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BACJGROUID 

Cotton accounts for approxlaately 50~ of world consuaptlon of aejor 
textlle fibres. It is grown lD about 70 developing countries including 16 of 
the 31 countrl• classified ln 1980 by the United lations as •1east developed•. 
far .. DJ of tbese countri• lt ls a key coaaodlty. Tile total value of the 
uporta of raw cottoD ud cottoD seed products was about S 570 •111100 ill 
1980-81 <DIF data>. 

Tlae share of the developing countries in the growth of world cotton 
production ta 1ncreu1ng. Over tile last 20 years the average production of tbe 
developing countria bas rlMD by approxiutely 50~. wbereas tbe production of 
tbe developed wcrld bas declined by 6S. 

CottoD is one of tile aost iaportant geu.erators of eaployaent and econaalc 
activity in the Third Vorld. It ls estiuted tbat at lMGt 125 ailllon people 
<ccttou faraers, fara workers and tbelr depeDdents> 1D the developing countries 
de~ive their livelihood fro• growing and bandllng raw cotton. A blgb 
prc•portlon of these people u,,. ID countries vb•.··- uneapl0J9ent and under­
eaployaent are probleas of the highest priority. 

Cotton provid• the spearb•d of industrial developaent for any countries 
of tbe Third Vorld. Soae 45-50 alllion people are dependent on the Jobs which 
have already been cr•ted by the rapidly de~eloplog cotton textile processing 
industries ln these countrl•. In order to ensure .. xiaua eaployaent ln the 
rural areas of tile cotton producing countries it is essential that their textile 
induatrtes continue to use cc~ton as their basic raw aateria!. 

Cotton and cotton products provide the developing nations with a aajor 
source of foreign excbange. The aDnual value of the coablned exports of raw 
cotton, cotton seed products and cotton textiles froa the developing countries 
ls c:~rrently about I 7 ,000 aillion. law cotton an~ cotton seed products ranked 
either flrst or .. cond ID iaportaDce .ss agricultural export earners ln about 22 
developing coun·tri• in 1979/80 and acc:aunted for aore than 20~ by value of 
agricultural •xporta iD 15 of tb ... couotri ... 

Cottoiil i• 11?so oD iaportaDt source of food. Tbe cotton seed ls t~e 
world's fourtb aost iaportaDt source of ..Sible oil and the aeal provides a 
valuable cattle food. If fully utilized it could provide 5-6\ of the worlcs•s 
total requir•••Dts of crud• protein. 

Tbe growing, procnsiog and exporting of cotton and its products provldu 
ar. al•aat ideal ••• of .ac:ial and .c:onoalc developaent and it la not 
therefore surprtstng tbat the d•••lopaeDt plans of •.any of the developtna 
nations are ba..s on tbe usuaptloD tbat producttoD of cotton aDd cotton 
texu1 .. will ,.. .. in a .. JOr grawtb factor lD their 9C01loai... Th ... plaDa 
cCNld, however, be frustr•ted if tbey bad to coapete ·betw"n tbem•l•• for a 
•tattc or decHDIDg warket. 
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Although world d-lld for textiles ls forecast to expend at an average of 
about 1.5-2.n per ,.er it does Dot follow that cotton will autoaattcally sbare 
1D this upustaa. TM -n-aade fibres have already captured aajor sections of 
the market and, although ID at.olute. terms raw cotton production ls ~t record 
lenls, cotton's .ur.. of warld fibre consuaption has dropped fr011 72S in 1~4 
to about !5K ta 1984. 

IDCGUl"Opd by tHlr gnat advance& in the 1960'&, the aan-aade fibre 
pralucera abarked OD _..,,. expansion pragraaaes aimed at capturing an ewn 
greater slMlre of tbe world's textile markets, !Deluding tlle local textile 
aarteta of tbe cotton productng countri• thaselves. 

Tbe Technical leseareb Divis!OD of the International Institute for Cotton 
<IIC> was set up in 1S67 to undertake teebnical activities necessary tc 
ufeguard cotton'• position in world markets. Xuch of its work 1s eoncentrated 
on products or process• which offer tbe greatest growth potential for eottou 
and 011 solving problas whic~. 1f unresolved, aight lead to loss of aarkets. 
In on!er to remain eoapetitive it is absolutely essential to upgrade tlle 
perforaanee of the product at every level. 

One of the areas whieb offers considerable growth potential for cotton ls 
mi"tted cuterwear. there 1s a strong eonsumer de11&nd for garments which 
coabine coafort and fashion appeal and which confers to the more relaxed life­
style of today. Cotton bas always enjoyed greet popularity lta knitted 
upderyeor. Tbe production pr.>eesses and perforsanee standards for underwear 
are relatively undeaanding but the production of high-quality, diaensionally 
stable cotton gut.eryeor 1n attractive colours and fashionable styles introduc~ 
coapletely new eODsiderations. The cotton processor 1s often faced witt 
unaccept.able uncertainties in atteapting to produce in volUl!le for the new 
aarke1.. 

About seven years ago IIC'a Technical Research Division, with substari.tial 
financial eupport froa the Overseas Davelopaent lda!n1strat1on of the UK 
Governant, eabarked on au in-depth progr .. ae involving extensive full-scale 
trials and developaent work, aiaed at pvttiug the aanufacture of knitted cotto~ 
fabrica on a 90UDd technical beP., to encourage tlle production of higa quality 
product. bJ a larger nuaber of coapenies. 

Tbe project establJ.aUd quantitative relat1onahips between the ll:n1tt!D£ 
paraafter's, the fiDishing routes and the fin.al product perfor .. nee for the •ost 
iaportant cotton knit conatruetions. Tt.e enoaous body of data which t.'a& 

generated <over l,'100 eeperate fabrf.c usples were produced> has been convert.~ 
into ueer f.-iudly pragruaes whieb ca1a be handled by -1-skilleci personr.el 
OD inap.nsive c:oaput«s. nu.-, for exa11ple, wbeA89er there 1a a cha1age eit':er 
iD ewtoaer apeeifica•iou or in tbe f 1n1a~1Dg procesa, the knitter can quic.dy 
calculate, witbout resorting to t'!"ial alld error, what hi• new kn1tt1D8 
paraa~ 2'.bou-.d now be. ID tbbJ way aanufaetur1ag riaka, developaent tiae 
and east co~ be nry 11uch reduced and raew aarket. can now be opeud up in 
knitted CX11:erw•r froa which cotton bas hitherto been excluded. 
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Iapl1c1t in tbe agreeaent wttb the ODA was tbe obligation to disseainate 
this new tnowl«'ge as widely as possible ln botb developed and developln! 
countries so as to create new aartets far cotton and tbereby increase cotton 
utilisation to the benefit of tile producing countries. Cotton processors ln 
otlaer countries are D~ sbovJng an interest in tbis wort and the tlae ts 
opportune to aate tbis knowledge avaUable to processors in the developing 
vorld. 

During tbe course of its wort UC also acquired a great deal of experience 
aDd 1nforaat10D OD •ADJ aspects Of knitgoods production a .. d this too should be 
aade available to knitters in the developing countries so.e of wboa say not yet 
aspire to the production of quality knitted outerwear. 

Financed by the Ul Gaverueot•s Special PurpoH contribution to UIIDO, the 
UC crganised, in lprll 1984, a seainar in Xanchester to discuss recent 
developaenta affecting quality and ef f lclency in the processing of cotton 
tnitgoods. These included tbe results of recent research and clevelopaent wort 
by UC and deaonstratlons of tbe Institute's coaJ»Jterised predictive aodels, 
designed to reduce tlY.e spent on eaplrical trials and to ensure greeter 
consistency of product quality. 

As a follow-up of the seainar e workshop was beld at the South India 
Textile 'Research Association · <Sr:·i:A> i?l Coiabatore, India froa 15th to 19th 
October. 1984. It was conducted by two IIC: ezperu, Ir. R.D. Leab and Kr. J.T. 
Eaton. SITIA vas responsible for the organ15at1on of tbe workshop and its 
tecbnlcal staff assisted ln the practical deaonstrations tbat foraed part of 
the wcrtshop. 

A second workshop was beld 1·a Jlexlco City fro• 19th to 23rd loveaber, 
1984 at the prealses of tbe Caaara lacional de la Iod~strla Textil <CAIAIITEX>. 
It was also conducted by Jlr. Leab and Jlr. Eaton. 

Because of savings 5Ccrued froa tbe seminar and tbe two workshops. 
suf f iclent project funds resatoed to consider holding a tb1rd workshop. It was 
agreed by the UI Governaent and Ull.DO tbat the location of this extra ~crksho~ 
should be iD Bra%il which bas a large cotton knitting industry. 

The prcpcsal was greet8d with entbusia~• by repr ... ntattves of the 
BruUlan knitting industry and of Centre de Tecoologia da lradustria Quiaica a 
Textil <CETIQT>, four of wboa bad attended tbe original seainar in April 1984. 

Tbe staff of CETlQ'J offered full cooperaticu to lIC and one of their 
repr ... atatlves visited tbe lIC laboratorin for two weeks 111 February 1986 tn 
order to becoae faaUiar with all aspects of the u: knltgoods work including 
tbe UH of the ccaputer progra••n. 

Tbe workshop was l»eld froa 2nd to 6th Jun~. 1986 1D the facilities of 
CETIQT and was attended by about 2'.J HD1or technical staff fro• tbe ujor 
IED1tgooas producers iD Brain. Two directors froa SEIAI aDd tbe Ull.DO 
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representative froa Brasilia also attended the opening session. The workshop 
wu agoin conducted by Kr. Leoh and Jlr. Eaton fro. UC Jlancbester. 

mlCYJSIOIS 

Tbe bitting alld finishing facilities iD Brazil are in general very 
eophtsticat.d and utnsive but the concepts behind. the UC bitgood& work and 
the ways ill whicb. · tHee concepts could be UHd to iaprove product quality 
geMrated ftrJ bu interest. 

ne IIC aperta uplainc wbat factors •ust be controlled, how such 
c:antrol could be echiewd aad wbat quality iapnwuent could be expected: This 
izafarmatiall was readily accepted tty the delegates and will undoubtedly be put 
into practice. Indeed, wile the IIC experts later Vt.sited a •ill whose staff 
bad attended the earlier -inar in Jlanclaester, they nabld that several of the 
IIC recoJDendatioD& bad alJ'eady been iaplaented. 

The llC prograame which was clellonstrated on CETIQT'& BP 85 coaputer 
certainly caught the lugiDation of the participants and all were keen to 
'!Xplore its potntial for their own fabrics. The fact that •0&t participants 
did not bave eufficiet data about their own production <e.g. stitch length, 
number of needl•, yarn count> for cm 1 ect computer inputs vividly demonstrated 
the need to •easure aDd CODtrol all essential production parmaeters accurately 
in order to make wse of the system. Tbe participant& also appreciated 
iaHcliately the value of the prograa•e for the develop•ent. of new products. 

All delegat.s contributed actively to the workshop and there were many 
aniaated discussions in both Portuguese and English. All agreed tbat the event 
bad been very fruitful and helpful. 

The trueDdous asstatan~ which the UC expert& received froa the staff at 
CITIQT and especially froa Professor G. Rena aust be recorded. Port'.lgueee 
translations of the lancbester -inar papers, of the UC methods and of the 
captiona OD tile nuaeroua visual aids were provided by Professor Rena and he 
vu very beevily involv9Cl in gt•ing translations during the workshop. The 
staff of CIT IQT alao gaft dncmstratiou and explanations of the various test 
aetllods ad•ocated by UC and pr09ided classroom accoaaodation, transportation, 
••ls and refresbaenta for all involved iD the workshop. 

fOJJDV-QP 

1. IIC bad pr09ided CETIQT with copies both of the s1apl1fied <HP 85> and of 
the coapraeui9e ••raione of th• knitgood• progruae. Tbe latter will be 
~.onverted by CETIQT to run on their own coaputer. 
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However, before •llls in Brull can ••.,e full use of tile eo•puter outputs, 
they •ust adopt the correct test and quality control •etbods. To assist 
tbe•, Professor Rena will vistt all tbe •llls represented at tbe wortabop 
to expla1D the •ast effective ways 1n wbleb tbey can take advantage of tbe 
new tnowledp. Be bas been given tbe full backing of CETIQT for these 
servicing act1Yit1•. · 

2. All partlc:lpanta nc:e1"4 utenaive advice, copies of test procedur• and 
other iDfOl'9at10D ta Portuguese aDCl Engltsb to enable tbew to i•ple•ent 
th appropriate q~l~tJ caatrol ... sures quickly. 

3. Later ill the y.ar, Prof..aor Rena will visit UC Ranchester again to review 
tile pragresa made aad dtscuse tbe probleas be bas encountered. 

4. The entbustasa abown both by CETlQT and by tbe industry representatives 
l•veGi little doubt tbat the inforaatlon provided by the experts will be 
applied. 
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ANNEX J 

LlS1 OF PARTlCl~ANTS/OHSERVERS 

PARTICIPANTS 

lllarcelo A.M. Rego 
Gerente-Malbaria 
Cia. Hering 

Jorge Andrade de Oliveira 
Asst. Ger. Malbaria 
Cia. Hering 

Silvio Negromonte Punchirolli 
Assessor Tecnico 
Cia. Hering. 

Miguel Angelo P. Lira 
Chefe de Acabaaento 
Cia. Hering 

Antonio C. Goncalves 
Chef Prod. Qu3ld. Piacao 
Cia. Hering 

Jairo A. Ciraldi 
Gerente de Producao 
Climax Ind. Com. Meias e Malhae 

Francisco Ferreira de Souza 
Ciretor de Producao 
Pilobel S.A. Ind. Texteia do Brasil 

Carlos Alberto Lobe 
Gerente 
Lancaster S.A. Ben Textei& 

Geraldo Dornelias Dantas 
Aaae•aor Tr.cnico 
Mal~aria Master - J.F. 

Gunther Boo• 
Gerente Acabamento 
"•rieol 

Pau•tino Rosa 
Chetc de Malhar1a 
Mari•ol 

Antonio Resende Filho 
Cbefe de Montagem 
lllayer do Brasil. Maq. Te7.teis Ltda 

Gerhard Heinz Schmidt 
Gerente de Vendaa 
lllayer do Brasil Maq. Texteia Ltda 

Walter Hrivnatz 
Gerente de Produto 
Moinbo Santista 

Ricardo Bessa dos Santos 
Cbef e de Acabamento 
Rendas Arp 

John Alexander Innes 
Gerente tec/Piacao 
Sa' Paulo Alpargatas S/A 

Hermann Stettin~r 
Gerente Tint. 
Sa~ Paulo Alpargataa SIA 

Walta Orcati 
Gerente-Malharia 
Sul Fabril S/A 

Alfonso de Souza 
Aaaeaaol' Tecnico 
Sul Pabril S/A 

Jaille Schllitt 
Super. Laborat. C.~ 
Sul Fabril S/A 

Adalberto Barth 
Supervisor Malharia 
S1.1l Pabril S/A 

Jose Carlo• 8. Pinheirc 
Tee. De1envolv. Produto 
Sul Pabril S/A 

Mario Marquardt 
Dhector 
Tricota1em Alfredo Marquardt 

I 
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OBSERVERS 

Prof. Alexandre F. Rodrigues 
Director General 
CETIQT 

llr. L.A. Soto-Krebbs 
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Senior Industrial Developaent Field Advisor 
UNIDO 
Brae ilia 

llr. Edgard J.B. Arp 
Cbairman - CETIQT Board 

llr. Hana Prayon 
Vice-President 
Cia. Hering 

Prof. Arivaldo S. Pontes 
General Director 
SENAI 

Prof. Lauro Diode Miranda 
Technical Director 
SEN AI 

llr. Victor Pellegrini 
Director (Brazil) 
IIC 

ANNEX I 
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At\NEX J; 

J"INF 2nd - Mh. l 98tJ 

P R 0 G R A M M E 

Opening ceremony and presentations to senior management 
on the STARFISH concept 

Robert D. Leah/Jaaes T. Eaton 

CO!'IMENCEMENT OF WORKSHOF 

- Introductions and welc011e 
by 
Prof. Alexandre Rodrigues (CETIQTJ 

- Shorl individual statemente -by delefate~ 

- INTRODUCTION TC AND OUTLINE OF THE IIC APPROA~H 
by 
Roberl D. Leah 

- Coffee 

- TERMINOLOGY 
by 
Jamee T. Eaton 

- ADJUSTJIENTS AND JllONJTORlNG Of FABRIC. Ql!ALI1"Y ON THE 
INITTING lllACHINE 
bJ 
JUiee T. Eaton 

PRACTICAL SESSIONS 

- Meaaure•ent or 1arn count or. cone 
- M2a•ureaent of J&rn count frO!ll fabric 
- Meaaureaent of atitch len«th fr0tr fabric 

~ CETIQT Staff) 

DISCUSSION 
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- KNJTTJNG T(l J.. ~rEcn·1cATlON 

hy 
Jame~ T. Letl•1r. 

- (oft~c 

- OUTLJNI: OF CSEFUl. YARN TESTS 
by 
James T. Eaton 

- AN ASSESSMENT OF THE QUALITY OF BRAZILIAN YARNS 
by 
Prof. Isaura Love~ Ferreira, CETIQT 

PRACTICAL SESSIONS 

- Measurement of courses and wale• 
- Measurement Of weight 
- Measurement of spirality 
- Measurement of shrinkage 
- Measurement of yarn strength 
- Measuremer.t of fabric strength 

(CETIQT Staff) 

DISCL'SSIOt\ 

- THE SETTING OF' REALISTIC FINISHING TAf.CETS 
by 
Robert D. Leah 

- Coffee 

- ACHIEVING THE flNISHING TARGETS IN PRACTICt 
by 
Robert D. Leat. 

- THE "STARFISH" f'REfolCTI VE S'\'STEfll 

ta) Description and outlin~ 
(bl Practical application 
(cl Demonstratior1 or computer 

by 
Robert D. Leah/James 1. Eatl1r. 

• 
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- UE\"El.Ol'fU:NT~ IN KNITTING MACHJNF.'t\ ANll JNSTlfUMENTATJOI'" 

by 

J amt-F T. F.aton 

- DE\il-1 IJPMENTS IN DYEING/FINISHING 
by 
~obert D. Leah 

- KNITCOODS MERCERISING 
by 
Rober~ D. Leab 

- APPAREL INDUSTRY IN BRAZIL 
by 
Prof. Al•ir Teixeira de Souza, CETJQT 

Final discussions and closure of workshop. 

Presentation af certificates by Mr. Edgard J. Arp 

- 0 0 0 0 0 -
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