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l. Introduction 

This report has been prepared by M. Minke, Industrial Development 

Officer, UNIDO, Vienna, based on his findings gathered during a visit 

to the project in relation with his participation in the Terminal 

Tripartite Project Review Meeting, which was held on 27 September 1983. 

The ~ational Project Director's Draft Terminal Report was used as 

a guideline for the discussions at the Terminal Tripartite Project Review 

Meeting as was the Self-Evaluation Report dated 19 September 1983. 

For details on outputs, activities and the research and development 

programme the Draft Terminal Technical Report provides useful refereuce 

material. 

The report on the Terminal Tripartite Project Review Meeting is 

also recommended as a source for further reference (see Annex IX). 

2. Logic of the Project 

In 1974 the Government of India requested assistance from the UNDP 

for the project "Diversification and Development of New Fabrics", South 

India Textile Research Association, Coimbatore (DP/IND/73/004) Phase I. 

The purpose of this project was to aid the cotton spinning industry of 

South India which, with 6 million installed spindles, will b~ vulnerable 

in any future expansion by its dependence upon the fabric production sector 

whose capacity to grow is limited by its 1ack of technical know-how and 

advanced technology. The industry is also vulnerable in times of recession. 

The intention was to create a modern knitting capacity, based on both l~rge 

and small production units. The proposal also stated that the knitti·1g 

industry seems to be one of the most labour-in~ensive inciustries and therefore 

a judicious and rapid expansion of the knitting industry would lead to the 

creation of employment potential at a comparatively low investment. The 

proposal reconnnended that to develop this industry the following activities 

should be taken into account: 

(a) Improvement of yarn quali~y; 

(b) Production of yarns suitable for knitting; 
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(c) Formulation of part-time training courses; 

(d) Improvement in machine utilization; 

(e) Production of quality standards; 

(f) Standardization of garment sizes. 

The proposal also stated that further development of the industry 

would depend to a large degree upon the introduction of advanced 

knitting technology including warp knitting and weft insertion processes 

that would require the introduction of a comprehensive and !."'lg-term 

programme of R+D to assist the entir~ knitting ind~stry. The project 

was to be carried out in two phases. The request for Phase I was 

approved and t:he project commenced on l July 1975, for a duration .. f 

18 months. UNIDO was the executing agency with CSIR, acting through 

SITRA as the co-operating agency. The UNDP contribution for Phase I 

totalled US$ 64,350; the contribution of the Government of Incia 

totalled USS 99,710. The Phase I of the project came to a conclusion 

in January 1977. 

In Phase I it was intended to concentrate on assistance for the 

benefit of the existing circular knitting industry through improvement 

in yarn quality, training in various knitting techniques, and technical 

advisory services to increase machine utilization. R+D activities were 

initiated and extension services were ?rovided to individual units. 

Two of SITRA's staff members concerned with this ~reject were sent 

abroad for training. 

While the project did not fully achieve its objectives during the 

First Phase, important progress was mad1? in several areas as outlined be:_of#: 

(a) A surv~y of the knitting in_dc.stry was carried out which 

provides a useful basis for further studies of the 

operational efficiency of knitting mills and contains 

recommendations for follow-up action; 

-, 
l 
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(b) SITRA has been carrying out, for the past two decades, 

periodical surveys relating to norms, quality and productivity 

of the spinning as well as the weaving sectors of the textile 

industry. Additional studies which provide a useful beg5nning 

in a continuing programme of establishing norms for knitting, 

:naking-up, finishing and mochine and worker efficiency were 

commenced; 

(c) Studies of fabric defects had also begun with a view to proposing 

remedial actions; 

(d) Studies of yarn quality i~ relation to knitting ma~hine performance 

had also been carried to a certain extent; 

(e) Demonstration of knitting machinery and techniques within the scope 

of the limited equipment actually installed at SITRA, had been 

conducted: 

(f) Considerable attention had been devoted to the development of new 

products for manufacture on existing machines and to the methodology 

for the production of fabric trials, and 

(g) Experimental work had been initiated in improving machine efficiency 

by modification of existing mdchines; instruments developed 

included a course length tester, a yarn speed meter and a tachometer; 

in addition, a hand-to-cone winder had been developed. 

It was, therefore, proposed that ~he Phase II of the project should built 

upon the achievements of the Phase I within the staff and other resources 

available to SITRA. It was also proposed that special emphasis should b~ given 

upon (a) the provision of practical training courses for the industry and the 

implementation of planned research and developme.1t programme along the lines 

proposed in Dr. Burnip's report "Project Findings and Reconnnendations 

(Im)/73/004 - Phase I) and (b) the provision of advanced machinery 

and know-how in garment making and finishing suitable for this industry to 

SITRA and to build up sufficient expertise at SITRA in these fields to enable 

tnem to transfer this to the kn.itting industry. Acco~dingly, a project document 

was prepared and submitted to the UNDP in November 1979 (IND/76/023/A/01/37) 

for the Phase II of the project for a duration of 2 years. 

---1 
1 
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The UNDP contribution envisaged was US$ 259,300 and the GOI inputs 

envisaged was Rs. 1,093,520. 

During the course of the Project,which was rephased to reflect 

the actual expenditure the budget was further increased to meet the 

recommendatiuus of Dr. Burnip's report made during a technical evaluation 

mission in 1981 and once more in 1982 as a result of the decision taken 

during a tripartite meeting held in October 1981. The increases concerned 

additional equipment and fellowship training. The UNDP contribution of the 

project finally totalled USS 426,079. 

3. Termination of the Project 

During the TTR..~, held on 29 September 1983 at the project site 

it was decided to: 

utilize the balance of the budget of approximately US$ 11,000 

for two additional fellowshios; 

postpone the termination of the p1oject upon return of the 

fellows, but not later than 31 December 1983; 

revise ~he budget accordingly. 

4. Overall Assessment 

As a result of the completed project, SITRA has obtained a fully operational 

section •:or providing consultancy services, c:onducting training programme.- .nd 

technical seminars and carrying out R+D in knitting, dyeing/finishing and garment 

technologies. The acceptance of SITRA's services by the national cotton knitting 

industry is excellent and the present number of approximately 100 regular users 

of SITRA's facilities is steadily increasing. 

In order to cope with increased demand for consultancy services SITRA 

plans to establish a sub-centre in the nearby knitting centre, TIRUPUR. 

Although much haq been accomplished during the course of the project, 

it will take quite som~ time and considerable efforts to bring the Indian 

cotton knitting and garment industry 1.1p to an int.arnational acceptable 

standard. 

I 
1 
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Tilerefore, it is recommended that SITRA's staff further defines 

a work plan for its kni~ting and garment s~ction. Such a work plan 

could also serve as a parameter for the envisaged posL project 

evaluation by UNDP/UNIOO. 

It is further recommended that SITRA's staff in future is 

per~odically be upgraded and informed about the rapid technological 

developments in the field of knitting and finishing of fabri~s. 

5. Results of the Project 

While assessing the results of the terminated project DP/IND/76/023 

it can be stated that the project has successfully achieved its objectives. 

I' I 
1.n.1 Objectives 

In general the objectives appeared to adequately cover the need of 

the South Indian industry. Tite objectives were: 

to increase the capacity of the South India Textile Research 

Association to provide training and specialised technical 

advisory services to the spinning mills and the knitting 

industry of South India in the production, dyeing and finishing 

of y'trns, knitted fabrics and garments; 

to strengthen SITRA's capacity for applied research and 

development; 

to provide through SITRA, technical assistance to industry 

including the development of instruments and machine accessories 

and the provision of advice related to improved yarn, fabric, 

making-up and dyeing and finishing routines. 

SITRA's knitting section has been equipped by UNDP/UNIDO with modern machinery 

and its laboratory with relevant equipment. 

UNIDO also provided exp~rtise to adequately utilize this input for applied 

research programmes. training and demonstration to local industry. 

l 



A competent sta:~:- Qf six technicians trained 9.broad ·.inder t'N::r:o 
:'ellovship progr~es :.s !'lov carrying cut applied research, assist 

of ::t.."litting .:nachir.e ele~ents and serricing o!' indust!""J. App roxi.:na t e ly 

~C-lOC indc;.stria: enterprises seek regularly s:':'RA 's ad•rice in sol7ing 

process~~g prcb:ems. 

::t.."lcv-noY available at 3::3.A ~any enterprises sho~ ~ore con~iier.ce in 

acceptin~ :noder~ =ar. ..... ~act~ring .:nethcds 9.'1d in ~tilizing :nodern equipment: 

:nac~:.:ie ; ~~ ~as~ ~f :he :-c.ni:~ed garment ~~cto~i~s patter~ 

:nMing, ~:::-adir.g a."ld ::..ay plam:ing in the c'..lttbg :-ocms ·..rere 

adopted, resul:ing in fabric saving so '...0-50%, irq:ircveeents 

i:i -:he prcd:=.c'tion pr.':)cess 0f 3. sewing yarn mill ~es:i.!:':ed i:i 

Demonstration of ~ethods 

to i.:nprove the 1_uali ty of knitted :'abrics grs.dual:.:r leads to 

::n at least one case, an enterprise 

Nas able to tecome a capable expor:er of cotter. outer.rear; 

':;) ?".irther=:cre, .:. "7 ::.or.g ter:n research :;::rojec"':s ha·re ":Jeen completed 

a.'1d ~ are ·.ir.ier progress. .l.bow:; 100 consU.:ta.nc:r assi~ents 

·.;ere carried o'...O.t and 12 :'easi bili 7.y reports ·.;ere prepared. 

c) 3:r.:.:..a.bi :'or carr'Jing out -:raining prograr.mes ::a.,e also "::een 

prepared. At least :2 training programmes coireri:J.g !r..ni ttir.g, 

garment :na.i<ir.g an1 fi!'lishing were carried out 237 tec!:micia..'1s 

:~rom 30 enterprises participated in the training ::curses. The 

tecr.nica:. 3ta:':' of the knitting section is capab2.e ?f carr-1ir.g 

~e trainir.g section of SITP.A is 

the exec~tir.g ie;art:nent. 

:1':.ere~,:re, as ~ ~esult ~~the pr~~ect, s:~P.A :omnlies 

a; ~as the ::apaci:y to provide training 3.Il.d specialised tec~~'1ical 

3d-::isor'/ serrices to the spir.ning :nills s...'1d the ~ni tting 

ir.d~strJ in the produc-:i~n, dyeing and finishing of :rarr.s, 

!ulitted faorics and ~ar.nents; 
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(b) has the capacity to independently car'!"Y out applied research 

and development; 

( c) is able to provide technical assistance to the industry 

in all areas related to knitting, finishin~ and gar:nent 

:!laking. 

(3) Cut-outs 

The outpu"Cs ·.rere ·.rell de:'ined. In one case, however, outputs ~ro. 5 

Jverlapped part of t~e output ~o. 2. All outputs were completed. 

:ut~ut ~o. l 

"A :rained. team of at least 6 qualified technical officers including the 

team leader to '.mdertake research md. development and i:;o provide training 

and extension services to industrf in knitting, garment making, dyeing and 

finishing". 

At the end of the project the situation was as follows: 

S~'!'RA has recruited and trained a team of 7 technical of::cers including 

the projec: leader on a full ti~e basis and 4 technical/statistical 

staff on a par-; -cii::.e basis for this project (see Anr.ex I) . 

. .U.so in f~t~re, the project leader will be heading the group dealing 

·..-i th the knitting industry. SI'!'P.A intends to continue its R.+D prcgr3lllI!les in 

knitting and its immediate associatei areas. 

:t wi:l also continue to provide training and consultancy services to the 

knitting, finishing :md garment i!ldustry. For the immediate z\•ture the 

activities ~re concentrated on servicing the industry in the nearby to"Wn 

of Tirupur •Jhere a service centre will soon be established. Consultancy 

services to the Bangalore apparel industry will also be taken up soon. 

The organizational structure of SITRA's knitting section is re1.evant. 

The pr0ject leader reports directly to the Managing Director of s:T?.A and 

participates in all decision making meetings, including in the yearly 

meeting ~or establishing the Centre's work programme. 
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Jut-::iut No. 2 

"A suitably equipped research and development facility for pr'Jduct 

development and testing, and for develcpffient wcrk on instr-.unents a.~d 

:nachine accessories for !'abric, gar!!l.ent and finishing industries". 

Adequate machinery and :aboratory instruments and spare parts were 

installed at SI'.:'P.A. Additional equipment as speci!'ied by UNIDO experts 

and essential spares fo? the rib jacquard machine and the steamer as 

specified by the respective erectors has also been provided. The eQuipment 

was found to be in excellent and w0rking condition. 

The Vener :'able Top Tufting i..fachine, however, is in an unacceptable rusty 

state and a.d·rice from the supplie"." is awaited before the equipment is 

::.ega.ily transferred to the Government of India. 

Jut nut ~o. 3 

"A long-term research and development programme''. 

25 long-term research projects were undertaken during the ?hase I 

as well as ?·:iase a of this project. Out of these, 8 projects ar~ ur.der 

progress and are exp~cted to be completed before the end of l984 or in tr.e 

beginning of 1985. The research prc.iects are listed in Annex r: . 

.Some o:' the earlier r~search reports ere already outdated. It is 

~ecommanded to ~nclude follow-up studies on these reports in the future 

R+D programme for the knitting industry where relevant and ~ecessary. 

It is tiso ~~commended to gi~re ·.wide publicity to the r~sul.ts 0f the campleted 

pro~ects e.g. in SITRA seminars. 

Ci'ut'DU-C ~O. 4 

"Syllabi and course material for practical training courses in modern 

knitting methods of setting, operation and maintenance of exis~ing eQuipment, 

in manage!!ent and quality control techniques, in garment :naking, and in 

improvement and control of fabric finishing using existing ~quipment". 

Syllabi and course ~aterial for short-term training programmes were 

prepared for the following disciplines: 

i) ~irc'J.lar knitting; 
ii) hand flat knitting; 

iii) patte::-n making and grading; 
iv) advanced finishing techniques; 
v) finishing for beginners. 
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Annex :::.:: proviies the ietails .of the training actiYities. Some 

237 par- icipar:.ts attended :2 courses. ~·iany e.1terprises sent more than 

one staff menber to the training courses and seem to ha·re benefi tted 

:'rem the expertise gi·ren. :::n particular the courses conducted by 'JNl:DO 

experts in iyeing, finishing and gar:i.ent making vere successf'.11. :t is 

recommended to invite forei511 technicians from manufacturing companies 

:'or a series of additional courses. A continuous course programme 

shoi..Ll.i ":le encouraged. 

C~tout Jo. 5 

"I;evelopment of new· instruments and machine accessories ~o assist 

, ., the praduction of '3.I"':ic2.es ·..;ith improved characteristics, low :'<:.ult 

rates and increased perfor:nance by a ~ore ef~icient and reprod~cible 

u.se of ~ufacturing equipment''. 

'1':1.e fclloving machinery I eq_uipment have been designed and 

deYeloped: 

i) Course length tester; 
ii) E:lectronic yarn speed me~er; 

iii) Fabric extension ~eter; 
iY) P'.Jsiti•re :'eed for circular k.'litting :nachines. 

:'he follcvin~ mactines/equipment are under development: 

i) Raising ::iachine for knitted fabrics ( eval'.lation '21der 
progress); 

ii) Fabric inspection machine (drawings completed., :'abrica.ti:::in 
will start shortly) ; 
~eft ~nitting machines with high speed. 

The industry increasingly adopts the ne'N' developments. :n ,articular 

the advantages of the posf.ti ·re :'eed device are gradually appreciated. :ts 

price, however, (Rs 4,000) compared to a new knitting ~achine (Rs 23,000) 

causes a $law general acceptance. 

0 
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Output No. 6 

"Recommendaticns t:1 industrial units relating to improved yarn, 

fabric, :::iaking-uI- and dyeing and finishing routines". 

Recommend~tions have been made to the spinning industr/ in the 

manufactu:.:·e of knitting yarns of superior quality. Nor:ns have been 

fixed for fibre quality as well as yarn quality. ~uideli.nes to the 

mli.Ilufacture of sewing threads have been finalisea. The knitting, 

gat"nent making and the finishing industries are being continuously 

advised regarding improvements in productivity and quality. :n all 

about 100 consultancy assignments have been undertaken and 12 feasibi~ity 

:-epons have been prepared and distributed (see Annex :v). 

T!le introduction of efficient fabric utilization in the cutting rooms 

of many factories resulting in 40-50% savings in waste was one of the 

~ost successful contributions of the UNIDO/UNDP programme. 

Recommendatiuns were giver to dyeing and finishing :'actories, resulting 

in the adoption of modern processing techniques and in some c~ses in 

installations of modern low liquid ration dyeing machines. 

Outnut No. 7 

"Selected Applied Research Studies". 

Research and development is being carried out on a continuous basis. 

Some detai:.s are given ·.inder Output No. 3. At least 20 research papers 

have been published based on work carried out in this regard ( 3ee Annex 'r) . 

Again it is recommended to give '..tide publicity to the work done f0r 

which seminars and conferences are possibly the most effective way. SIT~.A 

has an enormous goodwill a.nd is known to be reliable and the best possible 

source of know-how in South India. Since so much know-hov is a·railable all 

efforts should be put into further dissemination. 

l 
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6. Inputs 

Equipment 

All equipment initially planned was delivered and based on the 

reco!I!lll.endations of Dr. Burnip, made during his technical evaluation 

in 1981 additional equipment was supplied. During the Tripartite 

Review ~eeting of October 1981, some modifications were made in the 

equipment list. At the end of the project all equipment has been 

delivered and installed. 

On the Government side all the equipment planned was delivered 

during the first year of the project L3ee ..l.nr.ex VI (a) + (b)_7. 

Expertise 

Four international experts were fielded and the LTNIDO consultant, 

Dr. Burnip, reviewed Phase-I and the progress of Phase-II on short­

term technical review missions. 

A list of the experts and their main duties are given in Annex VII. 

Fellowships 

In Phase-I three national technicians were trained abroad. In Phase-II 

five fellows received training abroad. The progra11D11es were we'~ designed 

and coached by Dr. B~rnip. Upon their return to the project the fellows 

proved to be capable to carry out their respective duties independently. 

Two additional :ell~·s~ips were create~ during the ~erminal Tripartite 

Review Meeting in September i983. 

A list of the fellowship training is attached in Annex v:::. 

7. Plans for Future Activities 

According to the Draft Terminal Technical Report of the Project 

Director the following subjects call for further att2ntion in the 

near future: 

(a) The quality of cotton knitting yarns spun in India has tremendous 

scope for improvement. Guidelines as to the selection of the 

right type of fibres and processing parameters have been established 

by SITRA and this know-how has been transferred on to the industry; 
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(b) The cotton knitting industry in India, till a few year~ ago, 

was producing only low quality underwear fabrics is now 

diversifying its products into underwear and outerwear garments 

of quality; 

(c) The chemical finishing sector of the knitting industry is still 

backward and only in the last year on guidance from SITRA a few 

enterpreneurs have taken steps to incorporate sophisticated 

finishing machines and modern processing technology in their 

finishing plants; 

(d) The garment making sector lacked proper lay planning and production 

control methods. SITRA has successfully been providing expertise 

in areas like pattern making anri Jrading, selection of sewing machines, 

sewing threads, etc. SITRA will advise the garment industry in other 

locations as well; 

(e) The quality of the knitted fabrics and garments exported are further 

to be improved. Quality standards established by the national ISI 

and other concerned organizations will have to be brought upto the 

level of international standards; 

(f) The trade associations determine whether knitting or garment making 

will have to be encouraged tu show more initiative and interest 

in improving the technical levels of their member organizations. 

8. Recommendations 

In addition to SITRA's own list of subjects for further studies 

and a~tivities to be carried out to support the cotton knitting industry 

as listed in the chapter recommendations in the Project Director's Draft 

Terminal Technical Report the following is recommended: 

In view of the rapid developments in knitting, garment and dyeing/ 

finishing technologies SITRA regularly should assess the needs 

for updating its technological capabilities and take the necessary 

remedial actions, if necessary, through UNIDO/UNDP; 

-1 
1 
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It has been observed that the assistance to the industry 

is be~,g rendered on an ad-hoc basis whenever it is requested 

by the industry. A proper mechanism should be developed for 

a morP. systematic ~ay of providing services to the industry; 

It is also recommended to actively disseminate the r~sults of 

research studies and technical de~elopments through publicity, 

seminars and training programmes; 

The establishment of closer contacts with other similar 

organizations are recommended thus receiving impulses for further 

research activities, opening opportunities for co-ordinated national 

prograt:mles and avoiding duplication of activities; 

Authorization by the Tamil ~adu Government of the envisaged "Diploma" 

courses in knitting at SITRA should be strongly encouraged; 

It is reco11UI1ended that following the demand from the industry 

management oriented training courses should be included in the 

training programme; 

In view of the fact that the National Project Director, 

Dr. Sivakumar, is now a~ting as Assistant Director responsible 

for the Mechanical Processing Division at SITRA and as such is 

unable to devote all his time to the knitting s~:tion should be 

assisted by a research worker in knitting technology act1r 

a section head. Only then the knitting section will gf 

attention it needs for carrying out the intended R + D ~ 

and the dissemination proposed; 

:arnmes 

It is further recommended that as a follow-up activity of the now 

terminated project the knitting sectio •• of SITRA determines the 

objectives and related outputs for self-implernentat1on. This will 

appear to be of great help during the envisaged UNIDO/UNDP post 

evaluation exercise after two years. 



Post 
~C'. 

Name of Incumbent 

Phase I 

1. 
2. K.T. Thomas 
3. T.M. Krishna Varma 
4. R. Ramamurthy 
s. M.S. Balakrishnan 
6. R. Rajendran 
7. s. Srinivasan 
8. R. Mohan 
9. A. Rajagopalan 

10. D.S. Menon 
11. K. Radhakrishnan 
12. R. Govindarajulu 

Interregnum Phase 

1. Dr. V.R. Sivakumar 

Phase II 

1. Dr. V.R. Sivakumar* 

2. T.M. Krishna Varma* 
3. R. Ramamurthy* 
4. D. Venkatapathy* 
S. N. Lakshmi Narasimhan* 
6. S. Govindarajan* 
7. K. Krishnamoorthy* 
8. s. Kadirvel* 
9. M.S. Balakrishnan** 

10. R. Rajendran** 
11. S. Srinivasan** 
12. Vijayalakshmi(Mrs.)** 
13. D. Vadivel (parted)** 
14. R. Mohan 
15. A. Rajagopalan 
16. P. Nagarajan 
17. J. Rajendran 
18. K.R. Ramaswamy 
19. R. Balakrishnan 
20. H. John 

* Fellows trained abroad. 

.4.i'rnEX I 

~ATIONAL STAFF 

Post Description 

Project Leader (vacant) 
Technologist 

II 

II 

" 
Technical Assistant 

II II 

II II 

Typist/Clerk 
Technical Service 

II II 

Staff Car Driver 

Project Leader 

Project Leader (textile 
technologist) 
Technologist 

" 
II 

II 

Head of Engineering Dept. 
Technical Assistant 

II II 

Technologist 
Technical Assistant 

II II 

II " 

Statistical Assistant 
Clerk/Typist 
Technical Service 

II II 

" " 
" " 

Staff car driver 

** - Fellows received in-house training. 

Full/Part 
Time 

Full 
II 

II 

II 

Part 
II 

II 

II 

II 

Full 
II 

Part 

Full 

Full 

II 

II 

II 

" 
II 

II 

II 

Part 

" 
Full 

Part 
" 

Full 
II 

" 
II 

Part 

l 
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~.NNEX TT 

LONG TERM RESEA...qCH ?ROJECTS 

A number a: long term research programmes were carried out 

during the course cf this project. 

Three major long term research projects were completed during 

::n., .,. • _ase -· :::':lese are: 

~echno-economic feasibility of using spun yarns for warp knitting. 

Cnemical finishing of spun yarns for improved knitting performance 

:uid yarn friction in knitting. 

3. :'he effect cf moisture con-cent and waxing c!' :rarn and their 

perfor:nance in knitting single ~ersey fine gauge fabric. 

The :'allowing :najor long term researe:h projects were completed during 

:nterregnum ?hase. 

1. Di~ensional stability of knitted fabrics - ?hase -· 

2. 3urvey of the quality of kni-cting yarns. 

3. Study on use of mercerised single yarns for knitting 

-i.. iJevelopment ,Jf positive feed d.evice for ·i1eft knitting. 

5. Studies to improve bleaching in small process houses. 

':'he following 17 research projects were either completed or in progr~ss 

iuring ?hase r: of the project. They a.re: 

~echno-economics cf open-end yarns for knitting. 

2. The influence of yarn faults on knitting perfor.nance 9.Ild properties 

of knitted fabrics. 

3. Dimensional stability of knitted fabrics - Phase !!. 

4. The effect of yarn twist parameters on properties cf plain circular 

k..~itted fabrics. 

5. The effect and cost of fabric faults in garment manufacture -

cotton knitted underwear. 

6. A sur"1ey o~ the q_uality of knitting yarns - II sur~rey. 

7. Fibre quali~y requirements for yarns and knitted fabrics. 

3. A study cf the ~roperties of knitted fabrics made from polypropylene 

a..'1.d its blends. 

I 
I 
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rllrNEX r: (cont 'd) 

9. Development of raising machine for knitted fabrics. 

lO. Study of the properties of knitted fabrics made from acrylic 

and its blends. 

11. Stud:,· r;f the ·luality of seving thres.ds. 

12. An investigation of 1imensional stability of rib fabrics. 

13. ;Jesign and development of weft knitting m1:1.chine with high speed 

cams to achieve a high production rs.te. 

14. Study to im~rove the dimensional s+,ability of knitted outerwear 

by different processes. 

15. Development of thermal 1.mderwear. 

lb. :n·restigati::m of the behaviour of cotton sewing threa:is during 

sewing with particular re:erence ~ith twist and twist direction. 

l. 7. Effect of 3.mCient 9.tmospheric condi-:ions :Jn the knit:ting Jf ya.ms 

and the :;:roperties of knitted fabrics. 

The expertise gained by SITF.A by way of the above mentioned research 

projects have been passed on to the spinning, knitting, chemical finishing 

and the garment ma.king industr:es by publishing research papers and organising 

technical se!:linars. A list of papers '..rere published and talks were giYen 

in this re;ari. 3".":?A is S.:.so represented in 1rarious COJ:JI!littees 

connected with the '.<nitting industr/ formed by Government of India. 



L:S':' OF !'RA.:~I~IG ?ROGR.AMMES 

~it:e cf ?rogra.I!'J:le 

:978-79 

... . .::.Xec'J."ti 7e d.e•:elopment :;:rogram:ne 
~or ~he k:li~~ing indus~ry 

2. !raining on hand r:a-c ~~i~ting 
machines for a staff from 
?ol:rtec~.nic 

3. !raining on hand flat !<r.itting 
maciines for Thadi and 7i::..::..a.ge 
:::ndustries 

..i. !raining on hmd :~:at ~'1itting 
machine - Society for the aid 
of handicapped c~i:iren 

::.980-81 

.... :<nittfng technolog<J 

~~itting ~echnclogy 

2. ?atte~ :n&ting and grading 

3, Garment assemb::..y techniques 

:.982-33 

l. Ga.r:nent assembly tec~-'1i~ues 

2. ~raining course in advanced 
finishing technologiJ 

:. Training course in finishing 
~::>r beginners 

:''.)ta.i 12 
======= 

;:;,rra t ion 

l'.J days 

6 days 

' :nonth 

2 :nonths 

3 days 

j mon-chs 

3 fays 

::_,] days 

2 days 

2 days 

5 days 

5 days 

~ote: !hese training programmes cover 80-100 factories. 

3atches 

3 

l 25 

1 3 

.:: 50 

2 27 

' .'"\ ;...; 

, 4 
J. 

1 22 

1 23 

15 ::: <7 
- J' 

--· === 
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ANNEX I.Y 

CONSULTANCY SERV~CES 

1976-77 

.L. :.:nprc•ri!:,g yarn appearance and reducing yar.i fau.2.:s 
in sewing threads 

2. ::mproving yarn appearance of hosiery yar.is 

3. ~ufacture of tubula.:- fabric for artificial 
::i.eart val-res 9.Ild bleed vessel gra:'ts 

4. Experi~ents or. different tY!Jes of waxing on 
aiitting performanc~ 

:;i. ?ossibilities of di•rersi:'ication of products 
fer improving flat knitting garment industry's 
per~·ormanc e 

,­
a. 

7 
I• 

3. 

Manufacture of stretch fabrics on knitting 

Establishment of flat knitting ·..mit 

Causes for shrir.kage and holes in banians 

9. Che~ical finishing to knit goods 

:o. Su.ggestion to remove oil stains '.ln knitted garments 

11. ~axing and Kerosene treatment for knitting yar.is 

12. :-1anufact:.i.re of knitted outervear garments 

13. ?erformance of •..-axed and ,..inwaxeci !;.Cs combed 
hosier/ yar.i. on circular knitting 

1977-78 

l. Problems in ·..ra.xing yarn during winding 

2. Viscose-cotton blend yarns :'or ·.mder .. ear and 
outer"ear garments 

3. Bleaching procedure of knitted goods 

4. Knittability of 2/8Cs mercerized yarn 

5. ManufactTJ.re capabili ":y of ·ra.ricus products 
on exisitng knitting machines and finishing 
facilities available 

2 

..:.. 

..:.. 

2 

2 

1 

l 



6. Changi~g of desings fer ~aschel lco~s -
suggestions fer i:::iproYfr.g production and 
:,abric q_uali ty 

;;) 
...J. 

9. 

lO. 

. , 
~-· 

Effect cf steam conditioning on ~osiery yarns 

?actors to be -:aken into acco1.Ult before going 
:,0r ma.nufact:u-ing Terene blended lt...'1.itted garmen-:s 

~snufacture of raised weft knitted fabrics for 
making sveat s~irts 

:C.'1.i-Ctabi.:ity cif sil.lt yarns on circ'.:lar and 
:lat :tni~~i~g ~achines 

?~eparati8n :~ kni~~ed c~~~s ~~r operating 
gowns and ieat setting :i:, ·,;arp l{n.i 'tted patch clot!1 

J...:::.. ?ossibilities cf starting •r.rp knitting and flat 
imi t-:ing :;.ni :s 

::.3. T~bU.:ar mercerizing of single jersey fabrics, 
slit opening and gt:mming 'Jf f:ni <:ted fabrics 
for printing, reducing shrinkage in knitted 
:,abrics 

14. :r:iprovement in quality of hosiery yarn 

:.5. Causes of wa·riness in kni -cted fabrics 

::.973-79 

2. 

3. 

4. 

Analysis o:., given circular !cni tted fabrics for 
its defects and suggestions to avoid such :iefect.:; 

Manufacture of ho~ier1 yarn-processing particulars, 
steam conditioning ~nd wa.xing methods 

Analysis of hosier1 yarn samples 

Analysis of hosiery yarn samples fer defects and 
suggestions for improvement in quality 

5. Analysis of circular !cnitted sample fabric for 
design and s~ggestion to reproduce the fabric 

6. Kni ttabi.:'..i <:.y of polypropylene yarn 

7 Knittabili ty ~f ?Jtadi ya.rn I• 

d. K.."li ttabili ty of silk yarn 

l 

2 

l 

3 

l 

3 

l 

1 

1 

9. Use of synthetic ya.r:. f~r manufacturing outer garments 1 

l 



• .\l'INEX rr (.:cr.t 'd) 

::.o. Testing e~uipment suitabie for knitting 

Details of circ'J.lar !tr.itting machine?"/ and 
:heir selection 

::.2. Suggestions to improve the perfor.nance of !".ni tting 
:nachines 

13. Suggestions ~~ start a knitting complex 

::_4. Application of :,s.bri~ geometr/ of tC.e manufacture 
of knitted fabric 

:lo. of :ases 

l 

2 

. -_,. Jet ails of ;;arp ~'li ttir:g :nachiner/ and their selection 

2. 

3. 

4. 

,I• 

/ o. 

~ 

I• 

..( 
'~. 

~cw :o improve ::tnitting perfor.nance of yarn 

3ffecti ve structure o:, knitted fabric 

Comparison of fabrics knitted ;;ith and ~ithout 
positive feed 

?roblems encountered in knitting yarns 
c.ontaining •riscose and/or polynosic 

. .l.nal/sis and assessment of !:..'litted fabrics 

Knitting trials on polyester-Viloft dyed yarn 

Assessment of hosiery yar~ 

Suggestion ~n sel:ction of suitac:e ~achiner'f 
for knitting 

9. Setting up of testing and 1uality control 
laboratory for knitting industry 

10. Specification of :nachine and yarn to manufact11re 
hand gloves 

l 

1 

l 

l 

l 

--1 



.~'TI-TEX IV (cont'd) 

No. of cases 

1980-81 

1. Manufacture of yarn suitable for hosiery 1 

2. Assessment of hosiery yarn 1 

3. Assessment of knitting performance of yarns and 
manufacture and improvement in quality. 18 

4. Analysis of knitted fabric samples and gui~elines 
for manufacture and improvement in quality. 7 

5. Suggestions regarding the development of hosiery industry 1 

6. Feasibility Ji setting up of a warp knitting unit for 
terry-fabrics 

7. Improvements in the design of stop motions 1 

8. ?roblems in knitting and fi~ishing of fabrics containing 
blends and rayon 2 

9. Planning and erection of a hand flat unit and training 
of personnel 

10. Suggestions on the selection cf machir.ery for knitting socks 1 

11. Setting a raising machine for processing knitted fabrics 1 

1981- 82 

1. Q~ality of knitting yarns 

2. Analysis of fabric defects 

3. Testing of fabrics and methods of improving their 
dimensional stability 

4. Assessment of knitting performance and suggestions 
to improve yarn quality 

5. Production of new types of fabrics and selection 
of suitable machines 

6. Manufacture of knitted garments 

7. Suitable lubricants for knitting 

8. Removal of oil stains from fabrics 

2 

2 

7 

6 

18 

1 

2 
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1982-83 

1. Manufacturing of hosiery yarn 

2. Hosiery yarn quality 

3. Optimum twist levels in hosiery yarns 

4. Black specks in hosiery yarn 

5. Assessment of knitting yarns 

6. Analysis of knitted fabrics 

7. Analysis of knitted fabric defects 

8. Assessment of knitting performance, problems 
in warp knitting 

9. Testing of fabrics for their dimensional stability 

10. Production of new type of knitted fabrics and selection 
of machines 

11. Mercerisation of knitted goods 

12. Evaluation of sewing thread 

13. Design and production of garments 

ANNEX IV (cont'd) 

No. of cases 

2 

2 

1 

1 

5 

4 

2 

7 

3 

10 

2 

2 

8 

Note: Tilese cases concerned work in 80-100 different factories. 

---1 
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ANNEX V 

PAPERS PUBLISHED/TALKS GIVEN 

?HJ.SE : 

l. :echno-eccnomic feasibility of using spun yarns for warp 
knitting 
?roceedings - 15th Jt. Te~h. Confa. AT!F.A 1975. 
?illay K.?.R. + ~ang~athan K. 

::i January l9TT a technical seminar entitled "Get-together of Spi:mers 
md KI:.i tters" was organised md the ~olluwin~ pape!"s 1..;ere _!:.resented.: 

2. 

3. 

"'· 

:illi~ting developments - its functions and aims 
:·iclt"..1 K.?. ( U1i::DO :Cnitting Technologist) 

~ffect of waxing md moisture on k..~itting perfoI"!!lance 
Shankaranarayana K. 3 . + l':lcmas K. T. 

3leaching of cotton ~nits 
?admanabha ?rasad G. 

Iarn quality requirements for knitting 
Ramani ~. + Sripathi R. 

:NTERREGZTUM ?:1ASE 

Diversification of :;iroducts of circular knitting industry 
:y use of mercerised yarns 
19th Jt. Tech. Confe. ATIRA, 1978. 
Shankaranarayana :c S . , Si vakumar if. ?. • , 7 a::"!lla :'. :-t. K. 

? 2IT?..A's work in the field of knitting 
Joi.nt ;.reeting - Executi,re Cor.m:ittee of Hosiery .:..ss.:iciation, ·,;est 3eng!L.. 
Shankaranarayana K.3. 

3. ?roblems in using yarns from cotton blends ·..ri "':h regene!"ated. :ell·.ilosic 
fibres in ~itting 
Conference organised by :'extile Association (:ndia) at Coi~batore, 1979 
SiYakumar V.R., Shanka.ranarayana K.S., Varma T.:-f.?:. 

4. A survey of the quality of knitting yar:is - I Survey 
20th Jt. Tech. Confe., SITRA, 1979 
Si vakumar V. R. and Varma T. ;,!, K. 
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J. Sh=inkage control of cotton and cotton blended knit goods 
Hosiery Workshop-cum-Se~inar conducted by the Bengal Hosiery 
~anufacturers' Association, Calcutta, 1979 
(Also published ty '!'extile Asia, Vol. XI, ~o. l, 1980) 
Va.r:na T.M.K., ?illay K.P.F.., Sivakunar V.?.. 

j. ?ositive feed ~or ~e:t knits 

'"" '. 

::rosier; '..l'orkshop-cu:n-':eminar conducted by the 3e!lgal Hosiery 
~anufacturers' Association, ca::..cutta, 1979 
:A:.so publis=:ed by ::extile Asia., "lal. x:, iio. l, :..980) 
F.a.I:lamU!"thy ::t., ?illay K.P.R., Gcvindarajan S., Si-rakumar V.R. 

Studies to ieYelop 1:leachine operati:ms of knit goods 
ir. small process ~ouses 
SITRA Report, 1979 
?e.dlllanabha ?!"~sad G. 

3. Secrets of geed knitting 

?H.A.3E ::: 

' -'-• 

:'extile :nsti-::ite (South Ir..dia 3r9.Ilch), Coimbatore, 1979 
Si .,..akumar '!. ?.. 

~ear trials on knitted ~abrics ~rem blends o~ co~ton 
a.'1d ·riscose staple fibre 
17th Tech. Confe., SITRA, 1981 
Badami ?.K., SiYakumar V.R. 

2. Focus on knitters lUality control 

1 .... 

Seminar or. Textile I!ldustry ·organised by Malaysian Textile 
Manufacturers' Association at ~uala Lumpur, ~ala1sia, 
:8 and 19 September 1981 
Sinkumar V.R. 

:nf:uer.ce of yarn faults on kr.itting perforna..'1ce and properi~es 
of ltnitte1 fabrics 
23rd Jt. Tech. ~onfe., SITRA, 1932 
?illay K.P.R. 

4 ?ibre quality requirements for knitting yarns and knitted fa.tries 
SITRA Research Report, :982 
V.R. Sivakumar 

5. Di,rersification of knitted :'atl'.'ics 
Seminar organised by ~i5trict Sma.-1 :ncustries Centre 
of Government of Tamil Nadu at Tirup'.U', 1982 
Varma. ':'. M. L 

l 
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6. A st;idy on fibre and yarn quality requirements :'er :omitting 
24th Jt. Tech. Confe., SITRA 1983 

I• 

Si-;akumar 'T .R., Var:na. T .M. K. 

A su...""'V'ey of the quality of knitting yarns - II Surrey 
SITP.A Research Report, 'Tol. 28, ~o. 2, 1983 
7arma T.M.K., Si·rakumar V.R. 
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Arl1fil VI ( a ) 

L']IDP NON-EXPENDABLE EQU:?MEN'I' 

All ~he ~1mP ~en-expendable equipment ~ere ac;uired 1..L.~de~ ?hase -~ 

S. :io. 

, .... 

... 

o. 

i. 

9. 

10. 

, , ........ 

"? _ ..... 

13. 

:.:.. . 
15. 

16. 

, .... 
•I• 

, q ... ...,, 

:.J. 

20. 

21. 

22. 

~escri:;ti:J!'l 

Ya~ lengt~ ~~u.n~er 

:arn speed met~r 

~able :o; ~af:i~g machine 

Cubex washing machine 

2-needle safety sti~ch / thread machine 

Flat lock machine - 3 needles 

Chain stitch machine 

Socks knitti~g machine 

Hand held rotary fabric :utter 

?eciproc':l."ting hand held fabric cutter 

~atra sewa~ili~y tester 

?lat lock ~achine - 2 needles with :ollarette 
at:ach.ment 

:Jverlock machine - 2 needle ~ thread 

Linking machine - 4 ga~ge 

Fibre analysis knitter 

Single jersey machine - 4 track 

Laborator/ type fabric jet dyeing machine 

:aborator/ ste'3lller 

Laboratory ~ackage dyeing machine 

:rar.sfer printing press 

?ol;rmat dyeing apparat~s 

.;,ua.11t i ty 

l no. 

_ no. 

1 no. 

no . 

l no. 

1 no. 

1 no. 

l no. 

1 no. 

l no. 

.L no . 

1 no. 

1 no. 

1 no. 

l r.o. 

1 no. 

l no. 

1 no . 

1 r.o. 

l no. 

1 no. 

1 no. 



S. ~o. 

?HASE -

2. 

3. 

4. 

6. 

7 

3. 

..., 
c... 

1 
~· 

4 

5. 

6. 

7 
I• 
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ANNEX VI (b) 

N'ON-EXP=:NDABLE EQUIPMENT AC;_u:RED 3Y s::T?A 
(Government cf !ndia :nput) 

Jescri!:ti.Jn 

~and :::.at !t..11i-:ting machir.e :::..2 gg' :.o" width 

:!and fl3.t k."'l i ": "t i.:ig :nachine 3 gg' 40" width 

~and C.at k::litti:lg :nachine 5 gg' 40" width 

Single jersey ., . :nac .. i:ie 24 gg. 17" .iia • 

~. , :::ii::g ... e jersey :nachi:ie 24 gg' , " dia. J. 

::i~erlock :nachine 24 gg' 1 7" 
-1 dia. 

'..i1:eel jacquar:i :nachi::le l.4 gg, 24" :iia. 

Ya..'°!l speed :neter 

3 oar Tricot k."l.itting !llac.:nne 24 gg, :32" vidth 
compound :ieedle with warper (obtained :inder 
Colombo Plan before commencement of the 
':..'NDP project) 

~and operated half hose :nachine (Griswold tJ'1)e) 

Single jersey :nachine 24 gg, 16" dia . 
with fOSitive :eed ievice 

Positive tape yar.i feed •.mit - fitted to 
24 gg, 17" dia. machi:ie acquired 1..uider ?hase I. 

Tumble dryer 

Industrial wa3hing machine 

Hydro extractor 

High temperat·..u-e high pressure steam boiler 
with automatic controls 

, 
::10 • .l.. 

~ no. 

l r..o. 

... no. 

1 t'lO • J. 

:::.. ::10. 

l nc. 

l no. 

l no. 

l no. 

l. no. 

1 no. 

1 no. 

l !10. 

1 r.o. 

1 no. 



S. ~lo. 

3. 

-;. 

. , 

.:...2. 

_j. 

?KASE T"" 

3. 

.... 

) . 
/' 

c:. 

7. 

3. 

:J 
; . 

11. 

12. 

13. 

14. 

15. 

23 

!Jescrin1;ion 

Overlock :n.achine - 3 :hread 

!lib machi:ie - 14 ~g, :.6'' iia. 

:Dck stitch :nachine - domestic type 

E:lectrcnic yarn tension :neter 

Gcurse :.ength. -:es ::er 

Fabric extension meter 

Air ~onditicning pl3IJ.t fer the knitting area 

Hand :'lat k:li::.:ing :nac~be 3 gg, 40" width 

Single jersey :nact.ine 2".; gg, :.o" dia .• .,ith 
s:'!';?.A-Kr:i:mac positive feed 

s:'!'RA-Knit:nac positbe feed '.l!li:s 

Course length tes:er 

E:.ect ric ir':'n 

?.ib ma.chine :.6 gg, 2 tracks, lC" dia. 
with s:T;l.A-K.nitmac positive feed 

:ndustrial sewing machine 

Fabric cutting table 

Air compressor 

Fabric inspection machine 

Flat lock machine - 2 needle with folder 

Designers' dummy 

Simac hand flat machine 

Balance 2 kg capacity 

.. .;.'fiiEX "i/! ( 0 ) ; cont ' i ~· 

:.uantit~r 

- no. 

l no. 

1 ~o. 

l no . 

-- ~c. 

., :10. 

I :10 e 

_ no. 

2 nos. 

_ no. 

.... nc. 

1 no. 

6 nos. 

- no. 

- :J.C. 

..... no. 

1 :lJ. 

5 ncs. 

1 no. 

1 nc. 

Building: Knitting di1fision - Phase I 
Additions (fer chemical processing)­
Pha;,e :::::: 

Area 100 ' x 60 ' 

Area 60' x 55' 
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?!£ASE :: 

2. 

~ame, ~isci:;:line 

and -=eri.cd 

?C.?. Mel tu 
!nit-:ing 
( :Jc-c. ::.975 to '.-!arch :rn) 

Jr. ~.3. 3ur~ip 

Ccnsu.l.o:a:it 
':Januar/ - ?etr·.iary :9n; 

::":ITEP.REGNU'M ?:!:ASE 

2. 

Dr. :·LS. 3urnip 
C:ons 1.il. ~ant 
(July - Aug"'..l.s-r. 19,30) 

~ans :. Sterenberg 
Training in :-tnitting 
(January - A:;:ri::.. 1981) 

~s. Verka ? . 3oe·ra 
Chemical finishing to 
knitted fabrics 

( i) (May - J·me 1981) 

Duration 
:nonths 

l3 

1 ... 

1 

2 

H:el:;: in setti:lg ·1p a kr.i tting 
section at SI~RA, assistance 
in the selection of indigenously 
:nanufac-cured knitting ::!a.chines 
and the basic training of s:~~A 
staff in !cnitting. 

Review of the Phase : of -:he 
project. Recommendations for 
:'·.lture work. 

~eview of the :;:r~gress oade 
and preparation :'or Phase ~-. 
finalisation of the :...'NDP 
input mach1neries. 

?:el:;i in the i.ienti:~i~ation ~:~ 
training areas and in the 
:~ormation of s:r::.::..at~..:.s f~r s::icrt 
ter!!l training programmes. 
Conducted training programmes. 

Orientation to the existing 
conditions prevailing in the 
bdust ry in In di a. 
Identification of the area' 
and ~laces for the training 
of UN fellow in dyeing and 
finishing. 
Selection of finishing 
equipment. 

I 
' 



.3. No. 
Name, Discipline 

and period 
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Dura1:ion 
:nonths 

Ai."flfEX vr: (cont'd) 

Contribution 

~~--·---------------------------------------------------------------------------

J. 

Ms. ,.lerka P. 3ceira 
(ii)(January - May 1983) 

~s. Beverley D. Jickson 
Ciarmer..t technolog'J 
(Nov~mber 1981 - April 1983) 

4 Identification of research 
projects in che~ical finishing. 
:dentifica.tion of training a.rea.s. 
Formation of the syllabus for 
training programmes. 
?ost fellowship training of t!:e 
:.-'N fellow. 

?as~ fellwvship trainin~ of 
illr fellow in gar:lent :naki~g 
and other associated s:~;tA 
staff. 
Selection of ga.r.nen1: making 
machines. Consulta.~cy. 
Short term training prograI:Imes 
in pattern ma.king and grading 
and gar.nent assembly techni1ues. 



~- Jo. 

??~EI 

2. 

1. 

PHASE II 

1. 

- 31 -

ANNEX 

FEI.1CWSHIPS TRft...:N~G A:rn STUDY ':'OURS 

Duration 
!!lO!lth3 

'I'. M. K=i shna ·; arma 12 
(0ct. 1975 - Oct. 1976) 

R. !{amam~hy 16 
(Ap~il 1976 to Sept. 1977) 

Dr. V.R. Sivakumar 
(Sept. 1978 - March 1983) 

D. Venkatapathy 
(i) (Sept. 1980 - Aug. 1981) 

D. Venkatapathy 
(ii ) ( Cct. - Nov. 1982 ) 

6 

11 

l 

Area of trair.ing and 
countries 

Industrial training in warp 
and weft knittir.g 
(U.K., Svitzerland) 

Training in warp and weft 
knitting. 
Post graduate diploma course 
in knitvear technology at 
Leicerter Pol~echnic, ~.K. 
(West Germany, Switzerland, U.K.) 

Visits to manu~acturers 
and R+D organizations 
specialising in warp knitting, 
we~t knitting and garment 
making. 
Visit to ITMA 79 in Hannover, 
We st Jermany 
(West Germany, U.K., Switzerla.~d) 

Post graduate diploma 
in clothing technology at 
Manchester Polytechnic, U.K. 
Industrial training in garment 
making factories in U.K. 
Visit to clothing machinery 
and garment exhibitions 
(U.K., France) 

Erection and maintenance 
cf sewing machines at 
Rockwell-Rim.::ildi S. p. A. , Italy. 

Visit to clot~ing machine and 
knitting machinery accessories and 
spares' exhibition at Milan, 
Italy. 



S. No. 

2. 

3. 

.+. 

5. 
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Name and Period 

N. Lakshmi ]'arasimhan 
(Feb. - Aug. 1982) 

S. Govindarajan 
(April - Oct. 1982) 

K. Moorthy 
(November 1983) 

S. Kadirvel 
(November 1983) 

AflNEX VII! ( ·~ont 'd; 

Dc:ra.tion Area of training and 
months co'Jiltries 

6 Dyeing and finishing c~ knitted 
fabrics at Shirley Institute, 
:.fanchester. 

6 

l 

Visits to dyeing and finishing 
factories and manufacturers 
of finishing machines 
(U.K., France) 

~risits to manufacturers 
of warp and weft knitting 
and garment making and finishing 
machines. 

Visit to "Clothing i1achiner:r 
Accessories and Spares'' 
exhibition at Milan. 

(West Germany, S'wi t zer land, 
U. K. , Italy) 

Visit to :.tnitting machine 
manufacturers in U.K. for 
additional training on hosiery 
machines and stripe fabric 
machines. 

Visit to Italian machine 
:nanufacturers to study tub 1.ilar 
mercerizing of knitwear and 
crochet knitting tec!:mology. 
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ANNEX IX 

UNITED :VATIONS DEVELOPMENT PROGRA.'·L~ 

I~DIA 

IEF11INAL TRIPAP.TIT'E . ..PJ:VIEW REPORT 

IND/76/023 - Diversification and Develon~ent of New Fabrics 
(SITRA, PHASE II) 

(July 1980 - Sentember 1983) 

INTRODUCTION 

The terminal tripartite review of the above prcject was 
held at SITRA (South In~ia Textile ~esearch Association) at Coimbatore 
on 26 and 27 Sentember 1983. The Teetinc: was attendee ..... :~e·follm-.:ing: 

Denartment of Economic ~ffeirs 

l. :v!r. C. K. P.Cimachandran, Under Secre:a:-·:. 

South India Textile Research Association 

1. 
·2_ 

3. 

UNI DO 

Mr. 
Dr. 
~1r. 

T.V. Ratnan, Director 
V.R. SivakuTT'ar, Assistant Direc::o::-/?::-oject Leader 
P.. P.anga Raj an. Secretary-cU!:l-A·=.::-.i.:i.:..stra:i ve Offica.-

1. Mr. ~!artin :-..rinke, Industrial Development Officer, 
Ul',1IDO, Vienna. 

l1NDP 

1. ~1r. Tilak R. ~aakan, Pro?.ratr!IIle Officer 
2. Mr. S. Ramamurthy, Assistant Pro~rar.mie Officer. 

-1 
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The terninal tri.oartite review u:eeting C:l 27 Seutesber 

1983 was oreceded bv field visits on 26 Seotember by t~e 

particioants t~ the followin~ industrial units at CoL'!'.batore an~ 
Tirupur (about 50 K."'! froni Coirr.batore) , receiving tech::iical 

assistance through SIT?.A under the above ~reject. These are: 

1. Knitting and ~achinery Works, 
Ganapathv, Coimbatore. 
~anufacturers of knitting machines and accessories. 
(Licensee of the SITRA-~nitmac Positive =eed device). 

2. Arun Se•..ring. Threads, 
Tirunur. 
Manufacturers of sewinp.: t!"lreads. 

3. Jay Jav Mills, 
Tiruour. 
Co~ission knitters and manufacturers cf }::1itted 
underwear ~arnents. 

4. Okay Textiles, 
Tiruour. 
~:anuf ac tureIS of knitted gar::en ::s. 

5. S~v Knitters, 
Tin:nur. 
Manufacturers of knitted un<ierwear a~-:: ::'..::e~·:ear 
?arrrents. 

6. Gentex, 
Tiru!'ur. 
!-1anufacturers of knitte-:i outerwear ~a::-::ter.ts. 

7. Reliance Textiles, 
Tiru~ur. 
Commission dyeinr. and finishinE of knitted fabrics. 

l 
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The visits were or~anized by SITRA and the concerned 

officials accomnanied the oarticiuants. The ourDose of these 

visits was to have inter-action with the industrial units - -
receiving technical assistance from SITRA with a view to 
assess the i~oact of the oroject activities and to obtain 

any feedback relevant to pro_; ect onerations and sugeestions 

for utilization of project results. 

The partici~ants were highly imnressed by the 

unanimous resnonse of all the industrial units with regard 
to the facilities created with the assistance of UNDP /:.'?UDO 
and being provided by SITRA for developrr.ent of cotton and 

blended hosiery· and knitwea:::- industry in the reS?:ion. Tne 

industrial units visited p.reatly benefitted from the ~ssistance 

provided by the project in the areas of dyein?, fini~~.::.ng, 

p.arment making, pattern rnakin~ and grading and trouble s~ootin~. 

The training facilities orovided by SITRA and ~tilizec bv the 

personnel of these industrial u~its were hig~ly ~~?reciated 

by the industrialists. In one case the oartici~ants ~ere 

informed that.as a result of the nroject's efforts the -.;..~it 

was able to diversify its products from underwears :s o~te-rwears 

and also was able to enter the export ~arket. The assistance 

£rom SITRA also heloed the industries in the reduc~icn of waste 
and im'.'rove~ent of the aualitv of yarns. One of tte '.;_~its visited 

informed the participants that as a result of the assistance 
received from SITRA thev were able to increase their "Oroductioo 
of ouality yarns, the demand for which had considerably 

increased beyond their ~reduction ca?acity. 
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However, sor.ie of the iri"'11strialists oo:.:1:ed out 

that there t:..;as. a ?-:reat need for u~~rad:i.ng t=-ieir k:"lcw how in 
- -- .. -

knittin~ technolo~y. One of the in~ustrial units SUE?ested 

that t~e training courses or~anizerl bv SITRA should lay 
~ore e~phasis on the mana~ement aspect in order tc eauin 

the small scale entre~renuers to be able to run the industry 

on scientific lines. More than one industrial units ex?ressed 

the necessity for establishment of a service centre at Tiru:iur 

where 35-40% of ~he cotton knitwear industrv is concentrated. 

The nartici~ants were informed that out of the remai~i~~ 
60%, 50% was in the eastern rei:tion (West Bengal) and 
anproximately 10% in other rePions of India. 

On the rnornin? of 27 Seryternber 1983, the ~a~ticipants 

had an opnortunity to visit t~e laboratories, works~O? and the 

trainin~ division at SIT~A. All ite~s of e~uim"'e~t cos~i~~ 
aporoxirnately US $ 270,000 (except one ite~) have :ee~ received 

at the nroject site, installed and are being e:::-:te~s:.-.-::~~· :.:sed. 

The p,overnrnent orovided eouinment is also in ~os:::.c~ a~d 

is onerational. 

SITRA has established excellent in:rastru:~~ral 

facilities and orranizational structure to nrovide tra:.nin2 
and consultancy at all levels which will be further ex:ianded. 
The new building for carryini:t out training activities has been 

added to the existing facilities where trainees fro~ various 

oarts of the countrv attend traininv. courses or~anized by SITRA. 
One of the trainin~ !Jrov.rat!II'les for trainees from Andhra Pradesh 

was in oro~ress when the ryarticio~nts visited the trainin~ 

branch. 

--1 
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The for~al terriinal triParti te revie, . .- !!!eeting was 

held at 11 a.m. on 27 SeDte~ber 1983. The ap~rovec n~oject 

document, the renort on the last triryartite revi~w held in 

Dc~ober 1981, ~h€ draft terminal report prenared by the 
project authori~ies and the project evaluation report were 

used as source of reference. 

~1r. T. V. Ratnam was reaues<:ed by the participants 

to chair the meetin~ and conduct the proceedings. 

~r. Ratna~ extended a he2.rty welcome to the 

participants and highly e.npreciated the keer1 interest :aken 
by the Government of India and UNDP ,'UNIDO in the imole~.entation 
of this ?reject of ~reat significance to the cotton textile 
industry in the Southern re~ion in particular and to India 
in general, He re~uested Dr. Sivakumar to briefiy ou~line the 

achievements of the project. 

Dr. Sivakumar informed the meeting :hat SI~?_; 

start:ed with a membership of anproxir:iatelv L.Q r:.:.l.ts ·,.-:-.:.::'.1 
has now ~rown up to r:?ore than 200 r.!ills. T'hese :::ills ere located 
at different places in the country. The !:'!eetin::: l.;as :.::::oru.ed 
that 50% of the total revenue expenditure of SIT:\.~ is C8ntri~uted 

. by the members and the remainin~ 50'/', comes frcr-~ -~:e Gcvern--::ent 
of India as grant. This clearly demonstrates che i~d~s~ry's 
active participation and interest in the activities of SITRA. 
In return, SITP.A provides consultancy services to the textile 
rnills and has gained the confir\enc.e of the industry in meetine 

their reouireMents. The geographical situation of SITPA 
limits its scope of activities to nostly the Southern region 
whereas there is demand for such facilities particularly from 
the easte:.cn re~ion where more than SIJ'7o of the cotton hosiery 
industry is concentrated. As mentioned above the West Bengal 

Hosiery ~anufacturers' Association is in touch withSITP.A 

for establishinp. a similar centre in that re~ion. 
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In response to a query frorn one of the pa=:icioants, 

the ceeting w~.~ i~for.::ed that: the total consuz:iptior:. c: S?UD ya=~ 

in the country had_ f:One un fro~ 32 ~illion k?s. in 1977-78 to 
60 million k~s. in 1981-82. This indicates the enla=fe~ent 
in the scone of the cotton knittinc industry and the resultant 

increased demand on the services of SITP..A particularly in 

the Southern region. 

A detailed discussion took place with re~ard to the 
achievement of the stated immediate objectives of the project. 
As a result of co-ordinaten efforts durinv. the imDle=e~taticn 
of this project, the trai~ing division has been stren~:hened by 

establishin~ training courses in areas such as circular knitting, 
hand flat knittin~, oa ttern making and S!rading, advanced finishin.~ 
techniaues, etc, Detailed svllabi has been ~renared fer such 
courses. Ei~ht training provra!!l:'.'!es ~ere conducted c~=i~~ this 
period in which approximately 170 trainees fro~ abo~: 6~ to 
70 industrial units were trained by S!T?..A staff io.-::o ::-:.e.c 

u:idergone specialized training abroad under =ello-::s:-:.:.:.: s 

sponsored by UNDP/CNIDO under this ?roject, T:~ese :ra:..::ees 

included not only the technicians from the incustria: 't:...."1its 
but also entrepreneurs themselves. P.:n eJ:cel lent cc.:;a:i.l.i :y 

.has been established at SITRA for providing t~aiui~~ courses 
in the areas mentioned a'!:>ovr.:. 7he technical canabi.l::::.es o: the 
SITRA scientists trained abroad are of hi~h auality and the 
assistance rendered by them is being highlv aporeciated by the 
industrv. 

Ap~roximately 25 R&D projects were initiated during 
this period out of which 17 have already been completed and 
8 ~rejects are at various stapes of im~lementation. The latter 
are eY.pected to be corn~leted towards the end of 1984 or early 
1985. SITP~. has conducted several feasibility studies and 

preoared technical/survey re~orts for the knitting industry. 
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The scope and nature of these reports are varied a~d the 
quality is of high standard (some of these renorts have alreacy 
heen._ circulat.ed,_ to UNDP /.UN!DO HeadC1uarters and the Government of 
India). The meetiniz \.;as informed that 20 r~search naners were 
published by the scientists of SITRA. 

With regard to the technical assistance to the 
industrv, a cell with comnetent staff has been established 
which \"as render~d assistance to the cotton textile industry 

not only in Southern refion but also in other regions includin~ 
some consultancy assignments in Malaysia and Sri Lanka, 

Based on the activities of the ?reject it can be 
said with confidence that the ?reject has achieved its cbjectives. 
These efforts in the achievement of the immediate objectives 
has created a capability in SITRA to assist the induse-:-y i? 
the diversification of oroducts and nroduce goods 
C!Uality acceotable in international !!larkets which -v::.ll :-esulc 
in the increased exoorts in the vears to cc~e and is ex~ecced 
to contribute towards the achievement of the deve~c~~e~t objective. 

In the crocess of imole~entation of this project and 
the achievement of project objectives the nroject has Froduced 

the reouired outputs listed in the anoroved I'roj ect cioc'...-ri.enc .. 
A team of 6 scientists has been trained abroad which have assu=ed 
the role of trainers and are nrovidin~ trainin~ to the ~ersonnel 
from the textile industry and on the job traininv to SITRA 
staff. These staff members are also rendering consultancy services 
to the industry in the areas of knitting, garment ma1:ing, dyeing 
and finishing. The R&D facility with imported and indi~enous 
equipment and oualified staff has been established, The programme 
of work for develonment of new products/instruments is in progress. 

SITRA has now the capacity for develo~I'lent of new nroducts, 

~l 
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prcvidinp. testing facilities and consultancy ser~ices. :~e 

details on this cutout have been mentioned in the nrecedinp 
naragraphs~ _..As ...a resu4 o.£-:STTRG! staff's_ training abroad and 

the services of-eX1Jerts en~aged under ""UNDP. prO?.'!'a!!l!ne, a lonp. 
term research and development prograf1l!lle has been p'!'epared. 
SITRA has the capacity to exoand its activities and assurances 
were given that these activities will be continued after the 
conclusion of the UNDP-assisted project. As will be noticed 
from the draft terminal renort and the UNIDO project evaluation 
report (Terminal Assessment) , syllabi and course material for 
practical training in modern knitting methods, operation and 
maintenance of existing e'!uipment, maintenance and auality 
control techniques, garment making and in the i~?rovc~ent 

of fabric finishing with existinf eoui~ment have been developed. 
The statistics with regard to the number of traininr. courses, 
narticipants and the number of units who received assistance 
ha..., bee·n mentioned in the nrecedinl7. oaragraphs. 

ViForous efforts have be~n made i~ the deve1c~~=~~ 

of new instrurrients and machine accessories co· assist i:-. :"le -:::-oductior: 
of articles with irnnroved characteristics. 5 ne•·T o-::- i::!"::'!'Oved 

machinery and instru~ents 1) Fabric extensio meter 2) Positive feed 
for circular knitting machines 3) Raising machines fc-::- knitted 
fabrics 4) Fabric inspection machine and 5) Weft k:U.t:ing machine 
with high speed cams. Four more products i.e. Positive feed 

device has been licenced for coTTI!Tlercial manufacture and a local 
factory has already undertaken production. During the course of 
field visits the partici?ants were informed that this oroduction 
unit has on hand orders not only fro~ India but from one of the 
deve~ing countries, a number of consultancy assignments to 
industrial units in the areas of im~roved yarn and fabric, making 
up and dyeing and finishing have been rendered durinv. the 
implementation of the project, A strong consultancy cell has been 
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been established at SIT~ which will continue to render these 

services to the industry. In conclusion,-it can be said with 
confidence that the Droject has achieved its stated objectives 
and produced the recuired outnuts. 

IMPLE?-!E~"'TATI ON 

The project with t:rmP innut of $ 259,300 was apnroved 
in December 1979 with the estimated startin~ date of Anril 1980. 
The actual field ooerations con:menced in July 1980. Based on 
the recot::II?endations of the last trioartite review meet~~g held 
in October 1981, the duration of the project was extended upto 
31 December 1982. The oresent annroved UNDP allocations to this 
project is$ 426,079. The increase of$ 166,779 (anprox~=ately 65%) 
is due to procurement of items of equipment as recomme~ded by 

the consultants and stren~thening of trainin~ com?onent weil 
justified to achieve the stated objectives. As will be o~served 
from the subseouent ?araS?raphs, the project will be fu:;::::er 
extended through December 1983 for implementation c= ·:::-.e 
additional fellowshi?s recommended bv this ~eetin~. 

All inputs, both Government and UNDP have b~e~ delivered. 
Fellowshins have been comnleted.(6 fellowships were originally 

envisa?ed but only four could be accommodated within the available 
man-months). Experts assigned to this project have completed 
their assign~ents. As rep.ards ecuipment, there are a couple of 
items already ordered, but not yet received. Two items of equi~ment 
were received in darnaPed/rusted condition and the representative 
of UNIDO was reciuested to fullow-uo on the settlement of - -
insurance claim on one item and if possible, the replacement of 
the rusted eauioment, It was observed that the services of experts 
assi~ed to the oroject were ~ainfully utilized, However, the 

-1 
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-. . . . 
to ::.:-..:.::;.:-,:.ng ::. ... ·._. 

:~e =~~i~i~~ ~~ fe:lc~s ahrc2~ was ve=~ sLccessf~l 
. -

2n~ =~~ exnerie~ce L1ined ~~=i~P :~is ~e=i.cd is being effectively 

utilize~ bv S~7!~~ ~c~ t~e ~e~efi: of t~e industry. Howeve=, :.:: 

-..;as brcugi-:: tu ::he r:c:i::e a: the -:-eeting :hat ciue to ra;:,ic c~a.r..ge 

in ::-i.e ::echnol::wv. so<::e of ::~-.e staff u:e~b~rs needed ·.;::cc.::ir..£ 

of ::~eir knm·:-'.lc:'.: i:: :-~odern :':e::-:ods cf tec::r:.olop:y ?a::-:ic:.;l.arly 

in soc::s 1-::;it-:i:1r-. i:"Jo-...::er -:-ercerisatior. o: kr:.itted fc.'.:=ics 
. .. .. . . 

c~:-c:..:l.ar .. :~: :~l.::: 

rr.achi:ies. Si:i.ce ::-:ese Jri::as :-:ave consi~e=able i:n::lortar.c~ :o 
- ..., _ _ . ..,.._ 

assist.'1:,ce f::-o::. the: i:v:'.us:::-·· it '..·.::s su_cl!e'::ed :hat t~vo scientists 

of SIT;.> .. :'-. shot:ld be sc:r;t on :..;l::··shi:J •·:-02::-a!:'.~e bv util.izi::."!. the 

of actual um..1:i:::~ed f;.rr.~:s '.:C't:l<.! :ie 

. . . 
anv :·:u:"C.l:1al 1ncr..:~:s.: 

. -

c o:-:f irr- ed ":v ... ,.,.·-~('. .... _. __ . ..,,. ---i::,, ...-

~ ::; .- .. r 
·~ ..,,,/ I ~ ...,I>..' J 

I 1: ~:as a ;-:-e~c :hat 

the need cf SIT!'.il. a:-id .:.;:reec to t'.:e sryonsorship of ~:-,e:se fellowst:.ips. 

The Govern~ent innu:s have bee~ orovided as scheduled in 

the "I"roject document. Sane delavs have occurred in :he orocure::ient 

of c~:DP/C~IDO scpnlied eouic~enc cl~e to inadequate specifications 

resultin~ i~ delavs in the assignne~t of exryercs and training 

of fe:lows abroad. This conseouent:ly necessitated extension of 

::he project ·duration, 

l 
J 
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Based on field visits and subsequent discussions with 
SITRA, it has been observed that very ~ood linka~es between 
~a-- the indus=t'rv h~ been e~~d'"" -1.1euever , .there 

~s-further sc~pe of imnroveffient and SITRA should endeavour 
to reach maximum number of units for nrovidine services so that - . 

the facilities established could be effectively utilized, 
It was oointed out that there is need for closer association 
between SITRA and other or~anizations like ATIRA, BTRA, SAS'MIRA 1 

and Hosiery and Knitwear Development Corporation, Punjab, 
some of which are being assisted by U~~P/UNIDO. It was 
recommended that the oroject technical staff should be afforded 
opnortunities to visit these organizations for closer association, 

Findinvs and Recommendations 

1, The nature and scope of assistance reouired bv the 
cotton/knitting textile industry in the country is varied and 
large. The demand for SITRA' services is constantly c~ ~he increase. 

2. Based on the assessment of the needs of the industry as 
outlined in the previous oara~ranhs, there is a need for 
establishment of extension service centre at Tiru~u= a:nd foilow 
up on the proposal to assist the hosiery manufacttrre i~ the 
West Bengal Re~ion. 

3. The meetin?. observed that thourh there have been some 
delays, the immediate o~jectives of the ~reject have been 
achieved and the stated outputs oroduced, 

4. There is scone for expansion within the existine 
facilities created at SITRA, It has been observed that the 
assistance to the industrv is being rendered on an ad hoc basis 
as and when re~uested by the industry, A proper mechanism should 
be developed for syste~atic disse~ination of information and 
providinF. services to the industry\ Regular contacts by SITP.A 
with the knitting industry should be further strengthened with a 

view to consolidate its activities and stren~then its linkages. 
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5. Closer contacts should be established with c:~er 
similar organizations ~·rith a view to avoid duolicaticr: of 

.ac..tiv_ities ~nd ..co-..cr.di."'lation/ i.-in&leTI'~nL-ati-0n of orofra~es at 
na-t-ianal level. 

6. A brochure outlininP. the facilities available at 

SITRA has been published and has been widely circulated. 

7. There is a oronosal ~ending with the Tamil Nadu 

Goverru;:;ent to initiate niploma courses in knitting at SITRA 

for students in textile technology from all over the count~y. 

This should be vi~orously followed un with a view to ~lement 
this course to ~ake available to the industry, train tec..hnicians 

in knitting which are in short suonly and in great demand. 

8. The duration of the nroject needs to be extended up to 

December 1983 for the purpose of im~lementation of the pro~osed 
ci.dditional fellowships even if it involves marp.inal inc~ease 

in UNDP in-outs i.e. uo to US $ 5, 000 and without a..."'ly ~ease 

in Govern.~ent inputs. To ensure sneedy im~le~entatio~ o: t~is innut 
the project authorities T·1ill officially subr.i.it cor--.1'l.ecec 

fellowshio no~ination forms at the earliest. 

9. It was felt that there is a need for st!'e::~c~e:-~:.:i~ 

the training nroFr~~es in the area of management =o= w=.ich 
there is de~and fro~ the industrv. SITRA s~ould ~ive se=ious 

attention to this area. 

l 
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