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Preface
This manual is based on a working paperé/ submitted by the Centre for
Industrial Uevelopment to Lhe first United Nations lnterregional workshop
on Textile lndustries in Developing Countries, held in Lodz, Voland, from
6 to 27 September 1965,

This working paper was revised and supplemented by the Unitec Nations
lndustrial Uevelopmgnt Organization, which, 1in accordance with General
Accembly Resolution 2089 (xx): and Lconomic and Social Council Resolution
1194 (xL1), superscded the Centre for lndustrial Devalopment. 1t comtains
information on raw materials, textile products and prccesses, new produc-
tion and administrative methods and other matters relavant to the success-
ful development of textile industries in developing countries. Heference
to the aforementionsd matters is based on consultations with acknowleuyed
authorities in the textile industry field; it is not however to be con-
strued as specific sndorssment of any product or process by the United
Nations Industriai Development Organization,

e wish to express our gratitude to Mr. Victor Saxl, Unitec Nations
teachnical assistance expert, for his valuable assistance and advice in pre-
paring this document.

It is hoped that the manual wil. serve as e useful guide to thoge who
bear the responsibility of policy decisions concerning the textile industry
in developing countries,

L/ “Textils Industries in Devsloping Countries® prepersd for the Centre
for lndustrial Development by Nr. Victor Baxl, July 1965,







lntroduction

The textile industry, catering to & basic human need, is one of the old-
ast manufacturing industries, and usually 1t 1 one of the first to be sct-
ablishad in a country in tne process of incdustrialization, For this very
reason it is much more important to the oeveloping than to the industriali-
zad countries, both as a source of income and a source of employment, The
textile industry of the developing countries employs nearly 25 per cent more
psople than does the textile industry of the industrialized countries, and

in terms of value added in manufacturing it is about tnree times as sig-
nificant to the devaeloping countries as to tne industrializeo countries.

The textile industry is often regarded as a purely tracitional anc sta-
tic, rather than dynamic, industry, anc labour 1intensive rather than capital
intensive. This image of the jncustry was true until about ti1ftaen year: sgo
when, after over half e century of technological stagnation, a oynemic pro-
gress began to change the picture. Cince then, the prnouction capacity of
tne machinery has increasec dramatically; advanced automation 1s now bDeing
mpplied at all stages of fibre and fabric procescing; an entirely new
renge of rew materials nas been ceveloped whose share of the total fiore sup-
ply is already one thirc ang incrassing fast; new proguction methods nave
been developed which, in their very concept, deviete from tne treditional
textils processes.

This rapidly changing pattern of products ahd processes, the growing
intarnational competition and the difficulties in the utilization of exist.
ing production capacities characterize the situation in countries with tra-
ditional textile industries and influence the prospects of bullding w a
viable textile industry in othars where production is lagging behing con-
sumption.

In developing countries with olo-established textile industriss, thers
is an urgent need to modernize existing plants and to improve the efficisncy
of operations by introducing mill control systems, repair snd maintenancs
proyremmes and proper iabour-training schemes. intsrnstional technical assis-
tance programmes may be engaged when planning end implementing these ections,
but it is important that they be supportsd by a consistent government policy
which provioes suitable incenti.es for the entreprensurs. Luch  government
maasures may range from fiscal and credit incentives ant suitable tarift ano
price policies to the determination of replacement retes for mechinery,

Proper machinery bsalection 1& one of tha xey probleme in the osvelop-
ment of textile it fustry. The machinery must suit the teofold reguirements
of most developing countries: it should be up to cate to allow for come
petitive production, and or the other hand 1t should not provide unneces-
sary savings in labour force at the expanse of nigher capital costs. An
effort should be made to choose from the modern technological alternatives
a level that strikes a balance between fixeo ost: basec on depreciation ang
variable costs based assentially on wages,

In many oOeveloping countrims the proguction of textiles has taken
place on the basis of small units rathar than large mills., Reasuns for this
may have been lack of a largs home market, lack of sufficient funds et @ par-
ticular time and the hope that small units, in aggregats, would employ more
labour at a given level of technology than a larger plant producing the sams
output. 1t is generally a.aumed that sconomias of scale in the textile in-
dustry are not as important as in many other industries and therefore a
policy of concentrating production in small unita coes not necessarily re-
sult in serious cost ditadvantages. This asssumption is not valid, in the
cotton industry, the economies of scale are quite marked in the rma)ler-
size mills from 2,000 to 10,000 spindles, becoming progressively reducsd
up to mill capacity of 20,000 spincles, sfter shich no further economiey of




scale will be obtained from a larger size. The economies of scale vary Sig-
nificantly, not only in relation to the scale of production, but also accor-
cing to the tyoe of cloth produced. The finer the yarn and the clocer the

weave, the oroateor are the aovantages of a larger rcale of output. 1n a non-
integrated mill the rcale of outiut end capstal intensity required for aco-
nomical operation is probably ctill hicher, 1t may be poscible to combine a

nighly capital-intensive gpinning mill, operating on a large scale, with

toveral cnall-rcale, labour-intendive waving  unite, These units could be

ectablicheo cither  on a national weale  w.th epitable government incentives

or on & sub-re¢1onal bac.:s in co-operation with appropriate planning ~raani-
zations in areas where national markets are too emall.

The availability of local raw materials has often provided the main in-
centive for the cevelorment of textile ingustry, it is important to ascertain,
however, whether the available raw materiale fully correspond to the
tybes of orodue .o tc te manufacturec, Using raw materiale of too high qua-
lity woule be scuanagering the resources, and using raw materials of tco low
guality for tne oroducts manufactured would result in technical problems,
uneconomical procuction and low aquality and progucts. A further result of
an inappropriate us:. of raw materials ic the often very restricted range of
products in the textile industry of nany devaloping countrias, The scope
may be widened by introuucing blends of natural and man-mads fibres. Tha
linited Nations ano its s=necializeo agencies are in a position to provide ex-
pert assistance to stucy thic cuestinn of the use of raw materials and sug-
gest measurece tu be taken to improve the c«ituation,

For several years thers nac been a consictently growing ant world-wide
treno in the usa of blends of natural and ran-made fibres. The correct
blending of regenerated cellulosic fibres increases the range of yarn counts
obtainable from a given type of cotton, facilitates production and improves
the performance characteristics of the end product. The growing standara of
living results in a demand for easy-care properties of the garments,and these
demands can often be met by the end use of synthatic fibres - either in pure
form or in blends with natural fibres., The consumer'’s preference is thus
clearlv shifting towards the use of non-traditional materials. To ensure the
viability and further growth of the textile industry in developing countries.
the use of man-made fibres should be considered from the very beginning.

Tha production of Synthetic arc regenerated cellulosic fibres involves
distinct economies of scale, and the minimum economical scale may well be
toc large to justify producticn in most developing countries unless tha oroe-
duction is plannea to satisfy the requirements of several countries in tie
region. The feasibility of establishing man-made fibres production either
on a national or sub-ragional basis chould be clarified by the Govermments
in connexion with the general planning of the textile industry.

The increasing complaxity of machimery and fabrics producad has tended
to increase the skills requirec at cuparvisory staff and top management le-
vels., llanagement inadeguacy is the largest single cause of the poor perfor-
mance of the textile industry in developing countrias. A recent study by the
Ecenomic Commission for Latin America (ECLA) of the cotton industry in Brazil
revealed that only acne third of the over-all operational deficiency was due
to obsolete equipment, Two thirgs were duz to the fact that the unit out-
put of operating rachinery was nmot eoual to recognized standards, Admini-
strative reforms, improved productian flows, better layouts and more effi-
cient use of raw materials would thus improve the productivity more than
mogernization of ecquinment alene. Guestions related tn the training of man
power deeerve, theretore, spescinl attention when planning or modernizing temw
tile industries in developing countrics,

In a modern spinning and weaving mill less than cne guarter of the
labour force needs to be compose: of skilled workers, Furthermore, opera-
tive skills anc aven the skille of intermediate managament, such as shop
foreman and mainterance workere are relatively easy to acquire. This is




true not only in mills eguipped with conventional machinery but also where
automation has been applied to a hich cegree, The main ccope for official
action is, therefore, in the training of management and supervisury st .tt,
The alternatives seem to be either o rely on the ‘netruction civen o
industrialized countries ur to set ;. regional or wuberagional  trainng
institutes for the textile inductry, pocsibly with the assistance of tne
United Nations, its specialized agencies and regional commissions, The ar-
tatlishmert  of training centres on a national basio woulc probably be ecc-
nomically sound in relatively few casee. A work force of 10,00 prosle o s
consideretd necessary before o technical ccrocl is worthwhilo, ang 2 oo is
textile department attaches to a univars:ity, with an annual througnput ot
1u-15 technologists, woulc reguire a minimur of S0,00U employees in the taxe
tile industry in order to be justified, in most devaloping countries the
size of the taxtile industry is well below thece figures,

1
I

To co-ordinate the actionc Ly the Government on one hang and private
industry on the othar, in their cfforts to increasse the procuctivity of the
textile industry, the establishment of National Textile Development Councils,
or similar bodies, could be considered, Hoth the Government and the inoustry
could be represented in these councils and their functions could be to col=
lect and disseminate statistical information on productics, productivity,
sales, trade, prices and the establishing of production and quality stane
dards and specifications, They could also prepare forecasts of market
requirements and trade trands and work ocut long-term plans for the develop-
mant of the textile industry,
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Chapter 1. ASSESSMENT OF NEEDS AND FORMULATION OF

POLICIES AT NATIONAL LEVEL

Fromotion

The growth of industries in developing countries is usually not sponta-
neous. Many problems have to be confronted, among them lack of capital, a
limited consumer market, shortage of raw materials and scarcity of skilled
labour. These and other formidable obstacles are enough to ce“er prospec-
tive industrialists,

Governments however look further: they have an interest in the con-
tinuous development of industry, as a means of utilizing the nation's raw
materials, employing labour and saving foreign exchange spent on imports,

Some countries may wish to establish state-ownsd mills, or they may
participate in joint ventures or encourage industrialists to produce on
their own with soms degree of help. In the case of the textile induetry,
it is generally not a matter of starting a completely new incustry for
which a Government offers incentives to prospective manufacturers, but of
developing a rudimentary industrv and improving its technigues so that
more sophisticated goods may be produced locally.

In any of these circumstances the Government may be a prime mover in
initiating and promoting development by means of credit grants, tax advan-
tages and duty reductions or exemptions for machinerv and locally unavail-
able raw materials. In some countries the Government creates special auto-
nomous or semi-autonomous agencies to promote essential industries. They
ars equipped to investigate the feasibility of a projsct, make a datailec
market analyeis and examine all submitted plans in order to ascertain their
attractivensss to the country's economy and to the industrialists. Among
the well-known government agencies or autonomous government organizations
promoting and often financing new industries or plants, one must mention
the Nacional Financiera S5.A. of Mexico which greatly influencas Lexican
industrial activities, the Development Corporation of Chile (Corporacibn
de Fomento) and the Venezuelan Development Corporation (CvF) which spear-
headed an industrialization progrsmme that becams govermnment policy in
1959. Tha Venezuslan Development Corporation has played an important role
in the programming and development of Venezuela's textile industry, having
invested since 1959 approximately $30 million in the textile inductry alone.

A good industry development programme should incluve an estimate of
prasent and future consumption for the period covered by the plan, teking
into account increases due to population growth and purchating power which
may bring about possible price reductions, Recommendations shoulc be mace
on desirable and advisable products for local manufscture. Export possi-
bilities should be explored. Co-opesration between government agencies ang
the private sector is of the utmost importance., t'rener canalizing of in-
vestments is encouraged so as to avoid a si‘uation where toc many factorioes
wish to produce similar types of goods merely because a few have found &
good market for these products.

Somu countries therefore grant credits and other facilities only to
those enterprises that co-operate in implementing the over-all development
plan, although it is often difficult to steer clear of pitfells in the
highly substitutive marxet of textiles. The need for programming has been
recognized in several Latin American countries, notably Venezuela, Mexico
and Brazil. In Venszuela, whers there was an import substitution problem,
a programme was worked out jointly by the private sector and the Govern-
ment whereby the number of spindles increased from 94,000 in 1958 to
280,000 by the middle of 1965. First a selectiun was made of producte that
could be menufactured economically within the country, and thoss items were
protscted by high import tariffs, Next a progromme was established for




the improvement of domestic cotton, and tachnical assistance by the Gov-
ernment was given free ct charge wherasver it was reaquested ur tound neces-—

1 Lrandaras of guality anc production were et torth ang larue-scale
training praogrammes cevised tor vorkers  ang technieal perconnel, an well
as for manacers who were informec of the newest administrative procedures,

in 19%8 Veneszuela's textile industry supplieu 4. per cent of the appar-
ent consumption of textile goods; by 1% 4 this had risen to S per cent,

Financing and f.scal pelicy

Creagit facilities

Industrial credits may be granted through private, autonomous or semi-
autonompus government agencies, uvevelopment corporations, or government af-
filiatec banks, Uevelopment corgurations have glayed an important role
in financing the industrialization of many Latin American countries. In
venezuela, as mernticned above, a substantial textile ingustry has been
dgeveloped by joint or.vate ettorts and government oromotion, with credits
granted up to 5U per cent of the total investment uat an annual interest rate
of only & per cent for a period of ten ysars,

tach project was evaluatec and the Venezualan Uevelopment Corporation
was given guarantees by the loan recipient consisting of machinery, and
in some cases buildings. Tha Corporation does not interfere in the ypera-
tions of the enterprise except in cases of sconomic difficulties or whare
the manufacturers themselves sclicit assistance,

Another msthod of encouraging the estatlishment of new industries is
the so-called system of “"lease agresment of fix2d ascete" by which the ine
dustrialist has tha right to purchase the plant aftaear a cartain time: this
system gives a start to thoss who have the capatiility of initiating a viable
project, but have limited financial resources. Natyrally, considerable
risks are involved for the financing institutione, ang strict supervision
must be exercised on every naw project.

Anternational finance agencigs

A Governmant ~ften saeks the co-operation of international financing
institutions in promoting and financing projects: for instance the Inter-
Amearican Development Bank, the Export-lmport Bank, the International
Finance Corporation and similar international banking institutions, Fur-
thermore, some Govermnmants offer investment guarantees under specific cone-
ditions; for example, those guarantees granted under the United States
Agency for International Development ;AID), an aconomic assistance programma
specifyinc that in return for loans grantad, 51 per cent of ownership will
be retainad by United States investors and equipment will be purchased
in the United States.

Fiscal policy

A Government's fiscal policy is of primary importance in the success
or fsilure of efforts to promote industry. lncentives should not be limi-
ted to direct government assistance but should be such as to encourage
individuals, states 6 towns and municipalities to co-opsrate in these ef-
forts, Among the effective inducements commly granted by Governments are:

(2) Tax exemptions for a specific number of years, thus attracting
domsstic and international investment capital: this powerful
incentive has been successful in the incustri ligat cn  pro-
grammas of many countries and territories;

(b) Duty-free import of sguipment in countries where duties or im-
port surcharges are usually levied;
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(c) Favourable exchange rate for the impcrt of cagstil poods cuch s
machinery and raw materials;

(d) Free or low-cost lanc placeu at tne cizposal uf new inbuetr et by
states arg nurnicipalitiec, thur gaveloping Lnuusntrial <cnec 1n
apeas et cuited for the ourpote.  This poant oo of sarticular
interect to Guvarnments wishing to decantralize industrial estabt-
iishmants which toc oftaen tend to concentrate 1in already densaly
industrialized zones, causing an imbalance in the country': tntal
jncustrialization crograme,

Nature of industry

Government=ownal or mixgd

The nature of the inoustries to be established may ba of far-reaching
significance to the country's future development and the Covarnment should
therefors toke clear-cut decisione as to which of them are to be privately
gwned, or govarnment-cwned, or under  mixed ownership, ln some countries
thare is preferance for government-—owned industries whereas other countries
may have any one of the three types mentioned,

1n many develuping countriec coma primary industries, such as the ex~
nloitation of mireral wealth and 0il, may ue kept in Lhe hands of the Htats,
leaving a large territory frec focr cither rixed cor gntirely private owner-
shis. Mixec interests may be established when a Government wishes to par-
ticipate in some activity reaquiring very large capital, or whan the pro-
duct 1o mesential to acountry'secocncmy. In the textile industry there is
only a limitad meed for such governnent participation anc in fact only in
vary few countries - apart from those within the socialist orbit - are
textile mills ctate-owned. There are cases, as for example Turkey and Iran,
where a part of the textile industry is <tate-owned anc freely competes with
arivately-ocwned cnterprices,

Integratoc or nun-integrated industries

This aspact is being dealt with in mors detail in ancther chapter, but
here it should be mentioned that in promoting a textile enterprise the
Lovarnment may be motivatec by certain sconomic needs and may be desirous of
ascisting the establishmant of non-integrated mills to fill specific require-
mente such ac supplying intermediate products, for instance delivering yarns
to knitters and weavers who lack their own spinning facilities, or rendering
to mills that need them such sarvices as commission-twisting, commission-=
texturizing, commission-dyeing enc finishing, the last being of importance
particularly to smaller weavars, A finithao plant, equippec with first-
class modern facilities, would be ensured of full utilization of capacity,
at low coct to consumers,

Moacures to ensure gfficient operat on and u

of factors of production

The Gover-ments of developing countries that participate in establish-
ing the taxtile industry through credit, promoticn or any cother facility
while having regard for the reasonable protection of the naw indugtry,
should neverthelecs insist that it cperate efficiently and without an une
due proliferation of costs. This protection and this insistance might be
expressad in the following mesasures:

Tariff C

The Government should accord the incustry sufficient protsction from
imported goods that it can develop satisfactorily without uncues compstition,
The establishment of a meaningful tariff policy is one of the most diffi-
cult problems because of tha desire on the cne hand to protect the industry
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_Oucation of wureers

Tre training of jadour Lo ensure etficient mill operations is wvi-
taiiy necessary to the industrialization process, In many countries the
fattories themss!l.es have training centres for their labour force, but
wherevar this does not exist or is rat in continuove ex.stence, the Gove
ernment snould concern itself with labour sducation, Again citing the
example of Venezuela, mention must be made of the Natiormal lnstitution
ot rducational Lo-creiation to the upkaep of which manufacturers and wore
kers alike contribute nd which trains labour within the factories or in
Lenarale wOrkenoos or olasses: a training that greatly helps to make
sueratars intdustiry-minded,

Yachn;:gl assistance

Wnerever it is des.red or nacassary, the Governmant can encourage
better production and higher arotuctivity througn technical ascistance
wrich should be given not on the industry lovel alone but also to grow-
ors  and procucers of ram materials so that with a continuing supply
of raw material: of suitable quality assumed, the efficient operation of
ingustry is reinforced,

1) ity of L uti ation

The Government should be concernec with the intensity of the utilie
zetion of eouipment, especiall, in cases whare substantial gouverrment
cradits have been granted ana where s oroliferation of invastmants can
occur. New textile asguipment, semi-autrmatic or automatic, producing at
high production speaeds, is very expansive, and plants with such @qQuip~-
ment should work in three shifts in order to operste aconomically,

§g22£v;§§nn of production and efficiency

In countries where tha Government has tdecided to protect the tax-
tile industry .t muet ensure that the ingustry operate:z afficiently ang
that procuction costs, as waell ac the coste of the finished goods, are
as low as possible, This control is advisable aspecially in countries
whare only one plant of a certain type exists; when the guality anc
price of yarn for example daprnd on one expencively inctallmd manemade
fibro plant, andg yet the ectablichment of a second plant would not be
economical, Even in cases where two or more plants exist it might hap~-
pen that competition is not vigorous, or instances occur whare firms ine
stead of competing, parcel up the market or fix prices, <seping them are
titicially high. To avoic =such tavelopmaents, the Government should
watch the market situation and see to it that gualities and prices are
right, giving a fair return to the manufacturer and at the sama time
snsuring the lowsest poscible prices to the consumer.

St.ancamg

The Govarnment should encourage ths cstablishment of ttandarce to
snsure the proper quality of raw msterial, intermedists products end
finished jitems.
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’rice regulations and 0l it. controls

Lome price requlation anc guality control may be rnaecessary when cevelop-
1ng and protecting an infant industry., ln various veveloping countries, where
intuetrine  are growirng  under cimilar conditions, 1t eas fount important to
conclude catalled agreements whereby the 1ndustry bouny iteelf to agrare o
Jrice reguletions, not to alter the quality of goous produced, ang nut to
change gelivery or payment coditions in order to marke sure that customers
woLlt Not be at s disadwantage when purchasing locally made textiles.

Ltrict enforremont gf these agresments it imperative. 5Such steps have
helped to maintain favourable price conoitions for consumers aven when neces-
sary protection is conferred on the manufacturing industry,

Relative merits of comestic manufactu d j ts of
.1:!xtﬂu in dovnf@igg countries
Tra conclitions under wnich it is houch! patter to import certain types
of fabrics rather than to praoduce them witnin the country will dupend very
much upon the economic position of each country. Decisions will certainly

be influsnced by aspects of employment anc labour, the availebility of fore-
reign exchange and factors of internatjonal trace relations,

The first concern should be to stirulate production of genersl goods
that can be economically produceg within the country! in other esordgs, shen-
ever postible developing countries should concentrate on articles of mass
production comparatively simple to protguce snd lsave to the more intus-
trialized countries the manufacturing technicues or special seills, A ‘
secont consideration woulc be to elivinate from production prograsmss gooos
mace of special fibras that cun bz better supplied by countries where pro- ’
duction of the ras material is a tregitionsl occupation: for ememple, silk,
The ol silk-grosing countriaz have Ltha oossi%ility of progucing small
guantities of many typers of cloth for such highly specislizes articles as
brocaces, complicated Jecouarc patterns or tie silks, Uther fabrics in the
seme category are lusury fabrics such as cashmers, alpacs, vituna ang thers
which require sprcial ekills in spinning, weaving ang finmisring,

Trhe qucetion arises, naturally, about the convenience of import. o
these luxury articlss into the ceveloping countries, enc bere, of course,
the market situstion and the availability of foreign eschenge wili be of
great importance. Lare should be taken trnat these spec* «lizet snd expersive
materials do not interfere e#ith the marre_ing of locall, ‘age products, es.
pacially as in many countrier trare ;s a merked oreferwrs for ieportes
gonOE @ven though SOome imporcs soic at high prices may e irferiof i1n Gus-~
lity to some comestic manufactures,

Unguestionably, consiceratinn on regional or international lesveis sust
taka place, Interregicnal planning shoulo foresss greater spscializstion of
textiles proogucts in different parts of the region, sc that the prosuction of
larger cuantities of special typss of goods ol e COUrepet where (L sowms
mnst ingdicatec and most sconomical.

Tha geoneral picturs of forsign trace should not be neglectasc in e
velopment plans, The case mey be cited of a country shich, having no tes-
tile inoustry to Speek of, oscioed to builc one w. Freviowly, this coun-
try had ‘mportec textiles fror snuther region, sxporting in return ite agrie-
cultural products tu the same region., Sut when the textils mills vrere es-~
tatlished and the purchases of textiles cessed, the partrer-in-trane was rot
able to continue buying agriculturel progucts beceuss of leck of foreign
exchange, The situsticn was cisturting to both countries, eno the caee
provas the value of planmning from meny aspects when indgustrislizetion is g
under way.
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11, AGGEGEGMENT NEEDE AND + ATION OF OPT

Esteblishing new plants

The sssessment of nsecs and determination of optimum policies at mill
level depend upon a number of factors. An all-important one concerns the
oonlicies preveiling in the region where the new mill is to be establisheo;
wtather it is a fres mcrekal area, or a common market area, ‘emt, the mat-
ter of supclies: are the nesded rsw matarisls procurable and accessible’
The availability of capital ant ehsther or not an smployable lsbour force
enists will influence tha recommendations of ind etrialists anc regional
planning commizeions,

Capital aveilsbility is of first importance ang ‘" rate of turnover
of cepital must be considersc becesuse it will be influsnced by the type of
product manJ¥actured. A factory producing staple goods will na-e rmaller
stocke of grey and finished goods and will probably nave to give shorter
credit terms to customsrs but with a =maller profit margin, Un the other
nend, merufacturers cf nigh-styled progucts may have to concece more li-
peral credit terms but will have a much higher profit mergin. It is impor-
tant Lo mention the needs of capital as 1t often happsne ir ceveloping
countriss that the textile inoustry 1& urder-capitalized and suffers from
thie difficulty, especislly in times of slack marxet sales or export rob-
1eoms,

Uther considerations nha e refersnca to tha sconomic situstion within
the country ent must be explored on n national level, after a thorough ser-
ket survey, clarifying some of the fullowing ouestions:

(s) wnich procucts are not yst being menufactursd, or ar menu-
facturec in leas than sufficient guantities, and why?

(o) whet it the import situstion, end what are the customs te~
riffs leviet on thess items?

(c) whet are the selling prices of thess goods and whet wov'd
they cost, under normal conditions, if sanufecturen?

(¢) Shoula the factory plen to produce & few wicel, conaunec
gooes, or shoulo it estsblish itemlf s & EpMcisiizet mill,
producing civersifisd or fenry progsrtei

To thess ouestioma thers ers often o Clesr=Lu! aNswsrs, ang sech deci-
sion has to be mage sccording to the ingividual cess.

Obviously, a mill plennet for diversifiec proguction woule have to be
aquipcet for much grester flaxibility thar one apecializing in the senufec-
turs of a small number of progucts, However, it somatimes nappens  thet &
mill which generslly manufsctures stencardizes ~eafurt s wishes 0 Rroouce
a certain numbsr of fency googs. 1n this case, 1t might be soviseble to
create a separats department with oifferent workioets ant separste super-
vision, so that une type of protuction dosa nnt adversely sffect the other.

Further aspscts, such as the choice of proguction systems from thobe
svailsble, for example for woven or knit goods,as wnl] o8 consiSeretions
of sconomiss of scale, or the applicetion of slternstive techmologies must
be deterwmined and clearly delinmated,
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gern,zl lant

Howevar, it may not slways be necessary to think about astablishing
& new plant. Vvery often, the problem is to modernize s mill, recrganizing
end possibly emplifying in orcer to procguce more fabrics, with greatsr pos-
sibilities of diversity, and to eftfect an cvar-all improvement in mil]
efficiency,

Amplifyling the mill is comparatively simple, sirve the a0 A aman
usually has a clear 1cea whether ,° Showid orntai e more of the e type
of goode or 1o oiversify: machinary 1e then acouireo accordingly.

One  modern nlanning trend 1s the ot ot ¢ of unst plants, A come
pletely eavippeo talanced spinning plent of a determinaed number of 5 1n=
c¢les i often constructed, Adjacent to the existing buiicing, sufficient

space may be laft for constructing adritions]l buiioings of a similer size,
whan and if such a need arises. Then the wal.s separeting the unit cen be
removed and the factory cen thur operate ar pne iarger, mora efficisnt
plant, with ower unit -get,

But even ere such provisione are not taken, am.litication prograswes
are possible ar feasible, so lorg a8 thare is sufficier: space that the
agditional installetions are not cramped. Care must be takon to sveid &
situation where, instead of having an improved position, the fire  *fingds
1tself battling against a shortege of space. sepecially ctorane space foy
intermaciate products, thereby aking ratariai handling more difficult,

The co-ordination betwesn production snd distridution i: one of the
more important sspects which must be considered by svery progressive milil.

izat nt

The decision to modernize mills or to builo enew is ore thei tocay
faces textiles manufacturs industry in the Lnited Ltates. The surge of
technological developments in rachinery, fibres snd finishes irn  recent
ysars hae transformed it from the static to the gynamic., The ingustry
that once launched the Industrial Revolution is in the mainstreem of a
second revolution, triggerea by automation, computers, warket resesrch-
analysis and professional management,

The cverriging change is that the «Noustry hes shifteg from an
phasis on labour to an emphssis on ~achinery, 1n short, it har bDecoms
“capital intensive®, Healizing the impossibility of competing with the
procducts of lcw-wage countries (whers some wages are soc 1o~ as 16 cents
per hour), it has resolvad to forge ahead by judicious use of capital amc
technology.

Sorings Cotton Wills in Fort Mill, South Cerviina, recently mace en
snalysis of the problem ang foung that the renovating of an cld mill cone
stitutes up to 80 per cent of the cost of constructing a new mill, assuming
that the two mills will have compsrsble machinery,

The sxpenditures nesded to creste the modern automated plants are atag~
gering, Borings Mills emphasized. For exemple, plents liks the Beeunit Wit
at Clinton, North Carclina, end the new Den River plent in Benton, Alasbams,
cost between $40,000 to $50,000 for each job crested. The Jefferson Mills
plant in Jefferson, Georgia, will nave sn ocutlay of $100,000 per job, & to=
tal of 05 million to create 50 jobs,

in spite of the enormous outlay, new mill conttruction will continue
for soma time for several reasons:

(8) Thre incressing age anc obeclescence of olc mills which meke up
8 large percentage of the . ustry's proguctive cepscity;
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{n) Trhe increasinc cost of rebuilding and repeiring olu milis to maee
tham cuitable for rounning  the latest machinery under the best
nparating conditions;

(c) A growirng awarenass that rew plants ot superior cesigr reduce la-
bour conte:  for example, by - iiriny o the need for seeevar:
ng e loare Lo mawl material from nme place to ancther,

Lot o U ten o years, tha Loringt organization hat mogdernized three
sigar lants g bullt three new plants, Two more clants are currently
unter conetruction ant Acaring completion, A typical expaeriance was the
modern: zat  or of an glgar multi-ctoried cotton piant an ohecler,  Louth
sarasimna, IU ook five months to oo the job compared with teelve months to
ket new . lant,  Lost of the change-over was lass than nalf compared
with toe $105 million that a new plart would have cost,

Tra nlo plant did have somg kay thinges in  1te favouur: the management
P R P Tt BT G- T S Ratara o 1 the existing machines
wore auapt stile to the s coerntion;  the bulldings were ctructurally
spurd anc laic nut in such 8 way as to snsure reasonably straightforward
proguct.nn, conven.ent hanaling of raw materials and practical air-
comgitinn.ng and refrigeration arrangemants,

Ths p lant o mow in operation, and though the renovatec ctructure can-
At matcr s now plant in efficiancy, the efficiency achieved per vcollar |
spent has oulstripped that of a new plant; and the goods Oelivered match |
those of a new plent in guality, The Sorings mansgement foel that they |
neve & gond polysster blend plant that will remain competitive for some fif-
tawn years,

NUPETOuS protlems and ricdles remain to be sclved, for example:

(a) Sales end profits i4n American textils mills rose strongly in the
decace 195%-1505; yet whils some profit margine run as high
as 7.5 per cent, cthers are as low es 1.2 psr cent. Some mills |
nive becoms efficient, others have not; |

(6] Srilled lsbour supdly is shrinking, and labour turnover is high;

(¢) Automation or sven semi-automation of mills must be made fes-
sible in economic terme, Thers must also be an upgreding of
eorx force skills to handle new anc complex eguipment,

in the orive towart new plants anc automation, production lines must
remain flexiule in ordsr to meet changing market cemance for fiores,
blenos, yarn rumiurs, twists, fabric constructions, widths and  fabric
finishes,

Jmorovi tion m ls

It may happen that ous to circumstences beyond the control of manage-
ment a mil]l ran no longer opsrate successfully and profitably. Reorgeniz-
ation, purchase of new equipment, production streamlining, end changss in
ssles policy may halp to solve much of the difficulty,

It might pe interesting to mention some of the main problewms, psycho-
logical, technological snd crganizetionsl, that wers encounteres during
the reorganization of a spinning mill, in a Letin Americen country, The
psyrrologicel problems involved convincing the lsbour un.on: ant plant
technicianes of ti@ naed for a change, Tris was achisved by lectures and
visits to other plants, the establistwent of a study grouw and the
co-ordination of the results of the studies with the proposed changess,

The assittance was recruited of consulting enginsers responsiole for
progreamming .
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Next, it wac necessary to determine which yarns could be most econo-
mically produced in the light of existing conditions within the lant, what
possibilities existed far improving blends anc reducing the number of yarn
counts, ant ahat changes were to be made 1n the gpinning process,

The third problem was to create conditions which would result in 1mpro-
vad production factors., New air-conditioning was installedc, the lighting
was improved, the machinery layout was changed, work-loads wers stuoied
and a change in wage policy was initiated, Anpother aspect was the revuc-—
tion of the number of ends down by better raw material nlencing and suin-
ning controls. A mill cortrol laboratory with ctrict ruality controls wace
inetalled, material bandling and positioning was simplifien, the cize of
cans was increased and new roving frames with larger hobbin sizes were
installed, Vaste was reduced by ctrict waste control ,rocaedures,

The provleme relating to reo etribution of labour ware recvucec by a
better selecticn of production staff and the retraining of workars,

Above all, it is important to make manufacturers and factory managers
understano that a climate of productivity har to be created shich must par-
meate evary single ‘hase of mii] operatione,

in fact, tre inu vicual mil} manager ic rosponcible to rome cegree not
only for tre proguctivity level at his own mill, but ‘or that in similar
mille in the whole country wrich increases or vecreases witr the under-
standing of provlems relating to productivity,

Ceciging on a new toxtile mill in developing countriss
Lurvay and glanning

In invastigating tne feasibility of establishing a primary textile plant
(spinning and weaving) in a devaloping country, the following consideras-
tions sre suggestac:

e Yf_xg gxtent of the marxet

Thare srould be a cistinct need for a besic product which is now impor-
ted or is simply abesent from the market, Then, by means of population figu=
rag, per vapita income available for textile products, local customs, and
e«istance of other industries (modern or otherwise), the market for fabrics
shoulo be s=timated in metres,

?- Lips of proswction

Hasert nn the market stugy, climate and sAasons, it will become evident
what basic fabrics =shoule be produced. They will fall into the fol-
lowing hrouag categorias;

(a) Staple tevprics such as sheeting, poplins, batistes and drills;

() Fancy woven fabrics, usually yarn-dyed and reguiring dobbie-
looms and possibly Jacquard looms;

(c) Prints on a variety of basic faorics in the simple thres or
four colour range and in more alaborate materials using ejgnt
or ten colours;

(0) Incustrial fabrice for uses in industry, such as canvas, tyre
cord, beltings and glush fabrics;

(-) Floor coverings and tapestry raguiring special weaving and
finishing equipment such as tufting and Jacquard;

(f) wmarginal procucts such as bedspreads, towsllings.
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3. nge of plant

Once the market requirements as to type of goods, price range anc vo--
lume are determined, a cacision must be maue as to whether an integrated
plant (spinning, weaving and finishing) is cesirable; or, if the size of
the market suggests that it might be preferable to separate spinning anc
weaving from finishing. tach plan has its advantagess and disadvantager,
Usually in relatively small markets integration is preferred, In tne
United Slates both exist: integration to reduce costs of staple fabrics
and commission weaving and commission finishing on fancy fabrics anc @rlnXs.
At this point it is uetirable to gecide whether costs will permit produce
tion for export ang what types of producte can be exported to other murket§.

4, Tm! of machinery

Obviously the products to be produced and the basic fibres to be em- |
plaoyed will govern the type of egpinming and weaving machinery to be pur- '!
chased, The finishing plant =hould be vary flexible anc capable of handg-
ling all fibres, especially blends, which are the order of the day and wiil:
continue to grow in importance. Ths latest and most modern machinery shoulo
be investigateo even if at just a glance it ssems unnecessary to bring
such machinary toc a country at an early stage of industrial development,
#ith the grest sdvences in textile technology in recent ysars, the sco-
nomical aspects of trensferring old sguipment to new marxets have to be
considered end evaluated very carefully, Countrises develop repidly, and
inefficient machinery fast becomes displaced.

¢. Bufficient capital

Financing should cover the sdvantageous purchase of basic mechinery anc
rew materials without undus recourss to borrowing et high interest rate.

6. ¥orking cepitel

Capital should cover nesds with limitso uss of credit, in the fore-
knowledge that profits normally come only after an extendad period, somi-
times ss long as four years, sspacially in arsas whers extensive traine
ing is nesded for lsbour. Tris is characteristic of en integreted textile
plant in a developing country.

7, m;g ;gbour mst

Unekilled and some skilled labour should be available. At the outset,
skilled specialists can be brought in to train local personnel.

8, Exscutives

Those who fulfil managerial capacities should be well-versed techni-
cally and sxpart in merchandising and finence. Trney must bDa sssre of the
fact that they can expsct little subordinate ac istancs for the first
years, This vital sutordinate help must be trsinec by the exscutives and,
if possible, drawn from the local market.

9. Aaw materisl

It need be ceterwined to what extent res meterials are available lo-
cally or cen be imported at ressonable prices.

10, Outy

Measures should be tsken to protect the new industry against foreign
compstition from industries well developed and with amortized equipment,
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. Looatior of 21t

Un vecioing where the ;1] ant s to be gstablisrag the following factors
must be considered;

(a) The availabil.ty of labour, unskilled and skilled;

(b) The climate anc altituge anc their effecis on types of buildings
ang machinery: tous o0y and chamical reactions;

(c) Tre aAvallability anu type of water;

(¢) The avallavility of eluctricity ang the cost of running a plant
plus steam; ang whether the plant will be reguired to supply
its own power;

(e) Accesribllity to the market ang to the home office, which is
vital for controls g service to customers, The available
trarsport asg mean: of rommunication must be carefully studied;

(f) Local tax acescments,

No stuty car ue comolete without detstleq and careful research int,
sales channels, ty. -s of custiomars (cutters. wnt:iesalers, rctailcrs) CluS=

tomer=' likes ang itlires, regional preferences, and colour trengs, In
a market previously unexposed to wastern type of merchandising there may
be initial ro i+ ¢ but Suricious sales technijues and advertising will

create the proper oublic reception, In ehart, gistribution of the products
must be S0 arranced that maximur coverage is being practised from the start,

Utilization of nes, re ilt

The urge to acouire new ecuipment in te~tile mills may not be due
salely to the Necessity of replacing the old; it may ve thought desirable
to axchange a machine, aven though it is not olc, for another piace of
equipment that produces materials of batter guality, The need for more
automated or higher-speed machings using larger bobbins, packages or cans,
facilitating material handling and sconomizing on subseguent processes, is
not to be ignored. Another reason is the wish to acquire a unit which is
more versatile and more efficient. To samplify these aspects:

(a) A machine i obsplete when it reguires costly maintenance,
operates at slow speeds and produces deficiently;

{b) It may be that a more efficient procecs has been developed,
in which case equipment involved in the former procass, though
not old, must be aeclarec technologically obsolete;

(e) 7 machine to be replaced might be operating in g similar way
to tha n:w model, but lacks new devi'ces or accessories that
permit better over-all end result and highar workloads: for
instance auto-levellers, stop-motions and pnaumatic waste removal;

(d) 1t might be considered desirable to acquire machines with higher
speeds and drafts, permitting higher production and elimination
of ona or more procerses (for example, roving frames),or auto-
matic machines permitting simpler operations, andg substantial
increase in work loads,

&henge-over, new nquipnent_or second-nend sauipment

Technological agvancos induce, even oblige, the taxtile manufacturer
to improve his progucts and produce tham more economically, in order teo
compete. The gquastions are: 8hould he buy new aquipment, retuild exist-
ing machinery or should he acquire second-hand machinery whioch wouia serve

the purpoce?
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1n general, rebuildingone's own equipment is much cheaper than buying
naw machines, Another possibility would be to purchase good second-
hand equipment that is not actually obsolete. It may be that a factory in
a highly industrialized country replaces a machine which, though nmot tech-
nologically the "last word" is still in good ocperating condition, Such a
machine would be suitable for use in a developing country in certain cir-
cumstances, as for example when it might be expedient to buy a good second-
nand auxiliary machinery for completing a production line or improving some
products. Howaever, any secondhand equipment should be thoroughly inspected
before it is acquired.

The decision to buy a new or second-hand machine or to rebuild an nid
. 2 will depend not only on the manufacturers themselves but on local con-
ditions: Is foreign exchange available and what customs duties or taxes
would have to be paic? 1n a small country with limited consumption it
may not be advisable to purchase a high production machine which may be idle
part of the time.

in svery casa careful calculations must establish the per unit cost of
the naw pt~~ess, that is the total new production, direct and indirect 1a-
bour, electricity, depreciation and other manufacturing costs for the de-
partment as well as intersst on the invested capital.

Generally in the more industrialized countries the investment should
pay for itself in two or thres years - in five years for more expsnsive
machinery. But this estimate varies from country to country and at times
from factory to factory. 1t is clear that in countries with higher labour
and rew material costs, it is more important to increase workloads and re-
duce wasts tharn in areas where labour and raw materials are cheap.

One must slso consider the availability of spare parts and accessories
before making final cecisions.

Experience has shown that there were successful transfers of entire
textila mills from highly developed countries to developing ones. tach
case has to be considersd individually from all angles.

New eguipment

When all considerations have besn weighed and it has been found that
new equipment must be ourchased, it is important to secure offers from as
many different manufacturers as possible, Formerly, the choice depended
largely on the nersonal preference of a factory owner, but today, more
scientific methods are used to svaluate both offers and performance of in-
dustrial squipment.

Often, trial equipment is placed at the disposal of a possible customer,
who thus is able to test and compare the new m::hines mathodically within
his own plant and to avoid purchasing equipment that does not completely
satisfy the nesd or tie in efficiently with the preceding and subsequent
processes. The dimensions of the machine, too, must fit into the shop lay-
out.

Workloads within the department also shculd be calculated. if it is
found uneconomical to buy at high cost a superspeed machine that will be
in opsration only a fesw hours daily, & slower machine at much lower cost
will be consitered adequate. Naturally, future requirements and expansion
plans muat alsc bLe teken into consideration.

When trial equipment from various maoufacturers ise installed, sufficient
time should be taken to observa the psrformance of each machine under actual
mill conditions. Examples of the studies to be made in the proper evaluation
of equipment are these made in the case of a ringspinning machine:

19




VA Lo ang UC mact e cerformance: roc 10al (roow tion (el oay or

(A A et o mar e bang e ar 10 speeis, drafis,
AN Y r L ane P e et ma b ining e cleaning;  lubri-
Aty st gt e 0t ok down, waste; aftficinncy;,  number
oottt o e e nomd pel o wiPs sl onger narmal opera-
tirg [EalE I

b E,*“gg.hz LT AL pigh e ity Tuf tlarh e ang eliongalion vae-

Foatios w e bbby an belee s ootidrg el 0 Lot ang 1ts
var At iy A 0 e twest Lobb v L 5 aftt 4bDeal BNILE ] Gvennoes,
TR T B et bl kel congitions ant egual prepara-

tauf wf the fowi'w mue! Ge amec Sec Tal Grouer omperloon of recults,

s BRLLAPE o oA WLl @ omeset amped tA0Y e iBi0T 15 whether it shoulo
matufacture oniy 3 Tes Lypws 9f ola darc gouts oF grotuce s large number of
Righly So®C.BlsEsC Toamty P e  egEr Cmse the miil has to be plare
e gitterently with 5 @ fPferert L oLEFTa] Fgen i Zalion an0 sales seteuwp,
LAERE wa it Of mliie sstablisfee Lo senufecture stanuara protucts, whan
they Legar Lo diversify they -t their sbllity, Lo grucuce staple grogucts
efficiantl. . ane yat were uneb. o % orotee satisfactory fancy (ooos  De-
Lavte the = (| wofd  farce isckes: 158 spldoiali e techrmical snow=-how end
the Lo bty bt Crsete attrect:se oeegny, croceriy tiniunes, The same
th.rg can B2 =816 of & ®mil] & ,oh, tRough (U s orinarily olarneg to pro-
suta fancy tyows of goolis, suocenly motohest to tre orocuction of staple
goods,  Tnie milfe  oroouctlicon coste eere 30 Myt that it could not  come
pete spaingt mille esomcieliy Owsigrwo Lo urocuce cislilar stsole (oous,

Tris naturaily cowe not meen that a 1)) should be inflexible, All
chenges in proguction plen shuwld, hosever, te sell thought out s0 that
nuither ite sxisting cperations nor its cost structure suffaer,

Arather weighty decision wowld be the necres  of machinery speciali-
Zstion: that 1=, hom wersatile Ehoulc the machinet be, in oroer to sa-
tisfy the resuiremente nf thar mill, sang jte mapvat demands,

Gererally spesking, the mors versatile the marhines, the grester tha -
provebility that soms ssosct of production, especially the procuction rate,
must be sscrificed, .f, for inctance, s spinning freme is goared principally
to the production of certsin typee of yarns, cuch as cotton, the same
frama will nave tc be ecjustet for the spinning of blencs or other raw
materials s~ irh may have to run at clower speeds,

in the weaving cepartment, shuttleless loome are genaerally more limi-
ted in scopa and in the types of fabrics that can be woven in comparison to
the shuttle jooms,

Thare is no clear-cut anemer for raecommancation:s four machinery spe-
cimiiration, ant each case will havae to be investigated on its own merit .
A oraing to the typs of goods the factory wishes to produces ang how far
it wishes to diversif, 3
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Chapter 171, RAW MATERIALS

Jotton

Criteria for selection of cotton for best utilization and perfaormance

Technological advances in the construction and manutacturing of textile
fabrics call for continuous improvament of criteria applied to the solection
of raw materials,

Cotton, which is a fibre of the vegetable hair type, it subject to a
creat many interrelated variables such as envirenment, production practices,
ceed variety and ginning practices, all of which have a certain effect on
the physical and mechonical properties of the fibre, Selecting from these
nighly variable cottons the types most suited to a egpecific production pro-
gramme requires a full understanding of the basic functions here briefly out-
linec and discussads

(a) Finished product performance: The yarn count, fabric construction,
type of finish and decired appearance as well as strength and other
physical rsquirements of the end product are of utmost importance
in selecting the right type of fibre,

(b) Crocessing facilitiss: The available mechanical and chemical clean-
ing equipment influences tho selection of the grade nof cotton; and
the high speede and high drafts of modern spinning equipment will
justify the use of longer, stronger cottons than those used on nlder
machinas,

(c) Continuous supply: Freaucntly neglectec, but of ¢roat importance
in encsuring mill ctviciency and that the quality of the product
shoulc be evenly maintained at a high level, especially in small
cotton producing countries, is the matter of continuous supply. To
avoic serious difficulties blends chculd be plannecd using types aof
cotton that are most likely to be available in uninterrupted supply.
Gometimes it is advisable to sacrifice some other consideration in
favour of this,

(¢) Stendardization: Hany mills are forced to produce a variety of
different conctructions and yarn-counts, each of which might call
for a separata optimum blend. From a cost and efficiency point of
view, however, it is necessary to arrive at some kind of compro-
mise, either by dropping certain styles from the manufacturing
programme or by using standard blends that will exceed minimum
requirements in some of the counts or styles manufactured from
th”l

(e) Cost: When the cost of cotton is coneidercd in a textile mill, it
chould be discussed in terme of the formula:

Cl x V-’c
b4
C: cost of raw materisl
C,s cost of cotton, landed

WC: waight of cotton
W waight of yarn
t cost of waste salvaged

H manufacturing coet of waste
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inLe fhoure represonts vary closely tta o cost of cotton per aung
Gt ow ay angt ot e thie tigure, rather Jhan the landeo price  of
the roaw cottos, that <chould be usaed to establish the most aconc-
tdeal bty o Lot that will caticty the concepte 1 to 4 ¢ wen

v,

{(f) Lrage:  Tre crade of cotton as defined Ly culour, iea' anu  pre-
saraticon o ot mpnor o amportance as regards the mechanical charsc
terictics of varn ang fabrics: it 1o much more (losaly relatec
te tne romelex of Cost, waste ant appsarance., Howevael, yreade s
also a limiting tactor for yarn count since 1t s known that
interfergnce from res gual non=lint content wiil always be higrer
from low=grance cotton,

(g; Le!mtf': The (oneth are lenotn freguency distribution are the
main limiting factors tor mas.mum yar: counts, and at the seme
time they catere ne opt,mes anc lowest teist,  "he longer ang more
uniform the stanle, the finat Lhe Count Lhatl can be spun  end  the
lowar tre twist that may Le Good,

Unifore.uy  f trw ctaple fangth Lu moti, gesirable in modern proe
cageing ag, for anetarce, @ Righ short fliore content hat an ad/eres
atfect on = inning parformancs, wn the other hand, long fibres

will more smaciiy nr v langle and treratore may have Lo be proe
cecesgd At elowar cach,ns soeede in opaning and carging,

(n) Ltrengtn: »ipre sirengtn ie 0f Cuurss correlated to yarn enc ‘abe
ric propertier, tut nly tasen torether with length does it be-
core s imporitant faclor in cregetermining the performance of a
fibre in manufactur.ing ang wliliZat.on,

(i) Finsness: Fibre firenesc, as measuroc by today's sirflow instru-
manits !sxcrcnszru},rtpr-sents s compounc irdication of fibre
ciameter aro call well thicekness, Thninessllec (immature) fibres
are les: cesirsble, put for most practical purposes, large ciae
mater thinewalleg fibree arg small dismeter thickewslleo fibres
parform in vary similar waye, ang of course, are icentifieo by
the came Micronsire reacing, Fibres nf loe Licronaire reading
tanc to nepoing and tanoling in proucessing, but give finer counts
of uotter uniformity because of tre nighar nusber of fibres« per
erott=eactional area, As blending of cottorne of different llicro-
naire valurt i: rasily accomplisher, close rew stock control and
avaluntion will recyult in imnroveg yarn anpearance, ogysability or
cloth ang procecsing parformance, as well as yarn and fabric pro-

L
FEg IR B SN

s ladn argucte of cotton policy

Come cotton producing countries grow a rather limited range of cotton
in tynpe, grade and staple length, Usually these are lower grades and
shorter staple cottone; bettasr-grade longer cottons have to be importec
for specific ent ucor cuch e cewing thread anc fine types of poplins and
batictec., The puantitiec imported may cepend not only on purely technical
arpects such ag oefinite reeds for a specific end use but upon the avail-
ability of foreign exchanga, Such fibre imports ought not ba allowed to
endanger the sales of locally grown cotton,

Tt may b2 that :n rome countriec, for instance Peru anc kgypt, oxe-
cellent lucally crown cottor gunlities are available, but lower cotion gradec
are in shnort supply, It can then happen that the finer grades sre employad
to spin a8 yarn usec in mategials for whose end usa lower grade cotton yarn
would be perfectly adequate,.
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P T N T P R Lis s P R 1 pe ' H s bt b

o Lk LSRG iy an tabir ot st o eoorL et wad i tite ot ae, et

Sl torAar cuttuo tor e ol LAt ity Tr .t wUuall Ty et e 4

Cart e nuantily of raghegrace comestic toton for expurt,.

T pra=pionulng ot cotton

A Leportant step an the uregaration o cution Dlands in Dreebllondd oo,

ar apartioel iy many mijis o an tne Lo led Cater ang  ther o arte o f the
WO i1, LtowAas, an o tact, amprao e o bty g0 g Sre=liianldiry. ot el R
I O AT T IV S & 0 LA LRV SR A S pea e tee tastury ot s gnry wnitorn Lot
‘1 lent,

Tre careral orattice on the Unsted States e Lo or@- . 0 a0 =
W, oard beictlou POr B wte AL ord.ng Lo ER SIS U A T SR PR S SR S 1 o
1o, g At Limes, acterding Lo Frocley, tiute atrerct . it LR,

Caier oare utualiy laig out At oa time, un the onen.n, rowr, el enial 0y
1aetatury Liong, The scvantage ©f Sre-blengng can Be Lumeat we ir
savaral pNInies

{a) A better cistribution of nual.tiec 1t ottained;
f

{t) Cheaper gualities of cotton can be usedj that ic to cdy one car
piend chorter anc jongsr ttasle colttons ang chasper graoes as
wall ar cotwans of olghtly lower icroraire rasding, within
the tyce of cotton, which might be of cneaper guslity, sc tnhat
the resultant blenu will be more sconomical and still sufficient
for the end usa;

{c) The pre-blencinc oparation can be emparate  from the cpinning
mill, houteo in 5 builcing of cheapar conetruction, which ooor
not hava 10 be air-conns.ticned, 50 that there is a saving ir
building cost as compared with ~egular mill space;

(d) The picker room in the spinning mill itself ca. he Duilt with
tewer oLar17y machines, which means that sasings in machinery
coct can be achieved,

On the othar hand, there ara some disacvontagas o sreeblenging which
should alec be pentionec?

(a) Trarz it morz hangling, as the cottor baiel havt to ba trnsportec
to the pra=bleading milly the cotton has to te balz:c ang storeg in
ar intermeciate storane place; :

(b) There night be some noceible fiore gamsis due to LN Coubis Tl
ing operatinny bowavnr, ho tower GoaraY DOLNLE G0 the  GREDING
roor propar tences to Cimin.sh thic noscibility,

Cumming up, thare it no ooubt that pra-plencing it of preciest interest
in connexion with the opreparation of cotton tor Loinring anu shouwld be Con-
sigarec in cetail, esoecialiy whare largar-scala oparationi are invnljveg, as
more uniform and often cheapsr blends can D8 OroCessec.

Section of cottons - importance of cotvon igst oG for selscuing end plenging

From figure 1 one can see tha influence nf cifferent fibre propertiet
on the quality of yarn and cloth, anu thote factore will have an important
bearing on tha selection of cottons appropriate to tnoir end uto,

Cotton is a variable raw material., It giffers by variety snu accord=
ing to the area where it was grown. fven cotton from the same recion may
differ in quality from year to yser, oue to a changa in climatic congi-
tions. Cvery major epinner should have a fibre laboratory to test the cot-
ton properties thus enabling him to precict and juoge the performance of
the fibres during processing and also to foresee any possible difficulties
in the spinning as well as with the finisheo product. Neeclesc to sey, MO
raw cotton purchase should be made axcept on the basie of tests performed
in the buyer's tibre laboratory.
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facture a suitable a0 Sracwe & 4t the moet 2eunorieal price,  The cotion
“uality alene may not qlwave be the taterm.ning factor tor purchase or uti-
lizaticr:  arice anc availatiiity ar allo to ve Conflgered,  Jarioue foce
tore ~ay intluarce o vy 0 L purchyee totton of a carta;n ty, o, for
i
Ta) e te mam et maition: teoe Pafh o loe ot tore coctont ray ine
T T Tl te pur tane carllar Lyt tror anothner  region a2t s

rore oattractive cuctation

g€ S CCUNtriee where raw meterial 1 axpentive anc  labour chaap
the factory will select tre lowest possible qualities tor a car-
tain 2ne ure o0 oroer to recuce cors ty g

—~—
14
et

In countrice where labour is expensive, the mili woult be ir-
clinec te nuy v patter “Lility of raw material in oruer to be
able to fuin at nigher g;scos, thus obtaining a ragher provuc-
tivity »:t- lower ranufacturing coste.

Lot developrent anc improvement gregrammes

in countries where HooOr cuwaastiee of cotion are produced, inCuctris-
lists anc cotton=growars  shoult  naice A Joint  all-out offort to imoreve
them, anc if necescary thay should establisr a cotton tevelopment srogramme
for the most nsecec typec, as wrll ae plan tor the proguction of thote
cottons required by the industry at large, Such programmes nave elreavy
been successful in a number of countrias, as for example venazuela whare a
Cotton Development Func was establishec, a semi-autonomous crganization
that incluges cotton-growers, ginnars, textile incustrialicsts ang governe
ment authoritiss concerned with the co-orcdination of acricultural ang ine
tustrial development, The Fung arsictr grosers in treir cultivatior plane
and in measursc taken againet insect damage, plant cicease and wands,; it
recormands appropriate fartilizer:, chacrc ginning practices ang har ertabe
lirhac cotton claszing, firmally, it ic helpang Lo draw wp plane  for over-
all reouirements in grovinc the different ty.es of cotton mow being utilizeo
in the inguctry, esnacially with reference to the sharp increace .n blenus
with synthetics, tc as to achieve a major intagration of cotton=growing aith
textile manutacturing,

Lumming up, one mey siy that the selection of the ripnt cotton quality
ant the praparation nf proser blencr baead on fibre controls are among the
most important of a rilite oparations,

ol
Ttﬂ selection of 1

Modern procuction methods in woollem and worsted spinning reguire raw
materiale of patter quality than were hithertc necassary. Higher spesgs
ant oraftes in ssinning make thir mandatory., BSesides, the cemand for impro-

vbt! wool quality it increasing with the trand towsrd finer and lighter-seight
fabrics,
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Cotton fibre proporties ther shlect yorn quelity ¢
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8/ lastila loguaiciss, Oscember 1964; based on & paper presented by John W.
wright of the United Ststes Dspartment of Agriculturs st the 4th Cenadian

Textile Seminer at Kingston, Ontario.
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Trhe #omenec of U wncl, dte 1onctt ane unaform by of ftagle  aroe it

prime jmoartance Lnoangicat g cannabt; MR S Portrer roperties . Suth oA
rrame oany fott,neea, ars b of sLgnmitioance oo dolere ooy HE SEREEVE B R
Caiuty toroor orr gl e,

IELEY SRS S S toompt L P gurer 1 at T wery afs Toagp ity UM L0
cr LAt one mart o taror s et the guality ot the w0l ne neante for hae
Craructe Trme tpymarte mage Seen geur foceo ab i oan expart may e3¢ 1y
actanlieh tne gpamar . auslilies ment e abover, Wil o ot g b ant

criteria as yielc 1n ccouring anc nollage curing combing. UOther properties,
rowsver, cennot be meaturec Dy jnstruments, but must be judgsc by expert
axarination: thece include "springinesc”,“loftiness” anc bulk.

dpme arpoct: ot wors policy

LY R A em fF retton, 1 often nasioane that & wonlegroming country
crenueas fmly ¢t laLe tepee f erc ) tultalle for o tew specitic eng useE, as
For cwemm @ Tusn rorwrng ke tionn, o CArosle b Aha Loartar encis sule
tabln for romg tyoer nf wouen Cloth, Trase came s.nis ®may lack the sscentisl

aunlitias nemcar for tha croduction of fabrice ueen comesticslly or for which
trere it a fore:un marxet. aturally, wool gromers become sisrmed shen local
epinnars imoort cnecial tyces of foredr woole, esoecislly where thers 1roa
surpluc of home crown e matoriale, It s amporisnt Lo sludly such mattlaers
carefully «m orogsr to petoreing whoir qus . ties of wonl ars really nescer ang
shich may Le imonrtec withouw! endangering the domestic wool narket, Lt 08
comatimes acvisat.e Lo import some gualities, finer ones to impruve blencs
aNC BNt araoucts, DUt even coarcer ones, so that chesper fabrics may De manu-
Facturet from the lowsr crsds impGrtsc woolis, thus leaving the fine domestic
wrols for export - should this be founo economically justifisdble,

Felimorgaring

Feli-morgering, or the removal of wocl from skirs, hee bees sractisec
for aper anc such wool 1E lowar in cuslily ant gererally csmegoc by the
machanical or cremicsl srocess ured, Utually 1t 1s tur lowegrage socliien
fatr: cs where certain getirabtle procertier of eool are not of consiceratle
imourtance,

in suntraiia o nes foll-mongering process nas besn Osvelopet anc 15 now
wE30 routinely, that prasarves the guality of wool to a grest vegres, so thet
it teruor a larger rumber of end uses, This orocess wtilizes the uac tarial
sooulation rnormally reeent on cheepsein L0 cigest the skin sithout damaging
tre woul without requiring the agoition of eny Dacterial culture, Noe loet
im celour in the wool resulte from the treatment anc fibre demage it excep-
tionally swalii.

Gince wopl i3 ar expensive raw material, it might ba interesting in
countrias whare mutlon ic being consumen in great guentities, to irtrotuces
this improvec methoc of fell-mongering which would yield skin woel of better
ouality for comestic ure or for export,

uf sglection of woo. Jualities ang blendings

The proper selectios nf wocl oualities ana blonding it a science anc an
art acouireo by long experiance, it willi crucially sffect the enc-uss pro-
sertins of yarns and fabrice =2 well as their cost.

27 N.A. Thompson and J,F. Vathews, "Selaction snc dlending of Wool in
Aglation to Eno Use®, International Wool Secretarist; presentet in
draft fore at tre Taxtile workshop in Lodz, Polend, i
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A1l wnol, drrecpective of oricing, s Civited nto W masn satasor o0
Lroespran ang Maraino, Botn are compcsed of a8 range FFA NS . Tl LUNRET SENVY. OF S
rere apslicanlo to sll voole, a8 folliows:

Lrosebred sering,
sty rijte
a2te Ed's
S0 e Bt's
P AR Fite
ad's 8l's
a6's Wi's
a3'e Wee
S50
Cete
H4'c
Ste
Barg

Trhe quality numbers are arrsngec in ascencing order of fineness, the
28y Crossbred being the coarsest and 100's Merino the finest; thoce stan-
sards are baswc on the cxperience and custom of many gensrationgé of wool men.
In recent yaear: the practice of measuring the dismeter of wool fibres in mi-
crons with the nelp of various instruments ant releting these measurements
to wool quelity numbers has been increasing throughout the wool inou-trics
of tre world. rMowever, it has not yet been universally scceptsc for Jster-
mining rem wool cualities, being used usually as a besis for detarmining the
awality of wool ang tops prior to purchase.

jool: An Introguction to ite artie

rigtins. Lind g Prodi ncdicates a summary of cuality classification
of wools used in appere], and warns that "nc agresd internstional etasnderd
of comparative qualitivs exists, but the Commorweslth Economic Committee has
published this table as an spproximate guice”. (Table 1.)

#.J. Onions in his book

The same author gives a table of United States officisl standards for
grades of wool end wool tops (in microns) but swphesizes thst thess grades
should not be confused with Bradford qualities, which use similer numaricel
designations but for which no official fineness standaerde axist. (Tavle 2.)
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whoite 0f Lariour blenges

Tre Gt mct ot we | blanting ¢« te mx thorowhly tae ar morg 4ot
WO L C At b Dr oG an and proguct at 3 o jyer WLCET W are Cam o e
ot ond, Wittt Ulener oF wonis but wath Lieng: that s, e wose e [STARTLY S FYF SN
tile fitres, n o,ther CAR® Lhe alm 1c to marhieve gmy Poveamante o L4r; ym
tione in apethat &, pertormance ang Lost,  Lume componante of thes e ey o
factors ap.;
Vi, Agstnet.cr -
Anpanrance:  colour, lustre, surfaie towture, (cuer ang ara; e
Hant e toucr:  (iueliness, fullness, firmness, loftiness, arye
AWEE, SMOCthNeEs, sof Lhess,

(t‘,) I grformam -
uﬂct.zxﬁ ieccm'mng tu ang uls}: Wi i@ resistance, s reth ynn
confort, ourabiiit,, fartnees;
tracase oo woreability on talloriee,

{¢) ?2 £t -
ibre gual. ty &ng composition of olang;
Toretsing:  spinnatility ang weavability; rcysing ang finiening,

Lertainly, sesthatics are - impcrtant factor for oeciding on blengs,
BiNnCe 8 customer's choice in Purchasing a certein textile product i« Lirgely
basec on it: appecling qualities. Fiores of gifferent type:s, racer v Jure
tre car e Glengec 1n cuch o w3y a8 t0 procuce =agificat.on: or L surface
scoearance of the fabric as well ac on its effact to tho rang and touch,

rrocecurss for wool bleraing aifter accoroing toc whather the bleng is
cestined for processing in the worsteg or the wmoollen sectore of the .nouse
try, and it ;s tharefore nacessary to consider separately the Lleng renuire-
marts of sach sector,

Ing iiencine of , d

The orgenization of this section of the 1NGustry recuire: that the bleng
or bients of wool must be combed end formoc inte & tou for turther proco i,
or the worcted system, 1t foliows that the blendine must taxe place PP 1 te
Lhis stege heing raschad, ang ingesc the o ffarent "lots"” of wool which e e
tc & Blent arw laysrec sfter sorting nas taken place enoc before the actusl
tap-meking aperations begin,

mtallea stanoerds for variocus gqualities of the tops have Lesn estabe
lished, fnrlieiing fineness, lengtr, neps count, contant of vegetable matter ,
tlace hair, oil content, enu evenness, These properties fore 8 guiral v for
netimeting cuslities of tops, whather they were procuced in one's own mill or
ourchased slseshare,

Altrougt the top-maker has contiderable leswsy in his selection of woo l
for nisniing, the eng prodsuct must always conform es closely as poseibie to
the requirements of the topeuser, The smocth, clesr-cut eppsersnce of wor-
steg fabrice, in which YR ant wesve structure are sccantuated, demend 3
nigh deree of ski)l, Juagement and axperisnce in the selectim end blending
of woris for Yu-mak ing ang for subssouent processing.,

§ Laraer Jon Gergen, ) o Y0l T, Yy enlarunt edition [ Intars

seimnes Putlicheres, 1555,
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Ihe bianding of wouls for the woollen sector

In the woollen sector, on the other han~, a blend of wool it a less
Lritical matter, tha selection being made e cording to the requirements of
the end ute. Tha blend iv praparec and subseawently mised, Further pro-
cessing operaticns, right throwgh to spinning, jeave the fibres arramnces
dmant At randoe and the wooi 18 not compes at any stage of (roceosing -
indeed noils from tha worcteo combirge are widely usetd ac a bacic raw mate-
rial in thae woollen sector,

The woullon sector can generaliy use any type ang auslity of wonis,
1t moet froouently take:s shorter wools than the worsted sectnr and euven
ures those wools unsuitable for vors se including wastes from top-mak iryg,

Dlended with _:gnthotgc.s

The practice of blending wool with other fibres, espscially sith Syn—
thetirs, hes been incressing rapicly in the past decads, snc a substential
portion of woollen ang worsted goods are made not only of tlends with
natural fiores such as cotton, silk ang fine hair {such as cashmere, mohair
and camsl hair) and cellulosic fibres {such as viscose and acetats) as  in
tne past; in fact the main incrssse was registerec in blends with noMn-
cellulosic fibres,

dlends may be usec to improve tre functional performance of fetrics:
for example, the use of ecrylics or polyestar fibres in blends with wool
contributes to increased plsst and crease retention and minimizes fabric
wrimklino, Gmall smounts of synthetic fibres such as nylon may be acoed
to raw stlock to improve spinning ~erformance and strength, In otner ape
slicatiore staple fipres with varying oye affinities can bs plended so that
crossedye affeactes can be nhitaines durine niece-tdyeing or over=dyeing. In
adgition, fibeme with inherent diffsrences in shrinkage may be blnnoec 1o
Jive increased 1oft nr mocifime fabric surface taxture which are the resuit
of the relasation of finre and yarm incurred during the finishing process,

In sgdition, less expensive fibres cen be substituted sither for sty-
iirg purposss or for the sake of sconomy,

Megarcless of the reason for blencing, it is certain that this prace
Yice no longer conveys the image of a cheaper imitation as was formerly the
ase, ant suitable Llends which imorove end-use properties are firmly estat~
fisheg 1 the woollen industry,

Ser-vage fitrss

Tre: shatre of sen-sade Fibres in the total worla fibre protuction is
reBTly ore third, enc it is incressing repidly, The proouction of syne
thgtic fitres has shown the highest growth rate at 25 per cent compownd
irtarest snnually, The corresponting figure for regenarsted celiulosic
fivres is 5 per cent and for the natural fibres, cotton and wool, the ane
nual growth rets ‘s only ebout ¢ per cent,

It is inevitable thet the world requirement for textils fibres will
continug to rise staseply both because of population growth, ant - sven
mare - beceuss of the rising stenderd of living,




Ahether the growth r‘ates will be maintainec at present levels is a
matter for speculation, but few would have forecast in 1900 that the tex—
tile fibre requirement would rise fourfold by 1U6C due tu a duubling of
the world population and a doubling of the consumption of textiles per
heat in these 60 years, As a further example of the uramatic change in
the usage of tewxtile fibres during this century, one may mention that as
late as 1920, only cotton and wocl were of any importance for appsrel wear;
yet by 1540 the regenerated cellulosics mgualled the wool output, ana by
1364 the synthetic fibres alone hag cauwght up with woo, and had rassed the
130" total worlo output of textile fitraes.

Tiig increased use of man-made fibres hae not been acrigental nor has
it been imoossd upon the consumer colely by skillful aovertising, Mana
mace fibres have been accert=o because of Lheir yengyine value to the cone
sumer., The, offer wearing oerformances which are of ten superior to those
obtained with natural fibres; regu wr gual.t, which, unlire cotton ang
wool, 15 unaffected by climatic cunditions; erd stabili.y im price wnich,
since their introoguction, has had ma stead! ), omclining trent, Waneeaoe
fibres can also "2 produced in countless var iations of genier, lesgth,
shrinkage, stren:th, elongation, colour, end crisg, at preactically mo extre
cost, and are thus much more versatile then naturel fibres, The *ull come
merical explojtation ~f t-is verzatility has oniy recently vegur, Yo far,
fibre procesring mothods “ave remained, in princi in, reiatively uncrangad,
Naturally the operations have been automatmo ang mads more sophicticated,
but such racically new methods ar bulking, *wo conversion, tufting end foam
backing are still relativaly little used, One resson for this may be the
basic conservatism of the numan being: since he has besn sccustomey to fab
rics made of spun yarns for seversal thousang ysars, he continues to demand
the sem» wearing qualities from fadrics meos of man-mate fibres. This leads
to the actually absurd practice of chopping up parslliel fibres into a tang=
isd mass only to - through & laboricus process - maks thew parsllel again in
the form of & spun yarn,

Tre emphasis in man-made fibres production today is, for these reasons,
on staul~ fiores, Two thirds of the synthetic fibres proc.ced are suph ) ied
in staple fibre form and one third as filement yarna, This ratio, howsver,
is gradually chenging and the filement yarn usege will definitely incresse
with the increasing production of tuxtured yerns of variocus types,

Certain important men-made fibres fell into the following growdss

Yan-mgcs fitres
| L
Asgeneratec fitres S0 s fiure

' " L —‘ | 4 1'
Cellulos Protein ‘ Polyw= Folyw 9 y-‘-&
Viscose Fibres Glaas Fuiy— %Eyntn E’GEyﬁ:ry-
rayon :r;vad fiores wethene Polysmice lonjtrile
Polynosic Vetal alypro-

vegetable 104 lene
Armtate and animgl 4
protsins, Polyvinyle
Triacetate ; chlorice
Polyvinyle
sloshe]l
Polyethy-
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The most important groups in the above fibre chart are the regenerated
collulosic fibres, polyamides, polyesters, polyacrylics and, more recently,
polypropylens and pulyurethane fibres. The regenerated cellulosics repre-
cent the biggest single group among the man-made fibres., Among the synethe-
tic fibres, the big three - poly-mides, polyesters and polyacrylics - account
for over 90 per cent of all synthetics,

Hased on present fibre trends and rates of increase in population and
rise in the standaru of living it has been forecast that by the year 2000,
half of all textile fibres will be man-made. The following tabulation com-
pares the situation .n 1000 with the estimated situation in 2000

1905 2000
n fo
Cotton 63 44
Yool 2] €
Hegenarated cellulosics 18 20
Lyathetics 11 30
100 100

Thie frorocast it -ustifible on the grounds that the increasing demand
for textile fitres wil. have to be met largely by man-made fibres because
of the shortage of land suitable for vast incrsases in the production of
cotton end wool. Furtharmors, man-sade products are no longer to be con-
sidered as artificial substitutes for the natural products they replace.
1t is now wicely recognized that & fibre cerivec from a "natural® source,
s plert or an animal, is not for thie reason nmacossarily better, in terms
of testile properties or valus for monmy than one devised by the scientist
to meet particular reauirseesnts,

Ragenerated celivlosic ‘iores

The basic raw material for these fibres is nefural celluloss. i're-
serving the original moleculs chain ar far az poésible the cellulose is dis-
solved mng then ragenerated in a continuout filament form which is subse-
auently cut into procetermined staple langths, The regenerated cellulosic
fibres are renerally characterizec by a h;% moisture absorption which re-
sults in the swelling of the fibres and ¢hus facilitates dyestuff absorp-
tion, but on the other hand it alsc renders them sensitive to tension and
atrasion in the wat ctate anc lemcs to often excessive shrinkage of the
fahyics,

Thare arm four maior types in thig group: regular viscose rayon,
molynosics, acetate fibres ang triacetate fibres.

1. Jiscose rayon anc modif.oc rayons

Jiscose rayon is the olcest commercial man-made fibre, It has been
protuced since the beginning of this century and is the sscond largest
croup of tesxtile raw matarials after cotton. 1t is, like most man-made
tibres, very vertatile and cen bs produced in countless variations to
suit any particular snd use. Being a cellulosic material, many of its pro-
perties are rather similar to those of cotton, Its main weaknesses are
righ water abeor;t.on and rubsocuent swelling which leads to aimensional
imstat:lity of tabrics. These weaknessern can be offsat either by chemical
Lreatments or by mocifying the fibre itself during the manufacturing pro-
cess. 1t is usec mnetly in blends with both natural fibres and synthetics.
Irn blanne with cutton it lents svennese to the yarn becauss of its even
starle length, and in blends with the synthelic fibres it reduces the ten-
dency to static electricity, which is one of the main problems related to
tha uss of synthetic fibres.
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A very popular blend with cotton, widely usedo particularly in the knit-

ting trade, is ome third viscose rayon and two thirds cotton.

This improves

the appearance and the mechanical proparties of the yarn without signifi-

cantly reducing the dimensional stability of the fabric.

1t has also been

shown that the resistance to wear of woven fabrics, such as sheetings, is

improved through the blending of viscose rayon with cotton,

The main weaknessas of the regular viscose rayon fibre, its swelling in
water and subsequent low wet strength and poor dimensional stability, have
led to the development of modified rayon fibres.
two main groups: High Wet Modulus fibres (HWM) which were developed in the
United States by modifying the manufacturing methods of super cord; and the
polynosic fibres, developed by the Japanese during the Second World war. The
following is a short compariscn between these two groups and regular viscose

rayon,

These can be divided intu

(a) The degree of polymerization of the modified fibres, that is, the

number of units in

times higher than that of ordinary viscose rayon.
among othar things, a bearing on the tensile strength of the fib-
res, Tha tensile strength of both HWM and polynosic fibres is

high;

the chain molecules is twice or even three
This has,

(b) The elongation at break of both HWM fibres and polynosics is lo-

wer than that of ordinary viscose rayon.

The load-glongation pro-

perties of thass fibres greatly resamble those of cotton;

(c) There is a correlation between the modulus, that is, the elonga-
tion of a fibre under low stresses, particularly in the wet state,

and the dimensional stability of the fabric.

Both the HWi4 fibres

and the polynosics are superior to regular rayon in this respact.
The polynosics have a higher wat modulus than the HWM fibres;

(d) 1In blends with cotton, resistance to alkaline treatments is impor-
tent., The polynosics are in this respect better than the HWM fab-
rics, A blend of cotton and polynosic fibres can even be merce-
rized, a treatmant which would reduce the strength of HWM fibres
and cause regular rayon to disintegrate.,

It is difficult to predict which rayon type will dominate in tha future.
The bulk production at present is in the regular rayon staple which combines
versatility with low price, but development work continues, eand there is in-
creasing interasst in composition fibraes which would combine hithero incom-
patible properties such as pleasant handle and high tensile strength.

The mein physical properties of regular and modified rayons are:®

Tenacity, gr./den.: dry
Tenacity, gr./den.: wat
Elongation at break : dry
Clongation at break : wet
Moisture regain

Effect of heat

Regular

_rayon_
2.0=2.7
1.,0-1,6

15-23 per cent! 15-17 per cent
20-30 per cent 19-20 per cent

13 per cent
Doss not melf;
weakened at
150°C.; disine-
tegratcg
180-2007C/

*These figures are approximate.
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; HWM

/

’/fibres

4,5-5.0
3,0-3.5

10 per cent

@

Polynoeic
fibreg

3,7-4,2
2.5«2,7

8«10 per cent
6.5«11 per cent
7 per cent
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N Acetate anc Lriacetate

The bacic structure of acctate and triacetate fibres is the cellulose
chain to which acetyl groups have buen added, The fibres contain 4U-0U per
cent natural cellulose anc possese some of the typicnl characteristics of
collulosic fibres, but to a lesser degree. They show o tendoncy to swell
in water, which facilitates the absorption of dyestuffs, but also renders
the fibres semsitive to tension and abrasion in the wet state ang recultc
in dimencional instability of the fabrics., 1n this respect, the acetate
and triacetate fibres may be regarded as semi-cynthetic. Their properties
iie between those of pure regenerated cellulosic fibres and those of true
synthetic fibres, such as polyamides and polyssters,

in apparel wear and home furnishings acetate and triacetate fibres are
used mostly in filament form, Their main industrial application is ciga=-
rette filters.

The acetate fibres are very sensitive to heat.

Some physical properties of acetate and triacetate fibres are:

Acetate Triacetate

Tenacity, gr./den.: dry 1.5=1.8 1,2-1.5
Tenacity, gr./den.: wet O.t=1.1 0.8-1.0
Elongation at break : dry 2i=U4 per cent 22-28 per cent
Elongation at break : wet 30-45 per cent 30-40 per cent
Moisture regain 6-6.5 per cent 3.2=-4.0 per cent
Effact of heat V.eakened at Softans at 23U°C.

100°%C. } softens

at 180°C,

Synthetic fibres

1, I'olyamide

The polyamides are the largest single group (50-60 per cant) among the
synthetic fibres. They were also the first to be manufactured on a large
commercial scale. The outstanding physicel properties of nylon 66 - the
original, and still most widely used type of polyamide - are the high
strength/weight ratio, high breaking elongation, recovery from deformation,
high abrasion resistance and an excellent flex life.

The biggest users of nylon are the tyre cord, carpst and hosiery ine
dustries.

The load/elongation characteristics of nylon staple make it particu-
larly suitable for blending with wool to improve the fabric's resistancs
to wear,

Some physical pronerties of polyamide fibres are:

Tenacity, gr./den.: dry 4,5-6,2

Tenacity, gr./den.: wet 4,0-5.6

Elongation at break : dry 24-40 per cent
Elongation at bresk : wet 26-42 per cent
Moisture regain 3,5-5 per cent o
Effect of heat Softens at 140-225 C.,

depending on the typs.

2, Polyester

The polyecter fibres are characterized by high tensile strength anc
abrasion resistance, excellent appearance retention, sasy-care properties,
good dimensional stability and very good resistance to acids, bome of
the disadvantages of this group are low moisture absorption resulting in
static electricity and a tendency to pilling, that is the formation of
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partorsance charat *erist 1o of Ay, vatural or fan-mane P iDre oroge so o e

aay, This 1: aps0 ret) - A AR YT ST R SR AN R L RN 1 R SN o SERUT & F TP
JU e Poohor thag o the oot oty F LD U gy, MmorternaUe i otubal,
g Largest a0y wosume ot nlyes ter tiang fabwics 18 R i yas ter /

rellulosic blende, The b.enc nroonrtion 10 usualiy B /00 polyester,cel fu-
lesic or 50U/ nolysster/calluleeic,  Thae latter bleno comme Lo heom a big
potentinl in fapricr for sereanent orees garments,

N Dienns vith el the odvesler content 5o o wdlly e o st Lent,
1t smproves the snnesrance of the fabric and itr chape retention ang its
thermo-nlasticity make it nnseible t¢ impart persanent nlests into the
fabric.

in filanent yarn form, the aolyester {ibres are ureg 1n ingustrial oute-
lets such as fihing nets ang, iately, tyrs cord,

Some physical properties of nolyester fibre: are:

Tenacity, gr./cen,: ory a,det F
Tenacity, nr,/cen,: wat 4, =bh, 5
Elongatic» at braak : dry 15%=25 per cent
Flengation at break : wet 1525 ner cent
Effect of heat Coftens at 220°C.

da. Polyagrylic
The acrylic fibres nave a remarkable resi:tance to the deyraging action

of sunlight, making them par:ticularly suitabl: for end uses whare the fabe
rics are exposed to weathering.

In apparel fabrics, acrylic fibres are uted mosily in knitewsar. Thay
have & warm, pleasant handle, good wrinkle recistance and sbility o be
heat zot, The moisture region of the acrylics i higher than that of other
synthatice thus making the handle of acrylic faorice mors plesasant to the
ekin,

Some physical properties of acrylic fibres are:

Tenacity, gr./den,: ory 2.0»3,5

Tenacity, gr./den.: wat 1.6=3.1

Elongation at break : dry Sl par cant
Elongation at bresk : wet 2iwd) per cent
Moisture regain Lol fy s pant
Effect of heat Starks at 2uu=2a07C,

4, Polyurgthane

folyurathane elastomeric fibres are pnc ~F the recent, significent men-
made fitre developments, Their commerciel production started in 1960 e
thay are finding increasing application in woven ang xnitted sppare] textilss
whare stratch properties are recuired,

The inharent properties of polyursthans fibre anrbdls it to be sesily
stretched like rubbsr with an almost 100 per cant recovery. lte other tasx-
tile proparties, such as tensile strength, resistance to light, dyw affi -
nity end initial modulus of alart city are superior to those of natursl
rubber,

toma of tha main physical pro, rtine of tha fibre arvt

Tenacity 0.6-1.0 gr./der,

Elongation at break: 550800 per cent

Zlastic recovary: 9798 par cent recovery when slongatsd
100 per cent

|

I A

R

s

et

——




TIEY IO . et AR

v R

£

e lubones to lierts Folyurethans? may e maute recictant

altrasiclou ray . Dy wring a e, ]
acent during manutar ture
et ttante to heat: tlitine point E T o
bpecifie gravity: 1. (pulyaster l.so and o« iyar oo LLdg
Ly affinity: ood
Hesista 2 to chemicale: Hu s tance to acids, aleal . ss eno otmy

char cale nther than b jor ., ose

The o aun apolicat cons ot Holyurathsne finres ape o founeat onooap ente
rwimsoar, blouwer , slacro, cnere and lingerie, The fibre may be uted oither
in bare form tocethar witn otnar yarne,  or in a corespun form where 1t is
coverad by sta;le fibres, Tha degree of slasticity may be varied during core-
soinnine to sult the sarticular eng—use reguiremants,

The hich price of polyuruthnare fibres hae somawhat f.m, LBC thoir utu but
b rLoacvantane 18 partly of tret by the tact that on mott e 3 a0 lyuro=
thiane fibre content nf only &=10 a0r cont in the fabric 1s =ufficient to give
the Cesired elastic nropartias,

L, folyorooylanas

Thie fibre is used extancively 1n inoustrial application such Az tolter
clotn, faighine nets, jsunary Lags, tye NRLE, cawling thread, corus, ropes anc
wang,  An drooreant  aroa ot devalonmont e jte ute in carpetl in terturss
fiiament form,

Certain physical and chemical properties of polypropylena fibre are:

f3; Lpecitic prav ty: Jts specific gravity of |, makes [ lynropy-
leng the Lientert of all existing fivrac, Thic property naves it
ruitanie tor many textila and incustrial applications cuch et
Loemt garrente, ropes anc floating fish nets;

() Tensile strencth:  tolypropylens is as strong as nylun,
4,5 ar, fuen, enu Opes not lose its strength when wat, This
mahoe the fibre very suitable for many wet incustrial applicas-
. g

{e) toittur regrar: The moisture recain of oolyrropylene ic nil,
poth . a:r and in watar, Thic property gives polypropylena its
Mick=-Orying anc wasn--anc-wgar propertios and its outstanding
uimensional stability, The same property, howevar, results in
poor dysability of the fibrs and mskes pure or high percentage
polypropylene fabrics unsuitable for undergarments, rolypropy-
lane fibre cen be blendac with cotton or viscose rayon Lo ime
prove the strongth and dimencional stability of the fabrac;

(8) Arracion rocictance: The flex sbrasion resistance of polypropy-
lene is as high as that of nylon; when rubbed on a flat plane it
10888 its strangth at heavy loads, but shows almost no change at
low losos, This property maka- polypropylene an ideal material

for cerpets.

(e) Light stability: The recistance of polypropylene to the degrad-
ing sction of ultraviolet rays is not good, but it can be improved
by the uss of special additives duriny the manufacture,

P f f

At a generel rule, man-mace fibres, especially filament yarns, need far
more skilled and careful handling then yarns spun from natural fibres, GBroe
kan filaments, noneuniform stretching, mistakes in mixing different deniers
or twists, and similar mishaps lead to sxpensive waste and loss of capacity
as the faults can be detactoc only after dyeing and finishing.
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Wit ooty ch toioiras gitterent jote vary O e lnur o anct g tar o b ye-

rlut o A iharetore tee mylle makg  mvary etfort to Ulend ther nto Lo
aniform oty pefore use, wAN=-made ! 1bre produrers also mak e uary ottnrt
to cell o unitorm product, but  1r spite of this the problem nas not been

enlved, Liffarerces in ras materials, ang difficuities o tuisy control-

ling orocuction eorctione (eac to o ariation i final fonre Lo rtiee ot
ag the rhnade obtarned during the dvaine pracaec s, ot o theyatoare raoommanted
that a3« rrouuceres cannpt quarantee Ausnoiute uniformity, Citforent ot from
such producers must be grouceused separately, Freguent errorcs Aalsr arise whon
workers opon bales or cases without noticing the procucers ' eorr oowe againet
mixed processing, The purchasing cenartment of o noli chowio coo oder such

factors, not only cheap orices, 1if they want the mgst scopnom.cal Lronution,
Bale: or cases of man-mace fibres shoulc be ctured 1n proper warsboutes, as
far ac poseible to avoid excaess heat anc humisity.  deter Lo s ace Nl walas
houges affects the finioh on the fibra, ano even aftor redrying the rame Jere
formance during processing ca ot ba axpacted. The ohyeical characterictics
of viscose fibres are espaecialiv affectec by high humidity in the procesuing
tgepartment, while synthetic fibres in gry conc.tion are highly chargeu with
static electricity, 1t is therefore recommencen that the man-mage fibres
processing department be properly air-conditionsd to maintain the correct
humidity.

During the simultanecus processing of natural fibres and man-made fibres
in the same mill without blending, precautions have t¢ be taxen to ensure that
there is no mixing of wastes, which are valuable materials. “achinery has
to be well maintained and kept clean, otherwise 1t may stain the filaments;
or changes in the friction between moving parts may .aad to tenr jor diffaren-
ces. Since the molecular consity influences the dye uptake, 4 - tretched sec-
tion will take up less dye. Overstretched filaments will rugain thair original
length after wet processing or heat treatment, resulting in bare or streaks in
the fabric. With proper attention toc these factors, production w..l be more
efficient, with less end-breaks,

Spinning of staple fibres

Most of the man-made staple fibres are spun by the “rctton spinning® eand
“worsted spinning” systems, sometimes sven with wool or jute spinning machi-
nery, 1n worsted spinning, the use of blends of synthetic stapl. fibre (for
example, polyutar) with wool is ccomon, whereas viscose staple or pure syne
thetic staple is processed on the cotton system, Combing of man-mace ! ibres
is required only in special casaes or if blends with dye tops are gifficult to
spin, All machinery built since the Second World v.aer can generally bes usec
for processing man-mads fibres, 1t may be necessary to change the wiring of
cards, cylinders on frames, neecle bars in intersecting end gill boxes, but
the basic machines can be used if they have besr maintsined in guog condition,
Frocassing details are provided by mechinery makers and fibre protucers,

§2; nning by the cotton system

Ae far s possible big fibre lots should be blendsd to avoigd differences
in dysing., Hard beating on openars or cleaners of the Crighton type eshould
be avoided, Simple assemblies with needle conveyors (hopper feeder) and a
beater of the "Kirschner® type are guite sdeguate for opaning and formation of
lape., hatallic or semi-flexible wiring of cards is preferasble, especislly
for processing synthetics, like polysster or polysmide. Licksr-in spesds
should not be too high, and bulk development lesads to the use of higher strand
counts, Modern high-spead cards have been used to process such filuree suc-
cessfully, Two stages on drawframas and one on a high-draft speed frame are
usually sufficient to prepars roving for ringspinning, Roving twist has to
ba much lowsr than with cotton, bescauss the longsr and smoother fibres deve-
lop more adrmsion, This leads sutomatically to higher production on the speed
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frame. Breaks and davelopment of dust are higher with cotton, and for good
grafting tne prassure on the top rollers should not be ton low. Spring-
loaded devices arc to be recommended. The blending of the fabrics can be
accomplished in different ways, one of them being blendina at the arawe
frame. In this case, sach component is prepared in proportion onu a blend,
for emamplae, of U3 per cent rayon and 67 par cent cotton, 1s macue by deli-
vering two strands of rayon staple and four strands of cotton to the mixing
dgrawframa, followed by other drawframes for good fibre distribution. Ware
intimate mixing can be achieveda by simultaneously caroing both componente,
preceded by use of mixing bins, the sandwich method, blender feeding to a
conveyor belt, special mixing machinaer or by combination of different laps
on a second beater unit., 1n all these cases precautions have tu be taken,
such as correct weight proportions and prevention o/ the tendency to demix.
High efficiency can be obtained in ring-spinning with enc-breaks of about
30/1000 spindle hours. The twist has to be low with man-made fibras, about
135 per metre (3.5 turns per inch). High-draft ssstems are useful, but
draft higher then 20 with synthetic staple and 30 with rayon, should not
be used without control on yarn uniformity. A mill interestec in a quality
proguct muet use an electronic yarn svenngss-~taster, which cen reveal much
information at all steps ouring production, Figure 11 shows a schematic
flow diagram of a cotton/rsyon spinning process,
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fro,r o e Lt - sameitie Lo pFutess man=naco Tibres witnoall o ossetang
i il P R totya e e remembar s thot certaln variationt are nee-

¢ B, Toags, Foop wwems i the Nobe]l ocombing mactaneg ngeut - Clitfarent amount

L b et Eg t o wobe i, dlenging oe normelly dnne attur the pregaras-
oo of wmart o ocamiomsrt of o tug,  Fibre omeiar ant stanle lencth of the wool
ANE mAnemac: ! tfe comootwnts shoulo be selected in proser relation te une
anctrgr, . ot = oo fltge distribution in the yarn ant unitore, cary oraf-
tirg ., | man, ety oes ahers C4 /4% polyester/wonl blends are in wica use,
the techn que ~f "conwerters® has beacome crommon in worsted maille, Figure 1]
shows the pr.anoinle «f such @ Omvics,

Fique
Towote -tup convarter (schometic disgrom) v

spreal cutter

e tibre proouser salls crimpes tow,
ang the saching directly tremsfores it into a draftable strand without the

ususl intermsciste step of total disorientation of fibres. A cutting or more

emactly & pressure seperetion gevice of spirel type, forme the Fibres which
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are Ulrestiy oratted 1n an intersecting hesd, The fibres are mage - * 1Tregu-
lar length by » special device ant this leads to easier separation of single
cibres durine drafting later on, (ther system: abtain v gmilar »ffert tiy
over-itrelining 4 continuous catle, The Turbortapler, which has givan cong
resulte with “crylic tows, 15 an example of ruch a mathed (Fxgure ).

Figwe 1V

Turbe-stopler converter (schemetic diagrom) o

infeed ‘ ’
section drow zone g
i
I

|
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The
high capacity of such devices, which can process sbout 50 kg./hour, results
in nigh savings by reducing worstsd roller cards, intersecting and wool-
combing machines. After the intersecting treatment, the strands cen be
mixad with wool tup and procassed as ueual on a set of tin=grafters, There
ars varying opinions about the relative ecdvantages of using an ordinery gill
box and & roving frame in preparastion for ringspinning. Figure V shows tre
flow chart of a modern worsted spinning process for blends, The uze of Byfe
thetic fibres aith higher tension in ringspinning, which mesns higher spindle
spead and higher pruduction, together with the use of rings with a bigger gig-
mater, accomodating larger bobbins, has the affect of saving worw on doffing,
Special bulk offects can be produced, for exempls, by mixing overstretched
strands with heat-relaxed ctrands from a Turbo—-e tapler. In later processing,
the non-relaxed component of the yarn shrirks under the influence of heat,
and the alrasdy relexed fibres sre forced to forw waves, lesding to bulk
yamn., Uevelopment of such inrovations continues, e the latest informetion
can be had only from makers of machinery ang fibrs producers,
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Figwe ¥
Flow of wersted spinning process thet includes tow-te-tep converter *
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Tairtasg ot parn:s

ALL wnge Lt oL oment car tor o el, 1f dailite 1o =ty ters e e ba o e
A Moaubio=twic Uoma poee ™, Aurs s st omaniemmce F Ll Teouirer cenitrog o 14
tent con to crauent noneuniform streton and control of aub fricton ta , revent
melting Sr o, ntie by Fiprer  ane avGaclar o=ttt Prera e, T b nned
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Llawrgng o cnn g e

Cingle  saun vyt have to o te ciasbed liss ocotion e L run Deltar on
the looms. Hayorn sta, be c e freatec in o <imiic way Lo cottun 1n ailr

gr,ang of Srum arying urste,  LInee vl Cose yarn Lo very sans i tive Lo Luenciaon
And L0 swiiien by et ci2e lotions, tension noulo be avoided in the impreg-
nation z0%e ano Jwverotreter . oo ehoulc be aroverted oo the drying 2one. The

£1zing of eynthetic *,ores reouires the use ¢ special recipss, s the usual
sizing acents o noL oadnere Lo puch fibres, Tying cans should have a cover
of 8 netural s+ .ch prevents achesion, suct as Teflone or Hostaflone.

Narping anc wic::.ng gf filsment yarns

Trhe rulss siresdy mantionad are even more Necassary frr filament yarns,
especialiy when they have - [ow twist., Lrocves, -tain, oegposits ot finish
or dust create tansion difterances, cisilacement of filaments into loouc or
filament bromwag®, whirt can cause r o ouring turtbar proecsinc, sobbing
in thae wsarp creal rurt o well a0 us tar Lo the Lhreas guire snt nnaon dew-
vices must be clea. anc o 1torr, The ce ot abpto-alecty o nep delectors is
costly tut ic wery effectius in allowiys a Magher waroin oged and avoids
idle time cue to stoopapges in winding or mnitting, Haw workers who have had
no exparience with fine silkelike filaments nave to be intensively trained
bafore they can worx on quality grotguction, The rules ara the same for wind-
ing of filament yarn,

heaving of man-made fibre yarns

Az diffarant sectors of the textile industry use looms of common design,
cotton-type spun yarns are ususlly processed on high-speed cotton looms,
worstec yarn on broac wool looms anc filament yarn nn cilk looms with all
the nocersary refinemants for fine fabricm. They can all be used for man-made
yarnt ang blandr providec thay ars maintainaec in gooc congition. Hough guides,
routh eyes or reeds, etc,, or any parts coming in contact with the yarn will
causs damage to the dslicate filaments and should therefore be avoided. S5imi-
larly, perforateo tin rolls will cut holes into the fabrics and tension rol-
lers '+ cause varage also. Fabric: made from syntnetic yarne require hent—
satticg ang there it a change 1n width in thie process, The number of ands
ant sicks on the loom has therefore to be chosan correctly for the desired
cloth psnsity and dimensions of the finished products.

Knitting

Man-made fibres dovelop lecc dust than cotinn anc the knitting efficiency
{s invariably high, Since thare are a variety of typee and principles in
knitting (such at saamless hosiary, cotton hosiery, circular knitting, flat
knitting, warp and Raschel knitting) only sslected highlights ars noted in
this paper.

The production of fing filament yarn has led to the introduction of fine
gauge machines which are only abla to work with such yarns; for example,
ladies’ hosiery is produced aimost continuously to a nearly final product,
The same applies to fine-gsuge multi-bar warn knitting machines, In this
case, the tension of the yarn musti be low and must be controllec, about .15
grems per denier. Only a specialist in knitting is able to determine the
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vowme U nature of machinery needed for an expanding industry or fur «unptation
of ar ceitting mill for made fibres. The use of synthetic fibree freauantly
nacassitatas heat-setting, fur which special machinery must be employed,

Wwarp-+ . tted shirts from nylon, ladies' nylon nosiery, texturized nylon
sock&, acrylic knitted wear, texturized polyester, women's outerwcar, anc
artiticial fur are common products of the man-made fibre kni tting inductry.

Texturiz:rg filoment yarne

The desire to impart bulk and elasticity to filament yarns with straight
and parallel capillaries has led to a number of different developments in the
texturizing of filament yarns, Two examples are guotcd below. The modern
"false-twist process"” (see figure VI) devaloped from olc¢ ideas and from the
famous Swiss "Heberiein" patent is briefly dascribed here.

Figuu vi

Texturizing: false twist method (schematic diagram) 2/

cake (elastic yarn}

buiked

s normol
. coke (heot set
yarn)
o
filament

filgment

HME/CNN/ ) B NR/NFIZLY
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When a filamert yarn is twisted up to 3,000 turns per metre, the capil-
laries on thé outside are stretched and lie in spiral form. Aftaer heating
and reversed twisting to "zero twist" the filaments retain their spiral form,
which is the equilibrium state after heat setting, This process may be
undartaken in three "classic" processing steps. The false-twist machine can
perform this procedure continuously on a davice which consistg principally
of an inlet {1), a heater (2), a small rotating epinole (that is, a hollow
tube with a horizontal bar of sapphire) (3), & controlled outlet device (4),
and a winding machine [5). 1In this process the running yarn actually touches
the heater and the t)indle continuously imparts a twist, whila the yarn as
it leaves tne spindle is again untwisted. Although the wound yarn at (5)
does not appsar to have been changed very much, it develops a high crimp of
about 50 per cent when heated or boiled at a later stage. Such yarns have
& very high elasticity and are the sscret of the "one-size-for-all" nylon
sock, If bulk but no elasticity is required, a sacond step is added. Het-
ween stages (4) and (7) the varn touchas a sacond heater (6) which would
normally impart high shrinkage properties, but the vary small difference in
the spceds of (4) and (7) does not permit this. Hence the spiral leads to
@ bulky separation of the capillaries and his is the final stage in inter-
nal balance. This yarn is called "set yarn" and is widely used for ladies’
outerwear such a: sweaters. 1n woven fabrice such yarn gives a superior
feel and better covering gualities.

To obtain high productivity, a spindle spesd of 300,000 r.p.m, hss bean
daveloped by using the drive of a small steel spindle coupled by magnetic
force to larger driving rollers. 1n this way bearing friction is eliminated.
A number of firme are building such machines, althcugh the details differ in
certain aspacts,
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Anothar patented process usas the stuffer box principle (f‘igure \/]I).

™ stulfer tube

fonding rolly

SE ONEY R NRMFIZ LN

In this process the yern is fad continuously by two rollers {1} to a small
heated tube (2) but prevented from leaving the tube by a piston (3). Tnie
lesads to the regular formation of zig-zag folder laysrs, which are set by
heat. The yarn is drawn from the chamber by rollers (dj and wound; later
it develope a crimp like that of medium "set yarn”,

In practice, such yarns are mainly knitted before the crimp ic cevelo-
pad snd it recuires expart knowledge to choose a loose-knitting construc=
tion, which after shrinkage in poiling water or steam develops the requiraed
dimensions,

The temperature of the heaters in all types*of t%ntwiz:lng machines has
to be controlled within a narrow limit of about - 1.5°C to avoid oifferen-
tial dyeing uptake at later stages,
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Uzelnq ang! 1inishing

The difference in the chemical activity, molecular density and struc-
ture of the different types of man=made fibrec has leg to the introdurtion
to new classes of dyestuffs ang auxiliary subctancor,  Furthsrmore new Uy -
ing processes and equipment have had to be cevelopeo.  This whole rpoct ie
rubject te continuing oevelonment ang here remarks are contined only to the
principlec ana machinary requirens for treating man-made fibrac in yarn and
fabric form,

The dyeing of rayon ic similar to that of catton, but the censitivity
of the viscose fibres to alkaliee anu the provler of fibrec rwelling has to
be taken into account.,

The brhaviour of synthatic fibrer varigs with type, The chemical na-
ture of polyamide fibres makes tham easily dyed., Acrylic fibres vary accor-
ging to the copolymer used and require different classes of dyastuffe, Foly-
ester fibres are cenarally tyed with dispersion tyec; to obtain the desired
effect within a reaconable time three different methode are urec: (a) ayaing
undar preceure 1n closec apparatus to obtain vyeinr (smperaturac of abnut
1257C.; (b) adding "carrier® substances to the Cycbath which have a swel-
ling effect or the fibres and aliow the structure to be upeneu for easier
access by the “yaestuff molecules; and (c) the Thermosol process, whareby the
fabric iu imprecnaten with oyettutf ang heatec to high temperatures in a Cry=
ing unit. The cyestuff micrates to the interiur of the filaments within
sgcands., In the dyeing of polyercter tibres, sicnificant differencas arise
from the irregular cemsity ano crysiallinity, Wn..2 certain dycstuffe give
axcellant wash anc light factness, they may also reveal snall uifferances in
the filanent yarn aricing from tention or Lemparature variations., Cther:s of
the rame class orovice rull uniformity throuchcut the fabric, When dyeing
yarn an bobbins attention has tc be paig to the ghrinkage rate of the yarn,
since the liguid flow may be inhibitec if the boubine are wound too hard,
The affinity of polypropylene for the common dyestuffs in a waterbath is
lower than that of other fibres and strenuous efforts are being made to ine
clude compounds which will increase dyeability, essential for apparel end-
use.

The development of H~T (high-temparature) dyeing apparatus from fibre-
stare to fibre-stage is a result of synthetic fibre processing., A further
procees required is "heat-setting", which may be undertaken in differant
states but is used prior to fabric dyeing. Quick heating to near the mel-
ting pcint relaxe: int=zrnal tensione and the febric taknec on - flat, per=-
manent thaun which navertheless incluges the waves formed by croscing or
mesh=forming thraode, in thic way, turing the subsequant dyeing and wash=
ing processes, the fabric remajne £table anc doss not become vrinkled, To
obtain hich quality nroducts, effective heat-setting units are required.
Tenter frame: are commonly used to give an even temperature acrose the fabe
ric and also precise temperature control, but these ars expersive (normal
drying units are constructed to take of f humidity anc cannot be run at such
a hich temperature). Nylon hosiery requiras shaping on electrically heated
forms, The printing of all types of man-made fibre fabrics is possible with
heat-setting anc uyestuff migration. A recent development it the applica-
tion of coleur pectes to faprice which exhibit girect affinity for them.

Finicsninp to obtain creace recictance, softnese, stiffresc or dimen-
sirpal stability renuires to be modified for each type of man-made fibre,
especially viscose ang acetate. 1n the case of polynosic fibres, the fibre
producer has reduce the alkali sansitivity of the cellulose fibre to such
a degree that it can be mercerizec together with cotton to impreve the
appearang:: of the fabric. (ne of the mort widely circuceed new oevelop-
mante in the finiehing of man-mace fibror ic tho “parmanent press" or
"durable press" process far reagy-made garmante, This process stems from
"wash-and-wear" finishing nf cntton with resinc, which at higher concen-
trations lover the tenacity anc abracion-resictance of the fabric. hone
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the less, a 50 per cent blend of polyester tibre is a catisfactory compen-
sation and fabrics can now be prepared with the compound, tailorsd and then
fixed to a permanent shape by pressing at high temperature or at low temprra-
ture followed by oven curing to obtain the cross~lineing effect 1n the cotton

cimultaneous with a heat setting eftect in the polyester component, This ic
clzarly preferable e the procers in which the fabric is heat-set in o flat
stage and then processed to acguire durable non--iron qualities, The first

success with trnusers and shirts wes revolutionary, although there are still
a number of problems to be overcome (for example, colouring, storage and
handling of resin-treated fabric before curing or tumbler-drying :c only
common in the United States)., This development demonstrates the necessity
for very close and local contact between finisher and garment-maker because
long storage and transport is not possible., Another development which is
leading to permanent changes in textiles is the "stretch" concept giving
greater comfort in clothing. This has been furnished in various ways, in-
cluding special finishing of the fabric, the use of textured yarns and also
the use of elastomerics, Each of these is having a major effect on the finie
shing industry.

Special procassaes

1, Non=-wovens
— N

For man-made fibres new processes have besn developed to produce none
woven fabrice. They consist of layers of carding web of conventional or
special web types, which are bonded by various meane. 1n the "nesdle-felt"
process, a long row of hook needles fixed on a moving bar quickly stitches
through a continuous transported fleece, thus "sewing" together the layers
substituting a buncle of fibres for a thrsad.

Another meihoc it to blend fibres with a small guantity of thermo-
elastic fibres which, when melting in the subsequent heating procesc, bind
all tha fibres together, Ilmpregnation with a liquio can also be used; this
flows to the contact points of the fibres and is then hardensd by heating or
chemical reaction. Such fabrice are already being used for interlacing end
a8 a bass for coated fabrics, Further uses are under examination,

There are several common factors involved in these manufacturing sys-
tems: they are economical and require minimum labour input; they do in=
volve a capital investment which, although relatively high, is much lowsr
than that for conventional textile manufacturing methods.,

The future of this young growing industry offers considerable scope,
although the development has bsen much slower than gensrally anticipated,
However, it has its potential and its future depends on the improvement of
existing fabrics and the development of new ones through research. The
biggest advantage to industry is that a variety of products can be manu-
factured very economically.

e, Laminated fabrics

New textile fabrics based on lamination with polyurathane foam are un-
der davelopment, Msethods such as binding by melting or sticking can be used
to manufacture products which provide a light-weight insulating layer (foam)

: with a stabilizing external textile such a8 knitted acrylic jerssy. Air
permeability can be achieved by appropriate methods.

3 Tufti

The increasing use of carpets by low income sarners has lad to rapid
progrese in "tufting”., The technique uses a light basic fabric on which &
long row of needles with a large eye sews parallsl rows of texturized nylon,
acrylic or polypropylene filaments (see figure VIII). Each stitch is held by
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Figwo Vil

Tufting process &/
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a device to form a loop., If these are uncut, the result is a loop pile, but
they can also be cut to provide a cut pile surface, or patterneu by automatic
altsrnation of these two processes. The Productivity of a tufting machine is
much higher than that of s carpet-weaving loom. A rubber foam backing on the
revarse side holds the filaments and at the seme time gives better aghesion
to the floor and a second smooth layer.

S —knitting technpl

In East Germany and Czechoslovakia a new type of fabricemaking machine
has besn developed using a warp system onto which a parallel systam of sbout
20 or more threads is laid crosswise. A row of needles with fine threads
binds the two systems into u stable fabric, The appearance is not yet very
impressive but the production rate is very high and a Unitad States firm has
taken out licences for further davelopment,

S Corgaginnim

Stretch fabrics can be mede by cores; inning, which uses a continuous
elastomeric filement delivered under controlled tension to e normal ring-
animing/ﬁraftinc system, The filament passes only the end rollers and the
spun fibres form a covering layer around the alastomeric core (ses figure IX),
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Figure IX
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: The result ies a yarn with the appearsnce and performance of fibres such as
| polysster/wool but with the elastic performence of en elastomer, Further
development is required on certain aspects such as tension, percentage, dye-
ing, weaving construction and finish conditions in order that the fabric
will seem tensionless in its normel state but become slastic when stretched,
Naturally the garment maker needs to know how to handle such a fabric.

These few examples illustrate that the textile industry is developing
in new directions with thae support of man-madas fibres and that continuous
observation of ths trends is necessary to form a policy,
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Chapter 1v. TEXTILE PROCESSES AND PRODUCTE

Yarn production: Cotton system spinning

Cotton spinning has made remarkable advances since the Sacond Vorld Wwar.
Several steps denote the main staces of progress, starting in the early fif-
ties with the introduction of high-draft, large-packags roving frames, high-
draft large-package high-speed spinning frames, large receptacles, and pneu-
matic suction devices.

The next step was the introduction of higher production cards, hich-cpeac
_drawing frames and more modern combing room equiamant, The spinning room was
squipped with pneumatic cleaning cevices and the larger packages procuced made
material handling easier and presented economies in the subssguenl prucesses,
These davelopmsnts were followed by super-draft spinning frames, first con-
structed in Japan, which promoted the spinning of drawframes slivers directly
on spinning frames, This system was introduced in several mills especially for
finer yarn counts.

Finally, a further step was the partial and progrescive automation of
the spinning. Practically all menufacturers have developed some methods which
reduce material handling. Some of the machine builders have introducec a spine
ning system which feeds the cards automatically and the carded £livere are
manually transported to the crawing room.

Ohher manufacturers continue with the automatic proces:zes to the first
or second drawing step from where the sliver is transported either to the
roving frame or directly to a super-draft spinning frame. Some firms have
extended this operation to doffing the bobbins automatically and pceitioning
them directly on the automatic winoers. There they arc autumatically wound
and only the finished packages have to bs transported manually.

All these developments represent enormous steps forward. Progress mace
in the past fifteen yearc in cotton spinning and allied procesces is acceptiod
as being greater than that of the previous fifty years.

The question ic now how best to apply the most mooern technologios to
the needs of the developing countries. It will be important to decide what
influsnce they have on capital investment; on versatility of procuction; and
on labour employad. Unquestionably, the automatic system is very expansiva,
requiring careful maintenance and highly skilled operators. Its versatility
is limited in a certain respect, as it vould not produce economically the
smaller lote often needed in developing countries for certain types of fab-
rics, Also the labour employed drops to a minimum, Tha old technique neeced
a comparatively high amount of labour, which varied in Latin Americen count-
ries from four to eleven persons psr thousand spincles. But some European
mille now employ fewer than 1 1/2 operators per thoutand spindles.

The new automated mill will require between 1/2 and 1 person per thou-
sand spindles, and what was said in other chapters must be repeated: great
consideration should be given to abundant factors ageinst scarce factors in
esach ccuntry. This does not mean, naturally, that in establishing new plents
modern technigues should not be considered, especially whan they result in
the menufacture of better quality, more uniform goooc at cheeper prices that
will benefit large segments of the consumer public.
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New trends

There is, howaver, a new trend discernible in cotton spinning caused
by the advent of automation in spinning, automatic doffing and automatic
winding, which is a slight reversal from previous developments: smaller
gauge frames are being built, spinning bobbins produced are slightly smal-
ler and spindle spuveds are increasing.

Proper gperating conditions

An important point is the proper housing for spinning mills, 1t is
imperative to have adequate bL ldings, a functicnal layout and proper tem-
paraturas and humidities in the spimning rooms., Without thesa, no spinning
mill can nperate efficiently,

Cleening oparatione, suction cleaning for ends down, overhead cleaniing,
travelling cleaners and all types of cleaning are of great importance and
contribute to the efficient opsration of a spinning mill,

Prograss of cotton spinning technology

Table 3 shows the progress of cotton spinning technology in the decades
following the Second World War, progressive improvements that: took place in
1950, 1960, 1963 and some of the partially automated spinning systems.
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The main short automatean fpinning processes#

'ractically all the larcer cotton epinning aauipment builders have de-
veloped or arn develoning come wing of automateo or part ally sutomates cote
ton cpinning syetem, In the mic cixticc, the procoscos beinc veed by the
various textilo firm: were, 1n brief outline:

]ngolstadt system: The opening and mixing are still conventional, up to
and including the npener range. There is ng tcutcher; inftmadg, the
flock is fed girectly from high-perfarmance cargs through fiilling trunks
and a nneumatic-mechanical circular duct. Thare js A parallel arrange-
ment of fow high=performance card with o channcl r11ver tusdez, ind
slivere feo into an avtolevellar, The slivere aro coile into cane

32 inches in diameter, and they are transported manually to a high-
parfnrmance drawframe, The secont passage has automatic lnading of
transport trucke which transport them to the tlubber, after which they
are transported manuaily to the ringepinning machine which is equipped
with an autodoffer,

Higter gystem: In the carousel] Opener, six bales are broken down to
flock by means of rotating plucking elements. Two to four of these
openers sork in conjunction with a drawbox, one per opener, and these
are situsted over a collecting conveyor belt. This conveys the ctock
to a sfingie cylinder cleaner, and further tn an automatic mixing unit,
Then follows again 2 cincle cylinder cleaner, and with less clean cot-
ton, a horizontal openar with a hnpper-feerger, The connacting flock-
feever with pneumatic conduit andg reserve chutes (that ic, the Aerg-
feed syctem) leade to the high-performance carcs, There follows auto-
matic conveyance ot the card eliver: (without nﬁnb} tn the sprvo-
control drawframe, ecuipped with an automatic tan-changing arrangement.
Next, the drawn esliver is transporteg to the roving frames and manually
transported to the ringspinning machines and the Cors are manually
doffed,

Caco=Lowell cvetem: -ach bale-plucker works from tive balas with four
bale-piuckers feeding a comman hopper-feader., A circular pngumatic
duct ccnveys the tlocke te filling trunke, carving trous of ejght
taros arranced narallel, {ard ribbone ar. SURErimooset to form a sange
wich, drafted in a hich-speed drawframe ang cocied into cans, 24 jine
thes anc 40 inches in diameter, Full cunt are changed automatically,
Manual Lranspert follow:s ta the Jersam- .o auteclevellier, then to the
Roveratic slupber, anc ty the Spinunatic ringepinner, The cops  are
vaffod by an autodcffer, &after whichn th2y 2r: transportec by conveyor
baelte te a circular acazine vhern they are automatically tieo on ang
wound inle LhEeas ) without manus] intervention,

iatt system; Slx Lo eight bales are fed to auLomatlcally-operatec
nlucking machinae, ceveral of which may be workeu parallel, Flocks
Are.paseeo into an air current and lec to an airflow cleaner. Further
cleaning machinec may follow if needed, A hopper-feeger supplies &
circular duct, from which filling trunks, with a shaker device, serve
the caraes, The slivers fror four high-narformance carge are led gver
a sliver table to the high-performance drawframe with one celivery ang
an automatic can chanon, The bulk of the slivere je monitored before
it ic for into the drawframe and variations are corrected by an appro-
oriate aciustment of the ctard speed, 1f a sliver jir miteing, tho drave
from: dratt i thangerd, The cane are tranciortet nanually to the ¢ lub~
ter, whers two clivere are foo to each <pinning unit, Positively guided
rellore control the sliver infeag, There io no second orawframe passage,
Large <lubbar pack:agos are taken manuclly Lo the ringsginner, which
oceratos with an autnaoeffer,

* This chapter is based on "Spinning, Prominent Shortsned and Automated

Spinning Processes”, Ingrmgiogl Taxtile gulletin, April 1564,
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stam: In the Flocomat cycllical plencoer, twenty to thirty vales
aree vt v tloces over two, four, c=ix or eight plucking machines,.
4 mneunatlc onnvey Tne sy tom takes the opern flocks, clasned by herizon-
tal beaters, to mixing hooper-fordere with wolghing arrangements, one
for cach clucsine unit, coupleog with a high-nerformance card. Manual
tran nort follrws in cans 200 inche: in diameter for coiled :liver: to

two high=performance drawframe patcagec; then to a rincepinper with
rianu- ] anfting.,
Marzoli - ystong [ner oening and blengine methnoc are @ till convene

tional up to anc including the opener range, but without a lapping
machine. There ic a pneumatic transfer duct tc the starting machine,
The cistribution lap i: fed by wuction: high-performance carce, up
to ten in number, wnrking parallel, can be supclied by a card feeder.
The excers stonk it returned pericdically enc  automatically into
the distribution cuct, wtopping the blowrcem machinery ot thoe come
time, Tho lap weight it cutomatically regulotae ot the carc infeeu,
The maximun cutput of o Trincautomat installatinrn, with a blowroom
range, and teanty carce of tynn [ arranged cide by £ide in Lwo crnups
of ten unite mach, amnunte to 450 kilograms oper hour.

Whitin cvotems  The bslor ore openec on multi-bale-pluckzre of which
cnvoral Gan be wori:G parallel. They are cleanco in maxi~Flo and in
further openers, if need be. The raw material is then led into =a
circular duct with filling trunks for each card. Up to twelve cards
can be formed into a group. Work is in progress to develop an auto-
matic can-changer for the card. The cans are transported manually to
the drawtrames, foo a2t the seconc pasrace and tranzportec to the club-
ner where they ~ro dotfed still manually., [The packager are deposited
in raction creele for teading in bulk tn the ring-eninner on  the
Apdnmas Fvetem by which cop-doffine, tube-creeling and soace-cleaning
are united in on2 automatic process. The Audomac systen also takes
cops te the winging machinee ano Lrings back empty tubec. The full
cones are taken manually from the winders,

Toyoda system: The methods ot opening and mixing are conventional, up
to and including the opener range. There are nb scutchers; instead
the flock is fed directly to a coupled group of three high-oerformance
cards. Three card webs are combined into wide slivers and passed to
the first auto-crawframe which is equippecd with an automatic can-
chancer. Then eighi eliver ctrande are deliveraed together to the
recond auto-drawframe, eauinned with an autoleveller. The full cans
are loaded automatically on a can-carrier; they are then manually
transported to a high-performance slubber with comj-automatic doffing,
and thence to the rinccpinner which onerater with an autudoffaer, cops
are coffro automatically in the circular magazine of 3 winder ano tied
on automatically, and cheeses are produced without manual intoervention,

Cas systom: The opening and mixing are conventional up lo anc inclut-
ing the openur. Thare is no lappira=machineg; incleas, Lhz carut  are
fed by mzane of @ circular pneumat.. duct and {illing~-trunks directly
above the multi-carde, with cix to oight cards forwing one grouo. The
card clivery are passad from the sliver-conveyor through the sliver-
reversing crawframe with an sutomatic can-changer, thurcby reversing
the direction of cliver travel. Then ten rliver strande together are
delivered continuouslv to the super-auto-cdrawframe (with an autolevel-
ler). This drawframe is also equipped with an automatic can~changer,
The cans are carried manually to a sliver-to-yarn ringspinning frame,
operating with an automatic doffer. Tha doffed cops are fed automsti-
cally and continuously by an autoc-cop-feedar for rewinding.
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Uag_system:  The cotton, which in opened and cleonco tharouen o Moo b

bale-plucker, a Model ) vlendeor, a sugerior clesnor, N L upenoy
and an injection teeder, is fuc through the onoucet o teoy 1t
into a Mocel U cara=tecder, ang thon conveyet ini Cot e W=t re
on rach carc., ¢ 1oht cards are arrang=sc gcaraliol o tore 0 oo,
through a branch duct. Webs are conbineg Sneo w0 Twers, oL ottt
in sangwich torm o0 @ sliver ohann ] ta uhe drowtr e (aquipped with
an autolﬂvcllur) angd alaros oot v wath o gn=chaneer, Then Lhe
cany are reroved by hand to the roving froess, v o autodoffer,
Thic frame is the hicheconeg Morel (12001 od to,on ) woth on
packages (20 inchec by & 1/7 to O /0 Snchend, T oo, o

are autnmatically trancforese ot rangepinnion troe o g
oparate with an autodoffor, Thon the oo ar: aut « ¢ 01, trane=

ferred to automatic winder<, where the chepuies 1 oronued wthout
manual operation.

Nas system: The balec are opened un Hluckert, cogoweron o
hoppar-farder, an .nclinee cleaner, anc - 2coan o cr=Foaner g
onencr,  Tro raw material de cellecico Gy meuy o F Ltrurme o onn t ou-
er unite an furtnor celiverao through oneumat.: duc v dleading nuo
branches wiih trunke for each carc; c<ix o oent Coroe foprn one
croun, Aand thay have a pnrumatic warteo=colicctine dovioo, Ther o
slivere are delivered over the cliver table t -r ut Olevaller,
Unifnrm feegine e ofro-tad by meany of a4 card 15 or Lowrral ctor o
Each coro,

Triere 0 2n cutomatic ooan cnoere on o whe firs s v ooy v, with
cons tet in oy rov, il Fonc coane e gutomaticolly ot oo i U
sacent paseage with ureumatic starting of new =liver: ang return of
the empty canc to the first peesane, The cans are tnen sutomatically
aiectar from the secong pascagn Mto A can bDin, o0 ot Lo und.es
of the rinciramcr are broucht oo by the Augom: orans s tam, Ar
Audomac cloc perforas auiomat.c cotting, creeling of tutus ang trans-
port of doffec cope for rewincing, The cops are transported to the
bobbin loading station and fed automatically to the winders by a
conveyor cystam,

A capital-intensive inoustry

The textile industry ic graduslly changing from a labour—intensive to
a capital-intensive industry. United Gtates experts have calculated that in
the year 1900 a textile plant hac to makn an investment of about £1,300 -per
waorking post, Nowadays for ultra-nodern automated mills, the expenditure
may be as much as $30,000 to <40, W] per working post.

1n the special study publiched by the (rganization for -conomic Co-
operation and Uevelopment (CTCL) uncer the title, iodern Cotton Incustry}
A Capital-intensive industry, a cost comparison is made between a new mill
as recommended in the year 1963/64 and e mill built and inctalleo in 1945,
The figures prowe that the rnttnn incustry hee develoned into a capitale
intensive inductry requiring in 1962/04 an investment in machinery, suxi-
liary equipment and buildings of %16,000 psr working post. Details of the
plant, ths number of machines, the investment, the operating costs, the pay-
back psriod and a number of other items of intsrast were tabulatad and thay
are reproduced in table 4,
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Table 4

Comparicon between a modarn mill (1963-1964)
and a m.1] built and installed in 1945%

(Plant to produce 1,2bU, Xl kg. per year of 34's Nm yarn)

A, Production

Modern mill 1945 minng/
Shifte operate / 3 1l
Hours per wesk= 112.5 hre, 42,5 hrs
Production per hour 222 kg, 6G1lE kg.
Procuction per wesk 26,122 vy, 26,122 ky.
Ares 3,250 sg.m, 7,500 sq.m,

H, humbers and types of machinery reguired

Nocern mill 1945 mill
Blowroom {scutchers) 2 6
Cards 16 112
Orawframes (deliveries 8 240
Speed frames (spindles 384 2,520
Aing frames {spindles) 9,504 '\ 36,000
c, 1n,,namv°—/
Modern mill : 1945 mill
Machinery $§ 756,000 - 5%
Ancillary equipment $ 266,000 - 20%
Building ¢ 294,000 - 2
Total $ 1,316,000 =100%
Investment per spindle £ 138,5
Investment per employee 4 18,300
D, Labour
Mogern mill mil
Total employees o/ 72 176
Total production workers= &4 166
Hl(jIK' 9.2 27.4
Uirect workers per 1,000 spindles 4
par ehift 1.72 3.4
Labour cost per weaek )
(excluding administration) s 2,400 v 5,540
Labour cogt per 100 kg. 3 9.19 ] 2l.21




Table 4 (continued)

E., Annual operating costs

Modern mill 1945 mill
Labour costsg/
Direct labour $ 90,70
"
Supervision and ancillary $ 27,800 $ 271,600
Administration $ 33,600 § 33,600
£/ $ 152,100 - 37% $ 305,200 - 78%

Power costs—/ $ 56,000 - 14f $ 44,800 - 11,.5%
Other itemsfl 530,000 - &) I 42,00 - 10.5%

Totai operatinc coste 3 241,703 & 082,10

Thuc the annual saving for tha

mocern mill is: 3 150,000
be;)reciatiunn/
Machinery (10%) § 75,600
Ancillary eguipment (1(%) ¥ 26,600
3uilding (5%) 314,70
$ 116,900 - 2
Interast on capital (5“1/ & 47,600 - 12

Annual totals ¥ 4duu,200 -103% $ 592,000 - 100%

F, Pay~bachk pariod

Modern mill 1945 m

Annual saving for modern mill

(see section E) $ 150,300
Gimple pay-back period 8.8 years
ray-back period after interest

and taxation 9.1 years
Cost of 1964 mill (machinery

only) $ 756,000
Simple pay-back periocd 5 years
fay-back period after interest

and taxation 5.8 years

5/ The 1945 mill is assumec tc have been equipped with new machinery of the
latest design availabla in 1945,

9/ It is acsumed that tha 1945 mill will ba run on e single-shift basis of
42.5 hours per week., Ths operation of such a mill on m two or three-shift
basic without the installation of new machinery and re-deployment of
lasbour would be uneconomic owing to the wage bonus which musi be paid
for chift working. The modern mill is shown operating on @& threg-shift
basic (i.e., 3 x 37.5 = 11,5 hours).

5/ The figurs shown for machinery is based on present~day CIF prices and
includes srection. No account has been teken of import dutiss or local
taxes., Ancillary eguipmant covers air conditioning, slectrical squipment
and auxiliary services,
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Table 4 (continued)

9/ The figures for production workers for the 194% rmill are vacec on "Man-
power Consumption in fome Lancashire GCotton Spinmning Mills 1vde to 195"
published by the British Cotton lndustry Research Association in June
1958 and show the level for the best 25 per cent of Lancashire mille at
the time of the survey. The lesvel shown 1t therefore prooobly better
than the average of the furopear industry ac a whole .n 1245,

The H.0.k. figures shown for the mogern plant have been comslleo by the
Technical Fconomy Uepartment nf ThM (Hessaarch) Limiteo, batec on actual
work studies. 1t is possible that unoer the most favourable concitiono
the labour loads stown for the mogern rill coule be exceeceq, but  the
figures may be taken to represent gooc modsrn practice,

<! wage levels for both ordinary one=-shift ana thrae-shift operations aro
representative of present=day practice in the United Kingoom.

-f/ fower costs are based on the following:
Modern mill 145 mi1ll
kW/hours 703 925
Hours per year 5,512.5 2,082.5
Cost per unit 1.25 pence 2.0 pence

E/ "Other items" include consumable mill stores, insurance, legal fees,
trade subscriptions, rates, stationery, telephone, transport, etc.
Both mille are assumed to be members of s larger groun in which cer-
tain services (1ncluding sales, research, etc.) woulc be centrally
administersd, The cost of these central services is not shown,

-~/ Machimery and ancillary equipment have been amortized over ten years
on a "straight line” basis: buildings have been amortizec ovar
twenty years.,

~

The figure chown (3 47,60C) represents the averace annual sum payable
assuming that the tntal invastment (% 1,315,00;)) ie repain over ten
years (in the case of machinery and ancillary squipment) and over
twenty years (in the care of buildings) and calculating thc interest
at & par cent on the declining balance.

'Tos

Spinning with conventional ecuipment

It is possible to achiove hiph efficiency with convaentional spinning
aquipment: this has been proved by the outstanding performances of many
mills in Europe, and especially in the United States where productivity it
the highest in the world. Thirs is achi: ved by functional layout of plant
and machinery, carsful eelection of raw materimls, proper mill controle,
ant. by processing a single product in large guantities.

Althuugh American procduction figures woulc be difficult to achieve,
some Curopsan mills have made great advances in productivity, ang it might
be of interest to analyse srme technical details, presaented in table 5, of
one such enterprisae, the Leuffermushle Soinning Mill in Tiengen, Germany
which ha: a labour complemsnt of unliy 1.4° operators per 107 spinoles and
producee an average of 7.45 kjlocrans per man hour based on their average
yarn cuunt of 30's, or 13.10 Wdlogrems per man hour based on a yarn count
of 20's of cotton yarn of the best guality. 1t is thus among the top mills
in efficiency, based on a survey of some 500 cotton spinning plantc in coun-
triee of the Curopsan Fconomic Community.
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The Lauffenmuahle Spinning wily

A, irincipal specifications

Number of zpindlee 33,400
Average yarn crunt 30s
humber nf worker:c ano omployeae
Par =hift E5=-58
Per 1000 spindlaer 1-48
Total 325
Supsrintendent 1
(ivarseer, openino-caraing . 1
Oversesr, combing, drawing, roving 1
Overseer, spinning (for 3 shifts) 2
Lroduction
Far tour, total J)'s yarn, averasue kp, 480
Per nour, 3's ¢r./enindln hour 12.6
Par hour, 2C's ¢r,/epingle hour 26,2 -
Fer worker k¢, ner man-hour J's 7.45
Per worker kg, oer man-nour Z0's 13,10
Actual afficiency 1 year 9. 2%
Power consumption .
Whole mill, kw, 1,880
For light, «w, 100
For air conaitioning, kw, 235
ter kg, of 30's yarn, ki, 3.24 ;
Bhift times are € a.m, to 2 p.m,, 2 p.m. to 11 n.m. and 11 p.m, to %

6 a.m.,, with a "sormal® (day) shift from 7 a.m. to 11 a.m. and

lpm, toS p.m, The first three hancle production; the "normal"
shift takes care of such jobs as opsning bales, baling wasta, grine
ding top rolls, lubricating, cleaning, and maintenance Jjobs of all

kinds,
B. Draft grganization

Carded yarns

Picker lap wt., oz./yd, 1 13 -
Card cliver, grgin 6Y 69 -
Drawing slivargl grain % 79 -
Drawing =liver*| grain 95 a5 -
RAoving, hank Na 0.9 1.2 -
Yarn, count Ne 12-30 20-40 -

Picker lap wt., oz./yd. -
Card sliver, grain - 56 56
Sliver lap, grain -
Ribborm lap, grain -
Combor zlivor

v 9T
Orawing slivcenrvE s grain

|
M Lombeo yarns
\

ain ~ &

6

- 69 56

Drawing sliver—-', grain - 69 56
Roving, hank Ne - 2 1.8
and o
1.8 2.3
Yarn, count Ne - 20=50 4075
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Table &, |[rontinuecd)

: Go Tquinment
Dpnm_r_}ﬂ:

Two aprnine and pickina linec;

Firct line: Whitin Axi-Flo cleaner, zig=-zagy opencr, orcuping

nosner, S-woy olotributor, O oicker:
Jeeond linnr Moncecylincer cleanor, 21¢C=20 Ooner, porcugine
upener, d-voy it trivutor, 2 pickers,
uardnngz

1l cards, with <ingle coiler:s for 2" x 42" gcans.,

Combina:

2 sliver lap machines, 2 riobon lap machines,and 12 combers with
cuction waste removal.

Drawing:

2 high-speed frames with 4 deliveries sach, fnr combed yarns;
.f!l standard trames with 4 deliverier each, for carded yarns
Lithe standard frames coulc tocay be replecec with 2-dnlivery
hmh cpred framee),

Hovlng:

16 roving framee with 76 spindles each: total, 1216 spindles,

in carded-yarn tection, 7 cards per line, with 2 drawing framas
and 1 roving frame., Thase units are balanced at a production
of ebout U nouncc per hour,

SEinning:

There are Yo Hieter Model G-4 frames, each with 400 spindlesi
total, 36,40 spindles, The frames are 3" gauage, 9.5" lift,
with 1 ./4" ang 1 7/6" rings,

-

a/ Up to 1 1/16" <tople,oM. g/ Sresker.

8/ Up to 1 1/u” staple,CM, g/ Finicher.
g/ 1 7/1° " karnak,

; 4
Yarn proguction: Weol process;es—/

Scouri ng

In 1963, at the Textile Exhibition in Hennver, some interesting ue-
valopmants in wool-tcouring machinery wers displayec which, whila they
have not as yet had major acceptance in ceouring plants, have pointau Lo
new trend:, Cne of Lhe machinec senc: an qusous vetargent liguic maving
through the wool rather than mmoving the wool through the liquid, as is
the rule. This wac not entirely an innovation as the CSIRO in Austrialia
built the first successful machine on the solvent jet scour principle some
time ago. A Hritish svstem also recommends aqueous detergent liquid ine
stead of a solvent,

The French Charpentior =ystem i= basically a jet scour system where
two endless balts of woven nylon carry the greasy wool between them and
transport it through the detergent liguid,

9-; Victor Saxl, "Report on visit to the Textile Exhibition in Hanover,
Germany, 1963"
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it Fogera! fuoublie of Lermany a naw wool trancport system s be-
Jneuesd that s an b fltteo to exietine bowle o renlace the rake motion.
‘n pach howl thers are tive perforatet drume mounteo off centre; each drum
g¢inc alternately into th~ linuir. ~no then rices above the surface, Luring
tho orar coavement, 1igquint flow: through tho perforations to the hollow in-
terior, oarrying the weol nantn the drum surface and holding it there as the
drum rotatec, thereby transporting the wonl in the bowl.

Combinc
———

In the field of combine, nrocress has been made, but Mo bLacic changes
hayr OCCUrPet in Lhe 33t ten yasrc ., GOreted carde are beinc bullt wicer,
vith ‘oprovnc typae of care clothing, better vurr removal and hicrer dof-
fer comb epean, in fact 1t is reoorted that some of these cards operate
at epeare nf arpound eichty metres per mirute, High-speed intersectors,
some with auto-levellers, are being userd inctead of the slow intersecting
gil? boxes, HRectilinear comb: are wider and faster and produce uo to twenty
kilevrans of tois por neur, deosncine upen the tipenass anc guality of the
woole Ttoa~nntions on hitgh sooen ¢ ille Aano combe are ctandard anuipnent,

The Fremoh or rectilinear comb has castured a substantial nart of the
marnat previously fdnminatec by the circular nr tenle comb,  Thir comb pro-
dures nil-combed top from longer typec of we sl o vll ¢ monhoar, clpaca,
carel hzir Aanc coarse +“-ir, (nz of the impore nt reasnne e that the
gracforc system wac renlacea to a larce cecrre - especially in the United
States - by the American Worsted Spinning System, which uses dry-combed
tops from rectilinear combs,

With the introduction of high-speecd gills and autolevellers a bettar
and more even type of top is being produced, which in turn makes it pos-
sible to produce cood wor:sted yarn with 4 rocduced numbar of cdrawing opera-
tions,

Woreted spinning cysteme

In pre-war rays there noxicsted two different worsted spinning systems,
One was the Rrarford syctem, used to advantare for longer types of wools
and for long, coarse and snecial fibres, among them mohair, ygoat hair,
and alpaca. It uses voul conhao on ciicular comb-, e:rpecially on the
Noble comb with o grez » content of more than - por cant,

The <econd cystum was the French cystem suitable for shorter types of
woocls and wool tops of lecs recular staple, combec on rectilinear combs
and with an o3l cnntent nf arnund 1 per cent,

Later, thece systems were jointec by the tnecallnd American system,
whicn in fact ic a mooitier cotton ryetom using a roving frame, nroducing
roving with a liaoht twict ae the lact nooeration pefore sninning,

The Bradforo cystem

Many yaar:s ago, the Hrardforo system was the most inportant spinning
system in the world, Criginally suitable only for long wools, it was
aradually perfectsc anc now can be usad also for medium long woole ano
shorter wools,

The fibrasc are centrallac by twitt. Tha pre-sar cyctem ronsisted of
five to nine oopration dopancing unon the stock ouality and tha yarn count
to bm tpun,

Hany changes ocourret in the 13w 'c a@ccialiy w.aih the introcuction of
high upead gills, such as pin-drafter:z, gill-rocucars anc cupar-=i1ntarcectore.
. 4 1 : :
Thete marhings hava vary bigh wpeeds (up to lod metlrss per mnute) anc cdeliver
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ther cl.vers Into 3 can, The introcuction ot whs seer swboroeun i lar may-en
noimportant o bep forwarc, D o w0 Lwe T meaburen ¢l ver LRLcknes s
ang gutermatically anc continually varies the cratt of the Claer o 2orrect
variastions in cliver thicknare, in orager ta redguce or aliminate lonc-tern

variatione., Uther autclevelline oevices owperate elecironicaliy.

New roving frames have been introcuced with ~ubrtantially higher
drafts,

The yarn produced on the Hradforc cysterm 1o smocther, lec: narry o
tuzzy than varn nroduces on the French or the American cyctems ang it can
be worked under le<s ricic operating conditions,

A new type of Jradtero cy-tom has bean govnlopeuy by oo gritich tirm
of Prince=Smith & Stells : the Haper comtinental system, it con: iste of
thrae drawino operations: one hacn <pera il with the hepar sutolevellar,
an wtelewellor grawbox, 3 tinichar f.:rrw/;ng n"ar'.:) with ambler surarcratt
which can be arjurtac cucceerful.y  for cra*te up to more than loo.  Tonc
with an nil centent from 0,5 per cent tn fE oaer oent (:r:ﬁ,:a ancinge on
whother they are cry-comnpet!t anc qil-(.:ﬂmt'}c::‘: Lo b owoed, anc unitorm ctanlo
is racommendad to enture the procwction of even yarns, Twssted rovinne,
4ng recontly untwic ted nnes, can ba u<ed,

It rhnuld be mantinnno that tne superdraft system enablec the «pinner
to nrocuce a larce variety of varn counte from ona or we rovine weighte,

The new sractoro ssannming system consicts of the following stept:

/ / Arbler cystem
High=sprad gillg i oeedagilléi

(A} High-cpest 1113

(h} High=srmao gill Hichesnped oill Nrewbox with auto-
leveller

() Hirh=spued pill Hoving framo Finieher vith
Ambler daraft

gdg Hoving frame - Ringopinning

\e Hingen‘nnine Ringspinning with Ambler supar-
draft.

a/

One or more pilling procasses can be ecuipped with autolevellers,

Tha French systam

The French system uses opan roving, without twicst, for all drawing opera-
tions.

Before the war ths French system was known ac the porcuping <pinning Syse
tem, because six to eight drawinge were mada on co-calleu porcupine gpinning
frames, which permitted drafts only up to 4.5, Thus a slow reductien of the
sliver could be obtained,

1n the early 1950's, this system was improved by the introduction of
high speed pills and so called "open gill boxes® (gills with one fielc of
fnllers), and the drawing steps were reduced to five or six. OUespite these
improvements, the French spinning system could not hold its own especially
in the United States, where it was completely replaced by the American Syl=
tem, Since then the Frengh spinning equipment manufacturers have fought
back and have introduced a high-speed finisher, permitting substantislly
higher drafts and high speeds in order to compete against the other systems
in the number of drawing steps and in production rate, The modern French
apinning syctem consists of four steps:
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a) High-gnoer gilline vith autolaveller;
) Migh-snone gilling;

(c} High=epnad c3i11in0G (u'hiz ctep is sometimer eliminated especinlly

for {cw'qr count yarn, - ynthrtico or cymthetic blends or very ragular
Loos s

(c] Highetrart finicner;
L "’) Hinpepinroine,
The Francn @ oinndng syotor ye vicely used in Europe, Latin America anc

in other partc of the world where it procduces lofty and fine yarm of short
anc eften weak wncle., It ic iess smployec for spirning blends or synthetic
yarns,when a roving frame that imparts twist ie used instead of the high-
speed finisher,

The American system

The American syster uses tops of low oil content. The tops are dry-
combed and contain 1-1.5 per cent of nil, Twist 1= inserted in the rovinmg
frame, but it is softer than that used omn the Bradford system.

The Amarican cyrtoem, originally a modified cotton cystam, hac bean vastly
improved for longer staple length, which can process fibres from two inches
to about six or sevan inchas,

Thz rodern Avericen woretad spinning ryster consiste of the following

stej e

ga\ Pin-crafter cr gill-reoucer ucually with autolavelling cevice;

\bé Pin-draftar or gill-reducer;

(c) Pinedrafter or gill-reducer (this step can be sliminatec for SyNe
thetics, some nlends and very even top);

ug foving frame;

e) Hingepinnina.

The Amarican system is being used to yreat advantape for wools which are
not very lono and have a reguler staple diagram, for blends of wools with man-
made fibrec and for man-made fibres alone. The Americsn system has become the
moet widely used worstec fpinning system in the United State: because of lower
progduction crsts especially for medium counts, as well as low maintenance
costs,

bpinning of high bulk yarns

High-bulk yarne fin¢ =n imoortant niche in mndarn worsted cystems, These
yarns are generally cpun on the American or the Bradford system and only rare-
ly an the French systam,

The yarns have found wide acceptance because of their lofty appearance,
agraasble hand, warmth, and easy washability. They are used chiefly in
knitted outerwear,

Yarns of special qualities can be produced by blending man-macde fibres
with hich and low shrinkage compoments in the same yarn. When the naterial
made from these yarns is treatec with cteam or boiling water, the high-
shrinrage tibras shrink and the diameter of the yarn increases and gives the
varn its lofty and bulky appeapance.

Hlande of synthetic fibres with wool can alsn be processed on the Turbo-
stapler. The clivers produced usually have a fibre langth of & to 9 inchee,

Tier: arg the usual steps for proceseing high=bulk yarn; -
(@ } Turbo-:tapler;
b% Turbo-fibre-cettar; 4
c! Bresker;
d) Thras pin-drafter operations or one high-speed gill with auto=- -
leveller, followed by a high-speed gill or reducerj
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e Roving frame;
f)] Ringspinning.,
The production of the Turbo-stapler, whicti ttrettfues o oy g
is about 5U kilograms per hour. Q(thar machines are Ceate o s R
The fibre-setter sets the fibres under steam |irec:cure,

The breaker reduces the fibres from a ctaule ienctr ov o
maximum length of about 6 1/2 inches.

Several mills use one or two additional Gill.ng werat,ors te! p.
drawing to ensure proper blending of the fibres. These gii;.ng wpmer «0 o i ¢
made prior to the drawing operations.

Usually high-draft roving frames and high—craft spinning frame: . tal e
for worsted yarns are used for thece operations. LSeversl m;lls use ¢ «j.gnt .,
modified Bradford system with a Bradford roving frame anu a gracforv i(y.e
spinning frame,

Future trends in worsted spinning

Changes in all three worsted systems have been phenomgnai cuer tre 4t
fifteen years, and this period of changes annd improvements continues., Higher
processing speeds, even fewer drawing operations and doublings anc vigher
drafts are still being developed. Evenness testers have provicec s too.
reveal whether sliver or yarn evenness suffare through higher speeas anc
drafts and faewsr doublings.

Even yarns can be produced on the short system if opsreting conditione are
carefully controllad. The raw matsrial and the quality of the tops must be
watched closely, Tops with few neps and good evenness will onuss Tew M *ficui~
ties in processing and produce a satisfactory yarn with fewsr doutliings.

Top-makers are co-operating with spinners to produce even taogs sitr iow
nep counts, Top-breaking machines hsve also contributec to tre menufacture
of even tops with more even staple Clagrams, 5Some mills, incluing combing
mills, are using these machi as.

Maintenance cost too is an important consideration.

Spinners have reduced steps and doublings to meet the particulef rFedu:re-
ments of the user. Yarns for hand knitting may not have to s perfectiy mees
Yarns for machine knitting must be very even, while for weaving the; must e
of sxcellant evenness,

Wools can naturally be spun to greatest advantage on the worstec syrtem
because the natural fibre length is preserved, and the yarn retaim more
desirable qualitites.

Carded yarns system

No recent radical changes can be noted in the cardec ,arns oroce: s s
the basic construction of equipment hae changoeo very littls. 1ne aroc are
being built wider (250 centimetres) and thoy opsrate fastar. At isest cee
firm offers a card equipped with an slectronic web contrcl atteciwent .,

Delivery speeds of 26-30 metres per minute and mpore are soesible. Ios
mules are gradually being replaced by ringspinning frama:, Tre rotus s
capacity of e ringspincle is at least twice that of the mule spincle., Ajmes
all recently built ringspinning frames have a special typs of mttacrment ates
the spindles (for example, a spindle crown) for the Peduction of spir img
tension with or without balloon, This device makes it possible tc vt iesse
spindle speeds by some 30 per cent.

The average carded yarn count in most Letin American countries i+ S,
metric and it is calculated that with good types of wool one cer nperats sits
epindle speeds of about 6400 r.p.m. and at 80 per cent efficiency. At about
330 turns per metre, production can reach more then 130 prems per spinflis Eer.




Aric ey o ptant new feature oo the extra-iaree or guont packages with
TR ey e e oy e

The Chapon spinning system is used to a small degree in various countries
of Europe, “outh Amarica and elsewhere. The roving from a woollen card is
placed on a spinning frame where only twist it inserted and no draft takes
place, The yarn is usually wound on filling cops. This type of spinning is
used mainly for waste yarn or yarns made of short wools with low twist such
as is used for blankets and felts,

Semi-wors ted spinning system

The semi-worsted spinning system, producing yarn which has an appearance
similar to worsted yarn but is =pun without the combing procass, is being
usad in some Luropean countries, It has grown in importance due to improved
equipment for the production of such yarns,

The preliminary processes consist of carding and gilling., The card
sliver is g:illed, usually in two operations, the last one on a gill with an
autolevelling ‘evice. A special type of spinning frame produces a yarn
which is guite ¢ven and suicable for carpet varn, hand-knitting yarn, woven
felts and other ond uses., DOue to the gilling processes involved the fibre
length used for the semi—worsted spinning must be longer than that used for
the carded systam,

JTow-to-top processing ma_hines

ware spun on the conventional worsted system, that is, staple fibres were
carded, gill-combad and finished, as a normal wool top would be in order to
make the fibres parallel and overlap them so as to produce an even sliver,

The purpose wa: achieved, but a number of defacts originated in the process
itself, due to faults caused by the preparatory machinery, human error and
overhandling. By lessening the number of handlings, the tow-to-top conversion
system was a great stsp forward.

This system has expanded tremendously especially for non-cellulosic
filaments, nylon, acrylics as well as polyesters. Blends tog are extensively
processed in this way,

By now the various tow-to-top conversion systems have almost eliminated
the conventional carding and combing of long-staple synthetics.,

The shortened drawing opesrations now usad in epinning in conjunction
with the tow-to-top system, which demands a higher uniformity of the top,
makes this rapid conversion system a very acceptabls one. lthough many
spinnars have incorporatet the tow-to-top conversion system in their oper-
ations, the commission converter has gained ground in some countries, parti-
cularly with fibre producers. The tow-to-top system should actually be an
integral part of the spinning operation, as it gives the spinner the possi-
bility of meating certain requirements, such as a specific staple length or
a certain bulk produced by blending stretched heat-set fibres with stretched
unset fibres. Cubstantial bulk is then developed during the steaming or
dyeing process. Tow-to-top conversion systems can be classified according to
the method used for saparating the filaments either as stretch-breaking or as
cutting, The best known stretch-breaking machine is the American-built Turbo-
stapler, especially suited for acrylics. Among well-known tow converters are
the (acific converter, the Nieter, the Courtaulds and the Tematex Machine.

Tha tow should ba of very uniform quality with filaments not wedded to 3
each other, The subsequent step, after preparing the sliver, should be by a
gill or draw breaker that would breek filaments not broken or cut during the
prior conversion operation,

Tl
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wools and other fibres can be blended with synthetic s<livers on zome of
thece machines too. FRacent improvenents permit the procduction of chort staprle,
suitable for spinning on modified cottun syctems. It is cometimec difficult
to choose between converters and stretch-breaking machines. The stretch-
breaking technique is more delicate than the cutting, end it requires greater
care in the drawing and spinning operations.

The choice must dapend on the type of yarn to be produced, and on its
end use,

Stretch yarns

Stretch fabrics

A little mors than a decade ago, the only stretch fabrics used ware for
ladies' foundetion garments, swimwear and some other limited uses with the
stretch imparted by natural rubber yarns, 1n the early fifties, technigques
were devaloped and described in a separate chapter, whereby thermoplastic
filaments, maigly polyamid and polyester, could be bulked and/or crimped,
thus giving stretch properties to these yarns. Without texturized fllaments,
stratch fabric properties would not have been possible, nor would stretch
pants, skirts, socks, sweaters and other articles of clothing,

Tha development of elastomaric polyurethane fibres gave a strong impetus
to this new trend, Today many of the large synthetic fibre firms are produ-
cing these yarns, marketed under the name of fpandex, Lycra, Vyrene, Lpan-
28lle and others, They can be used as direct substitutes for natural rubber
yarns in foundation garments or in swimwear fabrics, while fabrics for leisure
wear, containing a small percentage of elastomaric fibres, have improved
elastic properties. There are many additional end uses where these new fibres
creaate thair own product. Coraespun yarns have only racently begun to grow in
importance. The types of fabrics mace from natural, elastomeric and textur-
ized yarns are shown in figures X, xI, Xll.
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Natural rubber is affected by a number of factors, such as sunlight,
perspiration and gas fumes, and is always used as a covered yarn; this means
that a natural rubber core it covered with one set of covering yarns with -

twist and an outer cover with Z-twist, Filament or yarns of all types can be
usad as rigid covering.

rlastomeric fibres ac shown in figure X1 may be usec ac covered yarns,
at in the case of natural rubber, or, since they are unaffectec by natural
agents such as sunlight and perspiration, may be used in certain fabrics as
bare yarnt.

Texturizing

“rocgssec have been tdeveloped whaereby a change in appearance and texture
anc an increace in the bulk and cstretch characteristics of filament yarns may
be obtainec by putting a permanent crimp, loop, coil or curl into normal con-
tinuoue filaments, These yarns, known under the generic name of "texturized
yarns" may be either of the stretch, modified stretch or bulk type.
Texturized yarne offer one of the most promising areas for the future of
filamantc of the cellulosic type such as acetate and triacetate and non-
cellulosic filaments, mainly polyamides and polyesters.

Texturized yarnc have won an important position in the market. Cynthetic
filaments are most suitable for texturizing, as they can be heat-set, which
may be done hy haot air, saturated steam or hot water. For the same yarn
count, these yarnc have considerably greater bulk than comparable spun-fibre
yarns.

These processes have made possible a great number of new end usas in
fields where formerly spun yarns were used, for inctance in many knitted
goots, such es underwear, cwimwear, and men's and women's hociery, in rugs
and carpett and in woven upholstery fabrics.

The basic principle of all texturizing processes lies in the marked de-—
formation of the yarn followed by immediate heat-setting, which causes a

considerable increase in the volume of the endlass filament. At the same
time the alasticity of the textured thresad may be increased to a controlled
degree, as in most stretch yarns.

The texturizing process depends upon the denier of the filament and the
and use. For handling monofilament yarns the Agilon or crinkle system is
being used, With multifilament yarns of 20 to 500 denier, bulking is brought
about by the classical twisting process (Halunca). the false twist process
(Fluflon) and the pressure crimping processes,

Bulked yarns such as Ban-Lons or Taslan show various degrees of stretch,
depending upon the method and condition of bulking. However, bulk is per-
manant, irrespectively of whether the yarn is in a relaxad or extended con-
dition.

Stretch yarns are those with high elongation, repid recovery and per-
manent crimp retention.

Tha principle method by which stretch yarns are produced is the false
twist method in which the yarns are twistad, heat-set and untwisted, in one
process. One special type, Agilon, is produced by running a continuous
filament yarn through a heat zone and then around e knife edges, a procedure
which deforms the filaments into a series of spirals and imparts glastic,
voluminous, non-torqus characteristics.

The high-~bulk yarns are produced by ths texturizing method which con-
sists of pushing the filaments through a heated crimp box; in making Taslen,
bulk is imparted by feeding the yarn through an air jet at a facter rate
than it is drawn off by take-up rolls on the far sice of the Jet.
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Ihe equipment for stretch yarns anc bulk yarns has been perfaectad, and
the new machines operate at spaed of up to 400,000 r.p.m,

The advantages of texturized yarns over natural fibre yarn: are derived
from the low weight of the finishag article, derpite large volume; their
frescom from the undesirable pilling effect; the good stability of form im-
parted by thermo-setting; the ease of care in washing and irening - a charac-
teristic of all finished goods made from synthetic yarns, The vhysiological
properties in clothing, of both woven and knitted texturized yarns, such as
their permeability to air, heat ratentivenasts and ability to absorb and
transfer moisture are similar to thote of finishec wocllen articles.

Another texturizing procese is the s0-called crinkle-process which con~
sists of knitting unbulked filaments on a fine gauge nachine, setting the
fabric so produced by prassure stasam, then unravelling it andg reknitting on
coarser machines, This process, used for some time for welts in ladies’
stockings, is now used only for outerwear,

Unguestionably, texturized yarns have capturet an important place in
many fields of the textile industry. Their use for knitting has increased
tremendously, displacing a substantial amount of 5puUnN yarns, even in such
fields as lace muwfacturing. Their use for -tretch woven fzorics is on the
rise also.

For these reasons texturized yarns merit the special attention of textile
men all over the world.

Cores ns

Corespimning can be accomplished on any conventional spinning frame in-
cluding the cotton, the worsted and the woollen systems. The procedurs in-
volves the spinning of a staple sheath around a core of elastic thread under
tension. On the cotton system, sheaths of combed cotton or combed cotton
blended with man-made fibres or with other natural fibres can be processed.

On the worsted system, much longer staple lengths can be used, including
wool and wool blends., Corespinning can also be done on the woollen system
and generally with wool only,

Tha weaving of corespun filling stretch fabrice has been much easier anc
simpler than was at first expected. Weft prepared on filling spinning frames
can be used, Unifil equipment as well as various tyoes of quill winding
aquipment are utilized with greater simplicity and esse of operation,

Cpandex corespun yarns made on any of the three Conventional systems
can be processed with suitable tensioning on various types of knitting aquip-
ment. [ouble-knit fabrice with good elastic properties are popular for swim-
wear, outerwear, ski-wear and many other types of garments,

Cotton stretch yarns

In general, two methods are being developed for the production of textu~
rized, highly stretchable cotton yarns, based upon the principle of setting
the crimp in the yarn by the uce of croselinking agents. Thasa methods may
be referrad to ac (a) crimpec-crosslinked, back-twisted, and (b) crimped-
crosclinked, false~-twisted. Jin tha firet method, highly twisted plied yarns
are treatec with a solution of a crosslinking agent, dried, cured, then back-
twisted., In the second method, conventional plied yarns are impregnated with
a solution of a crosslinking agent and then passed through a false-twisting
machine at such a rate and temperature ac to cause a reaction between the
cellulose and tha crosslinking agent.

Considerable interest has heen shown in crimped-crosslinkec yarn, and it
is expected that cuch yarns will become commercially available soon, Since
the guality and over-all properties of the yarn produced by the false-twist
and back-twist mathods are similar, the cost of production will beccome a major
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factor in commercialization. At preeent it appears that crimpecd-crosclinkoc
yarn can be produced at a lower cost using the back-twitst method. I1n general,
the end uses for fabrics made from crimped-crosslinked will be different from
thore made by slack mercerization of woven goods.

A third principle for imparting stretch and bulk to cotton ic also being
explored. Certain chemical modifications of cotton impart plastic flow pro-
pertias which permit heat-forming. Cuch thermoplastic yarns can be crimped
by false-twicting, stuffer box, back-twisting and related techniquec. Thece
chemical modifications apparently impart thermoplastic properties by breaking
or cisrupting normal bonding forces within the fibre and inserting new bonds
by haat-setting.

Automatic winding equipment

In the past five years winding has advanced from its traditional position
as a costly necessity, contributing substantially to the quality of the yarn,
Newly designed automatic winding-machines are producing larger, more knot-
free and slub=free packages at much higher speeds. At the same time, labour
raquirsmants have been greatly reduced. This has certainly influenced the
preceding spinning operation, subsequent material handling ancd further steps.

1t must be stated that at present a fully automatic winder does not
exist as a mill opsrating unit. Bobbins have to be placed manually on eupply
spindles, but it may not be long before spinning bobbins can be conveyed to
the winder automatically, The yarn will be cleared and delivered on a
suitably wound package to the next process without the use of direct labour.
Fully automatic laboratory models are undergoing tests. One type is attachac
directly to the spinning frame and becomes a part of that unit, Another typs
is separate, but provides fully automatic handling of material.

Until automatic winders were introducec, the only way to reduce winding
cortes waes to re-equip the spinmning section with large-package spinning frames,
Now & more attractive alternative is available. In fact the trend in spinning
sgams to be reversing iteslf, and t=lightly smaller packages are being spun,
at very much higher spindle spaseds, on new ringepinning frames,

The ability of the automatic winder to handle smaller bobbins must be
achisved without any substantial increase in cost or loss of efficiency. Ap-
proximately two thirds of an opsrator's work on present-day automatic coners
ie spant on preparing anc feeding the bobbins into the wincer. Automatic
loading attachmente have recently been developed for this purpo:te.

Y cl

One 0 the most important functions of the automatic windar is the re-
moval of imperfections in the yarn., The amount of yarn clearing should be
determined without consideration of cost increase or reduction in machinery
efficiency,

Winding must be concidered as a filtering procecs between spinning and
waaving or knitting, tha yarn quality being governed by the requirements of
the market, To achisve thic aexact standard of clearing one hac to use elec-
tronic, photo-electric or other means, and indeed the full advantage of such
clearing can be attained only in connection with an automatic winder,

Types of windaers
Automatic winders can be groupsd into thrse major categories: those

with a stationary knotter for sach end; those with travelling knotters; and

third, the rotary type, with stationary knotter and travelling spincles.



wong the stat;onary wnotter type:s the best wnown 30 the wincer callec
tniconer, manufacturac by tre (ecrany Lorporatjon of Varwic-, fhove s lanc,
the uniter Stater, It has 4 rotating nagazineg for cach woincle anc runs at
foendt Lf Lo to 10T matres | er minute. on the Uniconer riew “upuly bobbins
are sutomatically incexad anc tied in; yarn ¢ofecte are Aautomatically de-
tecter and removed, anc tha running bobbin 1¢ retiec. [ ofective bebbine ara
rojectec anc taken to the and of the machine, The package i autonatically
ftopped and liftec when .t reaches fyull cize,

The Autoconer, built by fchlafhorst, 1+ an example of the travelling
knotter type of automatic winder., Thers are ten cpingles par knottar, and

the knotter patrols constantly., $aeace are up to 'h 7 retras ver minute,

A rotary type of wincer it proiuced by Ataliers e Conrtruction Gilbes,
Balgium; Ly Foster- "ller of Lermany and the Unitec States; by Abbott im the
United Ctates; and others.

Automatic winders have to fulfil thrae basic ub ectives:

Ea} Tc produce large cones or cheates of yarn ¢t maximum uniformity;

b To inspect all yarns during the winding operaticn in order to re-
Ouce yarn imperfoctions to a m.nimum;

(c) To achieve the two above object’ ves at low cost.

Weaving
Developments in weaving technigues since the “econc Vorld War

For centuries tha machine used for nixing warp and filling to produce
cloth has bean called a loom. The swvolution of technology in this area has
been so drastic that today even tha machine procducing woven fabrics is re-
ferred to ucually ac a "weaving nachine” rather ‘han ac a loom,

The war years 1936-1945 thowed no development in textile machinery; this
was true of all items not directly essantial to the war effort. fesearch,
however, was not at a complete standstill, even though it was carried on
mostly in the minds of engineers angaced in the industry. After the end of
the war, thare was a new industrial revolution, aidec directly or indirectly
by capital expenditures thast could only be affordec on a governmental level,

Table & shows the development of looms or weaving machines betwasn 1935
and the presant,

Speads were previoucly limited to 190 picke per minute, These have in-
creased fantastically, anc on locms where filling is inserted pneumatically
or by water-jet 440 picks per minute are possible. The vercratility of the
looms has improvec, and they are more accurately built, Stome looms have the
filling winder on the loom itsllf, such as the Unifil and the automatic
battery filling arrangemsnt. Last but not least, there are the various types
of shuttieless looms, ac shown in table 7, 1llustrating the impact made by
progress in this type of loom.,
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In future we chall talk more about "pirnless” looms than about shuttle-
less looms, because some of t4e grippers or weft-trancfer ring cevices re-
camble a shuttle. COf the thirty-ocdc rhuttlelese looms displayecd there, two
thirds were rapier looms anc one third were eripper shuttle looms. 1In this
field the (ulzer Brothers of ‘witzerland, the pioneers of shuttleless weaving
machines, displayec looms on an experimental basis with up to 360 picks per
minute, {ulzer Brothers is also the firm chiefly responsible for propagating
the wide loom, up to 330 centimetres and wicer., These looms weave three
pieces of cotton cloth simultanecusly, one metre or more wide. When one
realizes that the thuttle motion constitutes the biggest source of mechanical
cifficulties on looms, one can readily appreciate the variety of advantages
offerec by shuttleless looms, though there are definite fields for the appli-
cation of high-speed shuttle looms, which continue in favour in many develo-
ping countries. But in generel, the contest between the two types of loom
is being won by the shuttleices construction, especially for the simpler
types of fabrics.

In the woollen field, the clc mechanical loome still used in many coun-
tries are being replacec by automatic looms and this trend was encouraged by
the introductio- of automatic filling changers, including the slectronically
controlled loom produced by Crompton & knowlec called the " 'a a" loom,

The introduction of modern automatic lgoms his led to a complete revolu-
tion in workloads in weau: rooms, Formerly 20 lcoms were concidered an op-
timum workload; thic was increasec to 4C loome anc later even to as many as
t3 or 36 looms, depencing upon the type: of cloth and the loom :toppages Obe
served,

At present, studies and obserwvations of warp breakages, gilling break-
ages and mechanical stops are being performec in order to establish equitable
workloads in weave rooms, As a rule of thumb it is understood that a weaver
can attend to between forty and fifty loom stoppages per hour, depending on
the type of fabric produced. 1n some countries so-eallad "bench marks" are
set which assign & certain number of looms to each weaver, this number being
based on time studies establishing that a worker can attend to that many
loom stops per hour.

An important point still neglected in many parts of the world is the
control of temperature and humidity in the weave room. Remarkable increases
in efficiency are obtained through propsr attention to the comfort of the
weavers.

Most important in the operation of these sophisticated looms is the
need for properly trainsd weavers and meticulous mechanics.

Unifil attachments for looms

An important development in weaving, constituting a transition betwesn
conventional weaving ant semi-automatic weaving, was the introduction of
Unifil, a winding attachment on the looms. 1t can be used on most types of
looms and can wind one or more colours directly on the loom itself. This
unit has brought substantial advantages to the weave room:

(a) Reduction in costs by the elimination of a separate winding
operation;

b) Caving in storage space since none is needed for filling;

c] Automatic rewinding, with large packages brought to the looms;

dj Uniform yarn tension; this is of particular importance in weaving
fine cloth, weaving of filaments and espacially for stretch yarns;

(e) Simple maintenance.

On the other hanc, Unifil has the disadvantages that its efficiency is
low especially on finer counte; ang it is axpensivae,

Originally produced only by Laessona Corporation in i'rovidence, Rhode
lsland, devices similar to Unifil are being produced also in Italy,

54




Shuttleless loomu

One stap forwarcd in the evolution of weaving machines was the advent of
meane of interlacing the weft with the warp without the use of a shuttle.

As is the case in many types of equipment, new inventions and new pro-
cecces do not render the existing one obsolete overnight.

Table 7 shows the different types of shuttleless looms now being con-
ctructed and their present status.

The outstanding advantages are:

(a) Savings in repeir parts. 1n conventional shuttle looms, it is the
shuttle with its required transfer motion that constitutes over
half of the spare parts costs;

'b} Labour-saving in battery fillers;

tc Higher ef ficiency as downtime dus to stops stemming from shuttle
use are eliminated.

The limitationt of shuttlelesc looms - at least of some .ypes - can be
summad up:

(a) They are generally less versatile than the newsst types of shuttle
looms, which permit the productior of mary types of constructions
and the use of spun as well as filament yarns;

(b) Selvages are untidy, since the filling yarn does not reenter the
"shed" at each opening as would be the case where the filling is
carried by a shuttle from a large package. New procedures and
processes are now being amplioyed to alleviate the situation, such
as selvage tucking motion, Leno motion, or selvage trimming after
weaving;

(¢) These operations, no matter how successful, add to the cost of the
product.

Kknitti m ne

Fl fr

V=bad machines use both latch needles and bearded nesedles. This feature
makes ths machine ideal for producing outerwear materials and the garments
may be fashioned as knitting proceeds. Fabrics may be knitted in flat form,

using one or both beds of needles, and in circular form, if first one bed
is used and then the other.

Usually garment sections are made from dyed yarns, and after seaming,
only light pressing is required.

Full-fashioned outerwsar and underwear are produced on this machine.

L;nka-;gnks

This squipment is compossd of two flat beds and needles which have
latchee on both ends to produce the special type of fabric, plain or pst-
terned, associated with links-links appsarance., The machine is used either
for full-fashionsd or for cut garments and the fabrics produced are generally
in slightly coarser yarns for use in sports outerwear.

c fr knitt

The second category of knitted fsbrics are those made on circular ma-
chinas which may bs classed:

[a; Plain web machines with cylindsr needles only;

b] Interlock and double jersey machines, using dial end cylinder
needlea;

(c) Pattern fabric machines using pattern wheels or a Jacquard mecha-
nism,




’lain wab machinas are the simplest type of circular knitting machines,
€ince the fabric ladders easily, they are used only for cheaper products.

Interlock machines use two sets of needles, the cylinder needlas being
placed vertically around the machines, while the dial needles are set ra-
dially above and spaced equally betwesn the cylinder needles. 1n this way
it is possible tu produce ribbed fabrics that can be ussd for underwear or
outerwear. Oouble jerssy machines have 8 similar needle arrangement but
they are usually coarser in gauge and are therefore mainly used for outere
wear fabrics,

Various attachments can be obtainad to increase the pattern possibili-
ties of the machinas, and the Jacquard mechanism usually operstes through
drums containing extractable pine or studs which may be positioned as re-
quired according to a pre-determired pattern,

The productivity of circular machines is varied, higher figures being
obtained on the plain types with multi-fesders, and lower quantities from
the more complicated mechanisms of Jacquards,

Originally most fabrics were finished in circular or tubular form, but
with the adve~t of man-made fibres and also dus to demand it is now standarc
practice for these fabrics to be slit and finished on an open width tenter
frame. In this way control can be obtained over finished fabric character-
istics and it is also sesier to apply various types of finishes now in de~
mand,

Marp knitting

While circular knitting mechines and flat kriatting machines ars fed
with yarn from cones, warp knitting and Raschel machines are normally fed
with warped yarn from beams. This means that a separste warping process is
nacessary. There are two different ways of warping: direct or indirect,
ln the direct operation yarn is wound on sactional beams and several sec-
tional beams are then mounted on a common mandrel, so thst several sectional
beams correspond to the over-all width of the knitting machine. Generally,
one yarn beam ie required for each guide bar. Jersey, charmeuse and weave-
knit fsbrics ars produced on two-bar machings. However, there are many
fabrics that require three or four guite bars and consequaently, three or more
sets of beams,

The indirect method of warping is used normally by smaller firms who
operate a limited number of warp knitting machines., Here thas packages are
craeled, and bands or csections are wound on to a warp reel of large diameter.
After the required length has bsen run out, the yarn ends are moved over so
that another band can be warped adjacent to the first one, and so on until
the requirec width for knitting is reached.

There are two types of machines in uss at present: ons works with the
beerded neecle, and the other with the compound needle. Speads of knitting
now achieve 1200 courses per minute, which amounts to an average production
of about thirty metres of fabric per hour,

Warp knitting has been corifined mainly to continuous filament yarns,
However, with the advent of the various man-made blends, the tendency to in-
craase their application resulted in thas production of coarser gsuge machines,
that is, 18 gauge and 14 gauge, and it ic possible that asven lower gauges can
be used for the production of fabrics for suitings.

In addition, there appears to be a current interest in fabrics produced
on 4 to 2-bar, multi-bar machines, where two bars are used for the base
fabrics and the remainder for producing patterns.
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Another type of bearded neecdle warp-knitting mechine is the Gimplex
machine with two needle bars, Here, both sets of warp threads are knitted
4n one bar, The guice bar thun rwings through to the other cide of the
~achine anc performe a cimilar cperation, co that the fabric produced hac
teo loop tides, ac opposec to normal fabrics, which have a loop side and a
resrse tice.  Thiae machines rnit mainly nylon yarns and viccose continuous
filarant, for gloves, shoe liningc anc other such uces.

caschel enjtting

This is a very cpecialized section of the knitting incustry that has
grown tremonceusly, especially cince the advent of bulked and crimped yarns
which are being used for it in groat quantities, fiaschel machines are very
vorcatile, are built with one or two ncedle bars for the production of single
face or double face fabrice, The conctruction ranges from light tulle fabric
and curtain matarial to the heaviest uphglstery fabrics and carpets,

The Raschel machings are built in many different types, such as:

(a) Curtain faschels with one needle bar and 4 to 14 guide bars. The
baric fabric conttructed ie marquicette;
facchel machines for knitting lace, with one needle bar and 18 to
37 guide bare, for procucing lace edgings and over-all patterned
lace fabrics as used in ladies underwear, scarves, mantillas, and
curtaing;
A rubber yarn machine with a needle bar (latch needles), and 4
guide bars, uced for the production of corset fabrics;
pwachines for knitting fishnet fabrics;
A universal faschel machine with two neecle bars and 4 to € guide
bars, for the production of underwear fabrics, dusters, blankets,
sacking, package nets, and outerwear fabrics;
warp loom machines with one needle bar and 4 guide bars, used for
the production of patterned fabrics and ladies' outerwear;
fouble warp looms with two needle bars and two guide bare, for
glove fabrics and imitation leather fabrics;
Crocheting machines with one naedle bar and up to 12 guide bars
for production of edgings for underwsar and pattcrned ladies outar-
wear,

There is no question that Raschel machines, because of their versatility,
have acquired an important position on the market, and by now there are some
five brands, mostly built in Germany,.

Recent trends in knitting equipment

The 47th knitting Arts Exhibition held in Atlantic City, New Jercey, in
May 1965 was the most comprehensive display of knitting equipment ever brought
together and it underlined the increasing importance of this branch in the
textile industry as a whole as it spreads into areas until recently dominated
by weaving. knitting machines have always been versatile; today, sutomation
and refinament of sguipment are giving the industry diversity and potential,
extending into the fashion field, that did not exist before. The new yarns
made of man-made fibres have accelerated knitting cevelopment. Cynthetic
yarns are more sven and stronger than yarn made of natural fibres, and this
is a big advantage on fast-running knitting machines. The popular texturized
and stretch yarns are ideally suited for knitting.

Socks and hosiery have always been knitted; however, the elaborate
patterns now used in ladies’ hosiery have brought a strong new impulse to-
wards versatility in technology. The demand for bright multi-coloured de-
signs in man's socks has induced machinery manufacturers to perfect Jacquard
machines, and a great variety of big Jacguard machines have a patterning
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sCope that woulc have been consicerec imposeible only a tew years ago, Ler-
tain circular knitting nachines are now of ferec in very fine rauges tu bring
out light ancd yet compact fabrics, Many nachines are equipped for welt anc
traw thread, giving circular knitting machines poceibilities formerly obtain-
able only on flat knitting machines. The number of feeders have increasec on
all the new methods, Cpeed has increaced alco; indeed, on warp knitting
machines it could harcly be increasec further, cince no yarns known tocay
could be processed at higher speeds.

f\acchal wnite have invaded fields formerly hcld by weaving, anc {pandax
fibras have opened thic section of the knitting industry to new markate,
Fabric for outerwsar is bsing nrocuced on Haschel machines, anc further in-
creare in this fielc can be expected,

Full fashioned machinzs have been perfected anc a variety of Jacquard
ceeigns can be made on ruch machines, The ladies’ stockings formerly pro-
cuced exclucively on full fashion machines have disappearec from the market,
as seamless hose ic made on circular knitting machings, The tully automatic
motor-driven flat knitting machine hac kept its place in the incustry, Al-
though such machines produce lass than circular knitting machines, they still
offer certain & ‘vantages: they change more vasily from cne pattern to another,
and they are abie to produce cshaped cloth cections, eliminating cutting anc
waste,

Great things may be zxpected for knitting eguipment in the future, and
this branch cf the industry can be expected to invade markete till dominated
by traditional weaving.

Stitch—sewlgg and stitchnbonding

The original principle behind stitch~sewing was to procuce lower grade
goodes, Machinee are now being ceveloped anc improvec in order to procduce
more sophisticated fabricc, and tha methods of stitch-sewing and stitche
boncing, explored anc cevelopad in “actern Germany, have begun to aroute
special interast in westarn countrias.

The Mali machines, of which there are three types, Malimo, Malimat and
Malipol, are the principal representatives. The Malimo employs the principle
ot wett insartion across warp threads, which are then sewn together by
needles passing the thread through. The guide bars move horizontally across
the machine or over two neadles in the form of a horizontal figure 8 and the
yarn for both warp anc sewing is supplied from warps carried on simple bear-
ings at the front of the machine. The yarn is loaded onto creels on sach
side of the machine and then passed to carriers which draw yarn from both
sides of the creel at each passage, Lolid or open mesh fabrics can be pro-
duced 2t ratss of between 100 and 150 metres per hour,

Tha Malimo fabrics are being used for the cheaper kings of dress wear,
sports coats and upholstery fabrics; recently such fabrics as knit imitations
used for cardigans and artificial furs are being produced,by this method.

The principle of the Walimat maching is similar to that of the walimo, 2
except that a sheet of wadding or wab of cotton or wool, or other fibre, is ¥
fed to the sewing elements, Bacause of high output, the end use of fabric t
of this type would appear to ba for laminating with polyvinylchloride (PVC) “
for industrial uses, shoe-linings, insulation and other types of coatdfa-
brics, filters and packaging materials,

In this category can be classaed also a Czechoslovak stitch-bonding ma-
chine, which produces fabric by knittirg the warp yarn through the fibre web,
The principle is first to puncturs the threads with a spacial needle and then
to knit the warp threads into a frash stitch, This operaticn is suitable for
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The !‘alipol machine employe a system of sewing pile yarn through a cloth
which has already been woven or knitted, the yarn forming the loop being laid
across sinkers to control height or length, The recultant fabric is used
among other things for towelling, beachwear, and crapes.

Finer gauges, wider widths, higher production speeds, increasingly subtle
fabrics ant continuous processing potentials are being developsd by the new
t4ali knit-stitch and knit-bond technology.

Flocking
The history of flocking spans fifty years or more. Sven slectrostatic
flocking, about which most of the current interest is centred was origi=-
nnated commercially more than thirty years ago. Luring this time the flocking
industry hac failed to make any significant gains, although potential appli-
cations for its products have become more numerous.

In postwar Furope far-cighted machinery manufacturers began to cvevslop
electrostatic ranges of new design. ULimultaneously, Germany's Farbenfabriken
Dayer pioneered research aimed at synthesizing new adhesive moleculss, The
succese of this work, together with advances in flock cutting and finishing,
launched electrostatic flocking in Curope by the early 1950's,

In the patt five years, many textile firms and carpet producers have
jnvested in new equipment and have instituted fabric-developing programmes.

These developments did not rely only on the newer electrostatic flocking
techniques. The old beater-bar process was ideally suited to producing the
cuede-like curface and ite accompanying soft hand, These effacts are in fact
the tdistinguishing characteristics of mechanically flocked materials. 1In
mechanical flocking the fibres (flocks) fall onto a moving achesive coated
backing to acsume oblique, vertical and horizontal positions in the viscous
adhesive bed, 1n the following step, rotating beater bars strike the fabric,
or an endless belt carries the fabric forcefully at high speed. This action
tends to stand the individual flocks on end. The distribution of vertically
oriented fibres, however, is not high.

In contrast, in electrostatically flocked material, the distribution of
vertically oriented fibres is extremely high, and the yield is a bristle-like
pile of uniform height, 1n the process, the cut fibres (flock) first acquire
a positive charge as they enter the electrostatic field., After aligrment
into a vertical position, they are impelled downward at high velocity toward
a negatively chargec field, where they impinge individually on an adhesive-
coated backing material.

The electrostatic process also affords greater fibre densities than
mechanical flocking - on the order of 275,000 to 300,300 fibres per square
inch and higher, as against about 0,000 fibres per sguare inch, Much longer
fibres can also be used - requiring higher voltages, however - to extend fo-
bric range anc scope.

In the past, flocked materials have found many anc diverse uses, but the
over-all market remained small. Today, improved electrostatic flocking and
the availability of permanent adhesives signal deeper penetration into tradi-
tional markets and the promise of new ones. Virtually endless possibilities
exist for creating products, since numerous materials lend themselves to elec-
trostatic flocking, including foams, paper, cellophane, aluminium, plastics,
and textiles, All of these and many others can be flocked with natural and
cynthetic fibres, requiring, of course, cuitable adhesives anc bonding tech-
nologies. 1n the final analysis, the succese of flocked materials will de-
pend on a favourable cost/performance ration and on innovaticns in design.
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Modern dyeing and finishing methods for cottonc and synthetics

The precent day textile market requiree fabrice that arc impeccably dysd
and appropriately finiched, and many new techniques have been developed,

Oyeing

A new group of dyestuffs, constituting an altogether new cdyeing prin-
ciple, has founcd rapicd acceptance throughout the inductry: reactive dyes.
These do not act by absorption, as have all dyestuffs titherto known, but
by chemical union betwecn the molecules of the cellulote anc the molecules
of the dyeing chemicals,

This maethod renders producte with good fastnese to light anc washing.
The colours appear brilliant and alive, The technique can be used fnr all
classes of cellulose fabrics, not only for solicd-colour cyeing but also for
prints,

One disadvantage of the reactive dyes it their low resistance to chlo-
rine.

Anothar important new dyaing technicque is the so-callec "Thermosol"
method which is comparatively simple and economical and has excellent uni-
formity and solidity. The material, which has been previoucly de-cized and
bleached, ie impregnatec with the dyestuff on a foularc anc then criad and
"thermosolated" at a temperature of 200 to 210 degrees Celsius, for thirty
seconds. The resulting colours remain uniform, even on stripsd cloths,
coarse threads, different yarn counts or comb marks.

Thermosol dyeing can be applied successfully on cellulosic fibre fabrics
with the reactive dyestuffs and on polysster and polyester/cotton blenogs,
with dyestuffs consisting of a blend of "dispersed" and reactive dyes.

Another acvantage of this process it that the Thermosol proces: ant the
heat-cetting are carried out in one single operation,

Finishigﬂ

The appearance of synthetic fabrics with special anc desirable end usa
properties unagualled by natural fibrec hos compellec manufacturers of cotton,
wool and other natural fibre cloth to devise methods of imparting to their
product gualities that will compete successfully with artificial fibre tex-
tiles, Today, natural fibres can be made into flame-resistant, rot-resirtant,
stain-proof fabrics with permanent impermeability as well as the create-re-
sistant and wash-and-wear propertics that are more and more in demant and
which have been perfected to a high degree.

The first such fabrics were produced with a resin of urea formaldehyda,
but this process carried with it a loss in strength of the cloth and high
chlorine retention. Nesvertheless it is still being amply used today for
cloth not bleached by chlorine or produced of highly resistant yarn,

The next stap wac to use a large number of resine with different charac-
teristics to achieve wash-and-wear propertioc in the treated material,

What is the difference between crease-rasistant and wash-and-wear fi-
nishes? The essential difference is that creese-resictant cloth in a dry
state will recuperate its original aspect within three minutes after it has
been creased. This finish is being given cloths meant for outerwear that
should appear continually neat such ac troucers and slacks, skirts, jackats
and so on. Wash-and-wear properties are those which recuperate the proper
aspect while in a humid state, as they are gently dried., This finieh is
ideal for cloth used for men's chirts, ladiec' dresses, and children's wear,
as such garments can be washed and dried with little or no ironing.

It is now also practicable to impart both wash-and-wear and creesg-re-
sistant finishes to the same length of cotton cloth if these qualities are
desired.

90



Meny years of research were necessary to produce rasins that co not
damage the strength of the fabrics, retain only a minimum of chlorine or con
he cross=linked with cellulose in a reaction process, es in a sulfonium ,ro-
duct (Cotonova, Helfast, Teb-X-cel). 1in order to guerantee the correct per-
formence of cloth it should be submitted to a series of exacting tests,

A new type of finish, the so-cellad "permanent press” will be dircus:ed
in a separatc chapter. In recent years the company that patented the "lan-
forized" process announced the introduction of new equipment which will me-
chanicelly oliminate the loss of strength caused by resins in preshrinking.
ruch acdvances serve to maintain the leading position of cotton in the texe
tile market, in the face of more exacting requirements in fabric performance
vrought about by the competition of synthetics with greet advantages in end
uce properties,

Frogress in wool finishing é/

Considerable improvement has been achieved in the past ten years in the
finithing process of woollen goods, Some of the new methods should minimize
the less decirable features of woollen materials, for example their suscepti-
bility to moths and carpet bertles and low mildew resistence. Furthermore,
come finirhes impart to woollen fabrics desirable properties otherwise at-
tainatle only through mixee with synthetic fibres.

0f the naw finishes, the furthest advanced commercially are the methods
tor mothprooting ent tor procucing permanant creases end pleats. Most wool
carpets are now made permanently resistant to moths and carpet beetles and
a raaronatle ocuantity of knitwear, upholstery fabrics and blankets are also
trented. Jery little woven apparel fabric is mothproofed however.

intereet in parmanant creasing and pleating of woollen garments was
praatly ct.mulated a few yoars ago by the introduction of blends of wocl with
cynthetic fibres. “uch fabrice can be given permanent creases or pleets by
tnaring technigues very similar to those used conventionally for pressing
troucers or pleating skirts, A challenge wes thus presented to wool interests
e ceviss, ant introduce on a large scale, methods for producing similar ef-
fucts in "zllewnol" garment:.,

The firet .noustrial process for producing these effects was the [i-fio-
at srocess, and this {s ctill the most convenient method, The principle of
sermangnt crearine or pleating (c that the woollen material, while held in
the: required form, is given a paermanent set by the simultaneous application
nf haat, water anu a chemical recucing agent,

An alternative mothod to the fi-~o-bet process is a technigue known as
“nre-sensitizing”. Hare, the reducing agent is applied to the fabric in the
mill anc the permanent creates or pleats are then produced, after the garment
tas beern made, by adding water just before steam ironing.

Flat-sotting was first used industrially as part of the "Gironizing®
orocese. In Lthis case, it was carried out ¢~ shrink-proofec wool fabrics to
cive the cloth the ability to retain a smooth appearance after washing. In
Auctralia, this is still the main use for flat-setting. This certainly is a
very effective way of crebbing and can be used to simplify and shorten fini-
thing routines. Come Curopean mills now flat-set fabrics straight from the
loom, then scour, tenter and give them a light blow, This produces fabrics
that are quite acceptable for many uses and with further streamlining of the
process, production costs can no doubt be significantly lowered.

5/ J.R. McPhee. "Tha Application of New Wool Finishes". Tgxtile Jnstitute
and Inductry, November 1963. ‘
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rrocessing to overcome felting-shrinkage has acvanced greatly over the
pact ton to fifteen yoars, although cven now perhaps only 10 to 20 per cent
of wool textilee that unqueetionably need a ehrinkproofing treatment receive
it. Shrinkproof fabrice are no longer harsh, yellowizh and poor-wearing;
thay can now be procuced completely indistinguishable from untreatec wool,
even to the roct critical obeerver, and thir can be done by a variety of
mothode,

Concacerabla interest is now being shown in the continuous shrinke
proofing of sliver so that shrink-proofec yarns can be spun for the knitting
trade,

Machine-wachable, minimum—iron wool fabrice can be procucec by combining
any chomical rhrink-proofing treatment with a flat-setting, Fabrice are li-
cencec uncar the trace name "Saronized”, and have not yet baen procuced on a
large scole outcice \wetrolia,

Vact research programmes all over the worlc are under way to develop
better anc continuous processe:c “or the variocur tiniching operations. (ue
to all these .mprovements in woollen goocs finishes, large new markets for
a variety cf uces are opening up.

Gggab}e presc

Lurable prass finitrued garments are obtained through a process of de-
ferrad curing technology which transfers a major operation, the curing, from
the finiching plant to the apparel ranufacturer. In so doing 1t divides rese
ponsibilities, The firiching plant now rerely preparecs a “censitized” fabe
ric containing a selectad croeslinker anc catalyst dr.od to a controlled
molsture content but not actually cured. After the fabric hac been made into
tarments, desirable creazas are put in and curing fcllows for a pre-determinge
time, at a specific temperature, causing the all-important crosslinking to
occur within tha cellulore fibres.

The benefite are rany: the cecirable creases are parmanent to multiple
laundorings; the garrent retains ite contours; the fabric resicte wrinkling
" and drise emoothly after laundering without ceam puckering. Besidec relieving
the consumer of a tedious pressing job, durable press offers a naw high in
nzatness of appearance,

Jehind these amazing resulte liec a cimple explanation, The fabric ac-
quires a single and permanent memory after it is mave into a garment and not
bafore, ac in pad-dry-curing where memory ic imparted ‘n fabric in a flat
ctate, making desirable creasing oifficult,

Yot unexpoactedly, defervec curing is creating some new problems: the
regul L ont durable press garmente make alterations extremely difficult if not
{rpossible,

The apparent acceptance of durable prees, particularly in the nen's
trouser market with expansions in shirts, bloucas and dretces has brought an
alepet endless outpouring of fibre modifications, fibre blends, chemical tech-
nologies, and phycical treatments. But it is not yet clear which technologies
and fabric engineering approaches will dominate the market. Many appear to
ba sound and perhaps each will find a place., Much will depend on consumer
acceptanca,

The various technologies and approachss commercially used for producing
tdurable press garments arse:

(a] Garment treatment: a mixture of resin and latex it applied to the
garment and then extractaed, dried, pressed and cured;

(o) Recuring: Tha fabric is resin-treated and cured in a flat state and
then made into carment. Creasas are imoarted, and recuring follows
at high temperatures;
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(c) Gleferred curing: tabric ic eoncitizon with crocelinker and catalyst,
driec¢ but not curad, Then it (o mac? into carrant which gr gore a-
nently cransed ann cured at high tompoarature:

(¢) Fibre nodification: A reactant it apuliec to the fabric anc et
crosslinking" takoes nlace in thy flot ctate.  Toen the catalyct
is appliev and drisd, Fabric is rate into garment, creatnt are
put in, and "ury crocslinking' foliows at high-temperature curing;

(e) Fibre resin combinat.ons: Cellulocic fabrice {cotton, rayon, cr
high-modulus rnyon) are engineered o that they will have creater
strength after the crosclinking trratment, usually by rmean: of com-
binations with nylon 420 or with polynsters;

(f) Fibre blending: The fabric is eng.neered to contain 10U per cent
thermoplastic fibres in filling {1or press ratention) anc 10J per
cent cotton or crllulosic fibres in warp. The deferred curing
route is bypassed,

digh-energy setting

Fabric may be conventionally treatec in flat state (by the pad-dry=-cure
aequence), or may be untreatecd. Creases are imparted to the garment and a
high-temperature, high-pressure setting, by pressing, follows.

In less than two years, durable praess became a nultimillion industry in
the United Ctates though the path to success was not always a tmooth one.
polyester hblends, with thedr superior strength have contributed to this sky=-
rocketing popularity. As durable press offers concumerc desirable properties
which washeand-wear goods were not able to impart, it can be ascumed that the
process is here to stay, and in ever-increasing demanc,

Modern finishing eguigment: cotton anc sznthetics

Taxtile finishingc technigues are determined, funcamentally, by teachno-
logical progress, Textile machinery therefore, is constantly being improved.

Many finishing processes today are completely automatic and reguire only
that the fabric be fed, anc taken away after treating. The control and regu-
latory technolocy does not impose any limits on further automation. However,
the guestion does arize at what noint pperations become uneconomicel, in
spite of trends towards gensral automation, and this is a matter of special
importance to smaller countriaes, which have to process a sizeable numbar of
smaller lots.

Thare is no completely automatic production line in existence. The
finisher must make use of the most practical type of finishing with the ra-
chines at his disposal. The general trend i: towards specialization and
towards larger, more econcmical finishing plants.

1n daveloping countries it is often ¢:fficult to establish a non-inte-
grated finishing plant, for financial reasone, or because of the snall market
and the existence of dyeing and finishing departments in larger, integrated
mills.

vany weaving mills do not senc their goode to commission finisherc, ve-
cause they fzel that they can do a quicker and better job which cometimes in-
cludes a "secret" process or treatment that thay acguire uncer licence, HOw=
ever, today's finishing plant with ite expensive automatic machinery shoulc
do a good job at lowsr cost due to batter machinery utilization anc a high
degree of gpecialization,

Undoubtedly many processet are becoming more and more automated., Lyeing
equipment now has fully automatic controls which for the first time convert
dyeing from a "rule of the thumb" profession into a scientific operation.
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The main developments in finiching methody and equipment in the past foew
years are:
(a) Lesizing:
i By amylase of bactericlogical origin;
11) With sodium bromite;
iii) By impregnation with an active agent, either amylase or
caustic sods, followed by steaming,
(iv) 3y the rapid Montforte system with enzymas in the reactor.

(b) Continuous scouring anc bleaching:
i Benteler continuous bleaching range with two bleaching cham-

bars;

(11) Cupont rapid bleaching system (range built by Rodney Hunt)
with small J-boxes, reaction time tan to fifteen minutes;

(111) System of bleaching at high pressures and high temperatures
125-135° Celsius; equipment built by konrad f'eter, denteler,
Kleinewsfers and James Hunter (reaction time one minute);

(iv) Open width continuous pressure blsaching system (Kleinewafer-
Gerber).

(c) n width washing:
i Peter Mortensen or Artos system: scouring liquid runs oppo-
site t¢ cloth movament;
(11) PRotomat by Kleinewefers Sdssizing, boil-off, bleaching and
washing in one operation);
éiii) Vibrotex built by Kkuester (with vibrating, perforated drums);
iv) Soapiig and washing range by Benninger.

(@) of

Fad=jligg system;

1i) Pad-roll system;

iii) Pad-steam system;

iv) High temperature system in rolls;

v)  High temperature system - Burlington dye backs;

vi) Cold pad batch process for renctive cyas;

vii) Thermosol process for synthetic and blends with tenter frames,
hotflue, metal cylinders or the Artos Thermosol dyeing range;

(viii)Continuous high tempsrature dyeing rangs of konrad Feter or
Benteler;

(1x) vat dyeing process Stanfast molten metal system,
Desizing, bleaching and dyeing of yarn:

{1) High temperature system up to 140° Celsius;
ii) Ordinary automatic yarn dyeing machines such as those made by
Obermaier, Gaston County, Thies, and Scholl.

(e) Erinting:
Aoller printing:

1) New roller printing machine by Kleinewefer without mandrels
(air pressure);

(11) Reoller printing machine from Kleinewsfer with reduced size
of central cylinders;

(111) New roller printing machine from kauscka-Brickner gith indi-
vidual pressure on sach cylinder at an angls of 60 .

Sereen printing:

(1) Buser system for synthetics; cloth to be printed ie fixed to
the blanket with heat-sensitive schesive;

(41) Zimmer screen printing machine with metal rolls instead of
racklas;

éiii) Stork machine with sesmless rotary screens;

iv) Zimmer machine with rotary screens.

COR RN
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i Cylinder drying machine “Jetcyl" from Weston tvans;
i1) Breuckner with perforated tubes for knitted goods;
i11) Pagg with opener and preseing for knitted gonds;
iv) Artos air dryer (Schwabetrockner).

(g) Th;gmgf;xation of cloth made of synthetic fibres:
i ixation with water overheatsd in a high temperature appa-

ratus;
i4) System Vapotherm of Brusckner (drying anu thermcfixation);
11i) Artos and Montforts Thermosol system.
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Chapter V, PLANT SIZE AND STRUCTURE

Economi«s of scale

Unnuestionably econnmins of scelr can be achieved when operating & mill
undar optimum or nesr optimum production conditions,

The probiem of optimum size is an important one in many developing
countries,  Jecause of iack of capital, foreign exchange shortages or other
reasnne, amall units are often set up which do not ensure the proper working
contitinng; thoy 2morally lack odequate buildings, air conditinning, and
matorisales hendiinn systoms, and usually they are not operated @conomically
hecaner nf insufficiont workineds and the high cost of supervision,

In the inst tap docades the Fconomic Cammissinn For Latin America (ECLA)
andertgox A numbor of sturdies, end soma nf the conclusions ere reported
belom! Th conssnsus OF these atudies was that in 1950 the lower limit for
an erornomical enttan mill in Latin Amarica would be about 25,000 spindles
and 2 loome, For smallar davzloping countries, this would be too large,
4y nther stuidias were therefora made, permitting tha conclusion that units
of v smaller scale can operate economically snd efficiently elthough over-
noad administretion coste sre raelatively higher if basad on smaller output,

The Unitaed Nations Inter-ragional Workshop on Textile Industries in
Developing Countries heid at Lodz in 19657 came to the general conclusion
that an economical size for a spinning plant of a mill not integrated with
weaving would be about 10,000 spindles, whereas for an integreted mill it
would be about 30,000 spindles,

It should be notad that beginning at about 7,000 spindles and increasing
up tn around 25,000 spindles, investment end production costs per unit of
output become progressively smaller, In some of the developing countries
with limited markets, smaller size units may be of particular interest, since
they avoid the need for large-scalae capital inveatments and mey also reduce
technical end managerial problems, Thus smaller mills than the  ebove-
mentioned minimum size ones may be installed tonether with provision for
future expansion which would achisve a batter balance of equipment utili-
zation and cost reduction, But it should be strassed that very small instale
lations (lass than 4,000 spindles) would give rise to disproportionate costs,

The procees of growth of a textile mill should be gradual, At each step
the alternstives of modernization, reorgenization and expansion should be
studied and the decision reached should be the result of careful evaluation
of the existing situation, with a look towards Future growth possibilities.

Theoretically thers is no upper limit on optimum size as far as
productivity is concerned. Yet when a mill expands beyond a reasonable size,
productivity controls may decrease because management is not able to supervise
effactively the functioning of a large mill, This may depend on the type
of the millt highly standardized mill producing only few yern counts and few
types of goods is easier to manage than one which is highly diversified,
producing more elaborate goods,

6/ See also Tables 8, 9 and 10
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Amon the conclusions of tha ECLA studyg/was the observation that the
raatest influence of economies of scale on investment costs as well as
on production costs are noted in smell plants of between 2,03 and 13,000
spindles. In larver units of 10,000 to 2(),3J0 spindles the inf lurnce becomas
lass sirnificant, and in mills that have 20,000 to 100,000 spindles eyen less
so,

The economivs of scale become More pronounced &1lso where finer products
are manufactured, for example those of hircher yarn counts and hicher fabric
constructiuns,

For the three products analysed, coarse cloth, madium cloth and fine
cloth, ideal mill sizaes were 2stablished, rom the point of view of the
economy of investment 18,500 spindles and 8% looms for mills praducing
coarse cloth; 18,500 spindles end o580 loonis for mills producing & madium
type of cloth; and 18,500 spindles and 396 looms for those producing fine
cloth,

rom the point of view of economy of costs the ideal plent sizes were
determined as: 10,000 spindles and 450 looms for coarse cloth, 18,500 spindles
and 680 looms Fcr the medium type and 18,500 spindles and 395 looms for fine
cloth,

The decrease in investment costs from the initiel mill size of 2,000
spindles and the ideal sizes decided upon are: investment per unit 21 per cent,
30 per cent and 40 percent for coars=, medium and Fine cloth respectively;
and production cost 19 per cent, 27 per cent and 40 percent respectively,

The cost Factor decroases rapidly with the increase in the scala of
production mainly due to fixed labour costs, Nevert-eless in Latin America
this item represents only from 3 to 9 per cent of tha cost in balancad units,

The other important slsments are direct labour and the depreciation
factor, These two items plus fixed labour represents from 17 to 25 per cent
of the production cost in halanced mills,

The idle capacity of squipment, inevitable in certain processes, has an
effect on economiuvs of scale in small=sized units but {its importance decreases
projyressively becoming insignificant in Factories with 20,000 spindles,

Idle capacity has a tendency to incrasase in importance in mills producing
Finer yarn counts: for instance @ 2,000 spindle plent manufacturing coarse
cloth shows an investment in equipment with an idle capacity of 8,5 per cent;
a plant of the same size makino medium and fFine cloth increases it to 17,3
per cent and 30,2 per cent respectively,

A plant of idsal eize having 10,000 spindles for coarse cloth and 18,500
spindles For medium and Fine cloth would require a total investment (spinning,
weaving and working capital) of about 3.5 million for coarse cloth, $7.1 mil-
lion for medium cloth and $4,9 million for fine cloth., It should be mentioned
that thase investments could be reduced to $3.5, M4.0 and $2.8 million respec-
tively if one were to dacide to build a plant of the next smaller slze, This
would mean 5,000 spindles for coarse cloth and 10,000 spindles each for madium
and fine clothe, This size wnuld entail an increase in unit costs of only
2.5 per cent, 4,1 per cent and 3.7 per cent for products coarse, medium and
fine cloths respectively,

The averave cost per spindle is reduced substentially with the increase
in size of the installation, Actually in the case of coarse cloth it cde
creases from 7144 to ?114; in the case of medium cloth from 3110 to 377,

g/ United Nations Economic Commission For Latin America, "Economiass of
Scale in the Cotton Spinning Mills® (E/CN.12/748), January 1966,




end for fine cioth from $il6 to $72. A similar situation exists in the case
of looms, though to a minor deyree,

The cost per spindle in place siso decreases with finer yarn counts; one
can note a reduction of 37 per cent between yarn count 8 end yarn count 40,
However in the case of iooms there is a raduction of only © per cent batwiuen
coarse and fine cloths,

The more elaborate processinn renuired by fins combed cloth also renuires
s higher invastment per unit produced., For instance, in the optimum sizes
mantioned before, the production of cloth of the finest quality reauires an
invastmant 2.6 times higher than that naeded to manufacture the coarse cioth,
fhis ratio increases as the mill size dacreeses and reachas 3,7 times in the
ceses of a plant with 2,300 spindles,

In the optimum piant sizes an investment of between $14 to 18 thousend
per person smpioyed is calcuiated.

In the manufecture of madium quality cloth, productivity increases from
4,000 to 9,000 trems of yarn per man hour in the spinning and from 28 to
50 metres per men hour in thea weaving es the size of the plant increases,

The percenteje of gross value added is on the average 3l per cent for
coarse cloth and 41 per cent and 51 per cent for medium and fine cloths re=-
spectively, calculating the interest on capitel at 12 per cent per annum,

In the wollen Fimld it has been estimated by various authorities consulted
by UNIDO that the lower limit for a worstad miil in Latin America is about
5,000 spindlas and around 50 looms, dapending on the types of joods produced.

Attention should be given to the quastion of an economic size of fine
ishing plant, This is difficult to define because of tha diversity and tech-
nical complexity of the processes involved, A finishing plant may exist as
part of an intejreted mill, its aize in harmony with the capacity of the mill;
or as en independent unit serving several weaving plants; or as & larger plant
able to process grey foods from s large number of looms,

The inatallation of complete, modern finishing aguipment in a single
weaving mill with a small number of looms is certeinly to be avoided,

Inteqreted and non-intejrated mills

Vertical inteqration in the textile industry msans that more than one of
the main stages of processing ere groupsd tojether in a singls enterprise:
spinning, weaving, dyeing, printing and Finishing, “irms confining themsslves
to ons stage of processing are known es non-integrated; those undertaking two
stages, such es apinning and weaving, or weaving and finiahing, are said to
be partially integrated; and those processing finished piecs nooda from raw
cotton to the Finished goods are fully integrated, Intejrated mills operate
in ons place; the term "noneinteqgrated” is applied to those which may belonno
to the same enterprise but whoss operations, spinning, weaving and sxpscially
finishing, are prectised in different locations, In the United States many
plece goods mills are semi-intejrated, that is they do their own spinning end
weaving after which the grey goods ere usually sold to converters and fine
ished by them; or they are finished on commission. It is also frequently
the cese that a group of semi-intajrated spinning and weaving mills have a
single dysing and finishing plant in common,
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§/ Relation betessn investment in 1dle ocapacity and total investment,
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Intenrated mills are more common in deveiopine countrios a8  leck of
expsrience in the markatlng of intermediate products ond lack oif  adequats
sales possibilities Force mills to interate, Also, finisnin~ ¢nd  dyaing
plants do not do a sufficiently mood job and often cause lnsses thrnurh lack
of care in finishing and off-colour dyeinn,

Vertical inteyratinn on a revional level and the consequent limitatinn
of the markst for intermediate lndustriel roods ers leadin; to more ang more
integration at tha mill level. “ometlimes this practice leads to productinn
units thet are not economical in size, The result is idle capacity, an
unsatisfactory level of specieslization, a2 lowering of machine nofFiciency and
labour productivity, with raised costs,

One important influence upon mill intesration ls texes, especially the
so-callec sales taxes, When the transfer of yarns to weaving mills and of
grey qgoods to finishing mills is considered a sale, subject to a tex, then
integration is forced upon mills by institutional fFactors unless the ssles
tax is modified in such a way as not to impede transactions betw2en mills,

Trends towerds the vertically integrated mill

As the textile industry becomes more capital-intensive making it essential
tn use machinery to the utmost and to orianize work 1n shifts, structural
changas towerds the vertically lnterated mill are taking place in both devila
oping and industrialized countries. This influence is joined by the so~
calied "marksting approach", brought about by the increasing role consumers
play in the determinstion of product dasign, and obliging manufacturers to
pay attantion to quality standards throughout all stages of production,

The new requirements are better served by a vertical structure,
notwithstanding whether this is achisved with eutonomous groups or through
some loose form of interfirm co-operation, Vertical inte-ration does not
necessarily mean financial intejration,

Because of the rising standard of living and tha extension of time
available for leisure, the textile industry has good prospacts for expanding
consumption, However, such expansion may only be achieved throunh continuous
ad justment to the tastes and requirements of the consumers. This, 1in turn,
entails more market research and sales promotion, [t also involves closer co-
operation with other sectors of the industry, in particular with apparel makers
and m: jor distributors such as department stores, chain-outlets and mail-order
houses; such co—-operation may eventually lead to verticel interation,

The steady development of man-made fibres and new processing technicues
have contributed to breasking down the barriers which used to divide Lhe textile
industry into various fibre and processing sections, The modern textile
industry 1is s multi-process, multi-fibre industry. As a result, machinery
in modern spinning and weaving mills should be sufflciently versatile to
handle any fibres, natural or man-mada, within limits impossd by drafting
requirements,

Standardization of products manufactured and limitation of product range
have also become nacassary in modern mills, Tha need for highly efficient |
manufacturing methods, production rationalization and quality control from |
rew material to finished article is likely to lsad to fully vertical, opartly |
vertical and horizontally intejrated concerns,while small independent units
will remain, some of tham highly specialized,

Nowadays the high efficiency and productivity which must be achieved
in textila enterprises entails a higher ratio of executive and research per-
sonnel and in asome cases, higher skills or greater responsibility among
operatives, Much will depend on good teamwork between management and
workers,
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ill balance
A balance of production should exist

not only between but elso within
the various mi}] dapartmants,

There are two posaible imbalances;: the

first, within a dapartment; the
second, betwean departments,

;m&hm within a department

Thers may be a shortage of capacity in carding or roving or even spin=
nng; end individual machines may have to operete longer hours wherever
possible, or eise undar forced conditions, ap at excesaive speeds and too
hasvy gslivers or rovings. This may be detrimental to the quality of interw
mediate products and show up in such defects es a higher number of neps in

card slivers or uneven roving, Excessive 8peeds  in spinning may cause a
high number of ends down,

Balanced equipment is therefore important,
mal working condiiions should be remedied either

e b
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There may be, of course, special circumstances in which imbalances occur
for & short period, for example, due to changes in yarn count, It is up to
manacement to work in tha best possible wey to allaeviate the situation, and
it can be tolerated only if it is temporary. Apart from the disruption of
the narmal manufacturing process, all plans and stanuarus have to be temporar-
ily suspended and production takes place in a climate which {8 not conducive
to efficient operation, Therefaore, any imbalance within a dapartment should
be avoided,

Imbalance between departments

In such cases experts agres that jenerally it is ths weaving department
that should operate fully and must therefore be supplied with a sufficient
quantity of yarns, Production should be planned in such a way that weaving
continues withaut interruption if demand is adequste. At times trends in
the market are for heavier joods and possibly et other times Finer joods are
required, Such changes in production cause difficulties in planming, as
coarser yarns mean higher production and possibly overcapacity in spinning,
whereas finer yarns may cause shortajes of yarns end possible loom stopa,
Also other chan~es, for instance in styles or width of the cloth, can ceusse
temporary imbelanced conditions.

There are differsnt ways of calculating and pradicting the axtent of
any imbalance that exists between spinning end wesving departments, and with
these exact calculations, steps may be taken in time to avoid any serious
imbalance, This can possitly be done by asking the sales department to offer
different styles, or perhaps to change to & slichtly coarser yarn count, or
use other types of yarrma, It is necessary to purchase in joou time yarn
qualities and counts needed for these changes,
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Chepter VI, WMILL AOMINISTRATION

Mill controls

Proyress in administration

In the last few decades, remarkable administrative projress has bean
achiaved in the textile industries of the industrialized countries, The
orjanization of labour has been perfected, Working methods have become more
afficient, Training has been intensified and workloads have been determined
through scientific apporoaches, ilethods have avolved For controlling the qualii-
ty of products, the efficiency of the various processes, the waste in raw ma-
terials, manufacturing costs and the yield per worker. In this manner it is
possible to datermine and correct all ceuses contributing to low productivity,
defective gquality ahd wastane of resources,

Up-to=date management consists of careful planning of operations and
effective controls, Careful planning ulone is not sufficient in a modern
factory; effective controls are extremely important, especially in develop-
ing countries,

The establishmant of correct standerds is imperative, and thess should
be bsssed on each mill's optimum performance goais, This of courss, does not
mean that international or regional optimum conditione should be disregarded:
optimum results obtainable within @& country or a region should be astabl ished
and aspired to.

Every standard must be well fijured out and form part of & co-ordineted
proyramme, ~ome rejional orjanizetions, for instance the turopean tconomic
Community {the Common llarket), have worked out standerds for unit production,
the number of workers per 1000 spindles and productivity in spinning and
weeving which can be applied to all member countries. The Economic Commission
for Latin America (ECLAS) has also elaborated certain standards for spinning
and weaving mills for Latin American countries.

The functions of modern management are: the proper or;janization of the
mill and clear definition of responsibilities; planning production and deve~
loping suitable products; providing the best conditions for productivity,
with equitable workloads; establishing quality controls, including fabric in-
spection, and cost controls; co-ordinating production and distribution; maire
taining @ labour-training projramme; and marketing.

Some of these points, namely mill controls, quality controls, productivie
ty, labour-training projrammes and marksting are taken up in this chapter.

Control laboratory

At the heart of the system of controls is a special control laboratory,
one of the most important and efficient tools of modern mill management,
Here the programmes are established and the tests devised; decisions are
taken upon their scope and mathod, number and freguency, and the time needed
to accomplish them,

The mill gontrol programme

An efficient mill control proyremme must include:

(e) Fstablishment of optimum production levels combining top speeds
and efficiencies with satisfactory quelity of product;

(b) Maintenance of the production levels by check-ups and analysis of
down-time:
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Tests and controls made at stratesic production sta-;:a from raw
material to finished product, in order to pinpoint immediately
deficiencies in praduction;

{d) Maintenance of adequate statistics to assist in detecting factors
which caus: subestandard conditions before the ueficlent product
causes problems in subsenuent operations;

(@) The establishment of standards for waste and its controls;

et
-
——

=stablishment of a meachinery maintenancs prorremme;

(g) nuality control of ineprocess and finished products,

The following ere some of the main features of a typical efficient mili

control projramma:

1,

2.

3.

4,

5,
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Control of raw meteriels; for example for cotton: checking of -rade,

fineness (in Micronaires), fibre strength, maturity, staple and moisture
content; for wool, fibre finsness, staple, moisture and rrease contents.
Thers are various tests, epplicable to other natural or men-made fibres.

Control of ineprocess producta; only a few tests are erumerated to de-
monstrate the besis for such a proqremme:

(a) weight and uniformity of the picker lap;

(b) weight, uniformity and number of neps in card, drawframe and comber
slivers; weiht of cans;

(¢) Yarn count, evenness, appearance, rssistance and elongation of yarns;

(d) Weight, width, resistance, colour, number of threeds in warp and
Filling, per centimetre or inch for 7ray and finished piece woods.

Praoduction standards:
(a) Elaboration of a mill balance;

(b) Detailed calculation of production and efficisncy of each machine
or group of machines;

(c) Size and weight of laps, bobbins, packeges, cans and other itams;

(d) Standards for settings snd spesds of equipment,

Testing progreamme;

a) cSetting of standards and tolerances For rew materials, intermediate
and Finished products;

(b) 3etting of test procedures;

(c) Elaboration of a control and testing projramme with details and
frequencies of tests;

(d) Control and the reporting of results to managsment,
VWaste control:

(a) Establishment of the besis for wastes (Divisor);

(b) Classification of wasts;
(e) Setting of standards of percentages of waste;
(d) weste reports,




b achinery maintenance projramme;
(a) Preparation of a machine inventory;
(u) Preparation of an inspection plan and ite time-tablas;
\c\ Projramme of machine maintenance and preventive maintenance;

¢} tsteblishment of pro:remme for the rejular cleaning of halls.

Cuality control
:)/

ruality control should receive a qood proportion of management’'s attern-
tion, As long as a firm uses fibres, yarn or fabrics, has machines and em-
ploys labour, it has quality variations, Hanagemants must never think that
their product is so diverse that it cannot bae controlled,

Mibility of management

.ffactive control is not possible unless staff and managsrial reletion-
ships ere ood, Nuality products are not obtained by mere testing but by
the state of mind of everyone in the mill, iiven this state of mind, testing
cen ensurs sfficient and effactive control; but no amount of testing can over-
come epathy to nuality control, The testing staff can be rendered ineffective
simply because the management has not encouraged the control of quality by
mill operetives,

Tect is required when introducing & control acheme. Production staff
who have opinions ebout the probable causes of defects will not always sgree
that s person new to the job can provide useful information by analysing ir-
requlsritiss, Also, the testing staff must be careful not to ascribe to
quality control the inherent qualities derived from the process, raw materials,
arwi machines, end the labour,

As can be seen, mill and quality controls are a complicated mutter and
involve never-ending dedicated work which shows up favourably in the uvver-
sll mill picturs, The results can be summed up as better and more uniform
auality of products, reduced costs due to operating with equipment of the
hirhest efficiency, enuitable workloads, and reduced waste.

rabric inspection

The inspaction of the fabric guality is one of the important functions
of quality control. “ome of the complaints frequently heard in developing
countries are those concerning the gquality of cloth and its deficient grading
by factories, sspecially those operating in hijhly protected markets, to the
detriment of conaumers,

The greding of fsbrics whether in the jrey or finished state, has two
primary functions: first, to classify them according to standard qualities
such as first and second, based on the demands of the market and customer;
and second, t0 supply informetion as to the qualities sctually being pro-
duced,

The classifying or arading of fabric can be a most difficult and contro-
versial task, A length of fabric acceptable to one person as first-quality
plece may be accepted by another only aa second quality. The situation is
more compliceted from the mill point of view because eny given type or style
of fabric may be destined for three or four different customers, each of whom

9/ Based on the lecture jiven to the fuality Control (roup Conference, Sep-
tember 25, 1964, by R,T,D, Aichards, M.A,, B.Sc., A Inst.P. [(wool Ine
dustries Hesearch Assoc.).
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has his own particular quality requirements. iine of the main reasons for
this situation is that no official standards have been established, recognized
by the industry st large. Some sejments of the industry have moved in this
direction by installing what is commonly referred to as ths "point system”

by which sach defect is assijned a certain value or number of points, so that
when a certain total number of points is exceeded the piece is classed as
second quality. This system has proved successiul, and different versions

of it are beinn adopted by many orranizations,

The second object in grading fabric, that is, to supply menegem:nt with
information pertaining to aquality leval of the cloth belnn producad is of
sinnal importance to the mill's quality control system and of vital inter-
ast to all lewvels of menagement, The profits of a mill are determined main-
ly by tha percentage of first-nuality fabric produced by the wzeve romm, be-
cause there is little if any profit realized in the sale of fabrics classi-
fied as seconds, Also, any fabric sold as first quality but which the cus-
tomer, after examination, does not accept as first nuality could result in a
claim for adjustment that might cost the company more in settliement than the
orafit realized *rom the entire shipment., [n addition to cost, the date col-
lected from fabric inspection supnlies the nuality control department and
weave room management with a complete and unbiasad tabulation of the magni=
tude and fraquency of defects in the woven fabric, If the data is properly
cnllected and analyzed, it will not only provide the necessery information
but will also indicate their causes and sources, “or example, the defects
may be seperated by style, by weaving defacts in the warp or in the Filling,
by yarn defects in the warp or in the fillinn, or by the type of loom,

Fabric defacts LQ/

Fabric defects are jenerelly classified as either "major” or "minor”,
Toe definition of exectly what constitute major and minor defects depends
upon the type of fabric and the end use, as well as whether the fabric is
being -raded in the grey or finished state. For example, a defect that would
be considered a serious, or major defect, in a high-quality combed poplin
would probebly not be classified in the same way in & low-quality carded
print cloth, Also, some defects that are major in grey fabric become minor
or disappesr completely when the fabric is finished, By the same token some
defects such as warp streaks become more pronounced after finishing though
they did not show up in the _rey fabrics inspection,

From the forejoing, it becomes apperent that one jrading system cannot
be used for all fabrics, which meens that tha description of a major and
minor defect will also vary with the types of fabrics to which they apply,
as wall as with end uses and the preveiling market conditions,

In grey fabrics the following gereral descriptions have been used: w

(a) Major defect: A defact that cannot be repaired in the grey so es
not to be obvious in the finished fabric;

(b) WMinor defect: A defect that can be corrected in the grey or will
be coverad in finishing so that it will not be detected in the
finished fabric.

i e i i R

-
%
3
]
§

10/ Handbook for Testing and Guality Control

11/ Presented by W.L. Clement, Jr., Oan River Mills, at the Textile Division
Conference, American Socisety for Nuality Control, February 1956
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For finished fabrics the following dascriptiona have bgen most suCCess-
fully used by one of the large tex-ile organizations: -~

(a) Subminor: A defect which is not obvious and mey not be noticeable
at first jlance: It is not so considerable as to produce in the
garment a flaw that would cause it to be sold as a second, WO
grading points would be assigned to such defects, but if they occur
with greet fraeguency, this fact should be called to the attention
of the responsible personnel, If an excessive number of this type
of defect occurs in a single piece of fabric, consideration should
be given to grading the antire piece as second;

(b) Winor: A fairly obvious defect, noticeable mare or less at first
gfunc-. that might easily cause a defective jarmant, ‘“rom | to 3
nrading points would be assigned to such Jdefects, depanding upon
its length;

(c) Maiar: An obvious defect that can easily be seen from e consider-
able diatance and would most likely ceuse a defective germent, From
2 to 4 points would be assigned to this type of flaw, depending upon
its length;

(d) Critical defect: This is a clessification used for defects of such
severity that ihsy would cause 8 narment to be unsalable sven as a
second. For this type of defect, & to 12 points would be assigned,
dependino upon its length. A warpwise major defect over twelve
inches long is automatically classified as a criticsl defect,

Some of the more common and serious defects should be mentionaed, Filling
slubs and werp slubs are probably the most common of all defects, especielly
in fabrics for light-weight jarments, where in some cases they emount to
50 per cent of the defecta in a piece, Following closely in frequency and
importance are holes, broken picks, jerked-in filiing, coarse picks, thick
and thin pleces, and broken selvages,

In finished fabrics, typical finishing defects which appeer with the
highest frequency are overbleaching, stains, streaks, dye specks, overdying,
over-shrinkage or under-shrinkace, cruases, selvace to selvarce shading, and
end to end ahading,

Common defects for febrics woven from filement yarns includa, in addition
to some of those listed abowe, Faults such as mixed yarns 'mixed deniers,
mixed filament counts, or both), shiners, twist variastions, broken filaments,
and reed marke.

Proper fabric inspection and grading is one of the eapects of textile
manufacturing to which mills in developing countries should pay particuler
attention,

Productivity
Productivity is not a matter of isolated effort on the part of projrese
sive industrialista; it is & mental attitud: of society at larje, that makes
for projress and puts to work a country's aveilable resources. The higher
the productivity, the better the living atandards of a country.

Productivity is the ratio of output to reacurces consumad, [t is ime
portant to consider productivity as a means of lowering or keeping down pro-
duction costs and the relative costs of other production factors, sspecially
those of capital and labour. Though in the majority of industrialized coun=

A ————————

12/ Presented by Gardner Hailes, Avondale Mills, at the Textile Division
Conference, Americen Socisty for Quelity Control, February, 1955,
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tries, especially in most .estern turopean countries, capital is more plenti-~
fui than lebour, the situation in developing countries is the reverse. There,
capitel Ls more scarce and obtainable only at high interest rates, while labour
is plentiful and reiatively inexpensive. Ffor this reason, in those countries
the adoption of highly automatic production systems would result in an exten-
sive utiiization of scarce resources, such as capital, and & limited use of
sbundent avajlatiie factors, such as manpower,

Therefore a detailsd calculation hus to be made in each case for each
country, At times in developing countries, old depreciated equipment in
reasonatly jood condition might operate on a more economical basis than would
modern machinery,

Sctors sffecting productivity and output levels

Analysis has brought out that sometimes two mills of exactly the same
size, using machinery of asqual obsolescence and having the sams meintsnance
standerds, can diffar widely in productivity and in per unit output. This
irdicetes that in addition to those three basic factors, several others are
spt to influence the success or failure of a mill.

Teke for instence the ringspinning section of & cotton mill., The tech-
rical and orjanizational factors which must be considered are:

{a) M_F‘m: Mills, though equal in size, type and up-to-dateness,
as well as mainterance standards, may have a different unit oute
put due to the apeed and operating efficiency of spindles.

Spindle speeds depend primerily on the yarn counts, twist
factors and yarn strength. Spindle efficiency is determined by
calculating the ratio of the theoretically possible output of one
spindie, operating at full capacity, to the actual output. Two
modifying frictors are present: avoidable and unavoidable stoppages.
In theory, avoidable stoppages could be completely eliminated, as
they are due larqely to yarn breaks. The frequency of yarn breaks
is deterwined by:

(1) Constant temperature and humidity which mey be controlled by
air conditioning and a humidity control system;

(11) Spinning room cleanliness;

(111) The quality of the roving, which depends on the quality of
all previous operations;

(iv) The yarn count produced; yarn breska occur more frequently
on finer counts and these counts require more careful spine
ning preparation,

Although unavoidable stoppages cannot be eliminated, they can
navertheless be held to a minimum in & well-orjanized mill,

(v) Prpguctivity: vorkloads depend on three factors:

(1) The level of workers' training {which menagement should
kesp reising by constantly improving the training of the
supervisors who ara responsible for instructing the workers;

(11) un varn breaks, caused by the factors previnusly deserdberd,
which lead to loss of output and loss of production time;

(141] The workers' operating capacity,

Faulty atmospheric conditions, a dirty spinning room, poor
Quslity roving, yern count, small size of roving bobbins snd yarn
packages sll affect productivity by reducing output per operetor,
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Usually, additional investment is neadeo to improve productivity; yet
careful studies by capable management can formulate a programme that mini-
mizes the necessary outlay and yet achieves essential improvements. The best
available technical talent, & rsasonable dejree of machinery modernization
and most practical temperature and nhumidity controls must be selected when
{nvestment is undurtaken, WMany limiting factors are directly controllable
by management and can reduce the need for substantial investment: such as
systematic machinery maintenance, reqular cleening of equipment and work-
rooms, selection of jood raw cotton, sound production planning and the selec=
tion of proper labour and supervisory personnel,

Strict waste controls, which result in reduction of raw materials costs,
and control of both avoidable and unavoidable machine stoppages will increase
productivity without any investment., Time studies of machinery operations
permitting the calculation of reasonable, efficient workloads should be made,
and systematic studies of the operational process will generally make it
possible to reduce production cycles end increase output, in many cases even
reducing the physical effort required from the worker. frank and friendly
relations bestween management and workers lead to a fruitful co-operation often
contributing to increased output and productivity.

It is clear that every phase of e process and all factors must bs con-
stantly studied and controlled and no problem overlooked or ijnored,

Analysis of over-all operational deficiency

To enalyse the factors affecting productivity levels we shall use the
term “over-all operational deficiency” which represents the ratio between
resuits actually achieved in the production process and those that could be
obtained in an optimum situation with completely modern machinery and normal
working conditions, However, there ig still a third situation, midway bet-
ween the existing situation and the more advenced technolojy which represents
the improvements that could be obtained bv better use of existing machinery,
The retio betwsen this intermediate improved stage and the present situation
could be called the "existing machinery deficiency”. The difference between
the over—all operational defiency and the existing machinery deficiency shows
us how far obsolescence can be rejarded as responsible for the deficiency
observed.

To iilustrate this concept, twenty-five cotton miils in Brazil.ig/
with a total of 550,000 spindles, were selected, These mills could be re-
garded as representetive of mills of the old type since their machinery main-
ly consists of items that need to be reconditioned or replaced,

Analysis of the twenty-five mills led to the following conclusions:

i, The coefficient for the over-all operational deficiency (000) im=
dicated that the present level of efficiency could be raised by
91 per cent if all the machinery were up to date and operating at
the optimum level.

2, The coefficient for the existing machinery deficiency (EMD) indi-
cated that unit output could be increased by bl per cent if the
axisting mechinery operated at a level of unit output equal to the
standard adopted.

3, Thus of the over-all operational deficiency of 91 per cent, 30 per
cent could be attributed to the effect of machinery obsolescence

(emo),

13/ United Nations "The Textile Industry in Latin Americe: [I., Brezil®
(e/cN,.12/823),
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Consequently, the existing operetional deficiency of the machinery re-
presents two-thirds of the over-ail deficiency, and the obsolescence of the
machinery the remaining one-third, Thus modernization of the equipment of
the twenty-five salected mills would reduce the ())XD coefficient by one-third,
wheregas it could be reduced by fully two-thirds through better manpower
training, administrative reforms, improved production flows, better layout
and use of better quality raw cotton.

Thus, re-equipment, although an important factor in improving operating
conditions, should not be regarded as the only possible measure to be taken,
since organizational measures could substantially improve operating conditions.

Mlaaurinu[oductivi ty

Productivity measuring figures can be based on two different systems,
One would be to use as comparison a so-called standard mill with optimum
organization and labour consumption for the respective departments, The
second system wo.ld be the "Van den Abeele" syatem, in which the organiza-
tional index is worked out by comparing manm=hours actually worked to produce
one hundred kilograms of yarn (actual HUK) with the man-hours estimated under
the specific conditions prevailing in the mill {expectad HUK). The expected
HOK process is worked out in each mill according to the squipment and con-
ditions in the particular factory.

There ere two ways of comparing productivity, The first is comparison
of the total productivity of & country's textile industry with productivities
achieved in other countries in the same area and stage of development, There
is no question that the average national productivity figures might be based
on considerable differences batween maximum and minimum figuras within a
country. In the case of Venezuelaen spinning mills, for instance, the highest
production registered per man hour for weighted yarn count we 18 is more than
28 grams, and the lowest is less then 13 grams for very similar cotton yarn
of the same count.

The total figures of a country have to L considered as a ma jor identi-
ficetion of productinn levels, that can be used for comparisons among various
countries,

The second type of productivity comparison refers to those mege among
factories within a country, analyzing not only country-wide production figures
but also figures that concern the mein departments or sections, with the aim
of diagnosing as exactly es possible productivity and deficiencies.

The system of using standard miils for comparison purposes has many ade
vanteges and is easy to epply; it is therefore preferred by individual mills,
The setting-up of the standard miil is not easy. Usuelly this work is under-
taken by productivity centres in the various countries or regions, which take
into consideration the production factors and the institutional conditions under
which mills operate, <uch major changes as the introduction of high production
carding, higher speed machines and elimination of processes, have to be taken
into account,

The van den Abgele method which is used in Argentina, and principally for
cotton spinninc, employs no ideal hypothetical standard mill, It is & de-
tailed evaluation of the productivity that can be achieved with existing
equipment working at maximum efficiency and with the labour factor at tha
optimum level, This evalustion is made by determining the minimum time
necessary to complete each direct or indirect production operation, Compari-
son Letween the actual results and the expected results show the productivity
inuex. The Van den Abeele method is extremely valuable for the individual
analysis of mech mill and operation within the mill including departmant
sactions, but it is complex, and factories with deficient organization do
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not find it possible to utilize these methods, because of lack of detailed
production statistics and controls,

The measuring of productivity by standard mills cen be used effectively
for making simple comperisons of productivity levels on a national besis, by
ranking each mill under & code number indicating its position relative to the
standard miil. The stendard factory will be different for each country or
for each region, depending upon the situation; setting up nypothetical re-
gional standard mills will permit significant area comparisons,

Latin-American standards

In order to establish standard comparison mills for the Latin-American
countries, the Economic Commission for Latin Amarice {ECLA} evaluated stan-
dard mills for cotton spinning and weaving and also for the wool industry.
Although these standards are being revised at present, the figures indicated
give a valuable basis for productivity comparisons. The production fFigures
ars:

(a) Cotton spinning: baseo on yarn count We 18 and on a production
of 90

per cent carded yarn and 10 per cent combed yarn, the pro-
duction is 4300 grems per man-hour, This includes the processes
from the opening room through the cone winders.

(b) Cotton wesving: Oased on & cloth with 2000 picks per metre end
100 centimetres wide, the production would be 27 metres per man-
hour. This includes the processes after cone winding to the crey
cloth, including warping, filliny, winding, slashing end the wea-
ving operation itself, All direct and indirect labour is included,

European S-andards

In Europe, the cotton spinners of six countries, principally the common
market countries, have established a standard mill with four basic indica-
tions:

a) The unit production per spindle;

b} The number of operators per thousand spindles;

c) The output of yarn per man-hour,;

td Man=hours needed to produce 100 kilograms of yarn.

All these figures ars being calculated individually as each firm is
ranked in the particular group. It mey happen, for instance, that a firm
with high unit output has also an axcessive number of workers, or that a
mill with lower unit output has a greater productivity because of optimum
use of resources, As one indication, stendards could be mentioned which
are used in these European countries for yarn, made of best types of cotton,
with a staple length of 1 3/8" and longer. (alculated yarn production would
be 2o grems per spindle-hour, with 3 1/48 workers per thousand spindles, The
production would be 8 kilojrams of yarn per worker-hour and the HIK [ hours
neaded for production of 100 kilograms of yarns 1/20's) would be 12.0.

These trends ars especially remerkable because before the “econd world
War, Europe was known as "the continent of production secrets”.

The reorganization of existing mills to achieve optimum production
levels is possible and desirable, but often it is not easy tn achieve, It
is necessary to create conditions favourable to proguction and to improve
production conditions. The first calls for improvement of deficiencies in
eir-conditioning, lighting, machinery layout and work policies; the second
concerns such aspects as reduction of yarn breaks through the use of more
suitable types of cotton or blends, the installation of pneunatic waste re-
moval systems and travelling owverhead cleaners, analysis or loom stops and
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better loom programme plerning, the simpilification of processes and trans-—
port, better material hanuiing and positioning, increases in package and
can size, simplification Jf manual processes including simpler operation
through the use of patrolling systems, introduction of better supervision
and improvement in machinary efficiency by better maintenancs,

This short outline illustrates that optimum productivity is not. easy to
introduce and to maintain, [t requires arduous daily effort and intensive
work, oftour under difficult operating conditions,

tEvery aspect of mill planning must be brought to bLear when the time
comes For actual implementation and this will deaol not only with such matters
as proper electrical and water supply, but with the functional lay-out of
equipment, streamlined flow of materials, up-to-date machinery and future
possibilities of expanaion,

Training needs and problems of tecrnological transfer

The fear has been expressed that the low levels of education in moast
developing countries will severely limit the possibilities of introducing
modern production methods into these countries, While this may be true of
some industries, it does not seem to be necessarily true of the textile irw
dustry, Most of the miils which have been set up in the developing countries
in recent years incorporate modern equipment, and by no means all of them
have been operated unguccessfully., The protlem of technological transfer in
textiles is most marked at management level, OUperative skills, and even the
skills of intermediate manegement, such as shop foremen and maintenance wore
kers, are relatively easy to acquire except in man-made fibre production.

Mathods of technological transfer

There are basically two ways in which foreign technology can be obtained
for textile production, and these broadly correspond to differing stages of - i
development, The first method is to import the mill which incorporetes the i
advenced technolojy, complete with the key administrative personnel; the
second is to acquire patent and production rights, CGenerally speaking, the
first method is especially applicable to countries that have little or no
experience of basic textile production - natural fibre spinning and weaving,
It allows the country concerned to benefit from the advanced production
techniques without having first to assimilate them, If the mill set up in
this way is controlled entirely by expatriate staff, subject to the policies ;
of a for=ijn firm, that is, an ovaerseas branch of the parent company, then |
there is a danger that little of the advanced technology will be aliowed to
leak out to the rest of the economy, There may also be jittle attempt to
train nationals beyond the level of intermediate management. The enclave
system of production generally tends to have iittle dynamic effects, How=
ever, this "overseas branch" type of technological transfer is rather un—
common in the textile industry at ieast for production based on the natural
apparel fibres, “or some industrial textiles, such as cordage, and for mare
made fibre production this syatem seems to be more applicable, As an alter-
native to a private enterprise "branch" it may be possible to transplant a
mill as a result of government initiative. In this case, there is a better
chance of the technolony being acnuired by natinnals after a period, as the
expatriate staff are usually required to train nationals up to all levels
of management,

The second basic way in which advanced textile technology can be ac-
quired by a developing country, is by the granting of patent rights and pro-
duction licences. This method pré=supposes a higher stage of developmant
in the receiving country. It is not generally applicable to textile industries
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based on the natural fibres, being more often concerned with the production
of yerns from men-made fibres, usually synthetic fibres such ss nylon, poly-
esters, and polyvinyl derivatives. In the nature of things, such technolo-
gical trensfers are nsgotiated between privete firms, and while the (overn-
ment of the developing country may sncourage such a schems, it can hardly
initiate it. As the patent transfer takes plsce from strictly cowmercial
motives, very little of the edvanced technology will be allowsd to lesk ou'
into the economy. The donor firm hes expsndsd considersble sums on rasearch
and development, and is urwilling to pert with the results unlesc ajsquete
remunsration is ohtained.id/ Neither the donor nor the receiving firm will
be willing to allow the technology to bs obtained by third perties without
aimilar paymant, The royalty payments can be burdensome, The amount is
usually fixed in terms of ths annual quantity produced or sold, but 'm.-}_-é/
times & Fixed sum is required to be paid sach yeer irrespective of these,

It is worth noting that ths acquiaition of technology from foreign firws
implies the adoption of standards epplicable to the plants instelled in ine
dustrialized countries. Textile machinery manufacturers in thsse countries
ars rsluctant to offer anything less then the most edvanced machines avei l-
able, but while certain features, such as automatic transportation devices,
may be superfluous in the conditions of the developing countries, and cen
be dispsnsed with, ths baaic mschanisa of the advanced equipment is usually
substantislly chesaper in terms of capital cost for e given level of output,

Each of the methods of technological transferencs outlined above ine
volves considerable expenditure of foreign sxchangs, In both cases, ths
machinery and squipment will have to be imported, and the plant mey be de-
signed and constructed by expetriate sngineers and architects, using, per—
haps, highly capital intensive building methods. Resident sxpatriats menage-
ment are relatively highly paid, and it is usually necessary to allow them
to remit a substantial proportion of their sslaries oversess., It wi.l also
be necessary to send seversl nationais oversess on goverrment grants for some
months of ine-plant training in the donor country,

Methods of treining

The problems of training staff for a new textile mill in developing
countriss can be examined undsr thres heads: opsratives; interwediats manege-
ment; and top management.

(a) Operative training prerants few problems. The development of textils
squipment over the last few years hes tended to reduce the labour
content of a machine, whils at the same time reducing the risk in-
volved in its use - the humen element, Far from becoming morse
arduous, opsrative skills are actually becoming simpler with less
complicated operations being called for., Thus the treining of
machine opsrators can be schieved in s short period of around

}‘.‘J It should be notsd here that it ls in the commercial intersst of the
donor firm to overvalus the bensfits which can be derived from the
patent trensfer.

13/ At a given profit level, the reduction in unit production costs which
will be permitted by the new technology clearly must be greater then
the unit payments of the royaltiss necessary to obtain it, For e for-
mal discussion of this theorem see Ing. E. Urosco, Conocimiento Técnico

mceserio pere ls Industrielizecibn de Paises poco Deserrol’ecos
Jbsthculos que se oponen a su Transferencia (S onf . 23/6.12),

ul genersl study is given in The Role of Patents in the Trengfe:
g! Tg!mﬁ! to UMV‘IM c H ! (i .5 22 MBV ., .
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one or two months, usually in the plant itself, In many cases
operatives can be left to learn the routine by watching other
workers,

{b) for intermediate management and meintenance mechanics, the fn-
creasing complexity of the machinery has meant sume rise in the
skills necessary, [ntermadiate skilis are Last obtained abroed
in the plant of the appropriate machinery menufacturers, who often
make little charge for these services. Ihe time periog involved
is usually from three to twelve months, The ste!rf selectea for
this training will normally have some industrial experience, not
necessarily in a textile mill, .hen Lney return from svroad, it
is sometimes still neacvssary to employ expatriate staff for a
short period to avoid starteup diff iculties, In ganeral, the
level of intermadiete skills required for the production of man-
made fibres is higher than required for textile production based
on natural fitres, and may take longer to Lncuicate, However,
the developing countriss which set 4 man-made fibre plents are
normally relatively advenced, sc that the fund of talent available
for treining is correspondingly larger.

(e} The training of top management involves the largest expsnditure of
foreign exchange, In some cases the ey personnsl may require to
study abroad in technical colleges or uriversities for two or three
ysars before taking over control of the mill from expatriate staff,
In other cases the expatriate staff alone are expected to train
their successors, Expatriate staff are Jusually recruited, some-
times by the fimm supplying the machinery on & two or thres year
contract, and considerable prassure 1is brought to baar to have the
staff completely nationalized at the end of that term, However,
managemant skills consist mainly in adapting an organization to
suit various circumstances rather than marely organizing & routine
which is immutable, As this is a matter of experience rather than
treining, a period of two or three years from the start up of the
mill is probably much too short,

Ireining schemes reguired

Much attention has been peid recently to the technological gap betwsen
scadesic training at a universityor technical college, and the practical
treining on the shop floor. Generelly, the knowledge acquired at a university
or technicsl college tends to be theorstical, The instruction concentrates
on the exploration of Fundamental principles and phenomsna, often by means
of abstrect methematical formulae, Exploratory models sre usuaily constructed
on a theorsticel basis rather than being derived from actual experience in a
mill, Little attention is paid to the properties of individual machines manu-
factured by competing firms. Too little attention is paid to the commercial
end business aspects of technological training. For these reasons, academic
training must be eupplemented by & considerable period of practical in-plant
training. All too often, mills in developing countries are run by recent
gradustes from a technical school with no practical experience whatever.

A generel outline of a desirable in-plant training programme fym
textile industry in developing countries has been discussed recently .
The class should not consist of more than 25-30 persons composed of mainly
greduates or students of textile engineering with no previous expesriencs,
together with man with work exparience of the textile industry or eimiler

48/ United Netions Centrs for Industrisl Development, Workshop on Textile
Industries (E/C.5/101) 19a5.
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activities but with no academic training. The curriculum should include in-
struction on the appiications and besic properties of both the traditional
fibres and the newer synthetic fibres., Attention should be given to the po-
tential of the modern methods of spinning and weaving, including the use of
automation. This should be done with actual machines similar to the ones
which are to be used in the new textile mill, Some attempt should also be
made here to display the versatility of the various machines and to indicate
the operating problems which they might encounter in developing countries,
Nptimum conditions and work loads should be indicated for each machine,

Much attention should also be devoted to maintenance and repair requirements,
The technological knowledge thus acquired will be of iimited velue unless it
is supplementsd by studies of mill management methods including the planning
of production and mill distribution, cost and labour controls, and quality
control.

The treining envisaged above desls with technological considerations
only. For mill manmagemant, however, commercial training is just aa important,
Bookkesping is a very scarcs skill in daveloping countries, but without an
adequate account of inpsyments and outpayments proper managemant becomes im-
possible. Again, some ettention should be paid to the sources of commercial
information such as intewrnational textile magazines, and U.N. and other intsr-
national agency publications. Finally it ie often desirable to impart even
@& rudimentary knowledge of market study methods, sales organization, and ade
vartising.

Trajning institutes

Most developing countries suffer from a lack of specialist training
schools for the tsxtile industry, and thus have to ssnd students abroad with
a consequent loss of foreign exchenge. It is worthwhile, therefore, to ex-~
amine the question of the minimum sconomic size of treining institutes. Cone=
sidering ths low proportion of technically qualifisd workers required in the
textile industry, it has besn suggested that the workforce should reach over
10,000 peopie, befors a treining institute for intermediate management and
exilled worksrs specielizing in the textils industry would be worthwhile. }2/
A minimus of 50,000 employees would probably be required bafore the erection
of a special department at a University devoted to textile sngineering could
be contemplated, Such a department would probably have an annual throughput
of 10-15 technicisns snd enginsers. As many developing countries have wOrk-
forces in their tsxtile industries well below the minimum economic size, it
may be possible to arrange these courses on & regional bmsie,

Marketing

Marksting is the integretion of all functions in moving any type of

from production to consumer. The marketing functions, as applied to
the textils industry, ars direct sslling, customer servics, product develop-
ment, advertieing, sales promotion, and market research, plus, of course,
co-ordinetion with the manufacturing and financisldivisionsof the company.

NModern marksting must include the following:

(a) An individually tailored programme containing both long and short-
range objectives;

Lodz, Poland, 1965,




(b) A functional orgenizstion to carry out the marketing plan;

(c) An integretion with the menufacturing and administrative components
of the organization,

It is the task of a company's chief officer to maintain a balance among
the marketing, production and administretive services.

Warket ressarch is continuous investigation of individual markets. It
can be divided into two arsas: internal and external market research,

Internal market rssearch takes under consideration all past =sales re-
cords in such categories as fabrics, styles anu customers, in order to pro-
Ject sales expectations,

Externsl ressarch involves the organized collecting of information, from
a veristy of sources, as to what the customers are using and what portion of
the total market the company is getting, It is field ressarch in its strictest
sense, providing & knowledge of what takes place in each market; the habits,
prejudices and predilections of ths customer; the prospects, competition,
channels of distribution, spherss of influence and many other factors.

Markst research can assist operations by establishing acceptable quality
standards, It is essential in setting up reslistic forecasts, production
schedules, advertising and promotion nesds and sales targets., It may also
adviss mill .anagement with regard to the purchasing of rew materials, chemi-
cals, dyestuffs and othsr nesds.

Market ressarch is also a tool for obtaining information on trends,
particularly in connection with products based on changing living standards,
new fibres and materials and general sconomic fluctuations.

The product development dspartment is responsibls for formulating and
recommending plans for adding, changing, or discontinuing product lines, It
prepares fabric specifications and manufacturing information to guide the
mill in carrying out its expsrimental runs,

It is often advisable to have an indespendent group responsible for pro-
duct development so that it can be fres from the pressurs of meking repid
profits, Direction for the group should come from the marketing manager, who
should certainly be the one best equipped to forecast the potential of & new

product,

It is sssential for the sales personnel to be kept up to date on its
company's advertising and promotion programming,

Ths sales steff should be responsible for maintaining a pre-determined
sales volume within the established price structures. Through market research,
quotas can be set up and record systems used to predict what fabrics should
bs sold and in what quantities, during each period of thes ysar. Such fore-
ossts should be periodically comparsd with ths actual sales efforts.

The importance of customer service ia often overlooked. Many American
textile companies are industry leadsrs today bacause of the effectiveness
of this marksting effort. Others have suffered advarssly when their deficient
product service was unable to copes with customer demands.

With price end quality diffserentials betwesn goods from various textile
sanufecturers becoming increasingly smaller, it is now up to the salesmen more
than ever before to provide something beyond products at the right price in
order to book the orders,

The aynthetic fibre producers present excellent sxamples of customer
esrvice, While it is trus that most textile mills cannot afford to do this
@8 well as the fibre producers do, there is practically no textile organize-
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tion that cannot do more by giving improved customer service ths attention
it deserves.

Marketing administration and control consist of (a) the marketing ad-
ministration and (b) the production and sales co-ordination and inventory
control. Proper functioning of the marketing departmants staff divisions in-
volves considerable handling of tremendous amounts of data. Analysis of or-
ders as they come in, the need to keep up with inventories, goods in process
and supplies on hand are only a few of the demands placed upon marketing ade
ministration and control developments in sales, market and production areas
that must all be balanced constantly, This department is the closest link bet-
ween the manufacturing and the over-all marketing programme.

Marketing administration is directly responsible for scheduling orders
in kesping with manufacturing possibilities and requirements, for working with
accurate up-to-date cost data, provided by the mill, so as to achieve the most
economical operation possible. Their accurecy of forecasting and scheduling
can do more to reduce production cost and the amount of capital tied up in in-
vestment and inventory then almoat any othsr management function,

Ths marketing administration should also have the responsibility for
maintaining inventories and for providing market ressarch with accurate date
drawns from past sales records and inventory ccntrol reports,

This can bes done by sstting up data processing eauipment so as to gst
facts and figures as fast as possible, working directly from ths original
orders snd comparing this data with sales forscasts, inventory, production
schedules and other items.
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VII. RECENT TECHNOLOGICAL DEVELUPMENTS AND THEIR
APPLICATION TO DEVELOPING COUNTRIES

Policies in developing countries with regard to automation

Automation is not only revolutionizing textile machine menufacturing
and mill operations but causing economic upheavals that undoubtedly will
have repercuasiona, Many developing countries, intent upon building up their
own textile industry, ere eager to set up modern and sophisticated plants
that may neither satisfy their desire to absorb significant numbers of avail-
able labour, nor their ability to compete effectively with highly developed
mills in countries more industrially advanced. Others among the developing
countries are installing less sophisticated, even good secondhand equipment,
which is becoming increasingly available in the United States end in Europe,
which is likely to utilize more of the available manpower and at the same
time require operation and maintenance of a less compliceted nature.

whatever course the developing countries choose in esteblishing their
own mills, they will rely on the more developed countries for the supply of
machinery, equipment and techncial know-how for many years to come,

Transition to autometic equipment

The revolutionizing trend towards partial or full automation keeps manu-
factures, especially those with recent large investments in conventional
augipment, greatly preoccupied. However, as these changes are being introduced
gradually, their equipment will not become obsolete overnight,

Textile machinery builders are conscious of the fact thaet present-day
equipment cannot be discarded for some time to come, and they have there-
fore been developing numerous special attachments for these machines which
permit a certain amount of automation with existing equipment. These modi-
fications and attachmenta have become familiar to spinners and weavers every-
where. There have teen installations of high draft attachments and replace-
ments of small spinning packages by larger ones. The replacement of small
cans by large ones is common and of great value to mills that have not long
ago made substantial investment and do not find it justifiable to replace
their equipment with completely new machines.

Another popular chemge-over is the rebuilding of conventional cards to
high production units by means of an attachmunt manufactured in both the
United States and Europe. Ooth the card comb and the comber box are removed
from the front of the card, and card web crush rolls, which pulverize the
dirt and other impurities in the web and perallelize the fibres to some de-
gree, are installed. In combination with metallic card clothing and the
replacement of cylinder and doffer bearings, this attachment may permit an
increese in production of up to 400 per cent. The cards produce up to forty
or Fifty pounds of sliver of a superior quelity and strength against the mare
twelve pounds obtained previously.

A potential saving can be achieved also by an attachment parmitting auto-
matic dnffing and possibly going even a step further by combining the doffing
and winding operations on the spinning frame or transporting bobbins to an
automatic winder without manual handling of material.

Installation of Unifil attachments to looms has besn another step to-
wards automation in weaving departments. Naturslly, the installation of an
automatic winder may go a long wey towards reducing hendling end winding
costs,
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froblems .of automation

#hile considering the advantages obteinable through automation, mills
in developing countries might well consider the disadvantages inherant in an
sutomatic system which reguires much better maintenance and higher skilled
machanics and at the same time doas not absorb a sufficient quantity of the
labour available, In the spinning department for exemple with previous tech-
niques, J5icliy two to four operators per LD spindles were empioyed. The
automatic system renuires just about one skiiled agperator or even less per
iJIJ spindies.

Autometion ma., hoawever, be attractive for developing countries if be-
siges latnur savings, substantial advantaces, such as less material handling
ang &8 more uniform quality of the intermediste product, can be obtained, It
mey be possible to produce & more even cerd or drawing frame sliver in one
operation through carding or drawing, as no menual material handling or posi-
tioning takes place and human error is reduced to e minimum, If the same
operations are non-automated, variations in the picker lap might occur, or
the picker lap might be demaged during transportation or by bad manual hand-
ling,

Automated, semi-automated, non-automated and "systemated"
cotton spinning; comperisons of these systems

1. Ths Saco~Lowell semi-automated spinning system

Saco-Lowell Shops in South Carolina, U.5.,A, has designed its automated
machinery fur versatility so that certain units can be phased in with con-
ventional machings. With this arrangement, a mill can choose machines or
components best suited to its particuler requirements. For instance, in
fibre preparation a completaly automatad system operates from the bale of
raw stock through the first drawing., Mills running small lots with frequent
changes would be at a disadvantage with this system because all the stock
would have to be run out for each change, and the output geined by means of
the continuous automated processing would be of fset by downtime for changing
stock,

For such mills an alternate method is available that utilizes a single-
beater picker and lep-fed cards. tiy this method a set of laps can be run and,
by inserting manual handling of stock at this point, all the machines can
be kept in full production with the stock allotted when and where needed.

The continuous automated systam usas the Blendmaster bale-plucker, which
removes fibres from five slabs of stock simultaneously, [n the model mill,
four of these bale-pluckers deliver into a control reserve box, which gives
a twenty=bale mix, A reserve bale of stock is manually loaded onto the feed
table of each bale-plucker and the bagging and ties are removed, No further
manual lsbour or contrcl is needed until full cans of breaker—drewn sliver arse
ejected from the coiler of the drawbox,

Conveyor teblas pass the slebs of stock back and forth over revolving
beaters, The beater pins pluck the stock from the slab in almost individual
fibre form, Ths stock is transported by air to the reserve box. Trash and
dirt are cleanad from the stock in the process, these heavier particles being
diverted by baffles as they are removed,

The slsbs of stock ere srranged in step formation so that the reserve
bale is fed to the first beater when the slab nearest the opposite end of
the bale-plucker is almost exhausted, Each slab is indexed forward to the
next beater section every time a tresh bale is added, The remainder of the
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last slab - about twenty to thirty pounds of stock - is routed to an opener-
cleaner and thence into the main stream of stock at the reserve box.,

From the reserve box the stock 1is conveyed by belt to chutes located at
the back of revolving flat cards. As mentioned earlier, & picker can be used
and the cards can be lap-fed instead of using the chute feed system, The
cards are coupled in line with a common drive sneft, driven from a single
motor. GCtock is fed to the card licker in slightly compressed form, prepared
by fluted feed rolls at the base of the chute. Each card processes twenty-
five pounds per hour and is capable of even higher production,

The cards do not have coilers. The web is removed from the doffer by
rolls, passes through & vertical celender over a turning bar, and is deposited
upon a conveyor belt. The slivers are in ribbon form and they are stacked
one upon the other to form a rectangular sandwich which is delivered by the
conveyor belt to the rolls of the drawbox at the end of the card assembly.

The drewbox has an output speed of 1600 feet per minute and delivers
into 24 by 48-inch cans, The full can is doffed automatically end en empty
can is placed in position by the sam@ mechanism, Autometic controls slow,
but do not stop the cards and drawbox during the doffing operation.

In the model mill after the finisher drawing, and the comber lep pre-
paration, there are saco-_owell Versamatic drawing fremes of two daliveries
gach. These drawing fremes have power-driven creels, fluted calendar rolls;
they operate at speeds up to 800 feet per minute, and deliver into 20 by
48-inch cans, The sliver for carded yarn goes directly from finisher drawing
to the frames, The stock for combed yarn is processed into leps by Saco-
Lowell®s 10 1/2 inch lap winder and goes to the comber. These combers have
alectric controls and full stop motion coverage. Each comber has twelve
heads delivering into 18 by 42-inch cans, and operates at 140 nips per minute,
versamatic frames are used for post--comber drawing.

Roving is processed by the Rovematic, Seco-Lowsll's high-speed roving
grame,. This machine is svailable in six different models that have the versali-
ty to process 90 per cent of the fibres produced commercially. The machine is
capable of flyer speeds of 1200 to 1800 r.p.m. and produces sither a 14 by
7-inch packsge or a 12 by 5 1/2-inch package, depending upon the model.

The spinning, utilizing Saco-Lowell's Spinomatic spinning frames, has an
automatic doff presparation system and bunch builder. Tt can also be aquipped
with an automatic two-speed regulator to enable it to operate at the highest
practical speed during dif ferent stages of the bobbin build.

The doff preparation system senses a tull bobbin, builds & tip bunch
(uhnn required), places the ring rail in doffing position, tilts the thread
guides, stops the frame, and signals the operator by means of an indicator
lamp. The system also tekes over the controls when the doff is completed,
builds a filling bunch (when required), jogs the ring reils, and starts the
regular bobbin build before relinquishing control to the frame mechanisms,

The Twin Automatic Doffer is used in the model mill in conjunction with
the Spinomatic spinning frame. This doffer has twin units that procesd down
both sides of the frame simultaneously, doffing Full bobbins end donning empty
ones. The complete doffing sequence is eutomatic from the time the operator
positions the essembly at the frame until the doffing units return to the
control unit after restarting the frame.
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The model mill also has a winding process, the yarn being placed upon
cones or cheeses by a travelling spindle winder., This winder is supplied by
Saco-Lowell's automatic cop~feeder. The feeder stores up to 1000 bobbins of
yarn on a horizontal feed teble and they ere fed by an inclined table to a
rotatory magazine. The magazine supplies a knotter,which splices the end of
yarn ot the bobbin to that of the cone or cheese on the winder head. The
bobbin is automatically pleced on the delivery spindle of the winder. The
feedar has provisions for sorting piece bobbins from the empty ones es they
are doffed from the winder. A sacondary conveyor feeds these piece bobbins
back to the magazine.

Comparison of Saco-Lowell semi-automated spinning system with up-to-date
ngn-automated miil

Such & comparison is very interesting, and some definite conclusions can
already be drawn, although the semi-autometed and automated mills are still
to be considered at an initial stage., Of course, there already exist mills
which operate with such equipment,

The following comparisons are based on a plant construction by the
Saco-Lowell Shops.

The spinning that is ceing compared consists of 2 lines of pickers,
72 cards, 12 drawing frames with 2 deliveriaes each, 8 combers, 4 roving
frames with B0 spindlas each, and 50 spinning frames with 384 spindles each =
a totel of 25,344 spindies,

The difference betwesn the automated and non-automatad equipment consists
in that the first processes - from opening through picking and carding up to
the first drawing - are continuous, The roving and spinning remain unchangad,
sxcept that an automatic doffer does the doffing and positions the bobbins
to automatic winders,

The mill is expected to produce approximately 250,000 kilograms of yarn
monthly, in 120 working hours per waek, average yarn count 24's {English count)
of which 50 per cent is carded and 50 per cent is combed.

r lement: Details of the lahour complement can be seen from table 12,
which demonstrates that for the non-automated mill 1,77 workers are needed
psr 1000 spindies shift against 1,20 for an automatad unit, Probably the
figure for the autometad mill could still be slightly reduced.

126




Table 12

Labour complement per thres shifts of
ths Seco-Lowsll cotton spinn mil 25,384 spindl

1963/1964
12

Opening and cleaning 6
Cards 12 3
Drawing 12 3
Combing 6 6
Roving 6 6
Spinning 24 24
Doffers 16 3
Oversser 1 1
Mechenics 6 6
Shift foremen 3 3
Secrstary in charge of lab, — —
Direct workers 100 63
Indirect mkm!/ -] -
lotal 136 93

Averege!

per 3 shifts, operstors per

1000 spindles 5.3 3.60

per shift, opsretors per 1000 \

spindles 1.7 1.20

For traveller changing, oiling, card grinding, buffing, overhauling,
transport and cleaning.

t It should elso be mentioned that the price per spindls for
the non-automated mill veries bestween $80 and $85, whils the automated spindle
costs between $100 sna $110.

2. The " ted" mill 1/ whityn Mach

whitin Machine Works, Whitinsvills, Massachusstis has developsd & seni-~
sutomatic mill, called the "systemated” mill to describs the two concepts
which form the development: systems and automation,

The process from opening to cerding is continuous. Whitin uses Asrodyne=
mic cards., The two drewing processes ars non=automatic; so is the roving
processs. The Whitin systemated mill uses a so-callaed cresl staging ares,
and the sutomatic doffer, Audomsc, deposits s full cresl of empty roving
bobbins from the spinning frams in this aree.

U

18/ 0.G. Dockray, "The Systemsted Mill", Textile Industriss, Fab, 1965.
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Hoving: The protable roving-bobbin cleaner is positionea anu actuated manu-
ally by a8 roving tender, It then movas automatically down to the creel in
its staging arsa mount while rotating suction cans encapsulate sach of the
bobbina to remove any remaining layers of roving.

After the bobbins are stripped, the creel is ready to be transported in
quarter sections to the roving frames, This is done by a light crane which
operates only within the roving and staging areas blocked, by automatic
signals, from collisions with the Audomac doffer which enters the stauying
area only to pick up or deposit spinning-frame creeis,

Above the roving frama, the light crene with one quarter of the spioning
creel holds empty nobbins for the roving spindies. As the operstor removes
these from the creel, he replaces them with full bobuins of roving; al further
handling, boxing, or trucking of the roving is eiiminated,

The smaii crane indexes &5 the opsrator works his way down the frame;
it can be stopped by & foot pedal if necessary,

The cycle of creeling at the roving frame is repeeted until the four
sections of the .pinning-freme creel are filled, The creel is then raady
to be transporte: to the spinning frame by the Audomac,

Spinning: The cycle begins when a spinning frame signals to the A.domac that
it is ready for doffing.

The spinner {or other -peretor) presaes a button on the freme, which auto-
matically winds down the ring rail, reises the belloon control rings and
thread boards, and starts the doffing operstion. The Audomec removes the
full bobbins and replaces them with empty bobbins, then takes the full bobbins
to the loading station, where it drops them off and takes on a fresh supply
of empty bobbins., This is all done automatically.

Whan a new cresl of roving is needed, the Audomac is sent ot the proper
spinning frame, whare it picks up the empty creel and proceeds to the staging
area with it, There it picks up a full creel and returns to the spinning
frame, This is done under the direction of the operator.

At the bobbin loading station the full bobbins are boxed, properly
oriented, and taken by conveyor to the Foster-Muller Automat winders, to which
in the near future they will be fed automatically. Empty bobbins go back to
the atation on a conveyor for return to the system,

While the full bobbins are being boxed, they are electronically monitored
for boLoin shape and formation, Jff-standard bobbins can be pinpointed as
to the spindle they came from, making it possible to chaeck on the causes of
sxcessive enda down., Empty bobbins returned from the Automats are sorted,
oriented, end fed into cleats to be picked up by the Audomac., ODefective
bobbins are automatically rejected,

We Average 0,97 operetors per 1000 spindles., The total esti-
mated machinery investment is, as can bs seen from table 13A, spproximately
$120 per spindle.

P%tlon cmte: The sccompanying seriss of tables show tha organization and
costs Tor & systemated mill with 29,568 spindles designed to produce 1453 POUNds
per hour of 2U's end 2b's carded cotton knitting yarns., The total labour cost
per pound would be 3,81 centa, A fair estimats is that the per pound lsbour
cost for the sama yarn in an existing mill with typical facilities and ma-
chinery would bs in ths naighbourhood of 9 cents,
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Comparison between European semi-automated and
conventional ug-to—date spinning eguiaent

1. The Ingolstadt system

Previous comparisons between autometed, seni-automated and non-automated

apinning mills were made on the basis of equipment constructed by American
machinery builders. ¢igures representative of European-made equipment are
provided by the German spinning machinery firm of Ingolstadt concerning six

different spinning plants, from conventional to automated model plants, Pro-

ductivity comparisons are made for up-to-date plants now under construction
as well es those plenned for the near future, Quotations for the latter
plants are estimated and subject to revision, but this does not substantial-
ly affect the figures.

The accompanying tables will show the comparative cheracteristics of
the six spinning plants,

The following comments should be mede regarding the cost sstimates end
requirements of the operator, expressed in table 19,

The calculations are based on three shift operations with 7000 hours
ysarly, Wages and salaries are baesed on operating conditions in the Federal
Republic of Germany, the wages for & non-automated plant being calculsted
relatively lower, since an autometed plant requires perscnnel possessing
higher skills.

The costs of electric power are calculated at DM 0,08 per k¥Wh, a price
which will, of courss, very for different countries, cities and plants, es
will the amount for depreciation and interest and the building comatruction
costs (sstimated in tha Federal Republic of Germany at DM 500.- per Ve

Thess indications. however, form a good basis for comparison of tha
different projected plants anywhere. Naturally, the costs are only partiel
cost, and include factory wages and salaries, depreciation cost, intersst
and cost of slectric powsr. Notwithstanding all such limitations these fie
gures will form a veluable guide for cost comperisons of verious types of
spinning plents.
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Isble 12

A nning mill
A, NMechinery list

6 bale pluckers (six-bale) 4 fine cleaners, SMSA
6 conveyors, grevity feed (six-bale) 4 material-transport fans
2 blending hopper fesdsrs, MGH 4 condensers, LVZ
1 waste fesder, MBA 4 material-return controls
4 fibre separetors, FC831F, %" 38 chute feeds
4 fibre seperetors, FC831, %" 38 asrodynamic cards
1 Axi-Flo cleansr, Model B 14 filters, S5Fla4
1 opsner—clesner, HOS 1 control pansl
3 two-way distributors 1 roving waste machine
6 hopper feeders, KN 4 blowers

6 bresker drewing fremes, W/C; power cresls; nested 24" cans; coilers to
accomodate 20" x 48" oans, crush rolls

6 finisher drewing fremes, W7C; powsr creels, nested 24" x 48" cans, crush
rolls

12 Scotsman roving fremes, 84-spindle (totel 1008 spindles), 14" x 6 1/2" x
10®, long dreft

-16staging ares positions (8 per bay); equipped with automatic bobbin-strip-
ping devices (one for each two bays)

88 vanguard spinning fremes, 336 spindles sach (total 29,568 spindles), 3 1/2*
geugs, 10" traverss, 2 1/4" rings; Unitrol top rolls snd saddles; combi-
nation builder (filling wind); Whitin automatic windedown device; sectio-
mnal creels on frames

12 sxtra sectional creels (six per bay) in staging erea
24 Fostar-Muller Automat winders

2 Audomacs, including freme-cleaning trunks, vacuum sweep collection, ceiling
fans, and sutomatic tubs-handling eystems

1 small hoist for tramsporting spinning cresl sections batween roving frames
and steging aroe

2 conveyor systems for transporting full tubss from tubs-handling station to
Automats

2 conveyors for tramsporting empty tubes from Automats to tubs-arrenging de-
vices

Total estimated machinery investment $3,565,083,00
Estimatad machinery investment per spindle : 120,58
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Tabie 13 {cont'd,)

B, Labour and wage schedule
Employees
per _shift per_ogeretion
lst 2nd  Jrd
Qpening through drawing:
fale opsner-plucker oacer 1 1 1 3
Card tender 1.5 1.5 1.5 4.5
Drawing tender 1.5 1.8 1.5 4,5
3ection hand 1 1 1 3
Card setter=fixer 1 1
varhauler 1 1
Swesper-can hauler 1 1 1 3
9 6 6 21
foving through windjng:
Roving tender 3 3 3 9
Spinners 4 4 4 12
Audomac operetor e 2 ] (]
Section man i 1 1 3
Roll picker 1 } §
Traveller changer 1 1
Cleansr-cresl por. 2 e 2 -]
jvarhauler and spindle setter )3 1
Uverhauler=helper 1 1
Utility hand 1l 1 1 3
Section man, winding 1 1 i 3
Winder tendesr 4 4 4 12
utility hand, winding 1 1 1 3
Inspecting, wrapping, pmcking, etc, 2 2 2 6
————
25 2l 2 &7
Totals ;) 7 4] a8
weges, avg. $1.65 per hour, 40-hour week $5,508,00
Frings benefits et 1%
Total weekly labour cost W79,
Hourly production, standard pounds Spun 1,458
winding waste, % .08
Net lb, wound/hr, 1,461
Hours operated per week 120
Total weekly production, lb, 175,320
Cost per pound
Opening through drewing ] 0,0077
Roving through winding !._.Ba.m
Total cost per pound .
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fable 13 {c\‘)nt'd.)
C, Prod on

Sardim

Sheet fed, oz./yd. 16
Total grains/yd, entering 7,000
Draft (3.54 waste) 112.5

Greins/yd, delivered &80
Lb./card/nr, at 100y a5
Efficiency, % 95
Lb./card/hr. actual a2
Lb. reaquired/nr, 1,837
Cards requirsd %
Cards recommended 38
Net 1b,/can, 24" x 48" (estimated) a0

Qrewing: Bresier Einisher
Sliver fed, crains/yd, &0 &0
Doublings 8 8
Tatel grains/yd. entering 480 480
Draf't 8 8
Sliver delivered, graine/yd, 60 60
Delivery roll, feet/min, 1,000 1,000
Lb, delivered/hr. at 100% 171 171
Efficiancy, % 75 78
Lb, delivered/hr. sctusl 128 128
Lb, required/nr, 1,529 i,81
Deliveries required 11,9 11.9
Deliveries/machine 2 2
Machines required 6 6
Can size 20 x 48 16 x 48
Net 1b./can (estimated) 86 40
Hoving: Hank

+75 95
Sliver fed, greins/yd, 60 60
Draft 3.40 6.04
Size roving bobbin M4 x61/2 14 x 6 1/2
Net lb./mving babbin 4,78 4,75
Twist multiple 1,40 1,40
Ted 1,21 1.3
Spindls r.p.m, 980 980
Front-roll diameter, in, 11/8 11/8
Front roll r.p.m, 222 196
Lb./spindle/hr, at 100% 2.0758 1.4487
Efficiency, % 80,4 83.9
Lb./spindle/hr,, actual 1.6687 1.2138
Lb./required/hr. /oay 575 179
Spindles required/bay M8 148
Spindles/freme 84
Fremes required 12
Actual spindles 1,008
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Table 13 (cont'd,)

Hank roving

Doublings

Draft

Twist multiple

Tod

Spindle r.p.m,

Traveller feet/min, (approximate)
Front-roll diemeter, in,
Front=-roll r.p.m.
Lb./spindle hr, at 100
Efficiency

Lb, /spindle hr, front roll
Contraction, %
Lb./spindle hr., actual
Frames

Spindles

Std,. lb.spin/hr.

Net 1b./bobbin (estimate)

Doffer utilization:

Doffing cycls, hr.

Fremes/bay

Doffs/hr.

Doffs/bay/hr.

& min,/doff and clean

Min., power creel/freme

Extra doff (if desired) o/
Maximum total use, min,
Maximum total use, o

Wests sllowsnces snd gtock requireesntst

Yarn spun, lb./hr.
waste at 2.5%, 1b,
Roving, lb./nr.
waste at 1,0%, 1b,
Finisher drawing, 1b./hr.
waste at 0,5%, 1b,
Bresker drewing, 1lb,/hr
Weste at 0,5%, 1b,
Card sliver, lb,/hr.
waste at 3,%%, 1b,
Opening and cleaning, lb./hr.
Waste at 3.0%, 1lb,
Raw stock required/hr., 1b,

e/ Besed upon creeling hour,

20's
95
27.37
3,35
17.08

9,700
5,714

181
95.6
.04148
4,03
03981
8,736

«3l

Total
1,468
k

Count
20's
75
1l
26,67
a.ﬁ
14,98
5,242
1
189
06891
95.1
08802
6.03
068376
82
20,832
1,120
«31
Ceunt
20's
8,77
3
5.4
7.1
42,6
10,0
6.0
58,6
97,7
Hahie roving
75 +95
1,120 b ]
25 9
1,19 k.7

1,506
15
1,521
8
1,829
8
1,8%
6
1,993
45

1,642
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Table 14

Plant Spin plen B 410 55.9-/

bsle-~openers: model 8Bi; inner width, 750 mm,
The stock is introduced by a feed lattice 2.5 mm long

nsonveying belts, model MTT

rust exhaust fans, model SV 1

<sondsnsers, model KD 1

feeding chutas, model FS 1

o.epwise cleansers with 5 besater rollers STH
horizontal openers and cleansrs HO 1

preumatic twowway distributors

scutchers, model SM 1

electric control plants, complete with csbinet ES 2

piping complete
duat cage single filters, EF 2

Intal orice of blowrgom DM 740,099

Saioning_dagarteent
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cards, model KB; working width 950 mm, (about 37%), sliver delivery
in coller for cans 18" in diameter end 42" in height (450 mm, x
1085 mw,); cylinder with stesl wire clothing; flats with special
clothing

Price st DM 22,325 per card o 2,768,300
Grinding equipment oM 23,440

high speed drewing frames, model SB 64 with 4 deliveries and centrel
drive for processing cotton and staple fibre up to 60 mm, in length;
draft system: 3 over 4, with spring weighting from ebove; coiler
arrangement for cans 18" x 42¢,

Machine can be sunk into the floor, 35 mm,

Delivery speed: 140-180-180 m,/min.

Price sach, DM 43,035 OM 344,280

high draft speed frames, model 6; for sliver Nm 1,0-2,4 with 96
spindles each; 260 nm, geuge, 300 mm, 1ift; 4 rollers; two-zons
double apron draft system, with pendulum weighting arm PK 500;

needle bearings for 4 linss of rollers; meter counter for pre-

fixed sliver lengths; LTG pneumatic etop

Price eech, DM 87,035 DM 686,280




Table 14 {cont’'d,)

64 ringspinning fremes, model RO 10; 4u0 spindles each, 75 mm, spindle
gauge, S50 mm, ringdiameter, 280 mm, 1ift, with +¥2 spindlaes for
paper tubes of 230 mm; double-apron high-draft system, with pendu=-
lum weighting arm, PK 211 E 60, and naedle bearings for 3 lines of
rollsrs. Orive by squirrsl cage motor on tension rails,

Price per machins, motor included OM 76,845 DM 4,918,080
Totel of nn dapartmgnt oM 8,750,380
Total price of Plant I
Blowroom oM 740,805
Spinning department O 8,750,380
Tentetive FOB price OM 9,491,160

Without gg% parts end
ACCHsEories; approx. DM_9,500,000

Plant lis in n Bw 2816 E/
2 eutomatic fesding and blanding unita with four pickers end
automatic lap changers
nigh production cards with cans 16" x 42"
high-speed drawfremes, with automstic cen transport system

roving frames with 96 spindles each; 260 mm, pauge; bobbin size
12" x 7*

ringspinning fremes with 460 spindles sech; 75 m, gaugs; 50 wm,
ring diemeter; bobbin length 240 mm,

Totel price oM 8,190,000

Elant IIP

Same eguipment ss plant Ils, but ringspinning departsent is equipped
with cop doffing machines, Tha cop doffing machine moves along the ring-
spinning freme and doffa successively ons cop sfter snother. It cen be
moved from one spinning freme to another.

Total price DM 8,670,000

Pipnt III
automatic feeding end blending units with bale-openers but without
pickers (direct card feed)
nigh production cards with automatic fesd can siza 35" x 42"
drewing fremes with automatic cen transport system
roving fremes, 96 spindlss each; 12" x 7" bobbins
ringspinning frames with cop doffing, as described for Plant [Ib
Totel price pwm 8,880,000

o o 8

3

$oek

Blans Iy (adn alan 10/2019)%/

2 asutometic feeding, cleaning end blending units with tale pluckers
with direct fesd of cards
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Tapls 14 {cont'd,)

R  high production cards with reilway fead

8 drewing frames with automatic cen dotting and sliver levelling
device

8 roving fremes with 96 apindles each; 260 mm, geuge; 12" x 7"
babbine

64 ringspinning frames autometic, with doffing device for es:h freme

Plant v (spin plan ang@}y

Plant vV differs from Plant IV only in the construction of ringspinning
fremes, es ringapinning fremes with doffer attached operate most ecoe
nomicelly, with the maximum number of spindles. The bobbin sizes are
being kept small in order to be sble to operats st high spesds. This,
in turn, makes it possible to reduce the total number of spindles re-
quired, The small bobbin sizes, howsver, require the utilization of
sutomatic conewinders which can process such bobbins economicelly.

A

g/ %ee tables 15 snd 154,
B/ See tables 16 and 16-A,
g/ Ses tebles 17 and 174,
§/ Ses tables 18 end 104,
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2. The Platt system

The automated unit of Platt Orothers (Sales) Limited is the outcome of
many years of research and development at Textile Machinery Makers' Research
Limited, in the United Kingdom,

After early trial experience, Platt faelt that further ma jor advances
could be achieved only by the instellation of a full scale plant, operated
under mill conditions. This unit, known ae Briersville Mills has given Platt
the opportunity of fully developing such a line of equipment. While the
sutomation system described is of experimental nature it is nevertheless
quite clear from the results achieved that such a plant is technically
feasible and will produce satisfactory yarn. The procedure is as followa:
Jpening, blending and cleaning: The initial section of the unit comprises
blending hoppers delivering onto & conveyor. Trom the end of the conveyor
the material is taken pneumatically to an Ultra-cleaner, after which it
passes through the beater part and the jet part of an air-stream cleansr and
onto @ cage condenser, [t is deposited by the condenser on a second lattice
and then pneumatically conveyed to a stillage hopper.

Stillsge hopper: Final blending tekes place in a stillage hopper which feeds
the blended stock forward at a controlled, constant rate to the cards, To
simplify the problems of uniform distribution, & single hopper, with e maxi-
mum production rate of 240 pounds per hour (or 109 kilograms per hour) feeds
four cards and acts as a reserve in the event of a stop motion opsrating at
an sarlier machine in the line.

Chute feed to cards: The weight of materiel fed to each card is between
approximately 16 to 18 ounces per yard {or 49v to 558 grams per metre)., This
is a relatively light feed compared with the weight fed from conventional
blowroom hoppers and in order to control the ragularity of feed the front
and back sheets of the chute are oscillated and driven from each individual
card doffer. This ensures that the meterial from the bottom of the chute

is compacted and also that if a card is stopped the material does not pack
in the chute and so alter the density,

Cerds: The cerds incorporate all the major features of & high production
uchinc and will produce sliver at up to 45 pounds per hour Eicn' 20.4 kilow
grems per hour),
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Oilers, spindle

Tencars
Treveller-

Snle opaner-lower

Pioker
Picker lap trersport |

oecluding clasnding

Coren:

Tenders
Con Paulars
Drewing freme
Roving freme
Trarmport of
roving bobbine
Aingepinndng freses:
Mechanics, Fixars
Elec
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Autoleveller: In order to ensure that & regular draw box sliver is produced,
the four card slivers are pessed through en autolevelling device consisting

of tongue-and-grooved rollers aituated on the sliver table at the back of the
drawbox., The position of the measuring roller operates a displacement trans-
ducer, and the total output of the cerd block is controlled by varying the
rate of Feed to one card by means of an infinitely variable geer which is
controlled by en electronicelly opersted servo-motor.

Drawbox: The group of slivers from the autoleveller is drafted in a high-speed
drawbox based on the Mlercury drawfreme, operating at delivery apeeds up to
1200 feet per minute {or 3o metrea per minute) .

Efficient web control is achieved by a new duplex calendering and con=
densing system,while liberated dust end fly ia continuously removed by ths
Magne Vac system of direct suction cleaning.

A special feature of the frame is a fully autometic, pneumatically opers-
ted, can change mechaniam which removes full cans and places empty cans under
the coiler.

Fault control: Processing faults may occasionally occur which require opere-
tive action.

If the fault occurs within or in front of the drawbox, for example a
roller lap or choked calender trumpet, the drawbox stops, the cards drop to
slow speed and the slivers are run to waste in an air stresm at a point im=
mediately behind the drewbox, After splicing up, the line is restarted snd
gradually accelerated to full speed.

Faults behind the c¢rewbox ara detected by electric stop motions and the
line drops to slow speed. Ouring this time, the autoleveller is inoperative
and the card at fault ia automatically stopped. Having corrected the fault,
the operative restarta the card and the line is returned to high-speed running,
Packaging apeedframe: This machine has a aingle row of spindles only, two
slivers being creelea to each spindle. “ith a gauge of 9 1/3 inches (248 milli-
metres) and a 1ift of 14 inches (356 millimetres), it produces bobbine 7 inches
(178 millimetres) in diameter. Flyers ere of the aerodynamic, lightweight,
cast-alloy type.

An elactronic stop motion ia fitted at the front to operete whensver a
roving breaks, while a aimiler back atop motion detects sliver breakages,
Automation in card rooms: Automation in the cardroom offers a worthwhile re-
duction in operatives for a moderate capital outley, Tha elimination of
laps and card cans reduces handling and obviates the possibility of faults
arising from manual piecings. Planta of the Briersville type can be supplisd
whers conditions are suiteble.

Veriations of this system are possible. One such modification which
goes part way towards card room sutomation, but which avoide the complexities
of linking cerds and draw frames, is also aveilable. Such a system providse
a simple and flexible plant which does rnot require the seme rigid stendards
of maintenance and operation, while further steps towards “ull automation
can be taken in the future if required,

This latter system links blowroom and cards by a continuoua chute feed,
retaining large cans up to X inches in diameter at the front of the cards
and at the drawframes. Coupled with the use of optimum package sizes, this
provides an exceedingly attractive and economic layout. Several units of
this type are already being manufactured,

Chute feed to cards: Oasically, this plant consists of cards fad by chutes
ss in the previous scheme, but in this case each card delivers sliver to
its own frse-standing coiler. Cans from the card are then taken to two
passages of drawframes, from these to a speedfreme and then to ringframes.
Cards: The cards with their chute feed follow the same pattern as in the
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automaetion line, except for the method of collecting the sliver from the
front of the card,

Cerd slivers, instead of passing along a tsble to & common drawbox, are
deposited in individual cans in front of cach card., It is therefore possibie
to slow or stop & card for doffing purposes or any other reeson without
affecting the function of the plant as a whole. For operational efficiency
both at the card and at subsequent machines the doffing frequency is reduced
to @ minimum by the use of large cans, the type employed being 36 inchaes in
diemeter by 42 inches high. As these cards ere erranged so that they can be
run at slow speed for pliecing purposes, a measuring device is incorporated
to bring them down asutomatically to slow spesd efter a given length of sliver
has been deposited in the can; doffing and replacing of the can is manually
effacted at this speed.

Orewframe: Cerd sliver is passed through two passages of Mercury drawframes,
the first passege being arrenged to take the large dismeter cans from the card
and also to deposit the drawn slivers into cans of 36 inches diameter by

42 inches high, ready for feeding the second passage machine.

Thess cans are provided with caetors on ths bass for sase of handling
end es the cans are eautomatically replaced whsn full, e certain degree of
automation ie effectaed within the machine. This factor, coupled with the uss
of large size cans, gives a high machine afficiency with the minimum operative
work load,

. The second passege of drawframe varies from the firat in the size of can
produced, this being 18 inches in diameter by 42 inches high, a size deter-
mined to a lerge extent by the evailability of space bshind the spessdframe,
At the sams time these ere ressonably large cans, end 83 they are sutomati-
cally doffad at the drewframe high efficiencies can be echieved., The cans are
without castors end ers carried on trolleys st the front of the drawframe,
the trollay forming part of the doffing eystem,
Speedframe: The type of speedfrems employed is the S, 2vk, ITI, producing
packages for the ringframe of 14 inches 1ift by 7 inches diemeter, The number
of doublings previous to this machine ie thirty-six; thus obviating the
necessity of doubling et the spesdframe. Consequently, 8 single sliver per
spindle is fed to the machine, enabling the conventional two rows of spindles
to be employed. The frame is squipped with s 3-over-3 drafting system which,
while simple in construction and operation, is adequate for the low draft
requirements.,
Spin gluns and staffing: The following pages give comparable spin plens and
staffing for an eutomation unit, & chute feed to cards system and a modern
conventional plent. It will be seen thet the sutomation unit requires 36 blow-
room end card room opsratives as against 43 for the conventional mill, In
all three cases the DHP figures are low; only very few existing mills echieve
this level,

ons betwesn au tic and non-automstic w.
on the basis of Leesona w 8 t

In order to enable the textile technologist to determine the most
advantageous equipment for winding he muet coneider such factors as the pur-
chese price, the lesbour requiremente, the quality of yarn to be produced snd
the spece svailable. The sttached comparisons wers made on verious types of
Lessona winding equipment, built in the United States: the eutometic winder or
Uniconer; the regulsr Rotoconer; and the high speed Rotoconer.

1, Un&conlr

The Uniconer, Leesona’'s sutomatic winder, has the following specifica-




tions:

Yarn renge: Typss - all naturel yarns snd spun synthstics
Counts = primarily Ne 8's to 80's

Winding speed: Up to 1200 yards per minute

Typs of knot: Weaver's or Fishermen's

The factory price of the Uniconer is aspproximstely $620 per spindle,
which includes: The head motors end controls, bobbin supports; positive
waxing attachment; autometic weaver knotter; tekslits treverss; standard
package holder; builtein cleaning mechanise (overhesd trevelling cleaner);
built-in lighting; shelving for finished packages; two Conveyors and 88cs-
lators per side; empty bobbing end reils for trewelling boxes,
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Iskie 20 {cont'd.)

aabioe. L ciatin Mgy iuxgy (TN
SLarese. anilsardcee
1} opening line, Ml handier/umsts san 1 1 1
2 soutchere Cotton fesdur 1 1 1
Scutoher tender, stc. i i 1
4 H,P, corde Tender 2 2 2
4 Glote dreew’remms
4 Globe dree’rewes Tendar 2 2 2
& 84 spl. npuec fremes Tender 3 3 3
AAENRR 0y SACICNS. ANEREMAREE Y M0I ATCLLIATY
Shift supsrvisor i i i
Setter/meohenic 1 2 1
Lap oarrier/laboursr 1 i 1
Genarel m/c, assistant i 1 i
i4 15 14
43 Gporetives = 1,86 O.M,P,
ta.oom
& x 30 spl. ring frown Spirner ? ? 7
Ooffer 4 & 4
Roller picker i 1 -
Gererel »/c. sssistant 1 2 . 1
S00L. L0 Mmaniaar. A0 A0RALMEY
Sift supervisor i i 1
Setter/mechanic 3 ] 1
Elsctrician - 1 -
Soouring tesm (elso for cerdress) - " -
Ot ler/oender i 1 1
Set carrier/weigher i i 3
Trav, changer/cless spindle Bledes, Mo, « 1 -
foss clesrar - 1 -
- _—— -
1? " s

i

) Opsretives » 2,31 OM,.P,

%
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Jauie 21 [cont'd,)

Machings
and

(pening machines to S
stillage hoppers

25 H,P, carus
S Msrcury drawframes

(sach 1inked to unit of S cards)

8 48 spl. spesd frames

£b gescription

tele hendler/wasts man
Cotton feeder

Tendier

Tander

ewrogm end cardroow supervisory eng sncillery

Si_roge

42 x MO spl, ring Premes

180

Shift supervisor
Setter/mechanic
Lebourer

Germral m/c, assistent

Spinner

Doffer

Roller picker

Gersral m/c, assistant

Shift supervisor

Setter/machanic

Elsctrician

Seouring teem (slso for
cardroom

iler/oander

Sett carrisr/weigher

Numbar of ;ggmtlvog
%; t L Shift g ";h;f‘t 3

»

1
2
i
1
12

[
M'D—‘D—‘ND—‘

-
~N ‘ Lo o .t WO

3% Upsretives « 1,38 (,H.P,

— R Y |
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Trav, changer/clesns spindle

blades, etc.
Foam clesner
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Iople 22 (cont'a.]
f
iching {88 dmacription F. E) ahire 3
digsreqe snd cargroom
Jpening machines to 4 Sels handler/waste man i 1
stiilage hoppers Cotton fesdsr i 1 1
24 H,P, cards Tander 1 1 1
4 Warcury drawframes T
4 ¥ercury drawframes ender 2 2 2
v 84 spl. speed frames Tender 3 3 3
8hift supsrvisor i 1 i
Setter /mecnenic 2 2 2
Lebaurer i 1 1
General m/c., sssistant 1 1 i
13 13 13
2 Oparatives = .50 UH,P,
Sioe oo
A2 x MO #pl. ring fremes Spinner 7 7 7
affer 4 4 4
aliwe picker i i
venurel m/c, sssistenmt i i i
SMift supervisar i i i
Setter/mecrenic i 2 i
Elmstricion - i -
Souring tesn {slso for ceraroos’ - 8 -
01 ler/oancer i i 1
Sstt carrier/seigner i 1 1
Trev. changar/clesn spindles bledes,
m. - & -
flooe ciasner - i -
_—— - -
i? b4 18

60 Qpuretives » 2,30 0,H,P,




2, Reguler Hotoconer

For winding speeds of ebout 600 yards psr minute it is priced at
US$122 per spindle ex works, including: Orive head switch; coning attech-
ment; pareffin attachment; slub catcher; tilting vertical supply; double
deck with card rails; conveyor attachwment:; motors.

3. High Rot r

The high speed Rotoconer consists of prectically the same parts as the
Reguler Rutoconer, except that insteed of a vertical supply it hes a verti-
cal adjustablo one, It hes & variable spesd drive and high spssd parts that
permit the machine to opsrate at speeds of sbout 1200 yerds per minute,

Comparison teblge:

The following comparison ghests for procsssing the sama types of yarnas
under determined conditions (yarn count, bobbin weight, cone weight, and
bresk rete) show thet for winding a quantity of 5467 lbs. in eight hours
(2476 kgs. per 8 hours or 308 kgs. per hour) there are the following re-
quirements in spindles and personnel:

Total number Spindles OUperstor Total number of
spindles per productivity opsrators required
required opsretor per hour per shift
A0 pounds)
Uniconer 190.8 88 195 3,80
Reguler 629.8 64,22 69.65 . 9.8
Rotoooner
High Spesd M2,2 B 89.68 9,81
Aotoconer

Thess comparison figurss cleerly show the differencs betwesn the thres
winders. The advantages of autometic winders wers described in s previous
chapter. The high spsed Rotoconer requires & smaller total investment and
ummnmofqowmuum-nm-wmmu
limited, There is howsver no saving in lebour costs,
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Table 23-A
Calculations for regular type 44 Rotoconer

Drum windi;g enalysis
(servicing spindles in cycles snd doffing peckages individually when full)

Yarn number 18/1 Yarn spaed 600

Bobbins per pound 3,33 Bobbin runs 7.56 min, (A)
Yards per bobbin 4,536 Spindle stops turning in .75 min,
Pounds per cone 3.2 Total time per cycle 8.31 min, (F)
Bobbins psr cone 11,00 Estimated end breakage 7206

(1) 100 bobbins changed x ,125 min, = 12,50 min,

70 breaks tisd x ,105 min, 7.35 min,
9,09 cones changed x .173 min, = 1,57 min,
Allowance for walking time

(150* /min.) s .57 min,
Total for 100 bobbins changed

and 170 (E) spindles serviced = 21,99 min,

Aversge service time per bobbin 2.&.._9_9.!'@'92.421 .2199 min. (C)

(2) spindles per operator

Averege service time per spindle = 21,99 min, (B)

170 spls. (E) = ,1294 min, (D)

Spindles per opurator = 8,31 min, (F)
.1294 min. (D) * 64,22 spindles ()
(3) gabbing per operetor per hour
Allowances:
Cleening & misc, 56 60 min, x 85% = 231,92 bobbins
Fatigue 106  .2199 min, (C)

Total sllowance 15}

(4) Pounds per operator per hour
231.92 bbna, per opr. per hour = 69,60 pounds (“)
3.33 bobbins per pound

(5) Maghine sfficiency
231,92 bbns. per opr. per hour x 7,5 min, (A) = 45,5%
64,22 spindles x 60 min, per hour

= 629.8 spindies
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Table 23-0

ulations for h t 44 Rot
Qmw

(servicing spindles in cycles end doffing packages individually when full)
Yarn rumber 18/1 Yarn speed 1,200 y.p.m,
Bobbins per pound 3.3 Bobbin runs 3.78 min, (A)
Yards per bobbin 4,53 Spindle stops turning in 75 min,
Pounds per cone 3.30 Total time per cycle 4,53 min, (F)
Gobbins per cone 11.00 Estimated end breskage 0%

(1) 100 bobbins changed x .125 min. « 12,50 min,
70 bresks tied x 105 min, e 7,35 min,
9.09 conss changed x 173 min, e 1,57 min,
Allowance for walking time
(180* /min.) =« .57 min,
Total for 100 bobbins changed
ond 170 (E) spindles servicede 21.99 min. (8)

Avarece ascvice tine owr iobbln RSP n (Bl . 2199 min. (c)
(2) Saindiss per cosrator

Aversge service tims per spindle « 21.99 min, (B)
1om wl‘. (E) - 01& .‘"0 [D)

Spindles per operetor = 4,83 min, (F)
1294 ain, (p) ° 3800 spindles (G)

(3) Retiine ger cestater ser hour

Allowsnces:
Cleaning & misc. 5% G0 min, = GO% " 231,92 bobbine
Fatigue 10% .2100 min, (C)

Total allowance 15%

(4) Baunde ger oosretor oar hour
231,92 bbns. per opr. per hour « 60,65 peuncs (M)
3,33 bobbine per pound

() vashine efficiency
231.92 bbns. per opr. per hour x 3,78 sin, (A) « 41,7
35,00 spireiles x SO min, per howr

() Saindls resuired
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Cost and oads for ¢ fhorst win ") nt :
BKN and Aut

A tabla prepared by W, Schlafhorst and Company of Moanchengladbach pre-
sents comperison date for winding with bk, & non-automatic winder of rscent
model, and Autoconers, demonstreting that for processing tha sames type and
ouantitiy of cotton yarn one needs 264 BKN spindles with 9 operators, against
180 Autoconer spindles with 3 attendents,

Inkia ¢

Gansacian data?
20/1 Cottun yarm, English yarn count 20/1
900 Winding speed m,/min, 1,1@
120 Net wmeight of bobbin in greme 120
4.5 Winding time in min, 3.7
o Asties per bobbin N
20" Plastic Typs of tube &°.30° prastic
1,000 Net waight of ohwess in grems 1,000
™ Erficiency % ok
1.28 Actual production in kgs./ houwr 1.7
20-20 Assigrable rumber of spindles -«
3.8 Praduction per operetor per hour in kg, n
k] Production of the installetion in kg. X0
? Workers per shift 3

g/ Tebies 8% and I8 prepsres by ¥, Sshiafharet, Neanchergledimeh, Fedsrel Resalis of
Osreany, builders of Sebh asohines.
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Table 25 shows cost comparisons bestween sutomatic and non-sutomatic
winding, based on two-shift and three-shift operetions.

It also brings out thet sn improvement of quality can bs achieved, as
well es savings in winding cost, with the well-known Autoconer, which hes
found good acceptance in many parts of the world.

Comperison of weeving costs; ROti machinery works

This study, made by Aliti Machinery works Limited, Switzerland, analyses
the menufecturing costs of medium quality cotton fabrics, whose specifications
are given sepsrately. It is based on sscondhand weaving machines; modern
weaving machines of simple design and handling; noneconventional weaving ma-
chines (gripper shuttle machines),

The study is besed on an aversge wage, including social benefits, of
SFr. 2,50 per hour. Figurs XIII gives the weaving costs at the seme wage
level, yet in order to give a complete picture, wesving mechines with box
loadsr and Unifil have also bsen included,

Thae figures clearly show that on a wege level of 3Fr, 2,50 per hour, ine
cluding social benefits (approximetsly US$ 0.60), weaving machines with rotary
battery are most sconomical for the mentionad typs of fabric, wheress with
higher wages, machines with box loader or with Unifil should be used, to pro-
duce economically,

Conssquently, it is important for developing countriss to purchass
weaving mechines that may sasily be modified by mesns of box lomder or Unifil,

Isshoicp) data
Esbris
Typs Cotton cretonne
Grey width, om, 148
No. of threads warp/weft, om. 26/24
Total nusber of warp enda 3874
Yarn count warp/weft Nm, /%
Machine specification

Ai1 Older, used conventionsl wesving mechines;
Bt Modern weaving mechines;
Ct Nommconventional weaving wmechines,

A - -
Type Cotton Auti hNonwgorwentionsl
warp/weft, om, Autaom, B8szl 160

loom 160
Treading motion Con Cam Cara

metion IT motion 57
Speed, picks per minute 150-180 160-190 200-210
Werp bees disweter, me, 300-530 7X0-780 &0
g/ Oouble width weaving,
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Quiput per mechine end hour

The stoppages listed below were taken from published reports and come
paretive studies.

Al e L

Stops per 1000 ends and

lm,@ picks 2.6-2.8 le2=1,.4 18]l B
Filliing breskages per

100,000 weft metres 3.8.4,0 2.4:2.6 2,32,5
Weohanical stops per

100,000 picks 2.,8-3.0 Q0,4-0,6 0.8} ,0
Stane oer maching and hour ot I effigisncy

If thess stoppages ars convertsd to one sechine hour et 90 efficiency,
tha foliowing avereges will result:

A - L
m o O- o& a ] t“
wre breakagss .Y +8) 2 x &2
Mechanical stoppages .- ] L8 2,10
- —————
Total stoppeges 1.8 98 2 x1,16
A .- e
Naching typs Cotton Auti Non-ganventional
ntonstic T2
loom
Spead, picks per minute 180w150 180.150 200-210
Machine efficiency M-8 91=83 8850
Picks per mechine and hour 7,925 10,200 10,926
Natres of fabric per hour 3.2 4,28 224,88
L ] L RN
Number of mechines required k<] 2% 110
conta ger JO00 setres of fairic

Tne Following cost factors srs teken into actount!

{s] Capitsl expenciturs;

Pergonnel;

¢} Working cost;

d} Weft winding;

e¢) Difference in ree material consumption,

od
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Capital sxpenditure
fa) [nvestment costs:

o = Lo

Number of looms required for an oute

put of 1000 metres per hour 303 235 110
Price of 1 machine {ncluding

sccessories Fr 3.01!3/ 10,500 45,000
Eatimated *ity and texes, 200 sFer 700 2,100 9,000
Transport and erection charges SFr 1,000 1,00 1,500
Cost of one machine resdy for

opsration 5Fr 4,700 13,000 55,500
[nvestment for & production capscity .

of 1000 metres per hour 1,424,000 3,119,000 6, 105,000

't} Deprecistion and interests per 1000 m, of fedbric:

Capreciation A 5 ysars
Deprecistion 8eo 10 yesrs
Asta of interest o Averegs &%
b R L
| elmigmelnn e Letam sumod  camas
Depreciation end interesti
per year Fr. M) ,000 447,500 854,700
torking hours: per yeser 8,0 6,0 6,20
Deprecistion and interest!
per 1000 m, of fabric 58,1 7.2 ..
L AR R
fersonnel expanses
fa) ‘Mechine allocetions per worker:
L 4. &
Oversesr o 96 48
Assistant foremen - werp geiter b1 +) X0 1%
Tying end drewing in 20 0 192
Yeaver 2042 8552 W24
Agsistant weaver 10 0 0
Battery filler %% 48 -
| weft treneporter 50 40 144
Empty pirne collector and trensporter 540 40 -
Pisce transporter 540 420 20
Mler 20 30 200
vaching clesner b, 4] %0 a8
a/ Secondhend mechine with partly new sccessoriss.
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(b) Personnel and wages for 1000 m, of fabric:
A £ £

sachine hours per 1000 m, of fabric 03 235 110
Overseer 5,06 2.45 2,29
Assistant foremen - warp geiter 1.68 .78 .57
Tying and drewing in 1.26 49 .57
Weaver 10,10 4,70 5.00
Assistant weaver 2.5 1.18 92
Battery filler 5.41 4,90 -
Waft trensporter + 56 «49 76
Empty pirne collector and trensporter +56 .49 -
Piece trensporter .56 49 38
Otler 1.08 .68 + 38
Macnine cleener 1.08 +68 2.29
tmber of parsonnel: per 1000 w, of

fabric in one howr e 14 L. 1l
Aversge wage/hour including social

benefits ¥r, 2.9 2.%0 2,000/
Weges: per 1000 m, of fabric SFr. 284,72 .2 Rl

The following factors sry teken into accounts

{ui Consumption of sccessoriss and mechine parts;
B Power consusption;
€] Buildings,

(e) Consumption of accessories snd mschine perts {spares):

R A &
schine hours: per 1000 m, of fatric x3 2% 110
Spare parts: psr mschine snd hour L8 LR 08
Spore perts: per 1000 e, of fabric Fr. 15.2 4,7 8.8
L ————— A
(v) Powsr coneumption:
Maching hourass per 100D m, of fabric 03 2% 310
Avaregs consumption: per sschine e
hour kW, 8 E.Q i.8
Cost of sisctricity: per K¥h Fr, 10 +10 10
Cost of elsctricity: per 1000 m,
of febric 24,2 2.5 6.5

g/ Vore specialized workers ere required, hence higher averege hourly weges.
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(c) Builaings:
Calculations are omsed on 6200 working hours per yeer,

A 8 <
Heching hours: per 1000 e, of fabric 03 2% 110
Space required for 1 mschine 2 u 12 19.5
Costs per #° ircluding lignt end
sir conditioning SFr., @5 5 25
Costs: per 1000 m, of fetric Fr. 135 11.4 8.7
(¢) recapituletion of working costs per 1000 metres of fsbrics
L ;I —
Spere parts ¥r, 15.2 4,7 5.5
Costs of sisctric current Fr. 4.2 23.5 16,5
Bud loirngs Fr, 13,5 1.4 8.7
Tots)l working costs: per 1000 =,
of fabric ¥r. %.9 ».5 .7
A SR L

L

S ¥ WA 1

The conventionsl seeving (A ¢+ 8) resdres girn wirnsing. ™e coste are

tabulated:
L8
Averege expersss for spindle end hour, irsiusing piwn clesning,
capital saperdiiture, poresrmel e sarking coats ¥, « X0
Winging speed: in astres per miruts ot 8B officierwy S0
Output per spirdie eng Mourt for Ne 34 Kgs 1,008
Aeguired weft seterisl:s per 1000 », of fewric ingiusing
Cost of pirm winding: par LXK », of Talris,
mpohires A ong § ¥r, 2.2
B L
2 E R -
(o) wmpme
Total mmber of warp erwis 3.0 308 3.0
Yarn count, Nm, » » »
Wuight of serp: per 1 o, of folris: grom 130.8 120.8 120.0
mests: ‘ﬂ" .‘ .: l:
Serp reguiresent: gor le. of fearic: grems 121.3 .2 120.48
Suppliomnt regdred: par 1 o, of faliric:
grang R 8 -




Warp width in the reed, cm, 156 156 156
Supplementary weft requirsd for special

selvedge - - 3
Picks, per cm, 24 24 24
Yarn count Nm, M4 34 b ™}
Weft requirement: per 1 m, of fabric:

grame 110.1 110,1 112.2
waste: in % o7 7 .4
weft requirement, including waste per

metre: grems 110.9 110,9 112.7
Supplement required: per 1 m, of fabrics

m - - 10.

(c) Sugglementery rew materiel cogt:
Supplementary werp: psr 1000 m, of febric:
kg,

9 N -

Supplesentary weft: per 1000 m, of fabric - - i.8
Aaw material: cost in kilogrems of werp S5Fr.4,.80 4,80 -
faw saterisl: cost in kilogreme of weft SFr.- - 4,20
Supplement: per 1000 m, of fabric 5Fr.4,3 38 2.6
Recapitulstion of costs per 1000 metres of fobric
(a) Depreciation and interest SFr, 55,1 72,2 1.8
(b} Personnel orr,. 74,7 43,2 .8
{c) Operating costs SFr. 52,9 3.6 30,7
(d) Pirn winding SFe, 2.2 22.2 -
{e) Supplementary raw meterial SFr, 4,3 3.8 7.0
Tatal of costs mentioned above!

per L0 m, of fabric SFp, 208.2 181,0 208,6
Lowsr prime cost: per 1000 m,

of fabric compared to A i - 28,2 6

Generel remarks

The compsrative study of the prime cost doss not take into sccount the
fect that the quality of variant A cloth is poorer than the rest, nor that
gifficulties may arise during finishing dus to the special sslvedge for
variant C, It is hard to assess in figures the cost of poorer quality end
the difficulties with finishing., But it can be safaly deducsd that if these
two factors were taken into account, the results would shift in favour of
variant B,

For low wage countries lowest prime costs will be aschieved by using
mocdern, easy to operate weaving machines,

For countries whers the wage level is higher, machines with box losders
or Unifil loom wincers should be used, By cutting out the battery filler's
job, personnel costs ere recuced by approximately one quarter, The seme
modern, yst conventional weaving machine would also produce et lowsst pri-
mary cosis,
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Figure XIV

Cost structure comparisons®/
Case A Cease 8

- amortisetion and interset
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The Sulzer wesving machine i?./

One of the most widely usad shuttleless looms is the Sulzer weaving
maching, which has been in production since 1953, At first, only a 130"
single«calour version of this gripper-shuttie mechine was manufactured, but
a model with e reduced reed space of 85 inches soon followed. The next step
was the istroduction of a two=colour unit for use with either model, permit-
ting two weft threads of different quality or colour to be inserted in any
sequence, Since then a machine with e fFour-colour unit has been put un the
market, and new models have been introduced with a working width of 110 inches
and wider,

The following deteils wers given to Sulzer by weaving plants with sube
stantial {nstallations of Sulzer equipment which has been operated in shifts
for several ysars:

1. gotten jnstallation

The equipment consist of 288 Sulizer weeving mechines of typs 130 ESIDE,

(a) Plant figures:

Space requirements 5,700 2 (6,800 sq. yds.)
Lebour requiresents per
shift 6 oversesrs

12 wesvers

4 2 weft carriers

1 cloth carrier

6 cleansrs

1 oiler

1 warp gaiter and tier
Production time 18 minutes per 1,000,000 picks
(b) Besic figures for standerd clothi

Naterial Calico cotton
Picks and ends per om,
(per inch) 24/24 (e1/61)
Cownt in tex. (English count) 30 tex./30 tex, (20's/20's) ,
Grey width @ om, (34")
Nusber or widths per
mechine 3
Picks per minute 210
Efficiency (including warp
changes) 92%

Nschine rumning tiss per month S40 hours

Production psr machine per
month 7,88 m,

18/ Excerpts from the Sulzer Technical Review No. 2/1961 by M. Steiner.
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fc) Cost figures (Basis: per 100 m. cloth)

wages in DM: M
Overseers (800/month) 0.83
Neavers (3,50/hour) 1,31
weft and cloth carriers (2,40 and 2,70/hour) 0.23
Cleaners and oilers (2.70/hour) 0,59
werp gaiters and tiers (3/hour) Q.09
Totel (including sociel services) 3,08
Spars perts 0.40
Elsctricity 1,18
Building costs Q.50
Depreciation and interest 5,71

{d) Total cost:
Weaving costs per 100 me 109,81

The waaving costs of this installation can further be broken down as
shown in figure Xv,

To simplify the picture, the many costing heads have been divided into
several main groups and the figures rourded of f, It should be noted that
this cost structure sppiies only to & new installation where capital imvest-
ments have not yet besn written off, ‘hen the charges for depreciation end
interest ceass to apply, the weaving costs ars reduced to about 47 per cent.
It will be clesr from this that such wesving squipment opsrates at extremely
10w cost when fully smortized or depreciated,

2. ige) AnxsaMation
The sauipment consists of the Sulzer weaving machinss of type 85 VSIUE;
{a) Plant figures:

Spece requirements 1,200 e (1,435 sq. yds.)
Latour requirements per shift 2 owersesrs
o weavers

1 waft and cloth carrier
2 cleaners and olilers
1mq¢1mmﬁw

Pruattion time 78 minutes per 1,000,000 picka
{0) ®ests figues for e stendsrd cloth:
Cleth vorsted twill
Pioks end oxis per om, {(per
Snh) 26/22(66/96)
Count in tax [English count) 30 tex x 2/30 tex x 2
(2/20's/2/20%s
{ Grey width 165 om, (65)
. Nusber of widthe per meching 1
ficks par winute 238
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Efficiency (including warp

change) 92%
Meching running time per month 540 hours
Production per machine per

month 3,186 m, {3,500 yds.)

(c) Costing Figures {besis: per 100 m, cloth; ir DW) O™
Overseers ( 800/month) 2,72
Weavers (3.50/hour) 6443
Weft and cloth carriers (2.70/nour) o.a2
Clesners ond ollers (2.70/rour) 1.05
Warp geiters and tiers (3/nour) 0.92
Igtal (including social services) 2.54
Spare perts 1.10
Electricity 2.7
Building costs 1,08
Depreciation and intsrest 16,06

{d) Total cost:
- 33,48

Although the situations in the cotton and woal incustries show perellsls,
there sre differences in the verious costing heads, s a comperison of figires
XV sng XvI shows,

Figure XV

Wesving costs ¢ ¢ Sulser weaving machine instellation for corten
00 _

Y

284 wage costs
including social sarvices

L

4'¢ spare-part costs

FY

10% power costs

i

5% building costs

i

i

S$I% copital costs
(wmortigation end interest)

i

L

g 3 2 8 8 8 & 3 8 8

=

169




Weaving costs of o Sulzer weaving mechine installation for wool

100
90
-
80 38': wage costs
“ including services
70 |
0 | 3% spare~part costs
6 ~ 8 power costs
50 3% building costs
«© |
20 48% capitol costs
- {amortizgation and interest)
m -l
1 I8 |
1
» P SU—— |

The increase in the costs for wages and social services to 38 per cent
{as compared with 28 per cent for the cotton installation) is dus to the
higher labour requirements in the wool weaving mill. Once the investment
hes been written off, that {s after full amortization or depreciation, the
weaving costs will be further reduced to about 52 per cent,

The main point brought out by the cost analysis given above is doubte
less the fect that wages, and thus lebour requiremants, here figurs much less
prominently than befors, The significance of this in view of the presente
day labour shortage in industriamlized countries is obvious, In the futurs,
weaving machines will continue to be a valuable means of reducing marual
labour,

Euturs trends in wesving
Future trends in weaving are pinpointed as follows:
Cepital outlay (and amortizestion) Rising
Performance and productivity of
machines Rising slightly
Quality of yarns Improving comaiderebly
Efficiency levels Linited improvements to be

expected

Peraonnal renuir-mto; *
Number of weavers and assistants Further savings possible

Number of supervisors No change
Cleaning Substantial isprovements
probable
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Preparation of warp Introduction of mechanical
drafting and dropper setting

Preparation of filling Introduction of larger weft
packanes

Transport of material Limited efficlency measures
possible

Versatility of machines Increasing

The discontinuous operation in weaving caused by warps of limited length
would not be altered substantially by the introduction of longer werps., In
addition, the use of longer warps is opposed to the present trend towards
greater versatility in the weaving mill, Generally speaking, therefore, while
improvements are still possible, a fully automatic weaving mill is likely to
remain beyond the bounds of reasibility,

Automatic and non-automatic “inishing

The new tachnological and chemical sdvances have brought about important
changes in the finishing technigues of textiles, and reductions in the cost,

Still, only certain sections of the process are working automatically, These
are ussd to graatest advantage when lerge quentities of the seme type of
goods or same colours are procesaed, For instance, the new dysing machinas
operate at an approximate speed of 70 metres per minute on average colours,
for example a current type of khaki colour used for uniforms. This spesed
means that the average hourly production is around 4000 metres. In order to
prepare the machine, it must be properly cleaned and the new dye bath pre-
pared, At least l-l1 1/2 hours are needed, In other words, it would not pay
to run 5000 metrss of cloth on s continuous dyeing machine because one would
nead more time for the clsening and preparation of the machine than for the
actual dyeing process, Cenerolly speaking economy dictates that at least
10,000 metres and an average minimum of at least 20,000 matres should be
dyed on automatic eaquipment, On the othar hand, in nomeautomstic jiggers
one can sasily dye lots of 1000 metres per colour without complicated pre-
parations,

This sxample illustrates the drewback of continuous high speed opsrations,
when production is small: especially in view of the high depreciation cost,
automatic finishing equipment cannot be said to be the most advantageous
solution in such ceases,

Continuous versus non=continuous finjshing

From a “eirly large Venszuelan finishing mill it wes possible to obtain
reliable comparative figures for mercerizing and bleaching of cotton cloth on
only jiggers, as well as on the semi-automatic mercerizing and bleaching
equlipment that is installed thers,

The following operations are involved in the non=automatic procsss:
singeing, desizing and boiling-off in jiggers, bleaching in jiggers with
hypochlorite, dyeing, mercerizing, neutrelizing and finally drying. A base
salary of $5,60 per dey was taken into consideration for two jigpsrs opsrated
by one man with a capacity per jigger of 100 kilogrems of cloth, Alsoc, the
usual rates for depreciations and general overhead expsnses prevailing in
Venazusla wers calculated,

In the case of bleaching and semi-continuous mercerizing, the actual data
of this efficient venezuslan finishing mill was taken into comsideration., The
plant singes and impregnates the cloth with the desizing agent and boiling=
of f is generally done in one operation, The cloth is mercerized, peroxide
is applied, arxi the washing is done in a second continuous operation, after
which the drying process tekes placs.
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Table 20

Bleaching end mercerizing in jiggers
(Cost in $US per kg. of cloth)

Chemicals &
other aux:narz

products abour Iotal
singeing .0c04 .0377 .0381
Desizing in Jjiggers .0148 0044 0192
Botleoff in jiggers .0144 .0158 0299
Bleaching in jiggers «400 .0104 0504
Drying - J411 0811
Mercerizing o422 0877 0999
Firal drying - L0411 0411
Overhesad snd depreciation - - 10880

Total coat 8077

Isbje 7

¥ Bt

SAut |

cloth)

(Cost in BUS per

of

kg,
Casing end desizing . 0004 .03 0304
‘Neroerizing, bleaching and
washing (cu in one
operation) including overe
hesd and depreciation L0802 0877 109
Orying L0811 0411 e 3% Y
———————
Total cost 1074

The calculations in tables 26 and 27 below are based on the figures
obtained fFrom the venezuelan finishing mill and indicate the costs in US
currency of the various stages of processing per kilogram of cloth,

It is importent tu note that substantial savings occur not only in labour
but also in auxiliary msterials for mercerizing and dysing, so that the cost
per kilogram of cloth in continuous processing is less tnan half of the
cost of the non=continuous processing.

It is worth mentioning that for most modern blsaching techninues com
pistely continuous machines are elrssdy being of fared, This will lower pro-
duction costs further. O5ut higher depreciation costs will have to be spplied
for such new machinas, which might temporarily offset the benefits.
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Comparison between continunus dyeing and pedeiig dyaing

Celculstions were made to compare production costs in the same Vene-
zuelan Finishing mill dyeing cloth by toth methads, Continuous dyeing wes
calculated best with iLots of 20,000 metres dyed with vat dyes in a reculer
khaki colour. The equipment consists of a 3=cylinder foulerd with a hut
flua, & chemicel foulard, veporizer end 8 washing compertments, with a pro-
duction spaed of atout 70 metres per minute., This dyeing unit is cperated
by three workers.

“or nonecontinuous dyeing the same colour was chosen with the same
type of dyestuffs, applied by dispersion on the foulard with the reduction,
oxigation and soaping performed on jiggers. The equipment consists of a
foulard and four jiggers, which are operatad by two workers with a proguction
of 1200 kilograms for 8 working hours,

Depreciation could not be taken into consideration, since Letwaen the
two squipments there is considerable difference in age. The following teble
shows the costs of the two mathods of dyeing.

Continuous Pads jig
pProcess
v ) AT
Labour cost 0.0271 3.0085
Nverneag 0.0880 0.0979
Dysstuffs, chemicels end
other products 0.0344 0,08%
Total cost: 3. 1435 8. 1910
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