for minimum cost

(iii) Optimum specd for maximum reinrn

(iv) A comparison of the cost of production with ring spinning
( v ) A comparisen of return on invesiment with ring spinning,

The following broad assumptions have been made:-

(1) The capital cont per drum will be the same irrespective of the
rotor uspeeds

(1i) Power costs will increase as the square of the rotor speed

(ii1) Lubour cosi per unit production would he the same {or all speeds

(iv ) There will be no change in raw material and maintenance costs

between ring spinning and open-end spinniug.




Capital Invesiment P a Given Croduction

In a developing sountry tike India where there ig 4 shortuge of
capital resowrces. vven if the economin advantages of cost pre ovey-
whelming, the investment in uew technology may net be made 21 adequate
cupital is no  available, The capi o reguired i« 1 9 o 3008 more in
the case of open-end spinnlog than v ring spruning, and net Buny mills
in Indie can afford investiment of thu, order, Unless the price of apen-
end spinning muchines comes down in the near foture, the initial invesiment
ulone may act ay a major inhibitive fuctor,

1
b7 Optimum Speed for Minimum Cout

A

SRR R o L i Bt SRR b e

Un the basis of the total cont per 100 kg of 204 yarn and a machine
life of 15 years on three~shift working, it is found that the optimum speed
for minimum comt is uhout 38,800 r.p.m. However, if the machine 1ife
increases, because of a pet reduction in the awonual capital charges, the
optimumm specds are found to he lower, It iy found that, though the optimum
#peed decrcases as the machine life increases, it in not very sensitive,
particularly for a lif. beyond 18 years,

The extent to which the specd of the machine would affect the capital
and power costs as well as cupital investment is more important than con-
sidering optimum speed alone, However, it hag been found that over u range
of spceds from 30,000 to 50,000 r.p.m. there is 1ittle chunge in operating
costs,

Optimum Speed for Maxiwuw Return

The optimum spoed for minimum cort is ahout 39,000 r.p.m. Por a

roturn of 104 at optimum spred for minimum cozt, the oplimum speed for

nuxin‘itf["?&,ﬂﬂﬂ Fepoem,

0 Qg;ggrggog of the Cost of Production

In comparing the cost of production between open-end and ring spinaing,
the following assumplions were made:-

Rotrr speed : 30,000 ropom.
Coat per drum of open-end spinning 1 £420

Cosl per ring spindle t  £15

Machine life at three shift working 15 yeurs

In estimating ring spinning costs, conditions existing in high produc-
tivity mills in Indis were tuken into conmideration and also the tax

concessions for depreciation as permiticd in India.
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Oprn-end pinning ¢ very cocnomical b s veunt, the coxt being
lower hy aboni & per ~pindle pes yeare The diftfecence between the two
is considerably natrowed i 20: connt ie ¢boul 2 pey spindle and nlmosnt
disappest s in ihe 300 being npty YT per stears 1o A0z count, open-cnd

spinning costs are higher by abovi O per spindie per year,

The significant wdvantege an ius eound e cpen-ead «pinning is due
mainly to the large reduction in bahour cot whea compared to ring spinning,
The number of workers fov a 25,000 -pindle mill for three shilt working ie
reduced by 96, while in tie case af 0. count thiv reduction is only in

the order of 401 workers,

In the case of o new mill, the censt of ring spivning would increase
because of the addstional cost of new fly fruwes and cone winding machines
while the luhour cost for these machines would be reduced slightly. The

coat for open-end spinning would be practccally the same,

The conclusiona arrived at 1 the case of un existing mill seem to
apply in the case of o new wall wlse, though the savings in open-cnd

spinning oare somewhat lower,

One can therefore safely conclude thet from the point of view of cost
of production, oper-cnd wpinning is highly advantugeous in 10s count, but
the adventage rapidly deteriorates with inerease of rcount and the hresk-eve

point is reachea <omewhere nronnd 32s count.

Comparison of Return on Investment

In 108 counlys, wopen-cnd spinn: ig s highly profitable. The rate of
return for both sysiems is the sume somewhere areumd j6s count, In counts
finer than 16s, open-end spinning doex not yield aw high a return an ring

spinning.

Future Prospects

Under the present ecircumstances, though the cost of production in

»

apen-end s«pinniig i¢ lower than ring spinping up to 30¢ count, from the
point of view of reiura on investmeat, it is not economical beyond 16s., If
the mochine cont could he lowered or if the powep cost could be reduced,
the machine could hecome cconomical for counts up Lo 304, 1t is also
evident that from the poiut of view of the economics of the Indian Textile
Industry, it acems te he more important to reduce machine and power costs
than te aim for very high speeds, Wages in India are expected to go up by

about 40% in the next aeven years. T this happens, then open-end spinuning

would become cconomical up te 20s, If at the sawe time machine speed could




be increased to 48,000 r.p.m., then il: economic ure could bhe extended

up to 0w,

AL present in India there are about 1,05 millien spindles hetween
the count renge 10s - 20s, These are probably spread over 350 mifia, most
of which wil not be in a positior to make the nect isary invesiment. It
is estimated that during the next o yeanrs, assuming chat the open-cad
spianing machines will be manufactured within the country, about 200
sachines are likely to be fustalled in abont 100 mills.

Compensation would have to be paid to workers who might be rendered
surplus as a result of the intreduction of open-end spinning. Apart (rom
the difficulty of retrenching workers in Judia, this compensation is &
fairly heavy burden which depends on a number of [actors und is difficult
to estimate beforehand. Not the )east importont factor is the fact that
the Indian Government does not permit the free import of machines. There-

fore, a pre-requinile for the iuntroduciion of open-end spinning machines
would be their manufacturc within the country either independently or im
collaboration with a foreign manufacturer.
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Chapier V
Open-end Spiuning of Shert Staple Fibres in Jdapan

Himtorical

In May 1966 o leading textile company i Japan ohtained drawings of
the BD200 mochine., By becember 1966 in co-operation with u Japancse loom
company, 40 sets lind heew made, deseribed as "Type At After extensive

trials Type A did not achieve satisfactory resalis and in 1967 40 sets of

a modification kuown us Type B were made. The same year these were replaced

hy Type C and then by Type D,
The main problems to he overcome were:
( £ ) To reduce the yarn breaknge rate

(ii ) To increase yarn quality, particularly in streagth

(i1i) To preduce a machine capable of spiuning yarns of a commercial
standard from a variety of cottons, for example, from Pakistan,

American nnd Brazilian cotions and from man-made fihres,

Type A machines gave o yaru breakage rate of 00 breaks per

200 spindles per hour.

Type D machines gave a yarn breskage rate of 5 hreuks per
200 spindles per hour,

One hundred machines of Type D were put inito commevcial production,
At this stage the idea of automntic piecing had been abandoned as being toof

costly an investment and efforts were concentrated on astomatic doffing.

In 1967, the company had =<pun 10 million pounds of open-end spun yarnf
but, becauve of its disadvantnges in comparison with conventional yarns,

the company made o decision not to sell the yaro and it was burned.

By 1972 the company had instulled 250 wmets of the BD200 machine and
their compelitors a further 450 sets, making 700 machinee in all in Japan.

About BO setr of other types are currenily going through the test
stages,

Types of product

The compeny that first introduced open-end spinning in Japan has a
curreat production of 60% all cottan open-end spun yarns and 40% man-made
or mon-made and natursl biends, Their market has cxpunded to the knitting
trade and at present 50% of their product is directed to knitting and 50%

to weaving. By 1973-1974 they expect that this ratio will change to 60-70%




Le

- b

-

knitting and 30-40% weaviug, Greater profita are expected Trom the salesy
of yarns (o the knitting irade. Yarns up te 36x county are sSpun commer -

cially. Counts np to 489s can be spun bui are less sound ceonomicully,

Spinning condilions

When ce sidering the cost of ower in Jaupan, s ceds of 30-35,000 Tofieme
are the most cconomical. (in vhe veo.A. Liewe speeus could be increascd
without economicul difficenlties because of the lower puwer cosis.) There
is no real mechanical problem in achieving a speed increase up to 45,000
r.pems, but higher speeds than this would neceswmitate new machinery
design. The most suitable humidity in their experieuce is the range $0-704
and the temperature must not excecd 30°C, cuoling power being necessary to

ensare thia,

In Japan some opcu-end spun yarns have a good reputatiou, some a had
reputation even when spun on the same machines, The cuuse of this, it is
believed, lics in the preparation of the sliver. Carding machines have
been specially developed for use in open-end spinning. Thewe remove more
trash than the conveutional cards by the use of crushing rollers and other
modificatious,

Machine development

Experiments are in progress in an ¢f{fort, by suitable modification

to the rotor, to reduce the twist multiplier io that nermally used in ring

spinning. Patents are pending on this moditication. One of the biggest

problems is the accumuiacivn of tly. honeydew and dust in the rotor

developed for lower-twist uninning.  Work on rotor dcsign is proceeding.

At present 70% of the company's production is delivered directly te
the weaver, the remaining 90% Geing re-wound before delivery, The re-wound
yarn is for customers who demand a very high quality standard.

An automatic winding machine to he iniegrated with the epen-end

spinning machine is under development.
bric end-uges

In woven fabrics, excellent resulis have been achieved with sheetings,
fluanelettes, terry towelling, lenos, canvascs, poplins, velveteens and
corduroys,.dress prints. The excellent dyeability of open-c¢ad spun yurns
enables very brilliant printed fabrics to be made and there is a thriving

export market for theasc, particularly to the U,S.A.

In knitted fabrics excellent results have been obtuined with rib and

inierlock underwear. The typical harshness of the open-cnd spun yarn may

be eliminated, should it he desirable, by appreopriate soft finishing.
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In the field of outcrwear, prodacts from open-end spun yarns,
particularly from werylie (irhres {which give the least problems of all the
man-made fibres spun by this method) ore contesting the markets for jersey
fabrics for children wand infants, circular kniited sweaters etc, and yarn

dyed jaequard jersey tabrivs,

Conclusions

Becausc of the higher cost of open-end spinning machines in com-
parison with ring frames at the initial stage of the installation there
will be ap cconomic disadvantage iv conaideration of machinery depreciation
flowever, assuming a wage 1ncrease in each ycar. the production cost will be
jower than that of Lhe riog spinning frame after about four years of
eperation. Furthermore, in Japan there is a labour problem in that the
gusber of youmg operativeas is decreasing year by year. 1t is therefore
believed that the age of Open-end Spinning will be realized much sooner tha
at firet expected. Marvever, the Tact that the operative force required is
less than half that required for a conventional ring spinning installation

will never make the spinniug industry a declining one.

In the countries with lower wages, the ring spinning frame will still
be profitable, but in high wage countries auch as U.8.A. and Europe, if the
epen-end wpinning muchine ix operaced as in Japan, it is firmly believed
that the progress of open-cnd spinning will be much quicker than in Japan,
There are still many innovatiens to be made and these, in conjunction with
the progress of reluted tﬂchuoiogy will resnlt in incrcaning the preductioel
rate and enlarging the count range ot open-end spinning.
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Chapter VI

Some Special Features of Open-cnd Spuun Cotton Yarns

]gtrodnction

There are uumerous publications on the comparison of the physico-
mechanical propertics of open-end sj.un yarns and of onventionally spun
cotton yarns. Most of the work has been concerned with what are
considered to be the more practical porameters such as teasile properties
and regularity although other properties have been considered, However,
certain interesting characteristics such as hairiness and friction have
been semewhat neglected. Also little literature is available on twist-
streagth and twist-elongution-to-break curves of open-cnd yarns,

The following points have now been considered:-

{ 1 ) Natare of hairiness

(41 ) Variability of hairiness

(141) Co-efficient of friction

( iv ) Twist-breaking-strength and twist-breaking-elongation curves

( v ) twint-resistance-to-repcated-extension curve and twist elongation
(vi ) Twist-abrasion-resistance curves

A total of 18 yarns were used in the cxperiments, 6 from Bussian
cotton, 3 frem Giza (Bgyptian) and 9 Spanish cotten,

Nature of hairiness

It was established that the nature of hairiness of open-end spun yaras
difters from that of conventional spun yarns. In open-ond spun yaras, shert
ends are more sbundant than long ends, giving o lower visible hairiness for
the yaras.

Yarishility of heiriness
A methodical study, using the electronic hairiness meter developed by

Barella and Viaplana, showed that irregularity of hairiness is greater in
epen-end spun yarns than in conventionasl yarns.

Se-efficient of friction
The results showed that the coefficient of friction is slightly less

in epen-end spun yarns than in conventional yarns even at the same tuist
value. In practice this is rarely noticed as the difference in too small.

t-hr -gtre h and twist-bre -elongation curv

The saturating twist multiple in the tensile test is about 14%
greater in open-end spun yarns than in conventional yarns. The twists
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utilized in proctice are from 4% Lo 20% below saturating twist in open-end
spun varns and from 74 to 2% below saluration in conventional yarns. The
maximum valne of the twpst-clongation enrve cogacides, for both types of

yarn, with that of the twisi-.ienoth curve,

Twist-vesivtance-to—repeatled-cstension curve and twi-<t-clougatlion
1

1n the resistaunce-is-repeated-extension test, saturating twist is abov
13% higher thun in vensile sircogth tests [or conventional yarns, and 12%
higher for open-end spun yvarns. Converwly, the maximum value of the twist-
elongation-to-~break curve is 20% below the ratnrating twist multiple in the

tensile teat for conveulional yarns and 10% below that of open-end spun yurn

It is interesting to peint out that the maximam value of twiste
elongation-to-break curve, whether for couventional or open-end spun yarns,
cuincides with the twist values used in industirial practice for warp yaras,

!gjgtanbrggion-rcsistaucp CUTVEe N

A great deal of the literature ou open-end apun yarns points out that

these yarns are morc resistant to abrasion than conventional yaras.
However, other studies show the contrary. This contradiction can be
attributed to the type of abrasion tester which iw being used, With the
apparatus used in this study (the 'Abrafil') the yarn isn subjected to
considerable tensilce force in conjunction with the abrasion effect. This

force modifies the results s compared with other instruments in which there

is no sueh circumstince,

The resultis showed that the ma- imum value of the curve for both
conventional and open-end spun yarns atlains values ncaring those found in
the resistance~to~repcated-extension test, . o




Chapter VII

Study and Comparison of Automuted versus Conventional Systems of
Mgdern Spinning Plunt with aspecial referepce to
Open-vud Spinniug Sysutem

Introduction

On April 19, 1070, ou behalf of the General Organisation for Spiuning
and Weaving, Alexandria, cnquiries were sent to five leading spinning

mnchinery manufaciurers in Furope to quote for u Spioning Plant of abeul
43,000 spindlex bascd on hoths

(a) The Automnted system

(b) The Conventional system
with the very latest machinery lo proceas middle staple cotton 36 - M mm
prroducing an average count of 24s carded yarn with a twist facter of 3.4.
The machinery cokers were alse requested to give power consumption fer both
systers and also Lhe operative force necessary to run the spinning plant
based on operatives of average skill., In addition a spin plan was required
for cach systiem bascd on round-the-cleck operation, 3 shifte daily.

Plagt detanil

( i) Spinning machinery, and in additien the nccessary spinning werksheps,
spinning accessories such as cans, hobbine cte., and a testing

laboratory.
(1i) Power ! wpply Installation in: ‘uding illuminatiom,
(1i1) Air Conditioning Insiallation,
(iv) Sprinklers «nd Wydrants Installation

( v ) Transport equipment (Internal)

{vi ) Mechanical and Electrical Worksheps.

The building to le of the clescd, windewless, double reef srch Lype
in pre-stressed concrete,

Coments on Quotatjons

With the exception of sac nachinery sanufacturer, whe offered open-end
spinning machines, it was neted that there was no fundameantal change ia the
rachinery whether in usings

(a) Automated System or
(b) The Couventionanl System




In conneciion cith the Blaw Poos maiipery, Nalte Piuckers can he used
instead of the ardinar> Balc Breakers, Autematie feeding of the cards, by
Cirute Feed., run he ue ol i tace of ‘aps produred from lap forming machines

and thae Gencal teansnoaetatien of Yapo onte the cards,

Ya some pnitanec s th, methed ©  usung the oruin.ry Bale Breakers
vith asutematie {redive of ard~ 2ay v moie sailable especially if the

bales are not hichly pres-ed,

Previouals, n prevailing theory of ihe aatomated system was to provide
automatic scquencing of @moctine onit: apd handling of sieock {rom the opening
scction to the find<her diowin, seciion. Another wmethod was Lo comnect
sutematicu ly al) maciadne wp ‘o the [ir<t draw frames, the lstter being
fitted with autonnlic levelling dovices, One tine of drawframes would be
used, the speedframes heiug fed hy double cans to improve the regularity.

With high produciion cariing ond using very lurge card cans, the
latter considerably roducing the work load, it has been possible to do
without auntomaiically combiniug carding processenr wilh drawing processes,
Alne the usec of thess big cane at the first draw frame eliminates the need
to combin. antomaiicadly tivr first draw frame with the {inisher draw frame.
If ene is limited to 2elutively -mall diameter cans for the creel of the
speed frame an sutamat ¢ can changing unit can he used at the finisher

drawfrome,

1t is evident (Lot there is no differeuce between the two systiems so
far an the spead frawes and ring fre 'es are concerned, except that automatic

ring frame doffcern cnii be w.od,

It is advantageoas, capecinlly in countries where labour tenters
standards are uot very high, to use sutomatic winding machines in order to
aveid faulty and hidden defecta in the produced packages,

At this aioge none of the machinery manufacturers were in a position
te effer machines vther thnn their ewn, l.¢, spinning machinery only.

Since thero were no fundamentel differences between the automated and
conventionn] systems. divcussions and compirisons were limited tos
(i) Spimning Pluntv +ith Ring Spiuning Systen
(1) Spinning Plant «ith Open--cnd Spinning System,

A complete Rirng Spivning Clant of 30,192 spandles wae compared with a

complete Open-cnid Spiuning Plant of 10,000 spindles, the former proi\lciu
153,600 lg/dny (24 hras), the lotier 15,000 Kg/'dny (24 hrg) of 248 counts.
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Conclusriong drawn from thwe comparison

The Open-end Spinning Syslem appears to be commercially more
profitable and advantageous. Aysuming the yoarn produced on the Open-cnd
Spinning Systiew is to be used ou checses withont rewinding, the advantages

over the Ring-Spinning System wre:

(8) Less capital invested duc to ci.mination of specd frames and
winding wachines.

(b) Less power, spuce, labour end cotion factor.

(c) More profit,

Although the Open-end Spinning System appears to be more attractive
than the Ring Spinning Systom, the maticr requires a more carceful approach.
The end uses of the yarn produced on the Open-end spinning machines are the
decisive factors since they are limited. This yarn has heen used success-
fully for domestic fabrics, sheeting, pyjoma cloths, towelling, blankets
and some other fabrics, but in other fields, such as knitted foubrics, very
tine fabrics normally using combed yarns, the open-end spun yarn in not
entirely satisfactory., The Opcn-end machines require further dovelopment
with a view to producing a yarn equal in ull respects to that produced by
the Ring Spinning System,

To what extent Open-end Spinniug will repluce Ring Spinning is a
question left open to the machinery manufacturers, The future of the

Open-end Spinning machinery depends on the degree of perfection they will
attain for the sati=faection of spinners in the different fields of the
textile indust:y,
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Chaptler VI

Recent Developments in Weaving

Introduction
i

The drastic chunges that textiie munifacturing wethods have undergone
during the past dccade have had the following consequences for the textile

industry:

( 1) Increased productivity per munufacturing uwnit (through intreduction
of high speed machinery)
(ii) Higher capital investment per operative (more complex equipment)
(1i1) Fewer man-honr« required for o given output (ihrough automation)
( iv ) Diversification into special pavpose techniques (with some loss
of versatility)

An cconomic appraisal of the first three points may normally be
made, but it iy often difficult for the potential buyer of the equipment
to evaluate the merits of ¢ newly developed technique which, in its initial
stages, may scem limited in its vermatility.

Io weaving the requiremenis ns specified by tie desired properties
of the end product vary within rather wide limits. °* The state of today's
technology enablcs machinery to be designed which will perform a specific

operation much better, faster and at lower cost than an all-round type of
equipment could possibly do., Thus in crder to make a meaningful comparisen
of equipment, uill mansgement must k ve a clear conce 1t of the type of
product it desires to manufacture.

lcav;g‘ v Knitting

In 1070, on a world-wide basis, B1% of all cloth was produced by
weaving technique and 13% by knilting. 1t is expected that by 1975 these
figures will be ?7% and 16%. This shift from weaving to kaitting is very
pronounced in the Unitled Kingdom and sume forecesters have gonc so far as
to prediet that by 1980 as much us two-thirde of the eloth production in
Great Britain will be supplied in knit-go ds. However, practical experi-
ence has shown where the limitations of knitting ure and today it appears
very unlikely that kuitting is on its way to replace fully the weaving
techaique. There is no doubt, however, that the availability of smooth,
low count, high-strength man-made filament yarn has made it possible

for the circular and warp-kni tting machines to be operatod at ever-

increasing machine speeds. Furthermore the consumer dumand for easy-care
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surments served as an additional promeiing factor fur the kni tting
techniques A vital difference between woven and knitled serwetures is
that by the weaving technique it ia poreibie to produce o cloth of entirvely
clecsed structrr¢ with warp and wett warns tonchang erch other along their
full length. On the olher @ o0 1), S Lotk B ssentially o Doese,
rorous struciure with a high degrec of flexibility, Siuce the thickness
of a knitted material is very prouncunced, duc toe the yarn folding into
thiee-dimensional Joups, coumiderably greater yurn length mant Le worked
‘iio the knitted structure, in order to obtain 2 similar coverage as
compared to o woven cloth. If equivalent cluth weight is needed, then
“nitting requires fiuer yorn count and thus a higher ruw matercial cont.

it may he said that in many canses, where knitting appears te be attractive
by virtue of its higher production speed, the econcmic advantage dny
actually be rat-er small or nil due to higher material costs,

Survey of Wouving Techniqgues

The typical featurc of the gcopventjonsl automatic leom is the shuttle
carrying the weft supply in guill form, the latter being changed by the

toom when exhausted of yarn at no loss of production time, The battery
rontaining the well supply requires labour te cnasure that it is kept
icededs In looms fitted with box loadey mechaniusms, several kilograms of

o[t yarn on quills is suppliecd to the loum ut infrequent intervals, the
aechanism removing the quills from the container and prescnting them an
required to t » shuttle. Lesn luho ¢ is therefore r quired than with the
conventional battery loom. °

The next =tep, whieh enablrs the lonm Lo be nperated with o
stetionary weft supply, is the loom windey technigue, firsi introduced in
carly 1950 as the 'UNIFIL' or individusl loom winder, a highly succenssful
wwnovation which can be fitied to wost wajor types of conventional looms,

The chief advantages are the elimination of a central quill winding de-
vartment end a great reduction in the nuaber of quills in circulation, On

Lite other hand, competenl mechanics are required to maintain the equipment,

The latest development in weaving technology, lirst showa to a
greater public at the ITMA 1971 iu Paris, is the multiphase or wave-shed
neaving machine which utilizes many yarn carriers travelling ome behind
the other across the weaving width, each depusiting one length of weft yarn,

An ingenious winding device is incorpornted to provide cach yurn earrier
with an exact yarn length, It is ecstimated that at lesst 5 years will be

necessary to provide mil! experience before this machine becomer s viubie

commercial proposition,
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The largeni nd constantiy growing grovp of sen-conventional weaving

michinery is usnelly put cuder the heading of 'shubbleloss looms'. A

common faclor in this weoup ru Lhe “tateonary welt-yarn supply from which
without furihes winding proceass vhe Firn ic dereetly inseried into the
shed. ‘Toeday it ig rutimated that ab.ut one-third of new installations are
of the shutileless type and by the end of thir century will probably grow
to twe-thirds,

Shuttleless looms, aceording to their vyatem of weft-yarn insertion,

are umsually grouped am followss

(1) 6Gripper-sauttle macnines

(1i) Rupier machines - Slexible or rigid, single or double rupiers
(1i4) Water jet (or hydraulic) wachines '
(iv ) Afr jnt (or pneumatic) mnchines

Recent developments in weavin~ machinery

gggventionul loows

In general the following changes and improvemente are noted

(1) Enlarged veaving width, ap to 450 cwm, ., whereby two or three fabrics
MRy be woven simultancously nide by side.

£

(ii ) Electronic senaing mechanisms to control shuttle flight, push~button

control for carly wperalion,
(i41) Improved shuttie-checking by means of hydraulic stop devices,

(iv ) Bettor warp let-ofi sy-tems uhoccing more wniforu yara tensioning

and & moderale tension level even at Wigh machine speeds.,

"{ v ) The factors above mentioned combined with materinls of higher

strength and durahility have once more enabled the production rate

of the conventioun) luvom to be increasod,

If the factor of productiviiy i« considered in terms of weft insertion
rate then the determining fucturs are loom specd and weaving width,
Although it is technicelly possible %o run looms of relatively smail width
at speeds unthinkable just a fev years ago. the probable wear and tear on
mechanisms such as the picking motion and the excessive noise level suggests
that e better solution i to use a large weaving widih at reduced loom
speed, bearing in mind that if posaible the total reedwidth should be used
otherwise cconomi: advuntage is lowi. ‘he loom specd cannot he adjusted to

correlute with the actual cloth width and here the conventional wide-width

loom suffers a scrious hundicap that cuonot he torrected technically,
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Gripper ashuttle looms

With over 20,000 machines now in opevalios. andoubiedly the gripper
shuttle loom manufuctured by Sulzer pr"ovides the preatest exprerience among
non-conventional machinery, Originally designed os a high-production
cotton weaving machine., iis iudustrial suceeds began in the wool industry
where it replaced heavy multi-sbutite loows, The main advantages were the
weaving of mulii-colour pick-uud-pick fubrics at a considerably higher
production rate and a wignificant improvement in cloth quality due t» the
use of long lengihs of knot—free welt yaru resultiug in lower mending costa,
Today Sulzer machines are offered in five widthe ranging from 85 in (216 )
to 213 in. (541 cn). The wide machines offer great ftlexibility as to cloth
width at high produclion rates, If soveral cloths are woven side by side,

their widths need not be the samr.  The cloths are woven with a smeoth
tuck-in selvedge on both sides, sulficieaily atvong for the handling in any
standard Cinishing operation.

) er macunines

In this wenving technique weft insertion is achieved by rigid or
flexible rapiers which nlwuys remain mechunically ceupled to the driving
mechanism, rcsulting in conuiderably smaller acreleration and deceleration
forces, un advantsge over «ystems with a picking wotion and free flying
projectiles, However, the rapier mauchine is not, and will never he, a truly
high production machine. The increase in production eover the comventional
single shuttle loom, for the samc cloth width, is in the order of 108, A
more significant advantoge ie achicved in multicolour weaving since the well
colour change is achieved with no lows of production specd, Pick-and-pick
weaving does not reovire any special mechanism, Other advuntages are the
elimination of quill winding und the poesibility of working with lerge
packages and long knot-free lengths of weft yarn, Several makes are well
established in the mill today.

Jet weaving machines

The water-jet loom has alrecady gained u significunt place in the
synthetic weaving sector. For obvious reasons. water as a carrying sedium
at present rosiricts ity uers to the hydrophobic fibres, although experiments
are being undertuken with polyester/cotton and other hlends,

The first airjet weaving wachine built in Sweden had a working width
ol 60 em and it was thought for quite some time that large wewviog widths
could not be obtained by this technique beciuse of the diffusing nir stream.
It is interesting to note that a single aivjet machine ha: been designed in

Czechoslovakia to work over a weaving width of 2.3 m. ot 380 picks per
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minute, The result i« the astonizhing veft inseriion rate of BID m/min.

One of the wosl intercating uew develapment §n the field of shuttle-
Tesa weaving iv no doubt the malri air - )oi marhire from te Strake. With
18U rm working width ond ﬂﬂ)guvks/miu, ohe machine actaine Lthe high wett
. ) . /.
tnscrtion ratc of 720 m/ min.

It may he said tbut air-jot looms for entton weaving, once they have
passed their prototype state, may well Le guatified ns high-speed eguipment.

for simple mass production [ubrics.,

Mul tiphase weaving machine {wave-ahed machine)

Weaving t(echniques whereby o muliiplicity of welt yarns can be
inserted simul tuneovusly are theoretically hest suited to obtain maximum
productivity. This technique is now accomplished in the zo0-culled 'turbo-
weaving machines' in which o number of small welt curriers are propelled
across the machine, ane after the other, by means of individually actuated
reed hars. With a working width oi 230 em and 23 shitiles operating sinul-
taneously, o weft-inscriion rate of approrimitely 1000 m/min way he achieved,
Several machine: are now being evaluated under indvatrial conditions and it
vill depend upen the experience guined in these 1063 nv to how fast the

mul tiphase weaving machine can find asceptance on o larger acale,

Coggatison

Economical comparisons «re very sensitive to arsuwplions made such
Hi Wages, space, power ctr,  ln order to arrive nt a r-aningful comparison
hetween types of weaving machiue o it rougle covnecwicss ppraisal cone
2idering the specific conditions ol the particwler caswe is n necexsity.
Such appraisals must also include factors for which there exista no
quentitative mcasure, sach as reliability and darability, the spare part

and servieing situsiion,

While it is true that the weft insertion raie of the conventional
shuttle loom may he mignificantly less than that of some shuttleleas looms,
productivity ulone does nol determine the suitability of u certain weaving
technique for o given purpoxe., Higher machine speeds muy give rigse to
increased weft breuks; greater weaving width will temd teo ruise the chances
for machine stops due Lo warp yarn breaks, Lorge width machinery requires
adeguate handling cquipment in the warp preparation depurtment and the total
down time of u machine for beam change iw inevitably higher, in apite of
these problems it is conwidered thot Vow priced, mays produced, single

colour fabrics should, for eccnomic reasons, be produced on machines of at

leust 230 cm wenving width.
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Among shntileless machionery there are . numher of alternativea

other Lhan produrtion 1ates that aust bo weighed against cach othes:-

( 1) Weft yarn tranaport

When the yarn tip io gripped, twist cannol be loat und the ayetem
ean deal with a Javger varieny pfowelt yarn types. The pulling of
a weft loop on the other hand enables the formation of a regular

selvedge at one side,

(11 ) Guide syntem

There exiute ihe danger of streakiness dar to lubication marks,
partieniarly on delicate fabricw,

(11i) Belvodges

The choice wuil he made bhetween 'fringe’ sclvedges or the tuck-in
type, although the finishing industry has learned to handle
satisfactorily most types of selvedge.

Pepending upen the method used to form the selvedge, 8 certain yaru
loas usunily occurs which does nffcet the cconomics of tLhe process,

In view oi the indicputably growing importance of the various shuttle-
less looms it may be asked why the cenventional looms are still considered
at ull. The following reamons can he givens-

(1) Re)atively low investment costs
(ii) Productivity - with regpect to iuvestment - at a reasonable level
(141) Ne selvedge problems

(iv ) Possibility of climinating quill winding department threugh the
use of UNIPIL

( v ) The operating persounel is familar with the nystem.

In the western countirien developments thei enudble a reductien in the
namber of personne! are gencrally adopted quickly im spite of higher capital
cost. In 1935 the labour couts to preoduce woven cloth amounted to about
608, while capitnl costs wore only 206, Today, the investacni pertien
ameunts to opprox. 30% and lubour costs have shrumk to 40%,

Table 3 gives & comparisen for equal prodinction of five types of
machinery. The fabric is & cotton cloth of 48 in., widih, 68 warp threads/in,
60 picks/in., counts of warp and weft NE 30,

The five weuving machines ares-
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( i) Shuttle loem, wen-automatic, 180 picks/min
(ii) Automatic Toom with hattery., 248 picks/min
(iii) Awtomutic loom with UNIFIL, 248 picks/min
(iv ) Repier icom. 260 picks/min
(+v) Gripper shuttle iona, veaving double widih, 255 pickl/lin

Table 3

Comparinan for cyual proeduction

T T T NI

hi%;ﬁi“e luvestment Pergqnnel Space Power §
Machine iype 1 =~ 100
100 100 100 100
2 126 70 86 18
a 142 H4 86 86
1 135 51 79 80
5 189 a9 61 53

89  Sumeary
Por the mapufacture of single colour, simple cotton fabrics, large
width weaving ecquipment - fur nroductivity reasons - should be considered.
This might be ecither conventioual shutile lnomw, rapier or gripper shattle
machines (and air-jet machincs once these are industrially viable). In the
wulticelour un. pick-and-pick weavin, mector the rapicr and gripper shuttle

machines must be giveu preference. [n industrial countries with comsider-

ubly higher labour wajis, the replacement of comventional cquipment with

machinery of higheast productivity (high capital investment) is mandatery. i
For developing countries the econvmic appraisal of different weaving oy-toluz
may well lead to the coucluxion thal medern conventional looms can compete

with shuttleless weoving muchinery,
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Brorne Beylvpmente on the koitiing of tuitas type Yarns

-

Iutrocuction

Indbintiy cottan and wonl yore the natirai choive oy row maberials
in kndtdingy  cotion ar the endoewear fisbid, wans i oulerweoars  The ond
of the Second Wor'a War saw ar rnovwovs deaand For all kinde of textiless
knitiores beguh Lo producs sutorwear fobrics on machinery which up to that
time had been veed exedusively for epdervesy Yobrics. These machines had

u high pradnciion rate but very iamited seape for patierning.

Botic pely.nnides and pelyentor yarne were introduced and expansion in
both wachine and yare develapment wis extremely rapid, lorgely to the
detvimend of the wool Yodistry. Colion pioved but litile part in the
fushion field far vweft knitied falric, but the comford of cotlon underwear

could not canily be challenged by cymiheotics,

The intercgt of warp kuitiers was areusced. especially as synihetic

conlinuwous filament yacny wore 'deally suited and it was oot long hefore

warp knitting mochines were comtracted to kniv al 1000 courses per minute
und ub these spreds ecteon yuvis virvually disappeared from the scene,
Machine dovelopwent comtinued imiu none of the machine: were really suitable
for coivicn wilewe extrennly high quality ynrus were naed and even then at
rotuend speeds. lew, however, (he profitability of the warp knitting
industry hus usindled 4o very low levels manufacturers are secking new
products and collon is u fibre which has caught theirv imagination. The
trend awpy [Irein synihetics has been just as marked in weft knitting ax in
warp kndviing, Ti da a Loend wideh comes 2t just the cight memenl tu
corrvespond witii other teehnical developments,  The new Prograde (liquid
ummonia treated) cotlion yarns ace providing all the properties for ensy-care
vhich have boew pought, und vecent nodification of the process promises much

cheaper iustallntion coste ler pinnis capable of treating this type of yarn,

The Kaitting of Cetion Yorno

The pronlem to Le considered jo the fewsibility of knitting cotlon
yarnes on modein wichitties. Good guality coetton yarn, either single or
folded, creatcs no real problem In weft kritting, Most modern machines
include some device to deas with fluil and liat, One thing in cotion's
favour is the prolonged wear Jife Yor the needle in the knitting mochine

ap comparcd with that of machives knitting synthoetic varns,

In warp kn:ttiug the case is entirely different, Polyester and

polyamide yarns wre ideot Adve to their smouth, even surface and higa
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breaking strength,  sSpun verne invarioably have thick and e ploces and
fluff protruding from +he «urfece. AL high sneceds wch flaws in the yarn
invariably cause tuubi . ond bo redace speed (s olten o grosi dravhack
from un economic point of view, FPoeskipn {or ivdeed the castomers' wishes)
does not inke produciien prohlems in o considecncion. Concurrenily with
the low prolitability in warp knitting is « wurked trend towards a ‘spun’

look in warp hnitied Pahric:

Investigations into_ the worp knitting of cotion

The International Institute for Cotion, when examining the potential
for cotton in the warp-knitied field, chose the COPCENTRA machine (built by
Platt Internativnal in the UK. ond by Liba in Germany) becuuse of the
sturdily constructed compound needles with which it is équipp«d. This
needle has proved te he very resirtaul to needle deflection and lint and
fluff do not casily block uhe needles or iuterfere with their normal
movement, A combed American colton varn of 2-fcld 665 Ne, treated with
liquid ammonia wns knitled on o 21-gauge machine mnning at 780 courses
per minute, At thir speed the foult :ate recorded was as Low as only onc
per 100 yards of fabrics Ui was Velt thut acceplable fault rates on this

machine with svwch a varn could he ohiained nt even higher speeds,

In view of the lTimited availebility of lignuid ammoniu-treated yhrns
nnd the encouruging results ol the irtale, o vonvenlionclly mercerised
single yarn of GOsx Ne Americun combed cotton, mercerised inm a continuous
operation by an Amcrican company, wa knitted on o 28 gauge COPCENTRA

machine ot 1000 courses per wiwutle, surprisiiugly, n. seal probl ems

occurred, although the Taalt rate was considerably higher than for the
twnfold yarns, The conclusion was reached that coiton can perfore quite
aatisfuctorily in warp knitting, Other typer of machine are under inves-
tigation,

Weft insertion in a knitting context.

Weft insertion is o combination af knitting and wenving, In addition
to the conventional knitted loops o weft yurn is placed ncross the entire
width of the muchine and is focked-in between the leops, This gives a

fabric with a fair degree of rigidity, similar in mahy wuy« (0 woven cloth.

There seems to be & wacked tendency for the weaver Lo attempt {o
imitate knitted tubrics and ulse ¥or kuitters 1o imitute woven cloth, a
situation which can restrict the development of poew ideas, A lypical

cxumple would be the :ion penctration of knibred fubrics inte the men's-

wear field. lHere. uol only de the Unitties copy woven designs; they also




copy the conventiavally tallossyed suite (or whirh weft knitted cloth is

not by any means ‘he mosl suitebic,

At this siage of development, 1t docs appear that weft iusertion
possibilitice exiet in apeeializnd cloth constructions, hut uscra should
be warned ageinst any over-enthuziasm for tiese wochines antil their
potential con be move {ullv evaluasted, To dnie, with wefl inscrtion
piocensen, one or two bars have been knitting aynthetic yarns and the weft
used has beer cobton. However, bLricls are being negoliated for the con-
structiou of 10U0% coecton weft invertion fabrice which incorporate PROGRADE

yarneg. Enceuraging resnlis from these trisls are mnticipated.

The possibility of increasing the supply of mercerised yarn together
with the development of wercorising knitied fabries in fabric form (which
produces febrics very stable Lo washing, with o high degree of lustre,
exhanced drupe and increased offinlty for dyestuffs) may herald the
beginning of u welcome comebnek for cotton in the appsrel field, It does
seen likely thal cotton will gain & real stronghold in the knitted outerwear

field,
C Comparisnns
94 Direct cozt comparisons hetween weaving, weft und warp knitting are

very difficult for many reasons, Pricea of machinery vary considerably
according to machine type. A welt kuitting machine can cost from u few
handred pounds to the teens of thovsands, Warp knitting machines fall into
n price range between two-aud-a<half and ten thousund pounds, Weaving
machinery also varice according to type but is usnally cheaper on a unit

basis,

An exercise hased on two simiiar cloths, one welt knitted, one woven,
each weighing 235 grammes per square metrc, for n yearly production of 2.5

million metres shows machine :equirements as fellows:-

Weaviug - 48 looms, 85 in. wide with a proeduction rate of
approx. 9 metres per hour,

Knitting - 28 circular machines, 48 feeders, with « production

rate of approx. 13,7 metres per hour,
Capit nvestment

Although a smaller numbher of circular knitting machiues are required
the cost per machine is considerably higher than the cost of a loou.
Machine costs are therefore nbout the same. However, if beaming and [in-
ishing equipment, pluw the cosl of buildings are tuken into aecount then
the investment covt for the weaving installation woaid be 67% higher than

that for e weft knitting in=ainllation.
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-and weaving, there is little difforence from the point of view of productioen %

Production costs

Actual production or wenufucturing coxts are dependent on a whole
seriea of factors which differ from country to country because of such
items ac depreciation time allowance for the anchinery, lahour costs,
taxation on capital invesimeot, proc ' rouio . coleg oud a number of other
factors. However, coslings hased on conditivng in Switzerland (which would
be fairly representative for u Luropean country) show thal calculated
production costs for knitted fabrics represent only s slight increase above

woven cloth,

If manufacturing costs for woven cloth are taken at a figure of 100%,
the following cost breakdown may be made:-

¥Yoven fabric ted i
Production cost 10, 3% 10. 5%
Finisbhing cost (including dyeing) 41, 3% 38.9%
Raw materials 48, 4% 53, 8%
Total 100,0% 103, 2%

The total manufacturing cost worke out at 3.2% to the advantage of
the woven fabric,

Zgoéugt;vitx

Although the linear production rate of weft knitting machines may well
be 75% higher than that of weaving looms, for s similar production there ia
little difference in the labour fores required for each system.

It may be concluded that, compuring the two aystems, i.e, weft knitting

productivity or investment savings. The reason for the increased popularity
of knitted fabrics muast therefore be rought elsewhere,

onh of weaving and weflt knittigg

Recent years have sven a gruwing demand for quick-changing fashion,
There is considerable preparatory work in the weaving industry and therefore
long runs are desirable. In the colour-woven section careful choice of
designs and colours murt be made since it is diffieult and expensive to make
any changes after the coloured yarns have becn run on to the beam, Weaving, %
however, has a distinct advaniage in the wide range of counts with which a L

loom can cope; in weft knitting the count range is far more restricted and

the yarns much finer,
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In weft knitting changeo.er irom one guality *o anoither or from one
design to anoiher can be gnickly carried out and virtually all preparatory
work, with the exception of changing the caones, is eliminated, Pattern
scope on modern weft knilting muchines is wide but the rang: of snitable
yarn counts {e muwull, resuiting inthe production of fubrics which are very

similar in weight and chrracter.

In circular knitting, fabric width is lamited to the circumference of
the knitting maciines which are also sensitive to such factors as yarn

twist, slubs and other yarn impuritics to a greater degrec thoan in weaving,

The increasing complicuaiion of modern weft, knitting machines calls for
higher skills from maintenuace #taff and the high wages paid for these skills

sust to some extcot influence production costs,

!g;g knitting und Raschel knitting

To compare costings for fabrics made on warp knitting machines nnd
Raschel machines with those produced on weft knitting machines and weaving
looms is rather difficuli since in gencral fabrics from these machines are
entirely different in character, |

From Raschel machines the bulk of production has been used for
foundation garments end for lace f{abrics whereas on conventionsl warp looms,
nets and ladies' underwear fabrics have been the dominating outlets. The
shirting sarkei which experienced a hoom some five years ago has virtually
collapscd,

An immediate breakthrough inte outerwear on these machines cannet be
expected nlthough with the search for new markets to replace those of
shirtings it is pousible, especially with the introduction of PROGRADE or
similarly processed yarns, that the growth potential is greatest in the
outervear field., Although fahrics made from spun yarns may be the obvious
cholce, it is no simple task to change compietely fruom continuous filament
man-made fibres to spun yarmns. The problems of Tine guuge macainery used in
eonjunction with spun yarns are formidable where beurded needles are con-
cerned, Some manufacturers have rebuilt their existing machines in coaraer
gauge; the use of 18 needles Lo the inch permitz the efficient use of spun

yarns on these machiues.

Other molutions have becn to wodify machines by adding new features,
the most significant of these being the weft insertion techaique. A weft
insertion device may be fitted to vither a Raschel o1 u warp knitting
machine and of the several typenx of wefti insertion, all seem to be performing

satisfactorily.
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Weft iusertion does nllow a variety of ynrn types and yarn counts to
be used and as the lnid-in yarn does not take part in the actual loep formn-
tion, thick and thin places in the yarn are of minor significance. Lack of
uaiformity can actually be turned to advantage inassuch as fancy yarns can

be used for uspecinl effecta,

Onportunit;ea for Cotton

07 It is known that cotton creates no real production problem in weft
knitting and weaving, It is also known that certain types of warp knitting
machines are quite acceptable to cotton. It is believed that when liquid-
wnonia treated yarus become readily available most of the existing types of
wnrp knitting machines will he able to cope with natural spun yarns, ecven at

liigh speeds.

Special coneiderations must be taken into account when establishing o 1
textile manufactaring unit, Weaving and varp knitting require preparatory
processes such us beaming, winding, and often siling. Pinishing equipment
to give casy-care performance is essential. Controlled humidity and
temperature are desirable but there are many situations where existing
conditions will suffice,

The choice then is rather one of market analysis, availabiliiy of

capital and, possibly of cqual or even greaier importance, technical skill
in operating machines.
New Machinery Developments
98 There has been a real breakthrourh utilising electronic patterming
devices with a pattern arca limited in width only to the circumference of E
the machine and in depth can exceed 62 in, Other machines with mechanical é
i

patterning devices include thosc which in addition to conventional jacquard
patterning can also produce plush jacquard, In the warp knitting field s
machine has been introduced which operates with a swinging needle bar to
roduce the time neceded for the guide bars to pass through and clear the
needles. Improved weft insertion machines which reduce the danger of weft
breakage have been introduced.

Teg cal Research

99 Mention must be made of some of the work carried out at the Technical
Research Divimion of the International lnstitute for Cctton. A major effort
has been made to introduce liquid ammonia-treated yarns into the knitting

industry. 8uccessful methods of knitting and finishing for these yarns have
been established in the whole ficld of weft knitting and also two-fold yarns




!
i
i
i
:

-
!

- 49 -

in warp knitting. New trials are being carried out with single-end PROGRADE

yaras for both warp and weft knitting wections,

The use of conventional ring spun yarns for ladies' knitted dresswear

Open-end spun yarns
have heen used quite extensively oan ﬁiﬁgle Jersey and interlock machines of

aod wen's shirts is being stimul ated and exploited.

18s gauge. Ladies' dresswear and jumpers were excellent, with good colours

and a crisp, pleasant handle, Other activities include fabric mercerising
and the knitting of twistless yarns.

Polyester/cotton blends were not so sutisfactery as ordimary cotten
and gave rise to pilling prodlems.

Metheds of bulking cotten yarns for knitting are te be investigated,

Censlnaiop

The problem of recruiting qualified techmical staff i» acute, particw-
larly outside traditional textile arsas, Yhen a decision has been made as
to the type of fadrics to be produced, the simplest kind of machinme
available which is capable of doing the job sheuld be chosen. This will
enable the operators to get acquainted with the equipment and, givea time,

they will progress towards the more sephisticated types of machimery which
will follew,
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Chapter X
The Cost of Yaru and Cloth Faults
Industrinlization has led to horizontal stratification of the processes

of textile manufacture, The resulting specialization has greatly reduced
the cost of textiles, butl haer wenkened the technological links between those
responsible for procesy specifications and the nltimale users of textile

products,

For example, a spinuer and a weaver may co-operate to achieve a yarn
specification which minimises the combined costs of spinning and weaving,
but this is not enough. The cost/benefit consideration of end breakage rate
during spinning (amoungst other factors) should take account not only of
spiuning and weaving costs, but include also finishing and sarment making

costs.

The Cost of Cloth Faults in Gaysent Manufacture
Scope of the lnveatigaiion

An importaut aspect of the value of fabric is its freedom from faults

which give riae to excess costs in garment manufacture, Although these . 7
costs make n significant contribution to the toiaml cosl of garmenta, there é
is a lack of detaiied kuowledge of the cowt of particular typee of faults,
and their relative importunce., To remedy this deficiency an inveatigation
was conducted by the Shirley Insiitute, Manchester, England into the cost of
faults in shirting and rainwear fabrics. The main aims were to discover the
kinds of faults causing excems costs bto the garment mapufacturers concerned,
the frequency of the faults, the cost per single fault, and the total cost

ol cach type of fanlt, £

Method of Approach

[}

Investigations were carried out in five shirt factories and in five
rainwear factories. A batlch of cloth, never less than 1000 yurds and some~
times as much as 3000 yards was obtained from each factory and examined at u
the Shirley Institute. The faults obmerved werc recorded and frequent checks :
were made ou the width of the cloth and for shading within the piece.

After cxamination the cloth waw returned to the garment factory for
nanufacture into garments, During the course of manufacture costs were
incurred because of the preseuce of faults jn the cloth, and because it was

necessnry to do cevtair things tuv saieguurd againat the possibility that

{oults might be in the cloth, e.y. inspection. Each batch of cloth was
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followed through the wmamnfacturing process uad a record was made of those
costs, of the type: ol faults responsible, and of the organi/sntional
procedures employed foi dealing with ¢loth fuults., Fhe costs included
labour and materials involved in cut-outs and re-cuts as well as lost

revenune from sub-standard grevment:,

Cloth examination

Woven fabrics were obscrved in nine of the ten factory investigations
and a warp knit nylon shirting in the tenth. O0f the four woven shirtiugs,
two were polyester/cotton, one a cotton poplin, and one a raised cotton
Tattersall check. Four of the rainwear fubrics were polycster/cotton
gaberdines or poplins, whilsi the fifth was a cotton guberdine. All faults
observed were recorded, there béing more than forty different types.

The amount of cloth inspection by the garment maker varied conriderably,
0f the five shirtmakers two cxamined one picece in 10, the other three nome
at all. Purther eramination, prior to sewing, but after cuttiug, was
confined to collar rops and front punecls, The factory making boys' shirts
from the Tattersall check und the onc¢ making the warp knitted nylen shirt
inspected nothing. 1In the case of the Tattersall check [aults were
relatively unimportant and in the case of the warp knitted shirts faults
were significuntly fewer.

.

The value of inspection by the garment makers during the carly stages
of garment manufacture is well illusirated by the reswlts. For cxample, one
rainwear muker who had 11% reject garments iuspected ounly 5% of the fabric
in roll form with no subsequent inspection, but another with 1.5% rejectis
inspected 100 in roll form and 300% of the panels after cutting out. A
whirtmaker with ,9% rejects inspected oniy a smul) sample of shirt fronts
and yet iwo-thirds of Lhe rejects were rejected on account of faults in the
front panels.

Cost of faulta

The average cost per fault in woven shirtings waw 2.5p with an avcrage
of 906 faults per 1000 yards - about 2.25p per yard of cloth. In rainwear
fabrics the average cost per fault was 5.0p with 930 faulis per 1000 yards
- about 5.2p per yard of cloth. The total costs per type of fault veried
greatly. In the shirting fabrics stains, sniled weft and soiled warp
&ccounted for almost 35% of the total excess costs. The other faults of
major importance were foreigu bodies 13.9%, broken/double picks 10,68, weft
slubs 10.1%, ends down 7.4% and knots 6.4%. The most important type of
fault in rainwear manufacture was broken/double picks and this fault alome

accounted for 20 of the total excess cost.
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The cost per garmer! of cloth faults, bamsed on the total costs of
quality control sy-tems. ir which the lebour cost is higher than the material
cost, and lhe cut-outs und re-cuLm, wiere the paterial costs more than the

labour, varied ronsidesably but vhe renge wus as [ollowsi-
i

Chirts t.6Hp o 12,40, Meau G6,0p
Uninvear  8,3p tn 42,6p. Mean 23.6p ~

On thi:c basis ube amnues oo b Lhe roinwesr industry in the United
Kingdom is £1,202.060 aud to the shirt industry €1.434,000.

On a similar scole the annual cxcesm copt for the whele United Kingdom
Kurment industry would he approximately £30 million of which duplicated
lcbour and wasted materials would acconnt for 604,

The cost per loom per year of a particular fault may he evaluated from
this type ol investigation,

The cost per locm per year of all favlts ir as followsi- i
Leshing-in L 5.1 %
Stacrting »lace £10.8 k
Broken picks £12.6
Fn's down £12.6
Staine £ 8.6
Vell sluia £10.6

All othor [(aud ts £14,3

Farvinesp Causcd by Yar: Ccuni variaiien
In the sindy of the coat of cloth faults it was found that, after slubs

barriness caneed by yuarn count variation was the second most costly type of
yarn fault. Givea & particular level of count variation in the yarn, barri-
ness in woven cluth cun he reduced by pirn winding at the loom, by direct
insertion of weft und Ly progrummed veft mixing. In weft knitted fahrics
the extent of barriness increuses as the number of fecders on the machine is

increased,

A more radicul cpproach to the problem is reduction of the degree of
counts variation. Autolevellers and the nse of continuous sliver monitoring
aquipwent can greatly reduce cuuntis variation. An asscssment of (a) card
and (b) drawframe wutelevellers has heen mode under normal mill operating
conditions, Continuous monitoring equipment hus been nssessed under

laboratory conditions.

Botlh types of auteleveller gnve significant reductions in count
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variation, The continunous monitering equipment gave g perfermance adoquate
for sliver irregularity control by pinmion changing techniques and could
usefully supplant the conveutional quality control proccdure bhased on
periedic wrappings.

n. Delive ) on arn v

A comprehensive analysis was made of all the yarn faults which were the
subject ol‘eusto-er complaint during 12 months' operation of a sodern
spinning unit in Britain,

The mest frequently cccurriug fault vas mixed yara, resulting frem
unsatisfactory 'housekeoping' practices., 0Of actual upinuiug‘fnnlta slubs,
Unevenneas and counts variation were the most serious. These, together with
feulty cone winding and knotiing accounted for 70% of all faults complained
of by customers.

The causes of each type of fault have been deternined and gonersl
guidelines for reduction of fault incidence are drawn.

L]
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Chapler X

Development in Frogress

The following processes, = till unde, development, were briefly

descridbed and discusyed: -

Electrostatic spinafng

Pavenn-Pavil nng Pavena-Pasct procesaes
Twistleass spinning

Self-twigt spinnuing

Bobtex spinning

Acro-dynamic spinning

Fasciated spinning

The following points were breught. out in discunsion:

Electrogtatic spinnin
w

Yaros spun on thix syalem were said ty pe almost equal to ring spun
yarne at spinning gpecds up to 25,000 p, pP.m. Above thisg figure the quality
falls dramuticnlly, the wero-dynamic forces becoming far greater than the
electrostatic forecesy,

Pavena system

The evenness of Yarns spun oa thia syslem wyg ulleged to he rather
better then that spun by conventional me theds, The Uppearance of the yarn
is leys affected ly staple distribution. [t j« believed that, for a given
yarn, it may he possihle Lo use a cheaper cotton than that required for
conventional spinning methods,

Twistless Spiining

At the present stage of development 1he cconomic advantage js said to
be in counts of 358 Ne and finer wvhere the saving of the cost of twist
insertion is the greatest, The low extensibilaty of the yarn gives rise to
o problems wo far ar weflt knitting ang it uae py weft in weaving are com~
cerned, but there j¢ some difCiculty jp Lte uue aa warp in weaving, Once
fubrics have heen produced from twistless yarus they are guite durable and
satisfactory. Cover j« excellent und “treagth losses due to resin finishing

treatments are less thrn with tonventionally spun yarns, ’

Self-twist spinning

This system appears to he anecescful for long sraple yarns but the

fibre length ig critical in <hort staple varne,  The short staple will not

always bridge ihe Bap of the low twiag region,

e
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Eascinted spjnning

The yarns in the count range
much higher strength,

80 - 100 decitex were claimed to be of
free from snarls,

than yaras spun by comventional me thods,
]
silk-like handle.

have improved cover and lustre,
This yara is said te have o
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