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ABSTRACT

Thig reportl seek: to do thrac things:

(a) Acvens the achicvemantls under Phane T ending February 1977 of tre
projeot "Diveraification und Dovalopmeni of New Fabricu™ at +the Soulh India
Texbile Roscareh Association (STTRA), Coimbntore, Indirg

(b) IMake provision for a detailed research and development programme for
implementation by SITRA olafls

(¢) Prodiuce a modified propcsal under Phase IT of the projact, accepiable
to the United Mations Dawelcrnmat Pre anme (D) and the United Nations
Tnduntrial Develonrent Organizution \1.1}’1']'])0) and cspable of implementation by
SITRA staff,

The report concludes that under Phase T the following outputs werc achieved:

(2) Training of one United Nations fellow in kit ting technology
(completion drle August 1976) and another in receipt of training (completion
date Augwst 1977)3

(L) Training of soue persornuel within SITRA fer the operation and -4
maintenance of cireular and Tlat-lmitting machinery;

(c) I'roduction of & wide range of new producls, utilizing different
types of yurm, including dyed and blended yarns, producible on existing
achinarys

(a) Introduction of hand-vee hed machinery end their operation with
sucgestiens for deployment in South Indias :

(¢) mevelopmert of some inctrumenlation including yarn specometer,
covrse lenet)s leuter and machine tachomeler, witlh the object of tleir pro-
duction in gquanti'y for use by indusiry.

oy

More detuiled comment and explanstion of Phuse T will be {ound under
Findings Phase I, in this report, and in the final report of the Imitting expert,
K.P. Yoltu.

The dotailed research and development programme, preparec¢ after conside-
ration of previcns work by SITRA in kuitling and other ficlds, b laking
into aocount 1he capability of siaff and industrizl needns as perceived in
Souih India, provides for work under the following heading:t  fundanental
gtndies; applied studiess instrumentation or engincering:y operations
research; hwnen relationsy  trainings and library and informaiion rerviner.

Full details are given in annex III of this report, and in Findings FPhase
II.

The final seption of the report details an assessment of the original

Phase II propo:i:al to UNDP. Tt is soncluded ihal Phase T1 as proposed is

vased upon the aims of Phuce T as atated in the proposal and not wupon the




aohievements as ascensed. The implicalions of the aims of Phase II as proposed
are dicoussed in Findings Phase II of this report. It is oonoluded that these
src not atlainable or neoessarily applicable to the state of development of

SITRA and of the industrial requirements.

In oonnequcnoe a revised Phase II proposal, given in detail in Findings

Phave II, annex VI was prcpared and agreed to in prinoiple by SITRA and the

UNDP in Delbi. This revised proposal provides for a two-year programme with
12 man/months (m/m) of INTDO expert help, UNIDO fellowships of 18 m/m and
equipment estimated al $68,000 for knitting, and associated equipment inoluding

a simple table tufting maohine in whioh might be utilized the oocarse oount
cotton yarns produced by some mills in South India. The main maohinery input
is in the second part of the Phase IT, but some specific items required feor

the researoh programme should be purohased at the beginning of the project.

The proposal oalls for a oonsultant report on progress made and upon the
necessity of additional inputs of personnel or equipment under a possible Phase

I1I, to be carried out towards the end of the Phase II precjeot.
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TNTRODUCTION

The Government of India requested assistance from the Uniled Nations
Development Programms (UNDP) for the projeot Diversification and Development
of New Iabricz, South India Textile Research As:ociation, Coimbatore (DP/
INDAT3/094) . The rcquest was approved and the projeot commenced on 1 July
1979 for a duration of cighteen months. The United Nations Indusirial
Development Organization (UNIDO) wam the executing agency with the Gouncil of
Soientific and Industrial Rescarch (CSTR) acting through the South India
Textile Rescarch Association (SITRA) as the co—operating agenay. The UNDP
oontribution totalled $64,3503 the oontribulion of the Government of Tndia
totalled $99,710.

A, Phase I

The purpose of Phase I of this project (a draft projeot proposal for
Phase II is under consideration) was to aid the ootton spinning industry of
South India which, with six million installed spindles, will be vulnerable in
any future expansion by its dependerice upon the fabric production sector whose
capaciiy to grow is limited by its lack of technical know-how and advansed
technology. The indusiry is also vulnerable in times of recession. The inteniion
was te creale a modern knitting capaoity, based on both laerge and small

produciion units.

The proposal for Phase I staied that a knitting industry seems to be
one of the most labour-inlensive industries. Therefore a judioious and rapid
expansion of the knitting industry would lead to the creation of employment
potential at a comparatively low investmenti. To develop this industry the

following activities should be taken into acoountt

(a) TImprovement cf yarn quality;

(b) Produotion of yarns suitable for knitting;
(o) Formulation of part-time training coursess
(a) Improvement in machine utilization;

(e) Production of quality siandards;

(f) Siandardization of garment sizes.

It is obvious, and must have been even at the time of writing the proposal,
that such requirements could not be met fully within tho duration of the project.
It is olear however that as lonpg-term guidelines the ahove are both sensible

and aprropriate.




The original proposal also slated that further development of the industry

would depend 1o a large degree upon lhe iniroduction of advanced knitling
technology including warp knitting and weft inpertion proocessesn that would
require the introduction of a oomprehensive and long-term programme of rcsearch

and development to asgist 1lie entire lmitting industry.

A knitiling expert (K.P. Moltu) was therefore sent to Coimbatore for
eighteen months; his terminal report on the aotivities of the project will
be issued by UNDP.

A knitting consultiant (M.S. Burnip) also went 1o Coimbatore on 17 January
1977 for four uceks to review the achievements of Pnase T and to asgess the
Phase II draft project proposal. The consuliantts duties included reviewing
the werk in progress, working out a comprehensive research and development
programme incluling circular, weft and warp knitting and elaboraling a
cecond phase of techrical ossistance to implement such a recearch and devclopment

programme. The recults of his mission are reported in this document.

Objectlives
Since 1he objectives ©f Phase I are crucial to any assessment of this

phase, they are given in full below.

Long~—range objceclives

1. To further the expansion of the national economy by developing the textile
sector in South India, by cresting a large-scale, high—quality knitting
capaoity therety inoreacing employment opportunities, by ensuring greater

stability in the industry and by improving the industry's performance.

2. To diversify the production of South Indian spinning mills by developing
spun yarns especially for knitting, ircluding warp knitting, thus enabling
ithe mills to utilize their capacity more fully.

3, To eslablish a centre within SITRA to oarry out research and to provide

servioes for the knitting industry.

Immediate objectives

1. To investigale the present operational efficiency of the knitting mills

and asvertain vhat steps are necessary to improve it.

2. To establish norms for yarn waste, bleaching loss, maohine efficienoies,

worker performince, outting waste etc,



3 To study fabric defects and to devise methods of minimizing them.

4. To study the relation of yarn quality to prooeésing efficiency and fabrio

quality.

5e To demonstrate the operation of modern knitting machinery and to train mill -
personnel in knitting technology with particular reference to maintenance,

efficiency and product quality.
6. To develop new products suitable for produclion on existing machines.

Te To oarry out experimental work to improve machine efficienoy by modifi-

oation of existing machines.

fraining

Formalized training by means of United Nations fellowships was made
available to two members of the staff from SITRA. One fellow§hip hagc been
completed and the staff member concerned recommenced his duties in August 19763
the other fellowship candidate is ourrently completing his studies in DBurope.
Details of the fellowship education and training programmes are coniained in
annexes IV, V and VI of the terminal report of the knitting expert, K.P. Moltu,
who helped to arrange the programmes 1o be followed and who visited both

candidates during their sojourns in Europe.

Informal training was given by the knitting expert to ihe staff of SITRA:
in particular there are now two trained and experienced knitting mecha.nios/
knitting operatives on the SITRA staff. One of the two teohnioal officers
listed in the Phase I proposal had already received some formal education of a
rudimentary type at a college in Northern India. The other teohnical offioer
who also acled as the project leader reccived advice and assistauce in the
organization of development activities in knitting and in the produection of
training programmes comnectcd with the staff at SITRA. Prooedures for the
jnitiation, progress and recording of development samples, especially in
connexion with diversification oflfabrios was set up by the knitiing expert
to provide a lasting system whereby all conoerned could be informed of work
in progress and oompleted. Some research and development activity was commenced
and ocertain publications arising from this work have been produced: details

are given in a later seotion of this report (amex I).




The knitting expert also took part in discussionn with companies in
South India and elsewhere provided with SITRA staff technical assistance,
where possible of an immediate or short-~term variety. Otner informal training
situations took place with SITRA stalff and outside personnel during lectures
given and through an exhibition of garments produced as part of the diversifi-
oalion programne by the SITRA stuff under the direction of the knitting
expert.,

B. Phase 1T

In Phase II of the projeot it is planned to oontinue the aotivities
staried under Phase I. The proposal is to provide technologioal assistance
1o SITRA so that it is adequately equipped to help the small weuvers who are
technologically backward to disersify and use the spun yarns in ‘he knitting
industry both circular and warp. Recent developmenis in the textile industry
in India have resulted in a stecp increause in production potential of fine
count yarns from indigenous sources ahd also from sophistioated man-made fibres.
However the knitting industry in India is by and large composed of small-scale
units that use only a limited range of machinery, that is elemenlary in
naturc being oonfired primarily to circular knitting. There is &n urgent
necd for providing adequate training and demonstration to these small uniis
on the uge of modern knitting machinery so that they are able to handle the
substantial inorease in yarn production and produce a sufficient quantity of
knitted fabrics, uced not only for undergarments, sport wear and stockings,
but also for outerwear for which there is substantial demand in Indiz and
elsewhere. Moreover the kmitting industry, being labour intensive, will lead
10 creation of employment through judicious mechanization. That the above

contains several ambiguities and misconccptions, can for the moment bc ignored.

Phase II of the project is to be exeouted by UNIDO with C3IR acting
ihrough SITRA as the co-operaling agency.

Objeotives

The objectives of Phase ]I are given below. They are set out in full because

of their importanoce.

Long—term objective

The projec®t will ocontinue tc help further development of the spinning
seotor of the textile industry in India by creating a large-socale, high-quality

knitting capacity to providec more employement opporiunities, cnsure greater

gtability in the industry and improve the industry's performance.
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Immedinte objactive:r

The projecl represents oontinuation of ihe astivities started under
Plwce T of ithe projecl thoet are mainly ooncerned with the development of
services and lraining facilities for the existing kmitling industry in the
country. The cpecific objectives of Phase II ares

() To introduce various advanccd types of knitting suoh as warp

knitting and cophisticated weft knitting with a view to making available an
adequale quontity of knitted fabries for internal markets as well as for export;

(b) To diversify the production of spinning mills by developing the spun
yarns specially required for the various types of kmitting thus providing
greater siability for the mills;

(¢) To build up expertlise at SITRA to advise the spiming mills and
ithe lnitling indusiry on problems related to the speoial requirements of the
knitting industiry and to the finirhing of fabricss

(a) "o improve mehinery, fabricate suitable accessories and make know-hou
available to indigenous machinery manufacturers thus helping to modernize the
knitiing industrys;

(¢) To promote the export of knitted fabrics in general and {inished
ouler garments in particular (Phase 1T proposal, pages 2 and 3).

Trainingr

The proposal allows for three UNIDO experis in warp knitting, chemiocal
technology and markeiing spending 30 man months at SITRA. The proposal states
(page 5) that three SITRA tecunioal officers inoluding one who will be expected %0
train abroad under a lUnited Nationc fellowship scheme will "also undergo training
under the respective i1nternational expertis on various aspects of warp and weft
knitting as also in finiching". The duties of the two technioal officers due
to remain at SITRA are given (page 5) but they do not altogether agree with the
trainine requirements given above. Provision in also made for the project leader

to enltark upcn a & udy tour of the Federal Republic of Gexrmany, the nited Kingdom

and tho United Statec, for 2 monlhs shortly after the commencement of the project.

The Work Plan of ihe proposal provides (page 7) Ffor the "iniensive training
at post-diploms for supervising staff"., It is unclear whether this implies
training for the SITRA supervising staff, or iraining imparted by them to the

local industry.



I. FINDINGS

A. Phase I
It ic important, in view of the Phase II proposal to be considered later,
10 assess the Phase I proposal in as objective a manncr as possible, since any
poussible starting point for Phase IT oould only be tazed on the actual achieve-

ments of Fhase I.

Visits and discussions

Attendance at this symposium on 22 and 23 Januwary 1977, inocluded in whioh
wags an exhibition of fabrics and garments developed as part of the Phase T
project, enabled a sort of ratio-delay or snap-reading technique 1o be applied

to the projeot and to “he progress made.

On 24 January a thorough tour was made of the laboratory facilities of
SITRA and informal discussions held with the heads, or senior members, of the
variocus seetions. This tour ineluded the SITRA library facilitiez and arrange-
ments were made for all the published work of SITRA, not only on kmitting
teohnclogy but from the ineeption of the instiiution, 1o be made available
for reference. In addilion oopies of published work on knitting technology

were received for evaluation {annexes I and II).

Visits in the Tiripur area of Tamil Nadu on 25 January 1977 to spinning,
knitting, making-up, bleaching, dyeing and finishing works of assorted sizes,
helped to formulate an impression of the industrial prospect there. Disoussions
with industrialists, SITRA staff and the UNIDO expert helped also in providing

useful background information.

The physics and physical testing, engineering, mechanical processing,
human relalions and statislios sections of SITRA appeared well organized and

with a very clear undersianding and feel for their work. However it was olear

that this work was based almost entirely uporn spun yarn made on the ootion

system.

The knitting laboratory consists of a room 30 metres by 15.5 metres in
whioh are housed three circular knitting machines of indigenous mamufacture
oomprising a fine gauge sinker top model of a diameter appropriate for body
lengths, an intcrlook maechine of similar dimensions and a rib maohine with
pattern wheel jaoquard mechanism; three hand-vee bed maehines also of

indigenous manufacture in gauges corresponding to fine, medium and ooarsej
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and a lhree-bar 84 in. compound neecdle tricot machine of 24 gauge, together
with o ercel and direct warper for the production of beams, both inutalled at
SITRA by the Government of the United Kingdom under the auspices of the

Colombo plan.

Further background informaiion was gained by a brief visit to a cotton
plantation, followed by a detailed visit to 2 knitting-machine builder in
Coimbatore with whom, among other things the kmitting expert had oo-operated
on the desigm and production of a fine gaupge machine of 1 in. diameter whioh,
with a single feed, allowed tubular synthetic knitied fabric suitable for
subsequent preparation as artificial arieries to be made. This oompany, although
ill-housed and ill-informed by Buropecan steandards of tcohnology, had demons-
trated corsiderable initiative cince its inception some three years ago. It
had, for example, soughi out, purchased and installed a very sophisticated
programmable machine tool for the culling of tricks in cylinders and dials
either separately or cimultaneously. Considerable insight into the problems

faocd vy machine builders, even progressive ones, was gained from this visit.

To gauge the supply of graduates and others into the textile industry,
a visit was made to the local P3G College where a textile department is
situated carrying out groduate and post-graduate courses for degrees from
the University of Madras. The laboratories were inspected and disoussions
held with the principal of the College and with the head of the departiment,
his staff and students. A subsequent visit was made to give a leoture to
staff, some SITRA staff and students on Studies on Inoreasing the Produotivity

of Circular Knitting Machinery,

Current experimental work in knitting technology being carried out at
the Huddersficld Polytecinic and elsewhcre in the United Kingdom was discussed
with staff at SITRA to whom was shown a film on compnuter-aided design processes
end high-speed experimental films on warp kmitting and sliver kmitting. More
detailed discussions with technical officers including those assigned to the

knitiing seotion were held at intervals throughoul the assignment.

To gain insight into the problems of the knitting industry and maohine
builders in other parts of India, a visit was arranged to spinning and manu-
facturing companics in Bangalore p ooessing yarns other than ootton-spun,
including wool and wool/man-made fibre blends. A visit was also arranged to

knitting, making-up, finishing, maohine building and textile eduoation

establishments in the Punjab area of India centred upon Ludhiana. Brief




discussions were also held ith educanlionnlisls and industrinlists at meetings

in bolh Delhi and Bombay, including reprecentatives from ihe Tndian Institule

of Technology (TTIT) Delhi, the Intevivlional Wool Secrctariat aad Cenlury.

Spimning and Manutfacturiug.

At the Tnotitute of Textile Chenistry and Knitiing Technology in
Ludhiana, discucssions were held with the prineipal and stafl of botlh the
knitting technology and dycing technology departments. Cepies of course
curricula were received and a tour of the equivment and fecilities was made.
A chorl leclure on The Usn of Knitled Fabric Geonetry Studies to Industrial

Fabric Manutuaciurers was given to staff and students.

Visits were made to (a) the Bharat machinery works to see 1he production
of cirecular single jersey and interloclk machines; (b) to a vertical wool
combing, worsicd and woollen spiming, waving and knitting company operating
very modern ecquipment including Collon's patent machinery; and (c) +to
small-ceile hatd [lat, hand eircular and garment producers. The rcla'tions:ﬁ.p

between the College courzes and industrial requirements was readily apparent.

Appraisal of nchievemants

A mecting vas held on 21 January 1977 with the direotor of SITRA to
review the work completed in Phace I. He provided a valuable review of the
bhaokgrownd against which the achievements might be viesed and emphasized the
importancc to ‘Lhe ecconomy of South India, in particular, and of India as &

whole, of crcaling jobc = + remult of the divercification studies.

The objectives of Plii. < I were discussed and reviewed, with the conclusions
set out below. The number: refer to the numbers of the cbjectives as given

in the Phace T document.

long=ranwe chizctives

1.  This is o broad-bused statoment of intent vhich iz an on-going objeciive
and indced litely to be o for some considerable time, beyond Phace I and the

proposed Phaze 11,

2. Diversification of 3outh Indian spinning millc towards the needu of the
nitting indu:.try has besn achieved in part, certiainly for the manufaclurers
of cireular kitled favric in South Tndia. The objective of diversifieutlion

for ihe production of spun yarns for warp knitting is a spurious one hovever,




. . 1/ . o
acoording to a survey carried out by CSIR—( since therc are no warp knitting

manhines installed in Tamil Nadu and there is currently a government ban on
their import. Indeed the importance attached industrially to warp knitted
fabric dcvelopment was rated as 4 per cenl by respoadents lo the samc E';'Il]‘VCy?-
There arc indications that while kmitters may purchase yarns from South India,
many spinners have hitherto made little ooncession to the requirements of
horiruvy ya.rns}-. lany knitters complain about the use of twist multipliers of
a level more suited to weaving yarns. Certainly SITRA has been ablc to help
in facilitating understanding belween the two sides of the industry and by

the yurn studies (annex I) that ihey have carried out. However oompared with
the amount of work done hitherto purcly on spimning rescarch, the input related

to the needs of the lmitting industiry is but a beginning.

Hosiery yarn appeared to have aocounted for some 10 per cent of ootton
yarn production in Irdia between 1967 and 1971, with, surprisingly perhaps,

an increase during that period in consumption of finer oount yarns.

3. The objective of establishing a centre within SITRA to carry out researoh
and cervice the knitiing industry is certainly prooeeding. Examination of
the recearch publiched to date (arme}: 1), as might be expected, a strong bias
towards work related to yarn teclmology or organizational studies, no doubt
because of the strong basis of researoh achievement which exists in those
arcac .° study (armex II). Not unnaiurally, in view of the shortage of
trained research glaff in knitting technology and the apparent lack ol a

detailed research procramme, the research effortis appear diffuse.

Service to the knitting industry of a more tangible and immediate kind
has been provided tirough the fabric development and diversification efforis
of the UNIDO knitting expert assisted by SITIA staff. The member of SITRA

who apparently will be responsible for the technical service to lmittlers only

-1-/CSIR, Management Attitudes Towards Research, 1975, Appendix XIX p. 9%,
-Z/CSIR, Arcas Concidered Important for Further Product Development, 1975,

yK. Sreenivacan and I. Doraisway, Survey of Knitting Industry.
August 1973, p. 23, Appendioec I and II.
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returned from his United Nationa fellowship ‘tour in Aupust 1976 and in thus
juet beginning to render this lype of service. The estahlishment by thisc man
of a technical service centre in Tiripur, & large-scale hosiery manufacturing
complex somc 50 kilomelrcs from Coimbatore, on a two-day per week basis, will
obviously increase ihe amount of immediate problem-solving aclivity that SITRA
oan provide. Other centres, it is understood, are plarmed for Calcviia and

Bombay, subject io the availability of trained siaff.

Imncdiate obiectives

e Invesiigation of the operational efficiency of knitting mills is oovered
in parl by ihe SITRA report survey of the knitling industry (armex I). A
questiomairc sent lo 2,000 knitting mills in India elioited a 12 per cent
responsc folloring which 85 mills were selected for detailed study. Mills

were sclecicd to give an emphasics on spun yarn usage. Their distribution

wast
Tiripur Tamil Madu 45
Calcutta Weet Bengal 21
Bombay Naharastra
Salem Tamil Nadu 5
Kerala State 5

From ihe sample it was established that single-shift working is universal
in Salem and Kerala and practised by three quuarters of the mills in Tiripur and
Ludhiana., Only in Bombay and Calecutla was there any noliceable milti-shift
working by 43 per cent of the mills in Bombay and 36 per cent in Caloutta.

A quarter of the kniiting mills in Caloutta and a fifth of the mills in Bombay
were egtimzted Lo be working on threc shifts. The majority of mille (a'bout

95 per ccni of sample) work six days per week with the rest working five or
seven deys per weck. Machine utilization wns estimated variously as being
around 70 per cent for single jersey, somewhat higher for interlock and a good
deal lower for half hose machinesj centres operating warp knitting machinzs
appearcd to do so to capacily in most instancec. The report on the survey makes
a number of recommendalions, some of which arc purely speculative bul wugee st
the need for authoritative informaiion with regard to this imporiant and
growing indusiry, a sentimenl heariily endorsed by the expert and which could
profitably be extended to include the consumption and use of hosiery poods as
well (mmex II, Ministiry of Commcrce, Purohases of Textiles). The repord

goes on to point out many facts that are gelf—ecvident to practising knitting

technologisis. and come assumptions that may be incorrvet, but which in the

——
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oontext of the growisg interest of SITRA in knitiing could be purcued further
with advantage. Ti ig however important not to confuse publication with
implementation, zince many of the faolors to which the report correctly draws
attention can only be effcctled considerably in the future, while olhers

have ithe cffect of provoking thoughts both of altermatives and unanswered
questions.  Nevertheless in the conlext of the objective being concidered, the
report survey of ihe knitting indusiry represents a useful bagis for further

action.

2. The objective relating to the establishment of norms for knitting,
making-up, finishing, machine and worker efTiciency represents a lifetime

task. Indeed STTRA has instituted a biannual survey of norms for the spinning
seclor and conlinually find it necessary to update and ohange these ac trade,

end-use and market requirements alter.

The studies carried out to date {publiecations 4, 5, 6, 7, 8 and 9 in
amex I) again provide a useful begimning, but in many ingtances 1he important
dotails are bared upon recommendations from similar studies carried out in
developed cowitries uhere operating characteristics are greatly different

(fig. I, anncx II).

3, Studiec of fabric defects have been comuenced (annex I, ref. 5) with a view
to making: recommendations for improvements - sometimes with explosive resulic.
While substantial improvement can be aohieved by changes in yarn condition,

many fabric faults are the result of incorrect machine setling and maintenancc.
As diversificalion of fabric manufacture continues, the range and rumber of
fabric defects encountercd will increase. There is an undoubted shori--ierm
need for furiher research and development to be carricd oul in this area -
indeed thc compilation of visual as well as quantitative information on

fabric and garment defects and the means for their rectificalion is an urpent
requirement and is included in the suggested recearch and development programme

prepared in conjunction wilh this report (amex I71).

4. Studies of yarn quality in relation to machine perforuance is comething
ihat STTRA is well equipped lo carry out. Work in this area iy procecding as
evidenced by some o the publications listed in (annex I, ref. 4, 8 and 9).
What will no doubt eventually emerge is the more oomprchensive and more
widely applicable studies comparable {0 some made in the spinning sector for

different purposes (annex II, ref. 2, 6, 7, 8 and 11).
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5 Temonstration of the operation of modern knitting machinery has proceeded

only in so far as ithe equipment installed at SITRA represents modern maohinery.

Given the financial inputs for equipment to this Phase I project, therc was
little hope of ihis objeotive being aitained in any evenl, A more laudable
and obilainable aim would have been to demonsirate the operation of Imitting
machinery using modern knitting technclogy. This was done Ly the kmilting
expert and the SITRA staff trained by him in machine operatiorn, selting and
maintenance. The range of instrumenis, including a course length tester,

yarn spocd meter and tachometer developed and used for this purpose, also

demonstrate this capability.

The training‘of mill personnel with reference to maintananoe, efficienocy
and product quality has not been achieved. Some of the problems in this
matter arc the requirements to conduct suoh courses in the loocal dialect of
Tamil, to carry them out perhaps in the knitting oentres of the industry's
looation rather than at SITRA, to make them available possibly on an evening
basis and, above all, ito produce oourses of a practical variety whioh takes
considerable practioal experience of kmitting technology. Recommendations in
the recearch znd developmeni programme (annex ITI) suggest the need for the
adoption of objective learning methods in the devising of training courses

(M.S. Burnip some examples of TEGC courses. Colleoted papers SITRA library).

The time taken to write appropriate training oourses, even those of a

praotical nature, should not bve under—estimated.

6. This objective, the development of new produots for mamufaciure on
existing machines, oooupied the knitting expert and knitting technicians for
a oconsiderable amount of the last period of the Phase I projeot. A Tull
account of this is contained in a paper given by the knitting expert and
alluded to in commexion witn arrival at the duty station. The comments of
visitors, both from the industry and elsewhere are recoried in annex VI of
hie report. The exhibition highlighted the aohievements of those concerned,
but the lasting benefit to the SITRA staff should be the methodology taught
for the production of fabric trials, with full dooumentation of maohine,
yarn, structure and finishing conditions 1o be followed and disseminaled to
all concerned for both suoocessful and unsuccessful trials. There is no
reasor why such developments should not oontinue at STTRA and within the
industyy.

e
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7.. The final objeotive mry be seen as highly ambitious, long-term or 2
matter for collaborative effort belween SITRA and maohinery builders. In feot
instrwscniation developed including a oourse length tester, a yarn spced
meter — of which a digital version is under development and a taohometer
(aunex 1I) should prove of great value not only to SITRA, but to the industry
as well, Devclopment of a positive yarn feeding system is also proceeding in
oollaboralion with a mochinery builder. Further instrumentation and simple
maohincry aids are rcquired. SITRA has also produocd a rank-to-cone winder
that is 1o be put into series manufacture and this should assist in the
divorsification of manufaoiure plans of the industry since the availability

of dyed hosiery yarn, especially from South Indian spinning mills, is not good.

Qulputs
The tangible outputs from Phase I are as follows:

Persomicl. One fellowship oandidate has returned from his studies and is
being given responsibility for the organization ond establishment of ‘echnioal

gervioc Tacilities but these are not yet operational.

One fellowship candidate will return in July/Aug;ust 1977 and is apparently
to be given responsibility for mounting the training courses referred to in

Immediate Objective No. 5.

One technical officer, Indian traired in knitting technology, is to
assune responsibility for fabrio development and diversification (immediate
objective HNo. 6). It is unclear whether he will be responsible for machine
and acoessory development (objective No. 7). Knitting maohine machanios and
operators will continue development as occasioned under objeotive No. 6 or

by other aspects of experimental work.

The projeot leader in oonjunotion with other SITRA staff, as permitted by
their existing equipment, will oontinue the fulfilment of all long—term objeo-
tives unless modified and those short—term objectives not completed or

oommenced, namely 1, 2, 3 and 4.

Buildings. More than adequate floor arca exicts for machine knitting,
but the building requires air oonditioning siuce changes in ambient conditions,
not only throughout the year but throughout the day, aro gubstantial. Parti-
tioning and conditioning of parts of the building may provide an adcquate
solution. Other SITRA faoilities inoluding library and administrative

gerviccs are available,
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Machinery. The machinery and equipment available have been mentioned
earliery they includz three indigenously manufucturcd oircular machines of
single jersey, interlock and jaoquard typee, and threce bhand vee bed machines
of ooarse, medium and fine gauge and a three bar warp knitting maonine of

European manufaclure.
Conclusions
The biggest shortfalls of the ourrent Fhase I ares
(a) Their is a lack of trained persor'mel of experience and knowledge

to direct both ihe research and training functionsj;

(b) Until August 1977 the most knowledgeable knitting technologist will
be away from the Institute for a substantial portion of his timej

(o) The other United Nations fellow does not recommence his duties until
August 1977 and will need to spend a substantial amount of time devising
training oourses and prncedures;

(d) Any additional UNDP support under a Phase II projeot would not
only be required to commence from the base evaluated in this report, but
would, by its various inputs, generate more derands upon staff who already
have full-time commitment in progressing the incomplete aims referred to
above.

B. Phase IT

A mecting on 27 January 1977 attended by heads of seotions and senior
members of the SITRA staff together with the knitting oonsultant enabled
an appraisal to be made of the rclevant seotions of the Phase TI p™ojeot.
Thoge not familiar with its conteats were given copies of the appropriate

seotions in advance for study.

Those preceent weret K.P.R. Pillary, Head of Textile Physics and
Assistant Directory P.V. Veeraraghaven, Head of Human Relations; K.S.
Shankaranarayana, Head ol Meohanioal Prooessing, including knitting technology;
T.V. Ratman, Head of Operational Studiesj T.M. Krishna Varma, Textile
Physios and former United Nations fellow in knitiing teohnology;
S. Govindrarajan, Meohanioal Prooessing ~ Enginecring seotionj A.R. Kalyanaraman,

Textile Physics - X-ray and Eleotronics sectiony M.S. Burnip, UNIDO Consultant.

Outputs
As listed in the Phase II proposal, these are:

(a) The formation of a National Researoh and Development Centire at
SITRA for implementing a comprehensive researoh and development programme
relating to knitting technology and for providing training facililies in this
fields
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(v) The ectablishment of service centres in areas where the knitting
industry is ooncemnlraied;

(c¢) The development of sophistioated knitling machinery and acocssories
adopted to local conditions;

(d) The divercification of products from the existing lmitting
indusiry to suit the requirements of indigenous and export marketss

(e) The increascd teohnologicil sophistioation in the existing
knitting indusirys

(f) The expansion of the knitting as well as the garmeni-making
industry and cons.quent increase in oonsumption of yarn and fabries;

(g) The diversification of the yarn produced by spinning mills for
meeting the growing demands from the knitting industry;

(n) The incrcased employment in the knitting and ihe garment-—making
indusiry;

(i) The availability of a greater variety of indigenous products to
oonzumers;

(j) The commercial production of sophisticaied kmitting maohinery and
accessories by indigenous machinery manufacturers. Py

Recults from the first meeting

The meeting gave an opportunity to examine eaoh of the aotivities and
the anticipatecd outputs from the Phase II proposal with the following
results (Phase II proposul pages 3 and 4).

The formation of a research, developmeni and training oenire for knitting

teohnology is clearly feasible only provided an adequate programme for the

implementation of those three objeotives is prepared and followed. The
question of the national status of such a ocentre is a matiter for the CSIR
and its polioies' with respect to other institutions. On the matter of the
training aspect of this output there seems to be considerable confusion
(Phase II proposal, pp. 1, ?2) between the requirements of education and of

training. This matter is dealt with later in this report.

Training at technioian level is imperative, especially sinoe this has
not been oovercd in Phase I. This training should be of iwo types: (a)
short~-term for existing mechanios/oporators; and (b) longer term for new

meohanios/operators. In both cases practical ooursee are essential.

The establishment of scrvice centres in arcas of oonoentration of the
industry was disousscd. Whatever the intention, the development of this
is bound to be slow. The Tiripur ocntre still requires a bullding and will

require at loast one machine for the oonduot of courses. Instruotion and




training oourses have not yel started, butl disoussions have been held with

the staff member re:ponsible and guidance given. The eslablishment of service
ventres in other arcas is bound to proceed rlowly because of, among other things,
shortage of qualified staff. It should be noted that while knitiing in

South Tndia in general and Tamil Nadu in particular iz confined to the usc

of cotlon yarns, ihis may not necessarily be the oase in the setling up of
other oentre.;;. While SITRA has cxpertise in yarn technology for cotton and
OOtton/m;m-ma.de fibre blends, il is lacking in yarn experiise in filamenti,

textured, worited or woollen-spun systems.

The development of sophisticated knitting machinery is neocessarily a
matter for the machine builders themselves. SITRA could best assist by
oarrying ont fundamental studies of machinery (annex ITI) this wonld 1equire
only simple machinery but perhaps more elaborate insirumentation. The views
of the Textile Michinery Menufacturers Association in Bombay might be sought,
and a more profitable line might be for them to pursue lhe possibilities ¢®
building machinery wider licence from makers in developed countries.

The work of SIT+tA in the development of accessories and instruments should

however be cortinued.

The diversification policy instituted under Phasc I should and will
continue. The development of produots suited to export markets will depend
ﬁpon {the development of expertise to assess produst requirements and product
performoence. This in turn will lead to a new role for the testing section of
SITRA. The ability to think instineiively about fabric requirements in ihe
way thal yarn requirements are currently considered is important. Further
diversification of fabrics and produots might requirc eventually the
servioes of a textile designer. Diwrsification oan however be aided Ly
appropriate development of library resources io inolude a fabrio lilrary of

samplec, journals and design magazines (annex III).

Increased tcohnologioal sophistication within the inductry in South
India is a long-term objective, but can be aided by improvemeni in quality oonirol
standards and the transfer of modern management techniques. STTRA oan help
to aohieve this ihrough the development of an appropriale shori oourse
programne by the Human Lelations, Operations Research and Testing divisions,
allied to appropri-.te on-going researoh aotivities.

The expansiun of the knitting and the garment-making industry should follow
from diversification policy. This was the premise bechind ihe diversifi cation olw
jective of Phasc I and it is but repealcd here. Again the ultimate need for desism

staff musti be slressed. Equally SITRA muut realize that such expansion will
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creale new problems rolative to making-up - in whioh they have no expertisc -

and in dyoing and finiching, in whioh very limited expertise exists al STTRA.

DiversiTication of yarn production in South India is a matter also for
the indu:i-v, but SITRA could help in this respect with development of spinning
oonditions uc.une he existing ootton-spun system. " Any other form of yarn
diversiticition would require not only that SITRA increase their range of

machinery, but that the mills invest in new production equipment.

Ac a nmatural consequence, employment will increase in the kmitiing and
garmenl-mking industry making available to consumers a greater variety of
indigenous products. Therefore these two #ims are not a function of SITRA

to achicve.

Commercial manufacture of sophisticated equipment is a functiion of the
machinery builders and of policies with respect to machinery imports. Through
jts rescurch studies and prolotype developments SITRA can assist in this maiter
and complement other aclions such as thoce suggested above ‘in the paragraph

on the development of knitting machinery.

Aotiviticis 1o he considered

The Phase IT proposal lisis the aotivities that are neoessary to attain

the outputs referred to above. They arc as follows:

(a) To build up the neoessary expertise at SITRA in the different types
of knitting under the guidance of the UNDP expert;

(v) To depute nalional staff for study tours to advanoed countiries for
appraisil of the present state of research in knitting and to determine areas
whioh require special thrust in the local industry;

(c) To depute national staff for advanoe training in finishing
technolosy i advanced countries and eventually to build up expertise in
finishing ut SITRA with the assistance of the expert in finishing;

(d) Tc undertake research on yarn and fabric qualities for improved
knitiing performance and appeal characteristics;

. (¢) To undertake researoh in machinery development as well as deveclop-
ment cf accescoriess

(f) To provide opcrational research support for knitting units through
the service centres and to help this industry to adopt modern techniques and
10 solve their day-io-day problems;

(¢) To undertake feasibility studies for the establishment of small-
soale knitting, finishing and garment-making uniisj

(h) To provide counselling and advioe on the ectablichment of various
types of advanocd knitting units, in partioular warp, sophislicated weft as
well as flat knitting;



(i) To provide cousultation services to the apimning and knitting
industries for problem: likely lo arise when zophivtiorted yarn is wsed Yo
diversify their producls

(j) To undertake evaluation of the performance of the industry as a
whole nnd suggest measures for improvementss

(k) To widertake market surveys with the assistance of an exrert in
marketing and provide advice to the knitting ard garment-npaking industries
regarding domestio 25 well as foreign market requirementus

(1) To provide intersive training at posi-diploma level for cupervisory
staff in advanced knilting technology and short-term training at lower levelsy

(n) To acquire intimate knowledge of the latest types of krnitting

maohinery and adopt this sophisticated machinery snd accecrories to suit Indian
oonditionsa;

(n) To transfer know-how on machinery and aocessories that have been
developed to indigenous machinery manufaoturers.

Reculis from the second meeting

T™he above natiers were discussed with SITRA section heags and the

following poinis emerged relative to the activities listed. <

The input of a further UNIDO knitting expert, this time in warp knitting,
would permit the development of expertise in that area Ly the seoond Unitad

Nations fellow (under Fhase I) when he returns in August 1977.

If the project leader undertakes a study tour it will delay implementa-—

tion in certain areass the problem is one of lack of qualified persornzl.

The Tellowship proposed will not be sufficient to provide the in-depth
expertise required, since other arcas of importance - for example making-up

have been conpletely neglected.
The programme of research is of neoessity long term (anmox ITI).

Work on maohinery and aocessory development is neoessary, but should be
done in oonjunciion with the machinery builcers and, if necessary, other
institutions with specialized expertise, e.g. metallurgy for studics of cam
hardening. Such machinery work will also necessitate furiher staff wilh

enginecring training and experienca.

Suoh work can be dono by the operations rcsearoh division who alrcady

have experiise in running short management training courses.

The feasibility ctudies envisaged are to be offecred as demand requires.



Provision for advice on machinery purchascs on a demand basis is

envisaged; this will be dependent upon the aoquisition of data on equipment

npecifinations.

Advice to hosicry yarn spinners on a demand basis will be offerad;

ourrenily 10 or so hosiery yarn spinners are operational and SITRA is providing

gervice for them.

Performance evaluation is carried out for spinning mills on a biannual
basis and the intention would be io extend this type of service to the
knitting sector. The problem is that ihe spinning mills are large and highly
organized with well-qualified staff able to appreciale the purpose of such
surveys, while skew distributions were likely to result from such studies
in the knitting sector because of their lack of organization, size and paucity

of trained perconnel.

Market surveys, for ¢xample of the hand-weaving seotor have been <

varried out in the past (annex II) and this would be extended to the knitting

pector in due course. The function of the proposed UNIDO marketing expert

seems rather unclear, both in this respeot and in olhers.

The provision of training courses envisaged is extremely ambitious. It
is also doubtful if it is what is required at this stage of industrial
development. However this proposal has been reoommendsd by a commititee tlo
the CGovermnment of Tamil Nadu (annex I) though it was understood that firanoce

would not be made available in 1977.

The use of conferences and symposia for the dissemination of information
is envisaged. The matter of adaptation of sophisticated maohinery might well

be best dealt with ihrough liocensing arrangements.

This is essentially the same point made in the above paragrap4. It will

require a4 oonsiderable inoreace in STTRA staffing 1o aocomplish.

It was olear from this meeting ihat the majority of the staff has not
muoh oonception of what is required in the realization of this proposal. 1In
partioular, the lack of knowledge aboutl kritting technology means that the
full implioations of what are required are not apparent.




No progross has boen made in ihe planning of a researoh and development

programmc for implementzation in a sysiematio manner. BSoime research activity
has prooceded (annex I, Thase II proposal annex II), however some of the
findings arc somewhat lentative and experimenial techniques are cowetlimes

used and couslusions drawn erroncously.

The most serious deficienscy however concerns the concept of cducutional
programmes in knitting technology. While a commitiee has c¢ctabliched a need
and indeed has produced also syllabuses culled from various sources, the
enormity of the proposal has not been comprehended. No staff qualified to
teach, with academic experience in programme produotion or assassment are
available, nor does the Phase II proposal include plans for them. The
requirement of industry in terms of basio courses of practiocal training of a
short, part-time variety has been ignored completely. Despite the fact that
such oourses will be required to be given in Tamil rather than English, the
person dcsignated to implement such courscs, does not speak Tamil. Given the
ourrent availability of staff knowledgeable in knitting technology, it is
extremely doubiful if such persons could be expected io know enough to teaoh

such subjects.

Disoussion of the equipment inputs for the Phase II proposal were also
undertaken: it was concluded that such equipment requirements are for the
purposes of demonstrating equipment rather than for serious researoh or

training programmes.

Appraisal

As with the Phase I proposal, a meeting was held with the director of
STTRA to asscss the Phase II proposal in the light of the deliberations held
with SITRA staff.

Having established the neoessity to implement the Phase II projeot upon
ine aohicvements and not upon the silated objectives of Phase I, the errors
of assumption became apparent. Tﬁe ambitious nature of the Phase IT proposal,
glven the limited personnel resourccs of SITRA were explained. The ouissions
with rcapect to the intornational staff inputs in making-up and to ihe provision
of such cxpertise amongst SITRA siaff was disoussed. The need for a consi-
derable staff increase to implement the training and service centre funotions

was pointed out and the equipment lists were digsoussed in detail. It was



agreed that the proposal should be revised in the light of the oonsultant's

findingo.  The need for a structurcd research and development programmnc was
also diccussed and it was agreed that thic would be preparcd if posuible by

the conrmltant and SITRA staff for discussion after the Bombay confereice.

Pescarch anad deveiopnent programnc

A rcesearch and developmenl programme was drawn up in consultation with
STTRA staff and wiih the knitting expert to reflect the short- and long-term
industrial nceds and to provide a base for the involvement of all sectors of
STTRA staff, so thal an element of internal re-education and training would
take placc. The programme involves instrumentation and accessory development
of a typ: to assist ‘he knitting, garment and finishing sectors, as well as
estallishing arecas for which training courses are required.

Discussions with staff on the development of iraining courses and the use
of learning objective methods of programme writing were held. The finalized
research programne (annex IV) was discussed with SITRA staff and ultimately

with the director of SITRA with whom a copy was lodged (annex 111).

Proponcd revicions to the Phase IT project provosal

A final meeting between the director of SITRA and the knitting consultant
on 8 February 1977 began by a presentation to the director of bound ocopies of
work on knitting technology and other aspects of textiles and education for use
by the SITRA library. On the matter of the research and development programme,
it should not necessarily be implemented in the order set down, but in the
main the most important studies, especially in the fundamental arecas, are
the first oncs listed. The importance too was stressed of collaboration with
other Inctitutes, for example the Ahmedabad Textile Industrics Research Asso-
tiation (ATIRA), the Scanning Electron Microscope (SEM) studies (UNDP mid-term
tripartite review IND/72/035, February 1976, para. 15), and the university of

metal lurpsical reccarch establichments for work on cam hardening techniques.

A redrafted version of those parts of the Phase II proposal that
require a technologioal input, as prepared by the consultant in the light of
hie asscssment of Phase I, the oonditions obtaining in the industry, the
oapabilities of the personnol involved and following discussions with the
director of SITRA, the staff and the UNIDO knitting expert, was examined in
detail.




The reviscd proposal callg fors

(a) The appointment of a suitably qualified and experienced person with
elther a sound knowledge of knitting leohnology or other qualities fitiling
him for the position as projecl leader;

(b) 'The appointment of at least five teohnical officers to undertake
specific dutiecn with respect to technical service; research and development
in knitting, making-up, dyeing and finishings and training;

(¢) The provision for UNIDO cxperts in training, dyeing and finishing
and moking-up tolalling 12 man-monlhs and 2 congultant for 1 man-month;

(4) The provicion of United Wations fellowskips in dyeing and finishing
and making-up totalling 18 man-monihs, wilh a possible increase by three
montls for ihe project leader, dcpendent upon his background;

(e) An increased governmenl input of indigenous equipment to allow for
additional making-up and dycing activity (cost as yet unknown) §

. (f) A redetermined UNDP machinery inputi totalling an estimated
$62,000 with a 10 per cent allowance for spares and packing;

(g) The provision of an operating timetable to ensure experts and
fellows are present at SITRA at the same timej

(n) The provicion for the maohinery input to arrive in the second part
of the project, so that it can be utilized recadily on receipt (this should
not prevent ilhe ordering of apreed ilems at an earlier date);

( i) The implementation of the detailed researoh ard development programme
(amnex ITIT);

(3) The detailing of more complex dyeing and finishing equipment, as
originally specified in anncx IIT (d) by the dyeing and finishing expert
during his period of duty;

(k) The purchase, not wilhstanding (h) and (j) above, of certain limited
items of equipment costing an estimaied $5,000 ai the commencement of +the
programme, to enable certain of the research studies to be carried out.

It was agreed that the revised proposal (annex VII), offered an attairable
objective whioh afier completion should leave SITRA with considerable
expertise in knitting technology and related topics, and the textile industry,
espeoially in South India, better served with training faoilities, insirumen-—
tation, prooescing assistonce and techno-economic data of knitting processes,

knitted produots and end-use requirements.

It was agreed that this revised proposal be recommended to the UNDP.
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II. RECOMMENDATIONS

Tho main recommendations are contained in the revised proposal in
amex VI and in the summry given at the end of the Findings on the FPhase II
proponal, The further recommendation needed to be. made in this section is
thut the project on Diversification and Development of Now Fabrics at SITKA

is allowed to contimue, with a further review of progress in two yecars.

A scvoondary recommenda tion concerns the wider educational issue raised
Ly the proposal of SITRA with the assistance of the Slate Government of Tamil
Madu to begin post-diploma educational oourses in knitting technology. From
the visit made to Ludhiana where the only educational centre running oourses
in knitting technology is situated, and from discussions and projects
andertaken for ihe Ministry of Overseas Development of the United Kingdom
with respect to other textil:z educational institutions in India, it seems that
further consideralion should be given by the Indian Ministry of Eduocation
1o its policy with recpect to textile education in general and kxmitiing techno-

logy in particular.

The WDP should, it is reoommended, satisfy itself as to whether this
cwrrent project at SITRA and the maohinery inputs requested originally under
Phase IT are for the purpose of developing research expertise and experience
or to provide demonstration equipment for use as part of an educational

syntem.

A final recommendalion conoerns the objeotive stated in the original
Phase II proposal that SITRA should beoome the national oentre for research
etc. in knitting teohnology. While accepting that the Government of India
oan oonfer this status or preserve the prerogatives of its inetitutione as
it wishes, the UNDP should consider whether the interests of the development
of the knitting sector of the Indian textile industry might not be better
served by encouraging tne oo-operation of all interested textile researoh
associalions in this matter where geographioally and by industrial oonoentra-

tion it is sensible so to do.

Thus oloser co-operation between SITRA in the south and possibly in the
west, between Silk and Art Silk Manufacturing Industries Research Association
(SASMTRA) and possibly Wool Industries Researoh Association (WTRA) in the
east and between the reoently formed North India Textile Researoh Assooiation
(NITRA) in the north might ensure a more rapid and effeotive development of
knitting industries in India.

[



Annex 1
SITRA PUBL]fCATIONS KECEIVED, RELATING TO KNITTING TECIINOLOGY

fii],luy, K.P.R. and K. Ranganathan. Techno-cconomic feasibility of uming

spun yarns for marp knitting. Proccedings of the 16th Joinl Conference,
Janvary 1975.-

Sreenivasan, XK. and I. Doraiswamy. Survey of the knitting indusiry. August 1973.

Prasad G.P. Bleaching of cotton knitted goods. January 1976.

Shankaranarayana, K.S. and S. Somasundey. Effect of yarn quality on the
propertics of the knitted fabrics and performonce in kmitting.

Plending of vicose staple fibre with ootton. SITRA report.
Blending of polynecic fibres with ocotton. SITRA report.

Spun yarn quality requirements for knitting. By N. Ramani and others.
January 1376. -

Shankaramarayana, K.S. and K.T. Thomas., Effect of weaving and mcisture on
¥nitting performance. January 1976.

SITRA staff list.

DPirectorate of Technical Education Tanmil Nadu. Report of the Committee on
starting a course in knitting technology. November 1975,

l/ The Joint Conference publicaticns result from an annual mecting hetween the
the Ahmedabad Textile Industiries Researoh Asscciation (A‘I‘IRA), the Bombay
Textile Research Association (BTRA) and SITRA.
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SITRA AND OTIIER PUBLICATIONS READ, RELEVANT T0 NEW FABRICS STUDY

Sreenivasan, K. A report. on Japan's cotton textile indusiry. SITRA 231,
February 1957.

South India Produclivity Team. Productivity in the Ahmedabad Textile Industry.
SITRA 2:6, Scptember 1957.

Soope, funclion and application of textile testing in a spinning mill.
SITRA 2:7, September 1957.

Work assignmeni in Coimbatore textile mills. By C. Itterah and others.
SITRA 4:3, September 1959.

Somasundar , 5. and S. Sechadri. A special investigation for reducing ocost
of production. SITRA 12:1, February 1967.

Srikantaiah, G. and T.V., Ratnam. Optimum utilization of cotton resources.
SITRA 12:5, July 1967.

Seshadri, S. and 3. Somasundar. Prooessing parameters and techniocal details.
STMRA 12:7, December 1967.

Sechan, K.N. and K. Ronganatham. A survey of the quality of yarns. SITRA
1824, Deccmber 1973.

Rangunatham, K. Reporting 1o management. SITRA 19:1, January 1974.

Srikanathan, G. and M. Ramachandran. Modernization in spinning. SITRA 19:3,
Avgust 1974.

Balasubramanian, M. and G.K. Trivedi. A critical study of yarn quality and
spinning performance in the mills. Proceedings of the 15th Joint Conference,

1974, p. 1.1,

Spinning performance of some Indian coiion in polyester/cotton blends. By
B. Srinathan and others. Proceedings of the 15th Joint Conferencs, 1974, p.

Sreenivasan, K, and I. Doraiswamy. A survey of the knitting industry.
Proccedings of the 15th Joint Conference, 1974, p. 28.1.

Early observations from prospecti.ve survey on byssinosis in Bombay. 3By
S.R. Kamal and others. Proceedings of the 15ih Joint Conference, 1974, p. 33. 1.

Pillay, K.P.R. and K. Ranganatham. Techno-coononmic feasibility of using spun
yarns for warp knitting. Proceedings of the 16th Joint Conferenoce, 1975, p. 127.

Patel, A.N. The role of inspection and quality control in fabrio defeccts oontrol.
Prooceedings of the 16 Joint Conference, 1975, p. 149.

Dolke, A.M., P. Malaviga and P, Patel. Mcasures for the seleciion of uecavers
in the textile industry. Proceedings of the 16th. Joint Conferenoe, 1975,
p. 153.




Narasimham, T., G.Il. Trivedi and C.G. Ventataramanan. Computcrised plotting
of shedding and picking. Prooceedingz of the 17th Joint Contference, 1976,
p. 64. .

Bhave, P.V, and A.R. Garde. A study of finanoial performance in texiile mills.
Prooeedings of 1the 17th Joint Conference, 1976, p. 95.

Sridhar, U. and A.R. Kalyanaraman. SITRA eleotronio tachometer. Prooeedings
of the 17th Joint Conference, 1976, p. 133.

Pillay, X.P.R. and N. Ramani. Chemical treatment for cotton yarns to improve
their knitting performanoce. Proceedings of the 17th Joint Conference, p. 146.

Bhatia, H.C., J.S. Rawat and R.C. Cupta. Dimensional siability of ootton
kniis through relaxing and stabilising methods. Prooeedings of the 17th
Joint Conference, 1976, p. 153.

SITRA market researoh studies: Market survey of handloom produois in
Coimbatore 19633 A study of traditional manufacturing centres 1964;
Exporters of handloom goods in Madras State 1965; Consumption patterns on

handloom fabrics: The Coimbatore; Study 1966; Patterns of sales and demand
for non-wearing apparel, 1367,

CSIR., Management's attitude towards researoh vis-d-vis future researoh needs.
Fibre scienoces. Group report, 1975.

Textiles Committee Market Researoh Wing. Consumer purohases of textiles 1975
(also monthly and annually), Ministry of Commeroe, 1976.




Annex III
PROPOSET KESEARCH AND DEVELOPMENT PROGRAMME IN KNITTING TECENOLOGY

The programme of researoh and development with respeot to knitting
teohnolory and training is not exhaustive or inviolate, nor is the order
neceosarily that in which the work is to be done. It represents the results
of experienoe gained in sonducting research, education and training in other
places, the avoidance of shortoomings apparent in existing programmes and
perocived industrial need. It was written as a series of parallel operations
involving most of the divisions within SITRA and was oompiled in oonsultation
with members of the SITRA staff. It is considered extremely imporiant that
as many staff members as possible are involved in the programme, subjeot
naturally to their existing commitments, since unless and until the vhole
institution beoomes familiar with the soale, pace, method of commercial
organization and practise and degree of technical oompetenoe of the knittifig
geotor, particularly in South India, little progress will be made. Instinctive
ability to "think yarns" is undoubtedly present at SITRA as might be expeoted
from iwo decades of work with the cotton spimning industry of South India.

It is important that a similar ability to "think fabrios" is developed as

rapidly as posaible. It will be for the SITRA staff to weigh the importance
or nccessity of the programme outlined and to implement, rejeot or modify it
in the light of their developing experience and experiise. The programme is
not written with an obvious time-soale save that most of the items represent

problems, the solution of whioh would benefit thie looal industry.

A. Studiee of knitted fabrios

1e Determination of dimensional ohanges of oommon wefi-knit siructures when
made from locally-spun cotton yarns and subjeoted to reoognized laboratory

relaxation oonditions suoh as dry, wet, wash:4 and tumble-dried relaxatior.
Obmervation of loop shape ratio by measurement and by photo-micrograph and/or

soanning electron miorographs (see ATIRA projeot documents on SEM techniques).

2. The effect of changes in yarn type; yarn blend; and yarn construction,
e.g. twist faotor or twofold instead of singles, S or 2 twist, upon gecmetry

obtained for common siruotures.
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3+ The coffect of chemiczl treatments designed 1o confer abrasion resistanoe,
oreasc recistance, water repcllenoy, softness of handle etlc. upon the

dimensional properties of knitted fabrics.

4. Determithion of the cffect of ambiont oonditions upon fabrio loop
length and dimensions for situations of knitting maohine operation similar

to those found indusirially.

5. Determination of the cffcot of variations in knitting conditions suoh as
input tension, takedown tension, coefficient of :,rarn/metal friction, rotational

speed, machine tcmperature upon fabric geometry and dimensions,

6. Studies of fabric printing in rolation to cotton, ootton/man-made fibre

blends and the development of print paste reoipes.

7. Study of loop-forming action of knitting macinery inoluding robbing back,

oam angle and means of increasing productivity of oiroular machinery.

8. Study of geometry of simple warp-knit fabrios made from oontinous

filament yarns and subjected to relaxation treatments (see A.1 above).

9. Study of geometry of warp-knit fabrios which are made from simple yarn

mixtures of filament and spun yarns, using natural and man-made fibres.

10. Studics of the properties of knitted fabrics including tenacity, exlensi-

bility, reoovery porosity, thermal insulation, permeability, crease resistivity,

drape eto.

11, Studies of the oonstruotion, geometry and properties of seams.

B. Applied studies in knitting and finishinge

1. Determinalion of dimensional changes of common weft-knit structures
during and after typical commeroial bleaching and finishing and/or dycing
oonditions as praotised in Tamil Nadu. Photo-miocroscopy of SEM sgtudies of
loop shape configurationss relationship of dimensions and results to those
obtained in A. 1.

2. Development of finishing routines to convert fabrio dimensions and loop
shape from that in B.1 to that in A. 1.

3.  In oonjunction with instruments developed as described below in C.2 and 3,
determination of dyeing and/or finiching routines to conform to B.2.
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4. In relation to A.4 above, determination of measures to be iaken by

knittera to ensure oontinued maintenance of fabrio dimensions.

5. Dovelopment of suitable adhesive for sticking fabric to soreen printing

tables.

6. Development of suitable grade and strength of oleaner for fabrics and
garments 1o remove oil, stains, machine marks and other disoolourations.
The cleaner must have non-toxio characteristios, not give rise to dermatitis

or other skin condilions, have a safe flash point and be capable of atomizatioxn.
Te Development of alternative dyectuff recipes for basio shades.

8. Study of yarn clearing standards in industry and in relation to knitting

trails with a view to increasirg quality of hosiery yarns.

9. Siudies of knolis, knotters, knitting and fabrio faults with a view to

making recommendations of prooedures to be followed.
10. Developmont of adhesive for yarn joining in winding .

11. Comparison of yarn olearers for use on hosiery yarns including speoifio

siudies of comb mechanical and other indigenously available clearers.

12, Further str 'ies of yarn lubrication inoluding the redesign of waxers and/or

tencioners to eniure adequate winding effioiency.

13. Development of methods for optimizing outting waste in making-up by

studie~ of lay marking.

14. Studies of transfer printing with respect to ootton oross-linked to

polyamide, ootton/polyamide or ootton/polyester mixtures, including effeot
of differential modulus.

15. Development of hand-painted transfer paper for use on knitted garments.

16. Studies of fabric and garment properties in relation to end-uce

. a
requirements.—~

17, Studies of garment secams in relation to end-use requirements.

2/M.S. Burnip. Methods of Assembling yarns and fibres to form fabrios,
SITRA Library.




— — - "

C. Enginecring developmert

1. Development of a iubular fabric stenter of simple design to assist in

procuring air-dried, mechanically stable fabrics.

2. Development of simple quality control insirumentis for industrial
assessment of fabric dimensions, e.g. ditfraction line gratings suitably

oalibrated to indicate ocorrect Poiscon ratio for loop shape of given siructure.

3. Development of simple instrumentis to measure wet-and-dry-bulb temperature,

pH, and hardnecs of water for use by dyers and finishers in Tamil Nadu.

4. In addition to digital yarn speed meters, yarn tensio-meters aid cowrse
length testers being developed, the design and production of even simpler
instruments for use by machine knitters, namely, marked yarn '0op Jength control,
gimple tencioner to fit to existing maochines, hand held mechanical tension
meter for 2-10, 10-100 gram-force reading, yarn length counters for flat and
rotating cam box machines, simple tachometers and/or counters for determinaticn
of machine rpm (a version of this might be fitted by machine builders to new

machines).

5 Development of instruments for use by machine builders and knitting
mechanics, namely dial/oylinder clearance, knock-over gauge, ocam track oclearanoe,

evenness and levelness.

6. Development of fabrio inspection stands for inspecting flat and tubular

fabrio on either one or both sides.

Te Development of garment development stands whioh permit beth fabrioc and

seam inspeotion.

8. Developmeni of fabrioc unrclling and laying device, hand-driven, but with

automatic reversal, suitable for both flat and tubular fabric.

9. Development from C.8 above of a fabrio-laying carriage suitable for

use on a flat soreen printing table.
10. Development of a simple fabrioc baker or steamer for fixing sorcen prints.

11. Development of a hand-held spray gun for use with cleaning fluid
developed in B.6 for fabrio oleaning.

12. Development of simple oclour-matching instruments.

——— i



13. Collaboration with maohinery builders to produce external manually
adjustable tuck/miss/kmit cams.

14. Collaboration with flatl machino builders in the design of aulomatio

widening devices.

15. Design of appropriate fabrio relayaiion apparatus. Details of such a unit
are given in Burnip and Elmasri, Journal of Textile Institute, 1970, 61 T.197.

16. Collaboration with machinery builders in the further development of

positive yarn feeding devices.

D. Operations researoh

1. Determination of physical and mental qualities required oft '(a) knitting

meohanios; (b) knitting machine winders; (o) sewing maohize meohanicsj

(d) sewing or making-up operatives; f{e) dyeing and/or finishing teohnicians;
(£) oolour matecher; (g) fabrio and/or garment inspector; and (h) fabric
mender, and the produotion of simple aptitude testing teohniques for applica-
tion by mills.

2. Determination of simple quality oontrol routines and methods of reoording

and evaluating for use in knitting, dyeing a.nd/or finishing and making-up
wnits,. .

3. Study of colour requirements with respeot to garments for speoific ethnio
groups, age ranges, oountries, religions; then advise industry of the

resulis.

4. Determination of size requirements for garments for home and where

neoessary, export markets.

5e Inter-firm ocomparison of hosiery yarns with respect to lmitting performance

and fabrio appearance.

6. Compilatic., if neoessary in oonjunotior with the Textile Commissioner‘'s
office, of more reliable information on the number and operation of kmitting
firms in South India.

7. Compilation, if neoessary in oonjunotion with the Textilc Commissioner's
office, of more reliable information on quantity, type and purchase of knitted

goods. (Sce Consumer Purchases of Textiles, Ministry of Commeroe, Government
of India.)




8. Study of methods of improving waste oontrol in knitting and making-up,

with developmeni of simple programme for faotory implcucntaticn and evaluation.

9. Determination of quantities of fabric or garment rcject’on and meanz of

their reduction.

10. Study of cost of faull rectification inoluding fabrio mending and

geaming faults,

11. Development of systems for material labelling during processing to

avoid batch contamination and to improve fault analysis and rectification.

12. Determinaiion of simple campling and testing routines for knitting firms
who do not have access to full-scale testing faoili'tiesy. HMethods of improving
good housekecping; by spinners and knitters oould repay developnenl very

readily.

13, In conjunction with studies on sizes and with information on fabric -
yields from miohines of different sizes, provide information on size cutting

of garments in relation to fabric width.
14. Studies of work organization and materials handling in garment making.

15. Studies of garment design to facilitate simplication of outting and seaming

operations.

BE., Human rclations

1.  Study of management struoture of knitting firms in South India.

2, Development of training programmes designed to improve both management
and employecs knowledge of organization, structure and potential of knitting

industry in South India.

3, Study of melhods of working in knitting, making-up, dyeing, finishing, and
printing works with a view to cugpesting minimum standards of working condi-

tions and methods of improvemsnt.

4. Siudy and inter-firm comparison of job desoriptions, work measurcment

and rates of rcmmuneration in the South India knitting industry.

P-/Sec Mig. 1, p. 81°of Spun Yarn Quality Rewmuirements for Knittine, N. Homani
ot al, STTRA Conferonoe January 1977¢ this figwre taken {rom a Uniled Kingdom

survey chows that one fifth of all oonsumer oomplaints are atiributoble to

mixed yarn.



FP. Training proprammes

Notet Tt iz recommended that both Tamil and English versiono of oourses
are dcveloped.

1. Development of training courses for existing knitting machine mechanios of
a practicual variety to be given in ilie industry to introduce and teaoh the
oorreot usage of instruments for knitied fabric oontrol such as: course length
tester; yarn speed meter; yarn length counter; marked yarn method of machine
setting; machine rpm measurement. It is recommended if possible that learning

objective methods be adopted, for this purpose see Some FExamples of TEC Courses,

M.S. Burnip. Collected Papers SITRA Library.

2. Development of training oourses for existing dye-house and/or finishing
teohnicians 1o teach in a practical situation, procedures and use of instru-
mentation for determination of kier, jig and winch temperature, pH and hardness
of water; dimensional oontrol of fabrics, resulting from researoh and instru-

mentation developed in B and C above.

3. Development of training courses for fabric and garment inspectors and

menders, including plain and rib fabrio mending.

4. Development of training programmes to teaoh operatives how to install,
set up, maintain and use hand flat knitting machines including the use of

fashioning elements {see the Recommerdations of the UNIDO Knitting Expert).

5e Development of simple methods of determining fashioning oaloulations to

achieve desired garment shapes.

0. Library and information services

1. Maintain an up-to-date stock of basio text books on knitting teolnology,
making-up and dyeing and finishing.

2. Maintain a comprehensive oolleotion of leaflets, machinery makers! manuals
and other techniocal information on all types of warp and weft knitting maohi--
nery, making up machinery, and dyeing and finishing equipment.

3. Operate a monthly news-sheet giving details of forthcoming training
oources, new developments, exhibiiions, leotures and other events, both inside

and outside SITRA, that may be of assistanoe to knitting manufacturers.




4.

5.
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Maintain a collection of fabrio and yarn samples for confidential
oonsultation.

Bubsoribe to textilc design and fashion magatines of interest to

l_cnitters in South India and offer a ocngultative aservioe on celour selection.

6.

Devclopment of a library of fabrio defeots, their cause and rectifioaticn.




e
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Annex IV
PUBLICATIONS ON TRAINING IN KNITTING TECINOLOGY *

A knittor's guide to cocupational safety and health

Single kmit fabrio primer

A primer on oiroular knitting maohine lubrication

Double knit fabric primer

How to rcduce Barée in knitting textured yarn double knits

Basio primer on warp knitting

Weft insertiont a primer

Dyeing and finishing of iricot fabrio

Dyeing and finishing of polyester knit oloth

Language of knits for men's-wear outters

How to out warp knit fabrios

Faots about knitst a outter's guide to basio fabric types -
Overooming needle ocutting in sewing textured polyester double knits
Feeding principles for sewing knitted fabric

What a outter should know about knitted cloth

Note: All the above are available from: National Knitted Outerwear
Assooiation, 51 Madison Avenue, New York, N.Y. 10010, United States of Amerioa.

Yarn purchasing and storage
The testing of yarn
Yarn issue and the control of yarn loasses
Control of fabric quality
Making-up
All the above are in the seriess Materials Oontrol for Jersy Fabrio
and are obtainable, at £1.05 per oopy, froms Hosiory and Knitwear EIDC,

National Eoonomio Dcvelopment Office, Millbank Tower, 21-41 Millbank,
London 3.W.1, United Kingdom.
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Ammex V

RECOMMENDED ADDITIONS TO THE SITRA LIBRARY

Browi, T.D. Wool in double jersey. Watford, Merrow, 1973, 116 p.

Purnip, M.S. Economics of fabric preduction. Salford, Eagland, Textile
Nercury Press, 1970. 60 p.

Clulow, F.W. Colour: its principles and their applicatlion. London, Founiain
Press, 1972. 236 p.

Douglass, W.A. Braiding and braiding machinery. London, Cleaver -
Hulme Press, 1964. 144 p.

Ellis, P. Carpet substrates. Minchester, Textile Trade Press, 1973.

Goodman, I. Synthetic fibre-forming polymers. Royal Institute of Chemistry,
1968. 83 p.

Haigh, D. Dyeing and finishing knitted goods. leicester, Knitting Interna-
tional. 147 p.

Harrison, P.W. Asia and world textiles. Manchester, The Textile Institute,

Hearle, J.W.S., J.T. Sparrow and P.M, Cross. Use of the scamning eleotron
microscope. Oxf{ord, Pergamon Press, 1972. 265 p.

Hirsh, B.W. and P. Ellis. Introduction to textile eoonomios. Manohester,
Toxtile Trade Press, 1974. 168 p.

Jacoly B. The story of British carpets. London, Haymarket Publishing, 1972,
212 p.

Keey, R.B. Drying - prinoiples and praotice. New York, Pergamon Press, 1972.
358 p.

Kunick, P. Sizing, patiern oonstruotion and grading for women's and ohildren's
garmenis, P. Kunick, 1967.

Tennox-Kerr, P. Flexible textile oomposites. Textile Trade Press, 1973. 161 p.

Lord, P.R. and M.B. Mohamed. Wea;/ing: oonversion of yarn to fabric. Watford,
Merrow, 1973. 368 p.

Lyons, J.W. Chemistry and uses of fire retardants. New York, Wiley-Interscicnce,
1970. 462 p.

Mark, H.I'., N.G. Gaylord and N.M. Bikales. Enoyclopediia of polymer soience
and technology: plastics, resine, rubbers, fibres. New York, Intcrsoience,
1964-1972. Vols. I to XIV.



Martingdale, J.G. Selective bibliography of textile enginneering. Textile
insiitute, 1973. 48 p.

MoTntyre, J.E. The chemisiry of fibres. London, Edward Arnold, 1271. 68 p.
Mille, R.W. Fully fashioned garment manufaoture. London, Cassell, 1965, 276 p.

Pcrdue, G.R. Technology of washing. Hindon, British launders Research
Accocintion, 1966. 255 p.

Plastics and Rubber Institute. Carbon fibres: plastics and polymers., London,
1972. 374 p.

Rhys, P, and il. Zollinger. Fundumental of the chemistry and application of
dyes. New York, Wiley Interscience, 1972. 196 p.

Robinson, G. Carpets and other flooroovering. Plainfield, Neow Jersey,
Textile Book Service 1972. 293 p.

Ryder, M.L. and S.K. 3tephenson. Wool growth. Academic Prese, 1968. 805 p.

Sooiety of Dyers and Colourists. Colour index. Bradford, United Kingdom,
1971. Vols. I-V.

Spibey, H. British wool manual. 20d ed. Columbine Press, 1969. 630 p.

Von Bergen, W. Wool handbook. New York, Intersoience, 1963-1970. Vols.
I and II.

Weber, K.P. Introduotion to the stitoh formations in warp knitting.
Obertshauser, Karl Mayer, 1966. 107 p.

Whife, A.A. Designing and cutting ladies' garments. Tailor and Cutter,
1966, 132 p.

Wildman, A.B. liorosoopy of animal fibre blends, including complete methods
of analysis. leeds, Wira, 1954. 209 p.

Journals

Canadian Textile Society Seminar Papers (Mon‘trea.l)

Clothing Inetitate Jowrnal (Hendon, London)

Industrial Sewins Maohine Times (London)

Jersey. Barcelona from kmitting International (Leicester)

Kettenwirk — Praxic (English ed.) (Karl Mayer Obertshausen)

Laundry and Cleaning (London)

Manufacturing Clothier (London)




Annex VI
RECOMMENIED REVISIONS TO THE PHASE IXI PROFOSAL

Page 1. UNDP contribution $136,300. This is anestimated figure based on

pro-rata data from the Phase II document for international experts and machine

prioes are based only on approximations, not up-to-date quotations.

Page 2. Part II. Development objestive

The project will enable the South India Textile Researoh Assooiation to
oontinuo its help and support to the textile industry, partioularly in South
India, by providing expertise, instrumentation and information about the
production, making-up, dyeing and finishing of knitted goods, thereby assicsting
the spiwning sector to diversify into new market areas, the knitters to
increase their product ranse and the makers-up, dyers and finishers to deal
effeotively with such new and existing products. The net effect will bve, ¢
through the efforts of SITRA, to inorease employment, oreate greatier manufao-
turing stability and permit the development of a strong and viable knitting
seotor, capable eventually of developing export markets.

Pages 2 and 3. Immecdiate objcctives.

Speoific objectivess

(a) The implementation of a planned researoh and development programme
designed to aid the knitting industry in both the short and long terms;

(b) The implementation of training programmes primarily of a practiocal
variety designed- tos

(1) Provide ad hog courses in modern knitting methods of setting,
operation and maintenanoe of existing squipments

(ii) Provide ad hog courses for current management and technical
staff in management and quality oontrol teohniques;

(iii) Provide ad hogc oourses for existing makers-up in more cfficient
methods of ganrment making using existing equipment;

(iv) Provide ad hgg courses for existing dyeing and finiching teohnician:

in the improvement and oontrol of fabrio dimensions using
existing equipment;

(6) The development of instruments and maohine aocoessuries designed to
assist the kniiting, making-up, dyeing and finishing industries in the produo-
tion of artioles with improved oharaoteristios, low fault rates and inoreased
performance by a more effioient and reproduoible use of manufaoturing
equipments

— o
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(@) The development of an integrated team of people at SITRA able
to undertake co-ordinated development work in relation to yarn, fabrio and
garment manufacturing.
Page 5 (second para;raph)

In the sccond phase of this projeot it is proposed to introduoe a com-
prchenaive and long-term programme of research and doevelopment to assist Llhe

entire knitiing industry.

Pages 5 and 6. Outputs,

The anticipated outputs from the project will het

(a) The development of SITRA as an establishment capable of undertaking
rescarch, development and training in fabric and garment manufacturej

(b) The establichment of service oentres in relation to the needs of
the knitting industry, especially in South Indiaj

(c) The devclopment of instrumentation and accessories in relation to
knitted fabric and garment manufaciure;

(@) The continued development and diversification of products in su’por't
of the knitting industry;

(e) The provision of reoommendations relating to improved yarn, fabrioc,
making=up and dycing and finishing routines.

If SITRA is able to produce thesc outputs, it follows thail the yarn and
knitting industrics of South India, and perhaps elsewhere, should prosper
and develop accordingly. Such outpuls cannot be directly tied however to this

specific propozal.
Pages 6 and 7. Aolivitics,
The followiﬁg activities are precursors of the outputs mentioned:

(a) 'The appointment of a project leader able to make a substantial
contribution to the day-to—day implementation of the research and development
programme laid down in conjunction with the UNIDO consuliants

(b) The develonment or reoruitment of several qualified staff to enable
the research devolopment and training programmes to be implemenied;

(c) ‘The development and trainiﬁg of a minimum of five teohnical officers
for the following functiions:

(i) Liaison and technical service in the knitting, garment making,
and dyeing and finighing industries;

(1i) Research and development in knitiing teohnologys
(1ii) Researoh and development in garment making;
(iv) Research and development in finishing technologys

(v) To develop training programmes of the type stated in objective
(v) aboves
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(@) Development work in conjuretion with mchinery builders and/or
other inatituiions on juoirurents and acccssories for fabrie, garment and
finishing indusiriccs :

(e) Training programme within STTRA 1o provide an undertanding of
fabric and garment marmfacture and their problem areass

(£) Determination of considerably more and acourale statistioal infor—
mation aboul knitting in India and the oonsumplion patterns of the industry's
products,

Page 7. Tescription of government inputs.

(a) Project leader (see comments ahbove). The recruitment of lhe oorrect
person for this position chould be a prerequisite of UNDP approval cof the
project.

(b) Pive technical officers with responsibilities as given in Activities
(c) above. OF these 1wo will become available as a result of the fellowship
inputs in Phzse I, thal is, a technical scrvice or liaison officer and a
knitiing research and development offiocer. For the remazinder, the garment
technologisct liould undergo education and training in advanced countriess for
one acadenmic year or 12 month:i., The technica® officer for dycing and firnishing
oould be recoruiicd from within the country probably from industry or from a
university dezling with dyeing and finishing. After a pericd at STTRA to
acoquaint himself with the industry and its problems, he could be given further
training abroad of an advanced and speeific nature for a period of three
to six months.

The training officer could be reoruited from industry or other sources,
not necessarily in textiles, and given an appropriate orientation course
within SITRA. He would require some assistance in writing the technical
aspects of training programmes, but his expertise in training would prove

invaluable in providing a response to industry's prezsing needs.

Desoription of UNDP inputs

Assignnent of international staffs
(a) Expert in training devclopment to ensure training programmes as
specified  in the Research Programme and in objective 2 ure met - three monthsj

(b) Fxpert in dyeing and finishing of knitted fabrieos and garments -
six monihss

(¢) Expert in garment making — three months;

(d) Consultant to monitor and oo-ordinate progress — one monih,

The training adviser will be required first, bul only after ilhe technical
officer has been recruited, is in post and has familiarized nimself with the

textile indusiry - if recruited from outside it.

—— W
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The dyeing and finishing expert similarly will not be required until

the technical offioccr is operational and hos adjusted to the requircmenis of
{he knitting indusiry. The dyeing and finishing cxpert will plan the

training abread to be followed by the teohnical offioer after the expert has
ooncluded his duties. The making-up expert will be required after the return

of the techinical officer iromtraining inadvanced oountries.
The timing of these inpuin should bet

0-3 months recruitment and selection of project leader

0-6 moaths reoruitment, seleotion, orientation of teohnical officers

3-15 months technical offioer in making-up abroad on United Nations fellowship
6-9 months visit of UNIDO training expert

9-15 months visit of UNIDO dyeing and finishing expert

18-24 months technical officer in dyeing and finishing abroad on UNIDO fellowship
18-21 months visit of UNIDO making-up expert Py

3-24 months implementation of rescarch and development programme

0-24 months development of service centres within the industry

0-6 months orientation and internal training of SITRA staff, inoluding
technioians and fitters as well as research staff on fabries

0-24 months development of instruments and aooessories for assistance to
knitting, garment and finishing industries

0-24 months development of appropriate, reliable and aoourate statistioal
record of hosiery indusiry

21 months visit of UNIDO programme oonsultant

9-24 months development of training courses as per objeotive 2

Project hudeget covering UNIP contribution

Personnel Man-months Cost
Training expert 3 11,400
Dyeing and finishing expert 6 22,800
Making-up expert 3 11,400
Consultant 1 3,800
Total 13 49,400
Internal travel 2,500
Other oosts 3,000

Component total 54,900
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Traininge Man-months
Individual fellowships 180J 18

Componcnt total

Equipment
Spares and packaging

Component total

Crand total kY

136, 300

g/Depending upon the background of the person selected, some orientation
and re-education may beooine neoessary. Provision may therefore be needed
for a course of 3 months or more as training for this position.

T3-/E:31:iman,*ues« exoluding dyeing and finishing equipment.

Page 26
Annexure IIT (a)

Government input
Itenfs 1-10 as is.

Add 1 lockstitoh sewing maohine and adjust the cost if necessary.

Page 27

Annexure IIT (b)

delecte varping equipment

delete interlock machine

add rib machine

delcte rib jacquard machine

add {three hand-operated half-hose machines
add 3 yarn speed meters

add 4 course length testers

add 4 tachometers

add range of various meohaniocal type yarn clearers
add yarn fanoy doubler

add half-hosc machino

add laboratory dyeing equipment
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Pase 28

Amesure ITI (o)

delete 1 Raschel oarpet machine

delele 2 double jersey jaocquard maohine

delete 4 fanocy doubler

delete 5 automatic conewinder with Uster olassimat

delete 9 small diameter (1 in) single jersey machine

Reviced list Estimated oost

€))

Table top tufiing machine 3,000

Intermediate jaoquard with 24 or 36 feeds 30,000

Linking machines for 5 and 10 gauge 4,000

Range of elecironic yarn clearers and modern yarn

lubrication services 8,000

Half-hose machine double cylinder or plush model 4,000

Mellor Bromley teaching machine 6,000

Fabric ahalysis knitter 4,000

Rotary hand-outter 1,000

Reciprocating hand-cutter 1,000

Cubex washing machine for standardized fabrio

geometry studies 1,000
62,000

Pape 2

Annexure IIT (q)

Phis equipment list requires re-appraisal at the timo of the vist of the
UNIDO dyeing and finishing expert.

It is assumed that some laboratory equipment made indigenously will be

purchased as part of ihe Government input.

Note: While the revised proposal requires no financial input for
cquipment until 1978, if maximum benefit is to be gained, it is reoommondod
that it is ordered in time for use from the end of 1977. In partioular iwo
items of equipment, i.e., the Cubex washing maohine and the Lawcon-hHamphill
fabric analyeis knitter, should be purchased for delivery as early in the
programmo as possible.
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LIST OF ORGANIZATIONS VISITED AND D14CUSSIONS HELD

Saturday and Sunday, 22 and 23 January 1977

SITRA 14th Conferencc, Spinnerﬂ/}tnitters Meeting and Knitted
Fabrio and Garment Exhibition.

Monday, 24 January 1977

Tour of SITRA laboratories, discussion with K. Sreenivasan,
Director of SITRA, re Phase I projeot.

Tuesday, 25 January 1977

Tour of the textile industry in Tiripur, Tamil Nadu, with visits to the
Tiripur Textile Spinning Company; Tiripur Hosiery Company; Crystal
Knitting and Making-up Company; Two bleaohing dyeing and finishing
oompanics; one knitted fabrio and garment screen printing oompany;
and one oiher knitting and making-up oompany.

Thursday, 27 January 1977 ' <

Visit to cotton-growing farm near Coimbatore; visit to Knit-mao
textile machinery works in Coimbatore.

Friday, 28 January 1977

Disoussions with SITRA senior staff re Phase I projeoct; disoussions
with SITRA senior staff re Phase II projeot.

Saturday, 29 January 1977

Discussions with K. Sreenivasan re Phase II projeét.

Tuesday, 1 February 1977

Visit to PSG College, Coimbatore (affiliate for degree and post-graduate
degrecs of University of Madras). Disoussions with the Prinoipal of the
College and the head of the textile department; tour of textile
laboratories.

Friday, 4 February 1977

Disoussions with senior staff of SITRA re proposed researoh and
developinent programme.

Monday, 7 February 1977
Disoussions with K. Sreenivasan, re research and development programme.

Tuesday, 8 February 1

Disoussions with K. Sreenivasan, re modified Phase II projeot propocal.

Wednesday, 9 February 1977

Visit to Binny Mills Ltd, Bangalorej tour of spinning, weaving, c}yeing
and finiching, gilk spinning and weaving, making-up facilitics; dlscusz_;ions
with the diroctor, B.K.P. Rao, and the developmeni dircoior, R. HKamakrichian.




- 50 -

Thursday, 10 February 1977

Visit to the Government College of Textile Chemistry and Knitiing
Technology, Ludhianaj tour of laboratories; discussions with the
princip:l and senior staff.

Thuraday. 10 February 1977

Visit to Bharat Textile Maohinery works, Ludhiana; visit to Oswald
wool combing, worsted spinning, woollen spinning, weaving, knitting,
dyeing and finishing and making-up companies, ludhiana; visit to
Government Co-operative oircular, flat and half-hose knitting and
making-up companies, Iudhiana.

Friday., 11 February 1977

Discussions with professor and senior staff, Department of Textile
Technology, Indian Institute of Technology, Delhi.

saturday, 12 February 1977

Discussion with V.R. Shivakumar, CSIR Pool Officer; sent by the director
of SITRA.

Saturday, 12 February 1977
Disoussion with K.C. Kothwala, International Wool Secretariat, Bombay.

Saturday, 12 February 1977

Disoussion with Direotor, K. Swani of IIT, Delhi, and President R. Poddar
of Century Spinning and Mamufacturing, Bombay.

. SRR - o ——— — . -

e -
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Ammex. VIII

LECTURES

Monday, 31 January 1977

Leoture 1o SITRA staff, illusirated by high speed films on warp knitting
of spun yarns and siiver knitting.

Monday, 31 January 1977

Leoture to SITRA staff, illustrated by a film on oomputer-aided design
in weft knitting.

!

Monday, ’LF‘ebruary 19717

Leoturc to SITRA staff, illustrated by slides on modern developments in
warp knitiing.

Friday, 4 February 1977

leoture to staff and students of the toxtile department at PSG College,
Coimbatore, on research studies designed to inorease the productivity
of oircular knitting machinery.

Thursday, 10 Pebruary 1977

Leoturc to staff and students of the College for Textile Chemistiry
and Knitting Technology, Ludhiana, on knitted fabric geometry and its
industirial applications.

Tuesday, 8 February 1977

Collectcd published papers on knitting machinery developments, fabrio
geometry studies, fabrio economios and educational systems, presented
to SITRA library.
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Amnex IX
PHASE IT REVISION -~ JOB DESCRIPTIONS OW UNIDO EYPRNIS

Expert in training:  three man-months

This eypert need not necessarily be a textile person, but a knowledge of
the textile inductry would help. The experi should have extensive experience
of preparing training sohedules and short training cowrses for specific skills
or rclated activities of a mainly manipulative type for textile operatlives and
mechanics and/or engineering duties. Should be able to utilize learning
objective techniques, and if possible have experience of percormel aptitude
and selection prooedures and methods of assessing training effectiveness.

A person able to demonutrate aspects of training skills to be imparted,

wonld be denirable.
Should be capable of assisting the looal expert to do the followingt

(a) TIdentify those arcas and job functions hoth within SITRA anc in the
knitting, making-up dyeing and finishing industries whioh require training
programmes;

(b) Prepare a detailed programme of priorities and minimum amounts
of training ncceasary for each of the identified job functions, based upon
(i) exicliug persomiel in the industry; and (ii) new entrantis;

(0) Assist the local expert to develop model training programmes, if
at all possible using a learning objective tcchnique for one type of activity
10 ensurc ihe local expert knows what is required of him;

(d) Assist the local expert in oarrying out one training programme
and/or training course;

(e) Assist the local expert in the assessment of candidates from such
a oourse and in the modification of such programmes in the light of experienocej

(f) Suggest further activities or techniques of iraining which the
local expert chould study or develop in the future.

Expert in dycines and finishingt six man-monthg

This expert should have oorsiderable experience of the dyeing and
finishing of knitted fabrios and made-up garments, especially from cotton and
ootton/man-made fibre blends. ne should be familiar not only witn the advanoed
teohnology of these processes, but also with methods and techniques tor ensuring
consigtent results with limited prooessing equipment and minimum supplies of
dyes and auxiliaries whose standards and consistencies are variable., Some
knowledge of printing/knitted goods in particular would be advantiageous, as
would a knouledge of yam dyeing. The international expert would be reoquired
to work with a local expert knowledgeable in dyeing and finishing, but not

necessarily of knitted goods, and perform the following functions:



(a,) Familiarize himself with the industry, especially in South India,
Tor ilic bleaching, dyeing and tinishing of knitited goods;

(b) Review the detailed research and development programme preparcd by
+he UNTDO consultant at the end of Pluse T, in relation to activities in
dyeing and fivishing including the suggesied instrumentation fTor those
indusirics, and suggest modification::/addi'tions for the staff of SITRA <o
pursue;

(¢) Provide short-term assistance, with the local expert to dyeing
and Tinishing firms for the improvement of processing techniques and perfor=-
mance using existing equipment and to spinning firms wishing to produce dyed
yarns;

(d) Revicw the training progranme activities in dyeing and finishing
suggested by lhe consultant and by the training expert and suggest modifi-
oalions and additions in the light of experiznce and practise in the field;

(e) Ascisi the local expert in the planning and implementation of
appropriate dyeing and finishing facilities, inoluding laboratory scale dyeing
and finishing equipmeni inpuis and appropriate instrumentation, especially in
relation to oolour matching for possible installation at SITRAj

(f) Make recommendations ooncerning the programme and detail of the
local expert's UNIDO fellowship for six months following the visit of the
expert;

(g) Make suggestions as to additional staffing requirements, internal
training and ¢ quipment requirements needed in the longer term by SITRA, in
particular ooncerning the necessity for additional expertize in fabrio and
garment printing.

Expert in making-ups three man-months

This expert chould have extensive experienoe of the various skills and
praclices of making-up, especially of garments from knitted fabrics and of
knitted garments from partly formed garment lengths, using both yarn dyed
and piece dyed materials. It is particularly important that the expert has
experience of small-soale making-up units and of the requirements of multi-
gkilled labour. Th: international expert will assist the local expert (who
will be a recently returned United Nations fellowship candidate, and therefore
relatively inexperienoed in industrial practice) in the following functions:

(a) Familiarization with the problems of the naking-up industry in the
knitting seotor, espeoially in South Indiaj

(b) Review of the research and development programme relating to
making-up prepored by the UNIDO oonsultant and modifieation and addition in
the light of exisiing requirements and developing experiise in SITRA;

(o) Review of internal arrangemenis for training personnel in making-up
in SITRA and the provision of additional programmes of work;

(4) Provision of assistance, with the looal expert, to the making-up
industry of a shori-term variety designed to improve operational praotice ani
effioienoy and to reduce garment faultis, by the better organization and uti-
lization of existing equipments

—
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(¢) Review of development programme preparcd by consultani with
recpect to inuirumentation for the making—up scector and modifications aud
additionc ag requircd;

(f) Review with the local expert of training ccurses and projenicd
ocourses provided by SITRA iraining staff as assisted by UNIDO expcri. in making-
up and mndifications and additions in the light of expericnce and developing
expertise in SITRAj

(g) Prepuration and planning with the local expert of adecquate labora-
tory facilitices in making-up, including provision of detailed equipment and
instrumentation requirements for possible installation at SITRA.

Consultants one man-month

This oonsultant will be expected to review the progress made by SITRA ing
(2) The implementation of the researoh, development ard training pro-
gramme propared for them at the end of Phase Ij

(b) The development of additional skills and expertise in knitting
technology, making-up, dyeing and finishing;

(c) The provision or planning of training courses in the above areag;
(d) The produotion of additional equipment and instrumentation require-
ments  in knitting, making-up, dyeing and finishing, and as a result of
this agsecscment, to recommend any additional application to UNDP and UNIDO
for further assistance under a Phase III proposal,

In the eventofarhase III application being necessary the consultani in
oonjunction with C3IR and SITRA staff and local UNDP and UNIDO personnel would
assist in the formulation of those aspects of the proposal concernings aims
and objectives; provision of UNIDO fellowships; and provision of equipment

and resouroes whether by the Government of India or the UNDP.

The consultant should have a wide background and experience in textile
manufacture, research and training. The partiocular area of expartise in
texlilcs docs not matter as much as an ability to formulate objeotive

judgements and to provide workable solutions.

S








