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Summary of report

An analysis of the yam quality from local spinners showed that 

in the majority of cases i t  was below generally accepted lim its . The 

market spread of the industry in Ludhiana is  heavily biased to the 

U .S.S .R . business. As th is does not appear to be a c r it ic a l market 

there is  l i t t l e  incentive for the spinner to improve his yarn q u ality .

It  is  very encouraging, therefore, that several local spinners have 

requested information from the F a cility  regarding testin g  equipment 
required to start up Quality Control Laboratories.

A review of many technical v is its  to Worsted Spinning fa cto ries  
in the Ludhiana d istr ic t showed that machinery maintenance was almost 

to ta lly  ignored. The mechanical condition o f processing equipment has 

a direct e ffe ct on product quality. Yarn quality would be immediately 
improved i f  simple maintenance programmes were carried out. The 

F acility  i s  now proceeding to be instrumental in providing maintenance 

schemes for loca l factories. I t  is  recommended that th is aspect of the 

F a c ility ’ s function is  pursued enthusiastically  both in a p ra ctica l way 

and also with the provision of instructional courses to  be held at the 
F a c ility .

Consideration of the yam clearing in sta lla tio n  in the Winding 

department of the F acility  confirmed that the mechanical clearers are 

unsatisfactory and should be replaced at the ea rliest opportunity with 

clearers of the electronic type.

Information regarding expected yam quality le v e l, production waste 

lo sse s , quality control procedures and methods of selection o f raw 

materials has been provided and w ill be used as control data for dissemi

nation by the F acility  into the local industry.

During technical v is its  to local factories confidence was shown in 
the F a c ility ’ s capabilities to provide technical assistance. The F a cility  

is  now well equipped in this aspect with the appointment of the R + D 

Officer, the Training Officer and Assistant Dyeing Master. Liason between 

the F acility  and industry has developed and has enabled the a c t iv it ie s  c f  

demonstration and technology transfer to be successfully carried out.

This function w ill be further strengthened when the Technical Co-crdinator 

who w ill be deputy to the Executive Director at the F acility  i s  appointed 
shortly.
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The technical calibre of a l l  members of the management was of high 

standard and a i l  were very competent in the execution of th eir  duties.

2 kceHeat technical co-operation within the F acility  existed.

Introduction

The project DP/lND/73/021 -  Development o f the Hosiery and Knitwear 

Industry, Ludhiana was approved by the Ministry o f Finance, Department o f  

Economic A ffairs and UNDP on 2nd June 1977»

The project became operational with the delivery on s ite  of the f ir s t  

UNDP equipment in February, 1978. The project was originally  scheduled to  

be completed in mid 1980 but th is  date was la ter rescheduled to  mid -  31.

The Tripartite Review Meeting covering the period October, 1977 -  May, 1980 

was held on 18th June 1980.

The budget has also been revised to re fle c t the actual and anticipated  

expenditures through the l i fe  of the project.

The executing agency of th is  project is  the United Nations Industrial 

Development Organization (UNIDO) and the co-operating agency i s  the Ministry  

of Commerce acting through the Punjab State Government. The Punjab State 

Hosiery and Knitwear Development Corporation (PSHC) was established to act 

as a body through which the services and fa c i l i t ie s  would be rendered to  
industry. Thus, the establishment of the PSHC locally  Known a£ the F a cility  

i s  the vehicle through which UNIDO assistance i 3 provided.

The purpose and ultimate objectives of the concept were to  overcome the 

shortcomings of the knitwear industry in the Punjab in i t s  e ffo r ts  to diver

s ify  i t s  export markets towards hard currency areas. To th is  end the Punjab 

Government proposed the establishment of the central hosiery knitwear fa c i li ty  

in  Ludhiana to undertake by modem methods and on a limited scale the opera

tions o f yam  winding, clearing, dyeing and shrink re sist treatment, knitting  

and the processing and finishing of garments. In addition to d iversify  the 

production range the fa c ility  w ill eventually need to include drawing and 
spinning, double jersey knitting and fabric fin ishing. The above is  in line  

with recommendations contained in a report prepared by the International Wool 

Secretariat in October 1968 and in subsequent reports.



To supplement the technical inputs to the project an economic 

and marketing unit has "been added to the fa c i li ty  to co llect analyse 

and disseminate market information for the small scale sector as w ell 

as for the fa c ility  i t s e l f .

The fa c i li ty  is  designed to function primarily as demonstration, 

training and technical assistance u n it. Secondarily i t  w ill provide 

a common fa c ility  service particularly  for the small scale u n its .

The la tter  aspect w ill cover le ss  than ten percent o f the industry’ s 

requirements. The fa c i li ty  w ill perform five d istin ct hut related  

functions*

a) in relation to the important medium scale concerns in the 
industry on which the export trade at present depends i t  
act as a demonstration unit on the basis o f which the 
State Government w ill encourage the establishment of one or 
more similar units by the leading knitwear producers;

b) in relation to  the small scale concerns i t  w ill  act in it ia l ly  
as a common service fa c i li ty  undertaking operations on a 
contract basis iu v fie ld s  of i t s  competence for producers 
who wish to make >e o f i t ,  thereby improving the standard and 
uniformity of the mater ; als used by those producers and the 
quality of their produces (there services w ill  be available
to medium scale producers on demand, but the smaller concerns 
w ill normally have p rio rity )4

c) at a la ter stage i t  is  intended to use the fa c i l i ty  as a 
prototype for the establishment of at least one sim ilar unit 
on a co-operative basis by small producers themselves;

d) the fa c ility  w ill act as a medium for introducing and adopting 
foreign technology innovations and a ssist in  the development 
of indigenous technology;

e) the fa c ility  w ill also perform as a training centre for the 
hosiery and knitwear industry and keep the industry up-to-date  
as regards styles and designs for the export markets.

The fa c ility  w ill primarily benefit the small sector. Even through 

only 20 out of approximately 2,000 -units control 97 percent of the* country's 

knitwear exports. Over 70$ of the exported garments are knitted by the 

small scale knitter or cottage sectors for and on behalf of the medium 

scale ’units. Therefore, even through the fa c i li ty  w ill  process yarn" and 
finish garments for the larger ’units ir. effect  the real benefit w ill go to 
the small scale vype -units for their development and technical improvement.



- 4 -

The objectives of the project are:

1) Long-range objectives

The leng range objective of the project is  to  increase and 

diversify  exports of Indian knitwear» This w ill "be done through 

quality improvement to reach and to maintain Woolmark Standards 

for wool and equivalent standards for other fibres»

2) Immediate objectives

i )  To demonstrate and train in advanced methods o f singles  

yam clearing, tw isting, winding scouring, dyeing and moth 

proofing of yam  in package and hank form for the manufacture 

of knitwear products and shrink-resist treating of yam  in 

hank form;

i i )  To demonstrate and train in the knitting operations o f  f u l l -  

fashioned automatic V-bed and Jacquard hand f la t  and in the 

matcing up of garments;

i i i )  To demonstrate and train in garment scouring, shrink re s ist  

m illing, bulking and dyeing;

iv) To demonstrate and train in advanced methods o f knitted  

garment cleaning, pressing and finishing;

v) To provide common services and technical assistance,

particularly to the small scale sector, in the above areas;

v i) To provide the industry with information on market and fashion  

trends and product designs and styles on a continuous b a sis .

Previous Missions

The establishment and objectives of the project have been endorsed 

and recommended by various missions, who have surveyed the Ludhiana 

knitting industry in the past decade, both from overseas and indigenous 

sources.



Sxaaipies of such surveys are the v i s i t  to  Ludhiana in  mid '975 of a. UMDO 

k n ittin g  te ch n o lo g is t  con su lta n t Mr.Bary E.Mademam arranged 

by IDA (Trade Development A uthority , C entral Government 

Undertaking) and UNIDO. A v i s i t  by Mr.Neitherwood and Mr.H . 

Krakovian I.W .S.H eadquarters consultancy s e c t io n  U.K. 

arranged by S tate Government with I.W .S. Indigenous surveys 

o f  the k n itt in g  industry have a lso  been ca rr ie d  ou t by IDA 

and HHEC (H andicrafts and Handlocm Exports C orporation  o f  

India) a su bsid ia ry  o f  T .D .A .them selves.

A ll the surveys confirm ed the low q u a lity  o f  y a m , 

technology lag  and n e ce ss ity  o f  a p r o je c t  to in trodu ce  demo

n stra tion  and tra in in g  to  upgrade q u a lity , from ya m  manufa

cturing to garment f in is h in g . The se rv ice s  in  p a r t ic u la r  to  

a s s is t  the small sca le  industry  through prov id in g  a common 

serv ice  f a c i l i t y .  The u ltim ate  goa l being to expand and 

d iv e r s i fy  exports in to  new markets.

O utline .o f  .O f f i c ia l  arrangements

The dates o f  au th oriza tion  and signature o f  the p r o je c t  

document are as fo llo w s

M inistry o f  Finance Dept, o f  Economic
A ffa ir s  on b eh a lf o f  the GovernBent 18 .4 .1977
UNIDO L e tte r  Ndi.Ind 109 on b eh a lf o f
the Executing Agency 3 .5 .1977
R esident R epresentative in  India on b eh a lf
o f  the United Nations Development Programme 2 .6 .1977

The estim ate'3 s ta rtin g  date wa- September, 1975 with a

duration  o f  4 years 10 months which meant a com pletion

date o f  June I96 0. However, dve to unforseen circum stances

the s ta rtin g  date was delayed to September 1976, th e r e fo r e

concludes June, 1981. The to ta l  f in a n c ia l inputs by the
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Government and UNDP/UNIDO are as fo llow s  : -  

Government US $ 1, 205,358 (converted from Rs. a t  8 R s .l  $) 

UNDP/UNIDO US $ 2,141,635

(O rig ina l co n tr ib u tion s  stated on the p r o je c t  documents 

were y

GOVERNMENT CONTRIBUTION Rp 19 ,313,500

UNDP CONTRIBUTIONS US $ 1>379,650

Work Plan (Accompanying Table I  & I I )

The Accompanying work plan, records the a c t iv i t y  o f  the 

F a c i l i ty  from 1975 to  May/June 1981.

Training O f f ic e r  took up appointment, J u ly .

Research and Development O ff ic e r  took up appointment, Ju ly . 

A ssista n t Dyeing Master took up appointment, J u ly . 

Appointment o f  a deputy Executive D ire c to r  f o r  the F a c i l i t y  

w il l  be f in a l iz e d  very sh ortly .

C ontd .. . .
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Work Plan 

A c t iv ity

Preparatory
A ct i v i t i e s .
Budegetary a c t io n s .
D esignation  o f  s i t e .
Forming o f  Corporate 
body.
Appointment o f  
Executive D ir e c to r .
C learance o f  impo
rta n t equipment.
B uilding p lan s.
-F ielding o f  Prep
aratory  C onsult.
Prelim inary study 
tour o f  Ex.D ire.

1---------
1975.
1234.

19 76. 
1234.

1977. 
1234.

TABLE I

1978.
1234.

1979.
1234.

1980.
1234.

Main A c t iv i t ie s  
gM-Hd-Sng and S ervic e s  
Tenders & co n tra cts .
A cq u is it io n  o f  Const
ru ction  M ateria ls.
Ordering o f  S erv ice  
equipment O il,W ater e tc .
C onstruction  o f  b u i l 
d ing and in s ta l la t io n  
a f  s e rv ice s . j t
Equipment j
Tenders.UNDP equipment
P lacing o f  orders 
UNDP equipment.
D elivery  on s i t e  
UNDP equipment.
Tenders, Local 
equipment.
r ia c in g  o f  orders 
lo c a l  equipment.
D elivery  on s i t e  
lo c a l  equipment.
In s ta lla t io n  and t e s 
tin g  o f  equipment. 
(UNDP and lo c a l )
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Activity

Staffing
Selection and appo
intment o f main 
technologists.
Appointment of 
Chief Engineer.
Appointmentqo £ 
Economist and 
Office Manager.
Recruitment of 
rest of the s ta ff .
Fielding of 
Foreign Experts
Technical Adviser.
Short-term
Consultants.
Training
Second Study tour 
of Executive Dir.
Fellowship for 
dyeing master.
Followship for 
finishing master.
Quality Control & 
winding fellowship.
Reviewsand Reports.
Mid-term review.
Technical Adviser's  
Terminal Report.
Operationed 
A ctivities
Prep.of tidining 
programmes.
Training of 
For.personel.
Training of 
Ind.personel.
Provision of Serv. 
to Industry.
Collection Si d isse
mination of Informa 
tion .

1975.
1234.

1976.
1234.

1977.
1234.

1978.
1234.

1979.
1234.

1280.
1234.

1981.'
1234.

!

i

—

i

—

■

i1
5

1|

1______

i

1

f
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A UNIDO te ch n ica l expert in  Q uality C ontrol and 

Worsted Spinning, M r,J.R. T in d a ll, undertook a two 

months "Assignment" a t  -the f a c i l i t y  from June 21st 

1981 to  August 20th 1981, The d u ties  o f  the Expert 

were to  took work in  co -op era tion  with the Punjab S ta te  

H osiery and Knitwear Development C orporation in  areas 

o f  Worsted Spinning and Q uality Control as s p e c if ie d  

in  the Job D escrip tion  (Ann error a I )
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Recommendations

1 . Machinery Maintenance lo c a l  Ludhiana Spinners

As a r e s u lt  o f  many fa c to ry  v i s i t s  and fo llo w in g  

a le ctu re  d e liv e re d  a t  the F a c i l i t y  coverin g  the to p ic  

o f  machinery maintenance, Much in te r e s t  has been genera

ted in  th is  su b je c t  amongst the lo c a l  industry* A number 

o f  requests have been rece ived  by the F a c i l i t y  f o r  

inform ation and te ch n ica l v i s i t s  re la t in g  t o  machinery 

maintenance. I t  i s  recommended th at the F a c i l i t y  concent

ra te  much e f f o r t  on th is  fu n ction  as i t  i s  a fundamental 

requirement o f  the yam  q u a lity  improvement programme.

I t  i s  suggested that the F a c i l i t y  run in s tr u c t io n a l 

courses on th is  su b je ct .

2. Technical L jason . Fac i l i t y  -  Local Ludhiana Spinners

The F a c i l i t y 's  te ch n ica l ad v ice  fu n ction  i s  now 

w e ll estab lish ed  and with the recen t appointments o f  

Research and Development O ff ic e r ,  Training O ff ic e r  and 

A ssistant Dyeing Master have competence in  a l l  a reas .

This area w i l l  be fu rth er  strengthened with the imminent 

appointment o f  a tech n ica l c o -o rd in a to r  who w i l l  be 

deputy to the Executive D ire c to r . I t  i s  recommended th at 

the competence o f  the s t a f f  i s  fu rth er u t i l i z e d  to  

enlarge th is  very important fu n ction  o f  the F a c i l i t y ,

3. S ingle Yarn Clearing I n s t a l la t ion

The me<hanical c le a re rs  f i t t e d  to the Winding- 

frames a t  the F a c i l i ty  are not s a t is fa c to r y . I t  i s

l
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recommended that electronic yarn clearers are fitte d  

to the relevant winding machines at the ea rliest opportunity. 

PSHC have already received recommendations for the electronic  

clearer installation

4. Q u ality  C ontrol -  Ludhiana Wor sted Spinners

I t  i s  encouraging that certa in  spinners have 

asked f o r  in form ation  on equipment to s e t  up Q u ality  

C ontrol la b o ra to r ie s . Obviously th is  asp ect o f  the 

F a c i l i t y 's  r o le  should g e t  as much exposure as p o s s ib le  

by dem onstration e t c .  To th is  end i t  i s  recommended th a t 

the item s o f  te s t in g  equipment l i s t e d  in  Annexure X III  

Cfor p o s s ib le  purchase during Phase I I )  are brought 

forward to be in corporated  in to  the F a c i l i ty  la bora tory  

as soon as p o s s ib le  to  be prepared fo r  in creased  in te r e s t  

in  th is  area.
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3 » l j  Review o f  V is it s  made -to spinning u n its  in 
the l o ca l Ludhiana d i s t r i c t __________________

D e ta ils  o f  actu a l v i s i t s  made are contained 

in  Annexure I I .

In d iscu ss ion  with p la n t d ir e c to r s  e t c . i t  was 

revealed that gen era lly  even b a s ic  machinery maintenance 

was ignored . Id machines were g re a tly  in  ev idence b u t the 

lack  o f  maintenance fa c to r  was the la rg e s t  co n tr ib u tio n  to 

the extensive poor yam  q u a lity . (See Annexure "23}. Ihe lack  

o f  c learin g  was alm ost u n iv ersa l and the only yarn "C learin g" 

ca rried  ou t was o ften  v isu a l examination o f  the ya m  in  hahk 

form by a grodp o f  op e ra tiv e s . Q uality C ontrol la b o ra to r ie s  

o f  a reasonably comprehensive type, with s u ita b le  te s t in g  

equipment, and co n tro lle d  atm ospheric co n d itio n s  were seen 

a t  about one th ird  o f  the fa c t o r ie s  v is i t e d  bu t they 

re la ted  e x c lu s iv e ly  to the top making op eration s and were 

prim arily  fo r  te st in g  a g a in st Woolmark Standards. The spinn 

ing fa c to r ie s  normally on ly  tested  fo r  b a s ic  parameters o f  

count and tw is t  and one o f  the fa c to r ie s  v is i t e d  had no 

te s t in g  f a c i l i t i e s  a t  a l l .

Mr. Tindal 1 was very w e ll received  a t  a l l  the v i s i t s  

and h is  ad v ice  was sought on many su b jects  concerned with 

Worsted orocess in g  in clud ing  ch o ice  o f  raw m ateria ls , 

processing  systems, s e le c t io n  o f  testin g  equipment, causes 

o f  p i l l in g  in  lambswool garments and machinery innovation  

i . e .  open-end spinning, "Repco" and "CSlRO-spun" systems.

Many o f  the v i s i t s  generated a new tech n ica l lin k  between 

the F a c i l i ty  and the lo c a l  companies. M r.Tindall was



requested to return to a number o f  the firm s v is i t e d  to 

o f f e r  s p e c i f i c  advice on more sp e c ia lize d  problem s, e .g ,  

maintenance schedules, ch o ice  o f  new p la n t and e f f e c t  o f  

p rocessin g  a d d it iv es  and methods o f  th e ir  a p p lica t io n ,

M r,Tindall d e liv ered  a le c tu re  a t  the F a c i l i ty  L ecture 

Theatre on the afternoon  o f  Saturday 25th J u ly ,81. A copy 

o f  the le c tu re  e n t it le d  “ Improvement in  Worsted Yarn W ithout 

Investment" i s  attached a t  Annexure IV, As a r e s u lt  o f  the 

le c tu re  a number o f  en qu iries  were received  by the F a c i l i t y  

from lo c a l  spinners seeking ad vice  concerning p la n t  m ainte

nance and yarn qu a lity  improvement. The en q u ir ies  are being  

speedly fo llow ed  up and re levan t te ch n ica l e x p e r t is e  in  the 

form o f  p r a c t ic a l  dem onstration and "Model" planned m ainte

nance schedules are to be implemented. The F a c i l i  ty  Engineer 

has received  comprehensive in s tru ctio n  and data to 

com petently carry  ou t th is  o b je c t iv e .

3 :2 ) A ssessment_ q f the Winding, Twisting and R eelin a  
in s ta l la t ion  a t  the F a c i l i t y.

The m aterial on r e c e ip t  can pass through va riou s

sequences as shown in  the accompanying flow  diagram (Annexure Tû
»

The s p e c i f i c  requirement by the customer and current 

production  le t s  within the deoartment w il l  determ ine the 

path taken. During the p eriod  o f  M r.T in d a ll's  assignment 

the m ajority  o f  yam  fo r  processing  was re ce iv ed  from the 

customers in  tw ofold  form with a request fo r  dyeing an d /or 

oth er wet treatm ents in cluding Shrink r e s i s t  and Moth - 

p roo fin g . The two fo ld  yarn nay pass through the

/--N
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S ch la fh orst Autocoder then to  the Croon and Lucke re e l o r  

the two fo ld  package may b e  ree led  d ir e c t ly  in to  hank.

The m aterial i s  then dyed in hank, a fte r  d ry in g  the dyed 

hanks are backwound on the M ettler hank to cone winder.

The m aterial i s  then returned on cone to the custom er. I f  

p a r t ie s  send in  two fo ld  yarn f o r  p rocessin g  there is  no 

ODoortunity fo r  su cce ss fu l yam  clea rin g  to  t.-ke p la ce .

A t b e s t  a fa u lt  in  the two fo ld  yam  can be rep laced  by a 

two fo ld  knot, th is  can be in  i t s e l f  a hazard to s a t i s f a c t 

ory k n ittin g  p a r t ic u la r ly  i f  the two fo ld  yarn con ta in s many 

o b je c t io n a b le  fa u lts  which requ ire  removal. Customers sending 

in  s in g le  yam  fo r  c lea r in g , tw istin g , dyeing and back 

winding have ch o ice  o f  two routes i . e .  i )  Package dyeing ; 

S ch la fh orst, s o f t  package fo r  dyeing, Hamel tw o-stage  t w is t 

ing on to fin ish ed  cone and i i )  Hank dyeing,. H irschberger, 

Volkmann, Croon & Lucke P-eeling, hank dyeing and M ettler 

back winding on to fin ish ed  cone. The s in g le  c le a r in g  o f  the 

ya m  on both -the S ch la fn orst Autoconer and on the H irschb

erger is  n ot s a t is fa c to r y  because o f  the u t i l i z a t io n  o f  

mechanical c le a r e r s . This s u b je ct  w il l  be d e a lt  with more 

in  depth in Chapter 6. The H irschberger Sun-Cheese Winder 

a t  present n ot being equipped with accurate  len gth  

measurement o f  packages causes some a v o id a b le  waste on the 

Volkmann tw ister  due to the unequal run o u t o f  the "p a ired " 

Sun Cheeses. Accurate Length counters are a v a ila b le  and 

should be f i t t e d  on th is  machine. The F a c i l i t y  does not
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have means tc apoly m oisture or  a d d it iv e  to  yarn . A 

u se fu l a d d ition  to  the M etfler Winde1" i s  an “ add on" 

d ev ice  fo r  the purpose o f  adding "co n d it io n "  o r  a d d it iv e  

to  the yam  being processed .

Other items o f  equipment which would be b e n e f ic ia l  to  

the yam  Winding, Twisting and Reeling area o f  the 

"F a c i l ity "  are i )  a continous package co n d ition in g  machine, 

th is  c o n s is t  o f  a spray d ev ice  fo r  water (w ith the a d d it io n  

o f  the required a d d it iv e ) mounted over a s ta in le s s  s te e l 

conveyer on whicn the packages are led  under the spray.

The u n it  is  simple to  operate and a l l  th a t is  required 

i s  to  load the hopper o f  the equipment with packages fo r  

treatment, cones, cheeses cops e t c .  The " con d ition ed  " 

yam  is  then d e liv ered  au tom atica lly  to a con ta in er  a t  

the end o f  the machine ;

and i i )  a yarn steamer to s e t  t w is t / l iv e l in e s s  in  yam s 

on spinning cops, cheeses o r  cones (This item  has in  fa c t  

been ordered from a lo c a l  s u p p lie r .)
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3:3 P ro v is io n o f  Working parameters fo r  waste and 
invi s i b l e  lo s s e s_in  Worsted Spinning.

Figures were provided fo r  each p rocessin g  stage

in the current in s ta l la t io n  and a t o ta l  fig u re  shown

in clud ing  drawing and spinning as proposed in  the

Phase I I  P ro je c t  Document, Comparable fig u re s  are

shown fo r  100% Wool and 100% A cry lic  m ateria l. D e ta ils  
o f

o f  estim ates/com prehensive waste lo s s  fig u re s  are shown 

a t  Annexure V III .

3 :4  Formulation o f Work Methods

The area o f  work concerned with th is  a sp ect o f  the 

assignment was o f  n e ce ss ity  very sketchy. A t  th is p o in t  

o f  time the F a c il i ty  does n ot have a s t a f f  member w ith 

Work Study (Management S erv ices) r e s p o n s ib i l i ty ,  Annexure 

VII shows how a jo b  is  made up o f  elem ents. This b a s ic  

in form ation  can be used in  the i n i t i a l  stages o f  a l l o c a 

tion  o f  w orl loads and elementary p ie ce  ra te  c a l c u l a t io 

ns should the s itu a tion  a r is e  a t  the F a c i l i t y .

3 :5  Quality Control  o roceedures and in te r p r e ta t io n 
o f  re su lts

C onsidering the worsted yam  p rodu ction  sequence 

from tops to  two fo ld  yarn, q u a lity  c o n tr o l  requirem ents 

would be as ou tlin ed  in Annexure XIV, A p r a c t ic a l  

approach to the requirements o f  the in dustry  in the 

Ludhiana d i s t r i c t  has been oaken, many s t a t i s t i c a l  

‘ con tro l p o in ts ' can be u t i l iz e d ,  butyi where the in d u stry  

is  c le a r ly  operating more on "ru le  o f  thumb" than any
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s c i e n t i f i c  approach the b a s ic  elements o f  Q uality C ontrol 

proceedures with uncom plicated a c t io n  in d ica t io n  could  

find  more ready acceptance.

3:6 Eva lu ation  cf the present yam  c lea r in g  equipment  
f i t t ed to  the Winding I n s ta lla t io n .

The yam  c lea rers  attached to the H irschberger and 

S ch la fh orst machines are o f  the mechanical type. This 

type o f  c le a re r  i s  now regarded as very  u n s a t is fa c to ry  

in  the worsted spinning area and the e le c t r o n ic  c le a r e r  

is  now u n iv e rsa lly  ap p lied . The m echanical c le a re rs  can 

in fa c t  in crease  the yam  h a ir in ess  o f  y a m  bein g  c lea red  

i f  in c o r r e c t ly  s e t . An e le c t r o n ic  yam  clearin g  i n s t a l l 

a tion  is  a p re re q u is ite  to a llow  present yam  p rod u ction  

passing through the F a c i l i ty  to  be s a t i s fa c t o r i ly  e v a l

uated. Not on ly  can they be s e t  so p r e c is e ly  that in d iv i 

dual fa u lt  types e .g . s Tubs, neps, th ick  p la ces  can be 

ca tegorized  and "o ffe n s iv e "  removed and " in o f fe n s iv e "  

l e f t  undisturbed but a lso  thin p laces  can be d e tected  

and ex tra cted , a fundamental im p o s s ib ility  fo r  a mechan

ic a l  b lade cleared  which requ ires an in crease  in  d iam eter 

o f  the yam  to d e te c t  any type o f  fa u lt . Winding t e s t  

frames are a v a ila b le  where a number o f  Winding sp in d les  

are equipoed with the e le c t r o n ic  c le a re rs  represen tin g  

the in s ta l la t io n . A record ing d ev ice  supplied  with tile  

t e s t  winder analyses the running yam  accumulating the 

in form ation from the fa u lt  types e tc . From th e  sample 

t e s t  the required c le a re r  se ttin g s  fo r  the production  

u n it can then be determ ined. I t  w il l  be known what
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fa u lts  are being cleared  and what " Inoffensive '*  fa u lt s  

are being l e f t  in the yam . The se tt in g s  fo r  the

c le a re rs  are recorded and i t  i s  known that a t  these s e t t i 

ngs a s a t is fa c to r y  yam  standard fo r  the p rocess in g  i s  

achieved.

See accompanying recommendations{Annexure IXj fo r  e le c t r o n ic  

yam  clea rin g  in s ta l la t io n  fo r  the F a c il ity  as requested by 

Mr. A. S .Grover.

3 :7  E stablishment o f  Yam Q uality Paramete rs

Yam q u a lity  parameters fo r  yam s expected to  be 

processed through the F a c i l i ty  have been e s ta b lish e d .

Yam parameters were derived  from Uster and IWTO S t a t i s t 

i c s .  These were Drepared fo r  100% Wool and 100% A c ry lic  

and show the expected and ou ter l im it  o f  a c c e p t a b i l i t y  

fo r  worsted spun yam s in the 16* s N. M. to 64* s N. M. range. 

Q uality  parameters s p e c if ie d  include counts to le ra n ces ,

U%, thin p la ces , th ick  p la ces  and neps. F ull ta b le s  are 

shown a.t Annexure X & XI.

These tab les  were used in  the assessment o f  the yam  

production  from several Ludhiana spinning p la n ts  shown 

in Annexure

3:8 F a c il ity  in p lan t Q uality  C ontrol Proceedures

The curren tly  equipped testin g  la boratory  can carry  

out a la rge  range o f  qu a lity  con tro l and other t e s ts , 

comprehensive l i s t  is  shown a t  Annexure X II. Q uality 

c o n tro l te st in g  in cludes, Uster levelness and Spectogram, 

te n s ile  strength and e lon gation , eount, tw ist, o i l  con tent,
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m oisture con tent & v isu a l examination -Y wx-r.o b c '-rd .
However, fu rth er te s t in g  equipment w il l  be required
i f  a l l  necessary te s ts  are to be perform ed. This i s  shown

a t  Annexure X III .

3:9 Inform ation on te s t  methods fo r  the s e le c t io n  o f

raw m ateria ls  concerning Botany Wool, Lambswool, Shetland 

Wool, Mohair, A c r y lic , Cotton, Man-made f ib r e s  and th e ir  

blends.

The .a llow ing te s ts  would be used to a sce rta in  the type 

and category  o f  f ib r e .  A ll the tests  mentioned can be 

carried  ou t on te st in g  equipment cu rren tly  a v a ila b le  in  

the F a c i l i t y  Testing Laboratory. '̂The la b ora tory  w i l l  be

approved by the I .W .T .O .sh ortly .

TEST FOR. EQUIPMENT.
FIBRE INDEN- PROJECTION 
TIFICATION MICROSCOPE
FIBRE x/ ¿-^oJSCTION
DIAMETER MICROSCOPE

; h' WIRA FIBRE
FINENESS METER

FIBRE WIRA. FIBRE
LENGTH DIAGRAM NftCHINE

CROSS ROTARY MICROTONE
SECTION AND MICROSCOPE 

EXAMINATION
CHEMICAL 
ANALYS IS
FIBRE
BLEND
ANALYSIS

REQUIRED
REAGENTS
REQUIRED
REAGENTS

CHEMICALS
ETC.
CHEMICALS
ETC.

TEST METHOD/REFERENCE
FIBRE IDENTIFICATION 
DANUAIS
REFERENCE APPROPRIATE

I.W.T.O.OR BRITISH STANDARD 
TEST METHODS. RELATE RESULT TO 
WOOL QUALITY OR I-AN MADE 
FIBRE DENIER.
REFERENCE AP^ORPRIAIE 
I.W.T.O.OR BRITISH STANDARD 
TEST METHOD. RELATE RESULT TO 
WOOL QUALITY OR i-̂ iN MADE FIBRE 
PRODUCTION SYSTEM.
FIBRE IDENTIFICATION RftNUALS.

FIBRE IDENTIFICATION №.NUALS.

REFERENCE BRITISH STANDARD 
ETC.FOR TEST PROCEEDURES.
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SELECTION OF FIBRES FOR VARIOUS PROCESS IMG SYSTEMS

Che t e x t i le  spinning industry in  Ludhiana has 

three b a s ic  ca te g o r ie s , W oollen, Cotton and Worsted Spinning 

systems. C ertain  f ib r e  c h a r a c te r is t ic s  are o e r t in e n t  to 

each system v iz .

Woollen System :-  The W oollen system in  Ludhiana g e n e ra lly  

a p d ie s  to  ''Shoddy'1 processin g  which employs reclaim ed rags 

as the raw m ateria l. Che W oollen system can use v irg in  

f ib r e  as input m aterial and true Shetland yam s are produced 

on th is  system employing '‘Shetland11 Wools which are  q u ite  

short, medium to  coarse but h igh ly  crimped with a s o f t  

handle. Shetland yam s produced- on the Worsted System are  

Mp««uflo“ Shetland and do not • - possess the l o f t  and

r e s i l ie n c e  o f  the w oollen system counterpart.

Cotton  System; Natural co tton  i s  under 2" in length and 

th ere fore  the "co tton "  system requires f ib r e s  o f  th is  dim

ension. The system takes s ta p le , through blow room, card in g , 

draw frames and to spinning. Man-made f ib r e s  fo r  th is  s e c to r  

would normally be 1 .0  to 3 .0  den ier.

Worsted System: Natural wool f ib r e s  used on th is  system

would have a mean fib re  length ly in g  between 6 and 8 Cm.with 

a pronounced b ia s . Man-made fib r e s  fo r  th is  s e c to r  would 

normally be in  the region o f  4.5 to 6 d en ier . Tops would 

be prepared by carding sta p le  o r  in the case o f  man made 

f ib r e s  e .g .a c r y l i c ,  p o ly e s te r , v isco se , may be produced on 

a stretch  break machine. Worsted yarn possesses the n ecess 

ary a ttr ib u tes  fo r  auparel and th: harder tw isted coarser
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f ib r e  based products go to weaving fo r  su it in g s  e t c . ,  

the s o ft e r  f in e  q u a lit ie s  in cluding blends contain ing 

Lambswool , are tw isted  with s o fte r  "h os iery " tw is t  fo r  

use in  K nitw ear/21 gau ge,sin g le  b ed ,r ib /a n d  m uitifeed  

coarser gauge systems.
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4 . LOC\L ELECTRICITY SUPPLY

The suoply o f  e l e c t r i c i t y  to t ie  l o c a l  industry» 

in clud ing  the F a c i l i ty ,  flu ctu a tes  w idely in  v o lta g e , ana 

power cuts o ccu r  d a ily  from severa l o f  a few minutes to 

o th er s in g le  stoppages o f  up to  8 o r  12 Hours* There i s  

no forewarning that a power cut i s  imminent. Most 

fa c t o r ie s  have stand-by generators (in c lu d in g  o f  course 

the F a c il ity )  which can produce a p ortion  o f  the p la n t 

power requirem ent. Tne problem is  bourne w e ll by industry 

who consider i t  i s  a nuisance but run whatever machinery

they can a t the expense o f  a ir  con d ition in g  e t c .  In 

t e x t i le  production  th is  s itu a tion  leads to produ ct in  

c o n s is te n c ie s  which are com pletaly ou tsid e  the c o n tro l 

o f  tech n ica l o r  management s t a f f .
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ANNEXURE I

T it le :UNIDO Expert in  Quality C ontrol and 
Worsted Spinning.

Duration :Two Months.

Duty Station : Ludhiana.

Purpose o f : To se t  up a cen tra l f a c i l i t y  to  provide
P ro je ct tech n ica l se rv ices  to the knitwear h os ie ry  

industry in the sta te  o f  Punjab.

D uties :The expert w il l  work in co -op era tion  with 

the Punjab State Hosiery and Knitwear D evelo 

pment C orporation and is  s p e c i f i c a l ly  

expected to : -

1. Evaluate the qu a lity  o f  worsted1 spinning in  

the area and g iv e  advice on the tech n ica l 

se rv ice  requirem ents.

2. Make a q u a lita t iv e  and fu n ction a l assessment 

o f  the equipment, fo r  Worsted Spinning nrready 

in s ta lle d , with sp ec ia l re feren ce  to  Winding, 

Twisting and R eelin g .

3. E stablish  norms fo r  working parai..«ters, Waste 

and in v is ib le  lo s se s  in Worsted Spinning.

4. Give advice on how to form ulate work methods 

ard record the required te ch n ica l in form ation

5. Give advice on qu a lity  co n tro l proceedures, 

te s ts  and methods fo r  analysing re su lts  

including recommendations and implementation 

o f  co rre c t iv e  measures.



Evaluate the clearin g  in s ta l la t io n  under 

the p r o je c t .

E stablish  q u a lity  parameters fo r  ya m s which 

are to be processed and determ ine the expec

ted improvement compared to the i n i t i a l  ya m  

q u a lity .

Give advice on in -p la n t  q u a lity  c o n tro ls  

fo r  the F a c ility *

Give advice on the s e le c t io n  and t e s t  methods 

fcr raw m ateria ls e .g . 3otany, Lambswool, 

Shetland, jMohair, A c ry lic , Cotton, Man-made 

f ib r e s  and th e ir  blends (Yam produ ction  fo r  

these f ib r e s  and t e s t  methods req u ired }.

The expert w i l l  a lso  be expected to prepare 

a fin a l rep ort se ttin g  out the fin d in g s  o f  

the m.-.ssion and recommendations to  the 

Government on fu rth er  a ct io n  which might be

taken



tlv'.E OF COMPANY 
DArE OF VISI T

l.FJNJAB WOOL 
COMBERS LTD

3.7.1981

Y IS ITS CARRIED OUT TO LOCAL LUIH IANA SPI NNING Pi A MTS, 
BASIC PRODUCTION EQUIPMENT
riYPE & AGE. MARKET SUP. LIED. INTERNAL TESTING

________  ___ _________  _ _ AVAILABLE _

ÂNNEXURE IT

CONT/iC TS WI'JH 
FAC IL ITT

Merino and some indigenous wool tops 
produced. The p la n t European no n u fa c- 
ture. Supply tops to th e lo c a l 
Worsted Spinners.

Comprehensive a-fcinos- Sought F a c i l i ty  
p h e r ic a liy  c o n tr o l l  -• help  fo r  tech n ica l 
ed te st in g  lab . Wo. . _ a d v ice . 25 - 7.81 
mark Standard R epresentative  o f

c a p a b il it y . company attended
__ „ ^.lecture.

2. SWASTIKA 
WOOL!,EN 
MILLS. 
4 .7 .81

3. EVEREST 
WOOLLEN 
MILLS
4.7 .81

•'‘Dom estic mar- 
ket _su p p lied .___
4.0SWAL WOOLLEN 

MILLS

6 .7 .81

Spinners o f  yarn in  wool and v is c o s e /  
Wool b lends f o r  government co n tra cts . 
Very o ld "B rad ford " open drawing and 
cap spinning equipment.
Gene ra 1 l_y _ea r ly  _19 201 s _ecju ipmert._______

Hand woven b lan k ets, Cards and W oollen 
Spinning equipment l o c a l ly  made.
G en e ra 1 ly  19 6 0 's  egu i pmen t  bu t  
*soine item s 1 9 2 0 's .

B asic te s t in g  e q u i-  V is i t  arianged 
pment fo r  counts and fo r  T, C. (jR T )to  
tw is t  t e s t  ng, observe o ld e s t

machinery in use 
__________ for_w orstodspq .

Basic te s t in g  equ - V is i t  arranged fo r  
iprnent fo r  count T .C .(JRT)to o b s o -
& tw is t  te s t in g . rvo o ld  Woollen

p rocess in g
equipment.

Merino wool yarn fo r  knitwearand A cry 
l i c  h an d -k n ittin g  yarn.Some European 
equipment the remainer l o c a l ly  made 
Equipment o f  variou s ages 1950 to
1965. Wool yarn supplied to  Knitters 
fo r  USSR market. Hand k n it t in g  yarn fo r  
dom estic consum ption.

Basic te s t in g  equ - 6 .7 .8 1 . Requosts
iprnent fo r  counts & fo r  te ch n ica l scr . 
tw is t  te s t in g . v ic e  a d v ice .S lu b s

in 1 /2 0 's NM Wool 
y a r n .28 .7 .01 D i f 
f i c u l t y  p rocess in g  
in spinning shrink 
R e s is t  treated  wool 
dyed b la c k .25 .7 .81 
R epresen tative  
attended le c tu r e
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'Ki
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J .

V IS IT S  CA R R i ED OUT TO LOCAL LUDHIANA SPINNING PIANTO
OF COMPANY Hi SIC PRODUCTION EQUIPMENT INTER N/-.L TESTING
01 V IS IT, JIARKET_SUP^Linr L____________ ______________________
KOHINOOu Colour m ixture and e f f e c t  yarn a in Basic te st in g  equ -  
WOOLLEN vc r iou s  f ib r e s .  L oca lly  made colour' inment fo r  count
MILLS. b lending equipment fo llow ed  by Brad- and tw ist  tes tine-

ford ouon drawing with cup and ring 
spinning .Equipment produced, 
mid 1910* s.

CONTACTS ' ! IT. I 
FAC £ jj ITT
25. 7.81 . t ■ ;p r esuli 1 1 tiV' ; 
o f  comp my ! t.Iend.jd 
le c  ture.
V i s i  t. rii jn<ied L) 
show T. C. the u n i t .

. >. 7.81 ___  ___I2.c>,j2S£̂ .t i c _______________
6. IKGESH KNIT- Spin, k n it  and made up knitw ears in 

WlKR LTD. wool lo c a l ly  made b len d in g , c o n t in e 
nta l drawing and spinning equipment. 
Age o f  equipment around 1955

/ * , ‘ l  21 gauge knitwear i nto Europe( France)
Heavier weight garments to USER.

/. \ /HiDHibN f i t .  Cctton s e c t io n  -  Various yarn i n c l -  
T GGNELah uding tyre  cord p rod u ction .
MflV.iS. Equipment lo c a l  and European.

Spinning e tc .a b o u t  1965
New S ch la fh o rst  s in g le  w in d ers( E le c -

8 .7 .81  tro n ic  c leu rers)u n d  Volkmahn two- 
fo r  one tw is te r s .L o ca l and exp ort 
markets. worsted s e c t io n  producing 
a c r y l i c  hand k n ittin g  yarn.
Equipment, lo ca  I ly  made, About i960 
Loca^ market fo r  hand k n it t in g  yarn.

8 . Ess Ess Sales Merino Wool Spinning to  2 /4 8 ’ s NM 
C orporation  and 2/32* s NM yarn for  Knitwear P ro- 

(MURARI WOOLLEN d u ction  on own hand f la t s ,L o c a l ly  
MILLS) made con tin en ta l drawing and Spg.

equipment. Product about 1966.
9 .7 .8 1  Exports garments to Saudi Arab and 

Scundana ian .

Comprehensive.- a tmo-  2 5 . 7 . 8 1 .  Lour e s e n t a  t i v e  
s p h e r i c a l l y  c o n t r o -  of: company at.t.ended 
l i e d  t e s t i n g  l i b o -  lootur . , - .  
ra to  r y . Woo 1 rn 1 r k 7 . 7 . 0 1 .  R ;que s t. f o r
S ta n d a rd  c a m b r ì  i t y . a d v i c e  on rn icTiiiii iy

ma I.it..'nance i equir< - 
monts .

Comprehensive af.rno- 2 5 . 7 . 8 1 ,  Rei u ... : mn t a t ivc  
s p h e r i c a l l y  c o n t r o -  o f  company l t t o n d e 1 
l i e d  t e s t i n g  l a b o r -  I o d u r i ; ,  
a to r y .

Basic te s t in g  e q u i-  V is it , arranged to stiow 
pment for counts A t h . T. C.a composite* 

tw is ts , spinning Si k n it t in g
u n it



V I S I T S  GvIM - i r o  OUT ОТО ^LOf.jvL ЫГОН I ANA SPINNING PfAITiG ( C ONTINUED)

№4MB OF COMPANY I A S  1C PRODUCT ГON EQUIPMENT I LITER ii» A TESTING CON'D i d 'й МЛ11
LATE OF V I S I T .  TY °E  & /\GE. MARKET GUP-’ DIED. AVnJ iAUUS F o C l U T Y

9.WADHWA MILI- Produces Sweaters e tc . from dyed yarn 
TARY STORES. which is  hand wound on charkas and

Underwear from Cotton and Wool hiend 
9 7 1981 и,лу old equipment. Produces clothiuq

for_M ilit. ury(Governmont Contracts)
n. 2/32‘ s Nm and 2/48’ c Nm snin from 

merino wool.
D. 2/3 2* s N>n. f rom a blend o ' merino and 

20% indigenous wool ( SO Is )
Equipment mainly Japanese continen
tal drawing A soinninq.
Si что 1 о со 1 j у mad e a l). nit. 1960.
Market fo r  A. local high quality 
knitv.ear producers.
U. USSR K n i t w e a r  m a r k e t .

ll.OSVlaL 'NOOi.hEM Tons in dyed form or White in Wool 
И ILLS ( TOP and cutter conver. tod Acryl ic  l o p s
ifiKiNG PIANT) nioduced. Equipment. Brand New.

Andrea q l l l  boxes being instal led.  
Other equipment mid 1950's qeneru- 

11.7.81. l l y  lops for use within the
Oswa.1 G roup.

1 2.nNG0RA WOOL Тфр making plant, being instal led 
COMBEP.C . in new premises.

Equipmen t . Thibom Cards Schlmberqer  
a i l l  & combs Prince Smith.

14.7.81. Equipment made about I960.

10.CENTR. ,1. 
WOO;,! ,EN 
MIUS

1 0 . 7 . 8 1

Wo t e s t i n g  o f  V i s i t  arranged tо
uty typ e .  show T .C ,  k n i t t i n g

u n i t  producing  
J e r s e y s  from jndi -  

_qenous W o ols .
F a i r l y  comprehensive  2 5 . 7 . 8 1  .Pent - sen 1 -  
t e s t i n g  bn c o u n t s ,  i t i v e  o f  company 
t w i s t  s t c e n q l h .  -it tended l e c t u r e .

Comprehensive t o s t . -  2 .5.7.81 , Pei на.-son
i nq  i n  a t m o s p h e r i c a l l y  t i t i v i ,  a t t e n d e d  
c a n  t r o l l e d  t o s t i n e )  1 o c  t u i e ,
l a Ь о г а  t o r y .

Comprehensive t o s t -  F a c i l i t y  s t a f f  adv-  
ing l a b . w i l l  be av t -  i s in q  on equipment  
. l iable  with Woo linn rk & layout  o f  lab .  
t a s t i n g  c a p a b i l i t y .  2 5 . 7 . 8 1 . Ruprosont -

a t i v e  attended  
l e c t u r e .
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\ ISa_ I ED OUTJTO LUCnJL LUDHIAM a SPINNING PLANTS (CONTINUED )
H/g'iE OP COMPANY l AS1* ■ ftODUCTION EQUIPMENT INTERNAL TEST ING
DkTE OF VISIT. rj Y PE a AGE. MARKET J> UP PL I ED ____ ___ ^ o IL^3lE.__
13 .R.N.OSWAL 2/32* s Nm yarn f o r  21 gauge knitw ear B asic testin g  fo r

end 4/16* s Nm yarn fo r  hand k n it t in g  counts and tw is t  
from merino woq1 ,4 /1 6 's Nm hand k n i-  on ly , 
ttin g  yarn from carded a c r y l i c  s ta p le .
Equipment One l in e  o f  New Bradford 
I rawing fo llow ed  by U n iflex  Spinning 
One l in e  l o c a l ly  produced con tin en ta l 
drawing & apron Spg.Equipment about 
I960.' Market fo r  2 / 2 's  Nm.Yarn in to

20.7.81 knitwear fo r  exp ort.
Hand kni ttinrj_ya rn_for_home_marke t^________________________

1 4 . NAGESH 
HOSIERY 
EXPORTS

27.7-81

h.) One l in e  2 /3 2 's Nm. in Merino Wool B asic te st in g  fo r
f o r  23 gauge knitw ear. counts and tw is t

D) One l in e  on a p orox .1 /5  nm.in Mohair on ly  a v a ila b le , 
fo r  ra ised  su rfa ce  garments.

A) Equinment l o c a l ly  made con tin en ta l 
se t  fo llow ed  by apron sp inn ing.

B) Old. Bradford Open Drawing Set f o l l o 
wed by l o c a l ly  made spinning frames 
with apron d r a ft in g .
Equipment produced about.

A) 1960 's
B) 19 40 's

Market fo r  2/3 2 * s Nm. i s  through own 
knitw ear prep ara tion  fo r  e x p o rt .
The coarse  Mohair Yarn i s  fo r  the
USSR heav^_sw eater_tradet ____________________________________

C U N T..C TS W I'll I 
PACfi.lTY.
2 0 .7 .R l. F a c i l i t y  Blu
f f  ad v isin g  on mach
inery  maintenu ice. 
Schedules •’.< yarn 
qua 1 i. ty fo] low Lnq a 
request from the com
pany. 25.7.01 Reprnre- 
n ta t iv e  attended 
le c tu re .

27. 7 .81 . F ácil i l.y r e 
quested by company to 
supply maintenance 
programme & prov id e  
in form ation  on yarn 
re g u la r ity  i.inproveinen 
2 5 .7 .0 1 .Repr esen tut -  
iv e  o f  company 
a tt ended 1ec tu re .
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ANNEXURE I I I

TWISTING, WINDING AM) REELING DEPARTMENT

PROCESS FLOW D LAG RAM
SINGLE YARN INPUT

i
!

I TWO FOLD YARN INPU1] 
l

HIRSCHB ERGER 
(SUN CHEESE) 
WINDER

f

*

1

— — — — ► SCHIAFHORS T ( SOFT
~ PACKAGE )AUTOCONER 

1 1 . ,■ 1 I *

VOliCMANN ( TWO FOIE 
CONEI TWO-FOR- 
ONE TWISTER

CROON AIO LUCKS. 
(HANK)REEL 

I

♦ ♦
HANK DYEING 

I
#

METTLER(HANK TO CONE) 
REWINDER \

i

OR TO CUSTOMER.

PACKAGE DYEING

HA MEL (CONE 
STAGE TWISTING)
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Improvements ir. worsted yam without investment
by J.R. Tindall, Worsted Yam Spinning Expert and UNDP Consultant

jentiemen,

Thank you for coming along to th is  talk  this afternoon.

I t  is  good o f you a l l  to spare the time. I  have visited  a number 

of you at your premises and been extremely well received for which 

I thank you most sincerely. I also appreciate discussing to  you 

that to maintain a position in the highly competitive market in  

which you carry out your business you have to be very astute and be 

able to draw on a l l  your experience and background in the area o f your 

particular market.

On the synopsis of the subject matter of my ta lk , I  w ill be giving  

you my views on the various top ics. Then at the end of the ta lk  we can 

have an informal discussion when it  would be appreciated to  have comments 

and opinions.

As the same of th is talk  im plies, to apply technology does not 

necessarily mean cash expenditure. A ll you have to spend i n i t ia l ly  is  

TIME.

I  think the f i r s t  topic to be discussed illu stra te s  th is  point very

w ell:

This is  headed Machinery Maintenance and refers to PLANKED 

MAINTENANCE SCHEDULE which we w ill talk  about la ter .

Gentlemen, I think we are a l l  guilty  of expecting too much from 

our tex tile  machinery. We run i t  day and night and in your industry 

here i t  is  24 hours in a day for 6 days per week. The machinery i s  

expected to perform sa tisfa cto rily  a l l  the time and generally the only 

time a machine w ill get special attention is  when i t  breaks down. At a ll  

other times i t  is  expected to perform sa tisfa cto rily  with as l i t t e  
attention as p ossib le . But what happens with a ll  machinery is  that i t  

wears gradually. I t  is  only when a break down occurs that th is  fact is  

brought home, the component which fin a lly  caused the break down may have 

been malfunctioning for a considerable period before, causing possibly  

bad yarn and/or in efficien t machine performance.
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Similarly over a period of time various important settings on the 

machinery may move outside a tolerable le v e l. Here we would be 

considering items like the centering the spindles with the rings 

on a spinning frame on the running position and condition o f the 
aprons in the drafting zone. The positions o f the various s liv e r ,  

roving and yarn guides and abraiding the material and causing waste.

The following yarn fa u lts  can occur in your product from a badly 
maintained spinning frame.

Fault Cause

1. Irregular yarn a) S p lit or deformed drafting apron.

* ) Roving entering draft zone o f f  centre.
c) Worn bearing giving interm ittent or 

eccentric motion causing irregular drafting,

2. Hairy yam a) "Nicked” on badly positioned guides.
* ) Position o f  spindle not concentric with 

ring therefore as bobbin f i l l s  i t  touches 
the traveller and ring.

c) Badly maintained r in gs /tra v e llers  causing 
abrasion and tension o f  the yam .

3. Spinner*s 
double

a) Distorted dividing p lates e tc .
* ) Incorrectly  set guides.
c) Blocked or badly set pheumatic under 

clearers -  i f  f i t t e d .

4» Slubs a) Mechanical backlash in  drafting zone due 
to  lack o f  lubrication  or bu ild  up o f  f ly  
in bearings.

t ) Gross damage to aprons or apron d istortion  
in  the drafting zone.

c) Roving guides to drafting zone very out o f  
centre.

5. Spun-in-fly a) Material picks up accumulations o f  f l y  
waste fron machine -  around worn guides 
e tc . draws i t  through the drafting zone and 
spins i t  into the yarn.
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Fault Cause

5 . Distorted and 
soiled  cops

a) Badly maintained builder motions- w il l  form 
distorted bobbins (These may not run 
successfully at the forthcoming operation ).

b) Cops can be so badly b u ilt  that they rub 
against the traveller  and ring giving 
o i l /d i r t  soiling which can be very d i f f i c u l t  
to remove (Particu larly in  the fin a l product).

There are man;’' ocher yarn fau lts  which can be attributed to  a mechanical 
unsatisfactory spinning frame.

How can one ensure that equipment does not deteriorate to  such an extent 
that bad yarn is  being produced -  undetected?
The answer is  PLASHED MAINTENANCE SCHEDULES. Under a plan a l l  equipment in  
a plant is  lis ted  and related  work to be done for maintenance l is t e d .  I t  is  
suggested that on 24 hrs. running fo r  six days per week a plan which ensures 
planned maintenance o f  each piece o f  equipment once every six  weeks would be 
a suitable frequency (See accompanying tabulated layouts (A) and (B ).
Another term for th is  type o f  servicing is  "PREVENTIVE MAINTENANCE"•

Gentlemen, i f  you apply th is  type o f  maintenance you can save yourselves:

1) Very expensive down-time due to break down.
2) Production o f  poor quality yam .

Gentlemen, I  should now lik e  to  move on to  the second top ic  
CHOICE OF RAW MATERIALS

I intend to  keep th is section very general because there are so 
many factors which influence a particu lar party 's  choice o f  raw 
material. I f  I  may I  w ill base my observations under two s p e c if ic  
headings:

i )  Fitness fo r  purpose,
i i )  Economic view poin t.

Considering then "Fitness for purpose". This I see as choosing a 
raw material that is  ADEQUATE to  sa tisfy  the requirements o f  the end- 
user and provides the spinner with a satisfactory  production e ffic ie n cy  
in  the counts and twist being spun.



Of wool du alities available Australian wools would f a l l  in to
the following categories:

Wool type Fibre diameter 
(Microns)

Quality

Super fine 19.5 ±  0.5 70*s
Fine 21.4  -  0.3 64* s
Medium fine 24.8 -  0.7 60*s
Cross breeding 27.8 -  0.7 56»s
Carpet wools 32.4 -  0.8 48*s

Indigenous wools are available in  small quantities above 58*s 
about 3$ between 58’ s and 54, s/56*s about 8$ and between 54f s/56*s 
and 4 8 's quality about 19$ o f  the to ta l production. These wools 
are rather shorter than imported wools and therefore carefu l blending 
is  essential to  achieve the best product. Once the end use requirements 
have been established choice o f  raw material w ill  have been narrowed 
down to a ceroair. wool quality which has the required ch aracteristics . 
Then the su ita b ility  fo r  processing can be considered with the "Fitness 
fo r  purpose" approach. The raw material selected is  adequate for  the 
purpose but not in any way superior to the requirement. This approach 
gives the best opportunities fo r  p r o fita b ility  in  sa tisfy in g  the end 
user with yarn from the most com petitively priced tops. The use o f 
man-made fibres in blends with wool can enhance certain prpperties
i . e .  spinnability and yarn strength. Polyester and A crylic  are commonly 
use.

i i ) Economic view point

When choosing raw materials fo r  a market which is  less  demanding 
and yarn staidards are not c r it ic a l  then a d ifferent approach can 
obviously ussd. One must s t i l l  have material which w ill process through 
the plant very e f f ic ie n t ly  and th is can become the major ob jective  
particu larly  in a highly competitive market. Choice o f  raw material 
therefore becomes a case o f choosing the cheapest materials to sa tisfy  
the production requirements and the end use.
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I f  the end product (garment) is  to he knitted m ultifeed, three 
or four ends the yarn quality is  going to he "MASKED" and obviously 
does not have to stand up to c r it ic a l  examination in the garments.
In th is  case therefore s k illfu l blending o f imported wool and 
indigenous production can give you the accepted standards o f  
production using the most economically priced raw m aterial.

Thank you Gentlemen, I would now like  to proceed with my next "Topic" 
which i s  "Methods o f  drawing and spinning o f  worsted yarns" (including 
Auto Leveller U nits).

I would lik e  to discuss the Schlumherger drawing and spinning 
equipment. This company has kept i t s e l f  in the fore front o f  innovation 
as w ell as establishing a world wide name relating to  quality  and 
r e l ia b i l i t y .

A typ ica l sequence o f  machines to produce 2/ 48*s Nm yarn from wool 
would be as fo llow s:

Three drawing stages, one roving stage followed by spinni ng.

DRAWING

1. GN5 Interesting g illbox  with au to leveller. 1 S liver auto d o ffin g .

2. GN5 Interesting g illb ox . 2 Slivers into two cons.

3. GNp Interesting g illb ox . 3 S liver in to  three cons.

ROVING

4. iM5N High draft rubbing frame 2 x 20 spindles double ended bobbins. 

SPINNING

5. Ring spinning frame type CP 26 90 nm gauge 12 x 440 
Spindles ring diameters 55 mm. Double apron drafting.



Method o f  operation o f  a typ ica l mechanical auto leve llin g  device

The autoleveller measures the volume o f the incoming m aterial, 
any variation in  input above or below a mean causes the mechanism 
to  a lter the draft o f  the machine. This ensures a constant weight 
o f  s liv e r  output. Input variation in weight from + 25^ to  -  25% o f  
a mean can be accomodated by some autoleveller systems.

Looking at the diagram, an essential part o f the device is  the 
memory wheel. This wheel stores the input weight information transmitted 
to  i t  via the measuring element and the lever system. As the measuring 
element is  situated way back from the drafting elements o f  the g i l l  box 
a DELAY is  required before a draft charge is  made to accomodate a certain 
change in  input weight. The MEMORY-WHEEL provides the correct delay, 
information put on to  the wheel can be used to a lter  the dra ft mechanism 
h a lf a revolution la te r . Charge o f  draft occurs operating on back ro lle rs  
and fa lle r  screws.

I f  the incoming weight goes above or below the percentage lim it  that 
can be accommodated the machine is  automatically stopped, to await the 
operatives attention.
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DRAWING AND SPINNIN3 PIAN FOR PRODUCING 48's  N. M. YARN FROM 100% WOOL
OPER
ATION.

MACHINE AND 
MCDEli.

IN0UT DOUBL- 
S LIVER IM3S. 
WEIGHT 
GMS/MTR.

WEIGHT
GMS/MTR.

DRAFT. DELIVERY
GMS/MTR.

SPEED
MTRS/
MINUTE.

NO. OF
MACHINES/
SPINDLES.

EFFICI
ENCY?

PRACTI
CAL OUT
PUT
KGS./HR.

1 INTERSECTOR 
GILL BOX 
MOTEL GN5-R

22 10 220 7.8 28 110 1 70 129.5

2 INTERSECTOR 
GILL BOX 
NOT EL GN5 

(2 DELIVERY)

28 5X2 280 1 0 .0 2X14 110 1 7U 129.5

3 INTERSECTQR 
GILL BOX 
MOTEL GN5 

(З П  LIVERY)

14 3X4 168 6 .2 3X9 110 1 70 124.6

4 HIGH DRAFT 
RUBBING FRAME 
MOTEL FM 5 N

9 1 9 18 0 .5 140 40 70 117.6

5 SPINNING
FRmME 0 .5

SPINDLE
SPEED

DRAFT COUNTS
NM

12! FRAMES 
X 90 106.0

TYPE CF 34 10 , 000 24 48 (440 STOLS)
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NEW METHODS OF SPINNING
Gentlemen, i t  would be interesting to introduce at this stage the 
Platt (repco s e lf  twist spinner) Known as S.T. Spinning spinner 
employs a s e lf  twist technique to produce a two ply yam which 
after a subsequent twisting operation is  suitable for weaving 
into high quality worsted fabrics, Ihe *in-twisted S.T .yam  can 
also be used for certain knitting application. What advantages 
are claimed for the Repco systems : -
i) Out put speed of 220 metres/minute for a ll  counts.
ii)  Productivity of two S.T. spinners appronri-mates' one 240 

spindle conventional machine.
i i i )  For a given production the horse power used is  consider

ably lower than conventional spinning equipment.
iv) Spinning waste is  reduced.
v) Direct labour is  reduced.
vi) As the spinning take-up cheese is typical of an assembly 

wound package subsequent twisting costs are le s s .

The s e lf  twist spinner produces yam without employing spindles, 
rings or travellers and thus eliminates completely the major 
limiting factors of conventional spinning. Spinning tension often  
high on ring frames, is  replace'1 by a much lower controlled  
winding tension.

S e lf -tw ist spinning process: -
S

Yam is  formed by inserting alternating /and Z twist on strands 
of drafted roving emerging from the drafting system. The twist 
is  inserted by passing the strands between two ro llers which 
reciprocate along their axes as they rotate to deliver the yam 
a complete cycle of S and Z twist occurs every 22 Cms.
Adjacent ends are then run together to form pairs o f s e lf  twis
ted yam . Draft ratios upto 35 are available using b u ilt in gear 
trains. Yarn is  taken up on a cheese on the four position machine. 
The ST yam may then be twisted either on a ring frame or two- 
for-one twister. But for certain end uses the ST yarn is  quite 
acceptable. Many firms are selling ST yam in Wool, A crylic or 
various blends to the knitwear industry. The yam is  quite
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suitable in most cases for rib structures but is  not suitable  
for single bed as the yam twist reversal a ffe ct shows as a 
fau lt on the fabric surface.

The material can be spun and dyed on packages, dyeing on hank 
is  not advisable as the yam has lower strength and
elongation than a conventional yam .

The system allows for a great deal o f f le x ib ility  in yam  design, 
colouration etc. For instance instead of processing from two 
rovings per "two fold" end four rovings can be used o f d ifferen t  
blend materials or colours etc.

The system is  not suitable for wools below 5 8 's quality
and below 2/24* s W.C.the yam becomes unstable in use.

Gentlemen,
Whilst speaking about spinning techniques I would lik e  

to mention to you the CSIRO SPUN system. The technique uses a 
simple principle in the form of a modification to a normal worsted 
yam ring spinner to enable two fold yam to be produced. The 
principle is  to bring together adjacent ends on the spinning 
machine k the drafted roving strands seperate by an additional 
roller device attached to the frame and then bring the two ends 
together to form a "two fold " yam .

There is a great deal of interest in th is technique 
particularly Where very fine counts are being spun.

* t  is possible to spin finer with a given-quality of  
wool as to a ll  intents and purposes one is  producing a yam  of 
twice the thickness although i t  is  "two fo ld ".

The textile  machinery manufacturer Zinser are making 
the device under licence and producing a frame in corporating 
the CSIRO spun principles.

Naturally with the yam being produced being TWO FOID 
twists of a level for two fold are used. The production 
potential of the frame is  virtually  doubled although of course 
doffing takes place more frequently and roving inputs a lso .
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PILLING

Thank you, Gentlemen,

I  would like now to give you my views on the causes o f  ''P il l in g "  
and possible ways o f  overcoming the problem»
What is  a p i l l ?  P i l ls  are small ba lls  o f  fib re  that form on the surface 
o f  the fabric . P illin g  is  due to surface abrasion that r o l ls  and 
entangles projecting fib re  ends and can ultim ately work fib re s  out o f  the 
fa b ric .

P illin g  is  generally more prevalent in fabrics containing fin e  wools 
and is  probably the biggest problem in relation  to lambs wool in  knitwear.

I t  is  inevitable that with short fine fib res  in  the blend that p il l in g  
w ill occur. Choice o f  raw material can to some extent reduce the problem.
The longer the fib re  length, the less prone the fabric  becomes to p il l in g  
but in  practice the raw material may be too expensive fo r  the market and a 
compromise is  selected .

What means are there o f  reducing the tendency to P il l?

1. Higher twist le v e ls ; Whilst appreciating the requirements fo r  so ft 
handle in the "Lambs wool" fa b r ic  area the fact that twist le v e ls  may be 
too low can only aggravate the fabrics p il l in g  poten tia l. Increasing single 
twist w ill increase the corresponding two fo ld  tw ist using the normal twist 
balance procedure to  determine the two fo ld  tw ist. I think these factors 
contribute to reducing the fabrics tendency to  p i l l  but I  would suggest that 
the twist aspect is  considered more deeply.

2. Steam setting o f  yarn; With this technique i t  is  possib le  to  spin the 
yam and in twisting increase the level o f twist beyond the "balanced" 
poin t. The yam w ill o f  course be rather "Lively" and i f  knitted would give 
"Spiral" fabric . However, yam steaming can be u t iliz e d . This is  a technique 
using an Autoclave Steamer with programme control.
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The yarn to  he steamed is  set on a tro lle y  which can he ro lled  in  and 
ant o f the steamer. The cycle would take approximately 20 minutes, 
made up o f evacuation, steaming 95°C f ° r  8 minutes, evacuation and 
further steaming fo r  8 minutes at 95°C. After treatment the yarn is  
allowed to  condition and can then he knitted with no fabric  s p ir a lity  
occuring. The resultant garment on fin ish in g may he marginally le s s  
soft hut w ill have a much higher resistance to  "P illin g ” .

3. Fabric construction; P i l ls  form because fibres  s lip  cut o f  the 
yarn structure. A firm construction can reduce p ill in g  and a 
combination o f  higher twist levels  and a firmer construction can, to  a 
large degree, reduce p il l in g  tendency without any appreciable d ifference 
to  fabric  handle.
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-  44 -SbL PLANNED MAINTENANCE SCHEDULE 6 WEEKLY CYCLE
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(£> )
One maint enance item l i s t  f o r  each machine 
When Item Complete N y^Tick Mark)

Machine

S PINNING 
FIAME N0.1

M aintenance_item ^list.

L i f t e r  mechanism.

Rings -u b r ica t io n )

■Travellers.

Top fr o n t  r o l l e r  covers.

Bottom fr o n t  r o l l e r  bearings.

D ra ft in g  mechan i  sm

Aprons -  Change as required .

Back r o l le r .

Guides rep lace i f  necessary . 

Spindles .

Centering o f  S pin d les to ring e t c .  

Under c le a re rs  ( i f  f i t t e d )

B e lt  ten sion s and con d ition .

Chain ten sion s L u brication  e tc .
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Synopsi s  o f  the Lecture on 11 Improvemen t in  Worsted 
Yam  'Without Investment” deliv e re d  a t tile -Lec tu re 
Theatre_of the F a c i l i t y  Saturday °.M. 25th J u ly , 81

" I t  i s  p o s s ib le  to improve the yam  q u a lity  

and production  e f f i c i e n c y  with v ir tu a l ly  no investm ent.

The yam  q u a lity  i s  d i r e c t ly  re la ted  ix> the c o n d it io n  o f  

production  machinery, sim ple planned maintenance schedules 

fo r  the machinery can ensure constant yam  q u a lity  and 

w i l l  save expensive machine down time.

Proper s e le c t io n  o f  raw m aterials t o  g iv e  optimum 

produ ction  through put and end use requirem ents can re a te  
d i r e c t ly  to  p r o f i t a b i l i t y ,  ttie d i f fe r e n t  p reparin g  and

spinning sequences fo r  producing Worsted Yam and 

m erits o f  auto le v e l l in g  w il l  be d iscussed  in  d e t a i l .  

Suggestions on the main cause o f  p i l l in g  and th e  means 

o f  reducing the problems w il l  a lso  be d iscu ssed  11.

Attendance a t  the le c tu r e

Twenty s ix  extern a l company o f f i c i a l s  attended th e  

le c tu r e .

Firms represented in clu d ed :

Messrs. O.K.Hosiery M ills .

" Hind Woollen & H osiery M ills .

" Kohinoor W oollen M ills .

" Greatway ( P v t .) Ltd.

" Nagesh H osiery .
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Messrs. Nagesh H osiery E xports.

" S u tle j H osiery M ills .

Mahavir Spinning M ills . 

w R.N.Oswal.

* Adhinath T e x t ile s .

“ Vardhman Spinning & General M ills .

M A lps H osiery .

•' W interland In tern ation a l Knitwear.

" Oswal W oollen M ills .

■ O.C.M. (O rien ta l Carpet M ills ) .
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ANNEXURE V

Assessment: o f  Win d i ng, Twisting and R eeling Equipment 
in s ta l le d in the “ FACILITY11.

Comments regarding each type o f  equipment are as fo llo w s

№KE -  SCHIAFHORST AUTOMATIC WINDER.

TYPE — A utoconer 138 -  I I  GKN -  X 50 S p in d les .
_  — —

PURPOSE -  To prepare s o f t  packages fo r  dyeing .

CURRENT FQRPAT -  The winder is  equipped w ith an 'S ' 

c r e e l which a llow s  feed  packages o f  s in g le  o f  tv ;o -fo ld  

yam  on cone.

Tile winder is  equipped with mechanical c le a r e r s .

RECOMMENDATIONS -  Change a number o f  c r e e l  lo c a t io n s  to  

V type cre e l to  a ccep t spinning cops.

* Re-equip with e le c t r o n ic  c le a re rs .

(Both the changes in  machine sp ec .a re  in cluded in  the 

Phase II  document)

JAKE -  HIRSCHBBRGER WINDING MACHINE.

TYPE -  Model NSK, 24 Spindles, S in g le  Sided.

PUR POSE -  To prepare sun cheeses for  the Volkman tw o-for -

one tw is te r .

CURRENT FORMAT -  The Winder i s  equipped with m echanical 

c le a re rs . The wound length on a cone i s  determined by 

diam eter s e tt in g ,

RECOMMENDATIONS

* Re-equip with e le c t r o n ic  c le a re rs .
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F it  accurate  e le c t r o n ic  length measuring counters.

REASONS -  Mechanical c lea rers  v e ^  in e f f ic ie n t .  Measuring 

length  by cone diam eter very in -a ccu ra te  causing 

con sid erab le  waste on the tw is te r . 11115 equipment w il l  

gut waste alm ost t o t a l ly .

MAKE METTLER HANK TO CONE WINDER.

TYPE . MODEL 3M -  901. 36 SPINDLES, SINGLE SIDED.

PURPOSE - To rewind dyed hanks on to  cone s u ita b le  fo r

despatch .

RECOMMENDATIONS -  A dd ition  o f  m oisture a p p lica tio n  d e v ice . 

R E A S O N S  -  A dd ition  o f  m oisture to  wool y a m s, and 

p o s s ib i l i t y  fo r  a p p lica tion  o f  k n ittin g  a d d it iv e s  fo r  

man-made f ib r e  y a m s.

MAKE • HAMEL STAGE TWISTING -  ASSEMBLY TWISTING MACHINE,

TYPE • 2 /05 .3  -  10. 30 SPINDLES DOUBLE SIDED.

PURPOSE .- This machine p re tw ists  the yam  dyed on s o f t

packages in  preparation  fo r  the second ? 4 . tw is tin g .

RECOi-lMENDATIONS -  No changes suggested.

MAKE - VOLKMANN TWO-FOR-ONE TWISTER.

TYPE MODEL VTS -  07. 66 SPINDLES D0U3L2 SIDED.

PURPOSE -■ To tw is t  on to cone m aterial p rev iou sly  wound

on to  sun-cheese.

RECOMMENDATIONS -  No changes suggested.

i^KE HAMEL STAGE TWISTING -  UPTWISTING MACHINE.

TYPE 4 /2 .1.3 -  10. 8 C SPI.''IDLES DOUBLE SIDED
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PURPOSE -  This machine takes the pretw isted  dyed 

yam  and uptw ists to produce the f in a l  yarn on cone.

RECOMMENDATIONS — No changes suggested.

*  E lectron ic  C learers -  I t  i s  suggested that the 

e le c t r o n ic  c lea rers  are backed up by a supplementary 

yam  fa u lt  c la s s ify in g  systems. P oss ib le  makers systems 

were ou tlin ed  in a note to the Managing D ir e c to r  o f  

PSHC fo llow in g  a request fo r  in form ation . Copy o f  note 

is  a t  Annexure IX.
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hOCM* SPlNMGHa YAHN JUM.ITIf ACCESS'WW

■ fo a  Quality o f Wore tart vam production from fawlvt typical ta. corareKcfl l a ^ i ^ ’L derLvcd
f ro* hater and l.W*T*0*Btfttletlce.
The finurei» In brackets show the w e t a l  ftouraa And-tha iiutBg Hmlt9_-gf-ftgcftat£MlAlae*

Wn.Of
■pinner,

OuMlity*
»

Nominal 
Counts N.M.

Counts N.H, U W 
ee tested.

Thin Plicoa
- bow

Thick Places
♦ sow

Nape
♦ 200W

ewmew

Accepta
b le  -  A, 
Not Acca- 

-E ittlSiJ& t..

Comments,'

1 A crylic 28*e N.M. 29.1ft
(27.30-28.

21.01
70>(12.ft-lft.l)

208
(33-310)

404
(lft-103)

0
(12-95)

H.A. High Us ter figures* 
and as excessive 
number o f  thick 
places.

3 Wool 30*e N.M. 30,23 1ft.42 
C 29.25 -30-75)(13.2-17.2)

247
(125-400)

172
(82-S7S)

130
(20-74)

A. Considered accepts*le.

3 Wool 33*e N.M. Not availab le . 19.83 1212 556 112 N.ft, Outside toleronce 
in s i !  eepocte.

♦ Wool 32* e N .t. 31.98 17.47 414 130 90 N,ft. Ueter end nep figures 
high.

s Wool 32*a N.M. 29.15 IS. 75 88 128 174 ft. Conelderod acceptable.
6. Wool 32* e n. n. 27.70 19.81 417 es 78 M,A. U»tor figure too high.
7 Wool 32*e M,H. 34*58 18.32 98 38 23 N.A. Uetor figure too high.
ft Wool 32* e N.M. 29.84 19.41 320 40 250 N* ft. Ustor figure too high.
9 Wool 32* s  N.H. 29.01 10.9ft 

(31^20-32.80)(15, 3-17.2)
252

(135-420)
452

(54-480)
144

(21-73)
n. a. Ueter figure high,ex < 

calve thick places.
10 Wool 40*a N.H* 44.05

(39.00-41.
1ft. 29

00)(13 .7 -17 .S)
504

(200-503)
ISO

(78-197)
195

(23-03)
ft. Considered acceptable.

11 Wool 48* e N.rt. 44,92 22.44 1332 582 140 N.ft. Oneida tolernnco In 
e l l  eepecte.

ia Wool 48* e N.M. 44.54
(44.80-49,

27.39
20)(15,9-17.8)

3630
(250-500)

1020
(00-215)

4380
(2I-B4)

•̂A| Outn.l<?e tolerance in 
a l l  aspects.

Pl6C«egi~>qi- 'lha quality o f  yarn from nlrva out o f  the twelve spinners fa ll#  outnlda the acceptable luvcU Tha quality 
from №• other thrao could be oonaUiart/l acceptable* Ihe princip le  ronsons for the poor quality* were Die 
badly maintained equipment* in-*u fficienfc Ouallty Control In r>lant and to some extent thoraw material choice 
Which 1* eel noted against a background o f  coranerclal competltiveneee r a titer than quality competltlvenofte.
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TOTA.L TIME OF OPERATION UNDER EXISTING CONDITIONS

TOTAL INEFFECTIVE TIME TOTAL WORK CONTENT
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ANNEXURE IX
Dated •' 28th Ju ly *81.

S p e c ifi c a t i ons f or e le c t r o n ic  yam  c le a re rs  on 
the Sçh la f h o rs t  Auto -Coner and the H jrschburger 
Sun Cheese Winder

The fo llow in g  types o f  e le c t r o n ic  c le a re rs  are  su ita b le  

fo r  the yarn processin g  expected through the F a c i l i t y .

Types o f  e l e c tro n ic  . vam  c lea rers  a v a ila b le

1. Leopfe.

2 . Peyer.

3. Uster

Type o f  fa u lt  sensing head

1. Loepfe -  O p t ica 1 /e le c tro n ic .

2. Peyer -  O p t ica 1 /e le c tro n ic .

3. Uster -  Capacitance.

Supplementary yarn fa u lt  c la s s i f ic a t io n  equipment

1. Peyer -  D ig itex /D ig im at.

2. Uster -  Classima "t*

3. Leopfe r  Laboratory -  IDN -  A djuster (n ot as comprehe
n sive  as 1 + 2 )

Re commenda t  ion s

Option 1 t -  An Uster e le c t r o n ic  yarn c le a r in g  in s t a l la 

tion  and the Uster classim at fa u lt  c la s s i f i c a t io n  equ ip 

ment would be recommended fo r  the fo llow in g  reasons

1. Us ter  are recognised Intern ationa l lea d ers  in  the 

development and a p p lica tio n  o f  e le c t r o n ic  c le a r e r s .

2. Ihe equipment has s im p lifie d  se ttin g  fea tu res , and i s  

known to be very s ta b le  under a l l  con d ition s .

3. Service back-up good -  norm ally.



4. C lassim at standards are s p e c ifie d  by many European 

Knitwear manufacturers.

5. Without m od ifica tion , the Uster e le c t r o n ic  c le a re rs  can

be linked  to the U ster data c o l le c t io n  d e v ice s , U ster

A c t iv ity  Recorder and the Uster Cone data R ecorder.

in s ta l l a t i on requirements
50 Spindle S ch la fh orst Autoconer Model 138
50, Uster Automatic yarn c le a r e r s ( in clud ing  p ro v is io n  fo r

thin  p la ce  d e te c tio n . Type UAJi/D MK 20(Range 5 .0  Nm to 125
Nm)

5 Us ter  Automatic con tro l u n its  type SLMT. Each se ct io n  o f
-ten -sp ind les-on  the S ch la fh orst nan be s e t  f o r  a d i f f e r e n t  
yam  type.

24 Spindle H irschberaer Sun Cheese Winder Type NSK 

24 Uster Automatic yam  c lea rers  ( in clu d in g  p ro v is io n  f o r  

thin p la ce  d e tection ) Type ’ou.IV'D MK 20 (Range 5 .0  N.M. to  

125 N.M.)

2 Uster Automatic C ontrol Units type SLMT. Eao s e c t io n  

o f  12 sp indles can be s e t  fo r  a d i f fe r e n t  y a m  type.

Classim at equipment

I Classim at II  yam  c la s s i f ic a t io n  in s ta l la t io n  in clu d in g  

I s ix  end t e s t  sample winder. The c la ss im at in s ta l la t io n  

would normally be situated  in the Q uality C ontrol d e p a rt

ment o f  the p lant, o r  su itab ly  situ ated  in  th e  winding 

department.

Ootion__2 i -
as an a lte rn a tiv e  to  the Uster Automatic C learer 

In s ta lla t io n  a Peyer in s ta lla t io n  cou ld  be con sidered .



Insta. I la  ti. cn requirements
5,0 Sp in d ie  s_ _S eh la  fh o r s t  -lutoconer Model 138
50 Peyer o n to -e le c t r o n ic  c lea rers  type PI- 1 2 (in c lu d in g

p rov is ion  fo r  thin p la ce  d e te c t io n ) . This c le a r e r  w il l

accommodate the count range expected through the F a c i l i t y .

5, Peyer co n tro l Units type S.G. (Each sect ion  o f  ten sp in d les  

on the S ch la fh orst can be se t  fo r  a d i f fe r e n t  yam  ty p e ).

24- Spindle  H jrschberger Sun Cheese Winder Type NSK 
24 Peyer o p to -e le c t r o n ic  c lea rers  type P I-1 2(in c lu d in g

p ro v is io n  fo r  thin p la ce  d e tection  ) .

2 Peyer C ontrol U n its-typ e  S.G,(Each se ct io n  o f  tw elve
sp in d les on the H irschberger Winder can be s e t  fo r  a d i f f e -

«

rent yam  ty p e .)

D jq itex /D iq im at equipment

1, D ig itex /D ig im at yam  c la s s i f i c a t io n  equipment su ita b le  

fo r  the above in s ta l la t io n .

The D ig itex /D ig im at equipment i s  ca rr ied  on a p orta b le  

t r o l le y .  I t  can be linked in to  any o f  the Peyer c le a r e r  

sensing heads to  obtain  relevant in form ation . I t  does n o t  

have a t e s t  winding frame in th e  Q uality C ontrol department 

as with the Uster c lassim at equipment.

N.3. P oten tia l su p o lie rs  o f  equipment should be made aware 

o f  the lo c a l  problems o f  large v o lta g e  flu c tu a tio n s  and wide 

range o f  R e la tiv e  Humidity and temperature which occu r  in  

the p rocessin g  area.
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ANNEXURE X
Yarn t e s t  jaaranietcrs_derived .from  U ster and IWTO S ta t i s t i c s . (1 ) 1_00% Wool Yarns .

Nomincal
Count
M etric.

Count to leran ce  
2U% + N.M.
(T ost a t  c o r r e 
c t  co n d itio n  )

Expected 
U %

Thin P laces Thick P laces 
per 1000  per 1000 
{netres. (-50% )M etres(+50%)

Neps pc
m etros (■

16 15.6 -- 16.4 14. 2 — 16.4 50 — 210 35 - 1 20 17 -  60
18 17.55 -  18.45 14.3 - 16.6 55 - 250 40 - 135 17 -  61
20 19.50 -  20.50 14.4 - 16.8 65 - 28 5 45 - 150 18 -  62
22 21.45 -  22.55 14.7 - 16.9 68 - 300 47 - 154 18 -  63
24 23.40 -  24.60 14.8 - 17.0 7i - 315 50 - 156 19 -  65
26 25.35 -  26.65 15.0 - 17.0 75 - 350 53. - 158 19 -  68
28 27.30 -  28,70 15.1 - 17.1 100 - 375 58 - 168 19 -  71
30 29. 25 -  30.75 15.2 - 17. 2 125 - 400 62 - 175 20 -  74
32 31.20 -  32.80 15.3 - 17. 2 135 - 4 20 64 - 180 21 -  75
3 1 33.15 -  34.85 15.4 - 17.3 145 - 440 67 - 185 22 -  76
36 35.10 -  36.90 15.5 - 17,4 160 - 460 70 - 190 22 -  79
38 37.05 -  38.95 15.6 - 17.5 180 - 480 74 - 19 4 22 -  01
-10 39.00 -  41.00 15.7 - 17.5 200 - 500 70 - 197 23 -  82
42 40.95 -  43.05 15.7 - 17.5 210 - 520 80 - 200 23 -  82
44 42.90 -  45.1 15.8 - 17.6 215 - 540 02 - 205 24 -  03
46 44.85 -  47.15 15.9 - 17.7 235 - 560 85 - 210 24 -  03
48 46.80 -  49.20 15.9 - 17.8 250 - 580 80 - 215 24 -  84
50 48.75 -  51.25 16.0 - 17.9 275 - 600 90 - 220 25 -  05
52 50.70 -  53.30 16.1 - 18.0 280 - 610 94 - 225 ’ 25 -  06
54 52.65 -  55 .35 16.1 — 18.0 290 - 620 98 - 230 25 -  87
56 54.60 -  57.40 16 .2 - 18.1 310 - 6 30 100 - 234 25 -  00
58 56.55 -  59.45 16. 2 - 18.1 3 25 - 640 102 - 238 26 -  90
60 58.50 -  61.50 16.3 - 18.1 350 - 650 105 - 240 26 -  91
62 60.45 -  63.55 16.4 - 18.1 375 - 720 115 - 245 26 -  91
64 6 2.40 — 65.60 16.5 - 18.2 400 - 780 125 — 250 27 -  92
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ANNEXURE XI
Yarn t es t  _pa_rcmeters d e r ived

Nominal Count to lera n ce  
Count 7x-i% N. M. (As t e -  Expected 
M etric, sted in Lab. U %.

Atmosphere:
6 5 % + 2% RH 
20 +2°C Temp.

from Uster and IWTO S ta t is t ic s . (2) 
'Ihick P laces

Thin P laces per 1000 Metres
per 1000 Mtrs. ( + 50 %)
( -  50%)

100% Acrylic Y a r n s .

Neps per 1000 
m etres(+ 200%)

16 15.6 - 16.4 11.4 - 15.7 23 - 309 1 2 - 99 9 — 72
IB 1 /.5 6 - 10.45 11.7 - 15.8 24 - 309 13 - 100 10 — 74
20 19.50 - 20.50 12.0 - 15.8 25 - 309 13 - 100 10 —80
22 21.45 - 22.53 1 2. 2 - 15.9 27 - 309 14 - 101 10 83
24 23. 40 - 24.60 12. 3 - 15.9 29 - 309 14 - 101 11 •— 86
26 25.43 - 26.65 12.4 - 16.0 30 - 310 15 - 102 11 —90
28 27.30 - 28.70 12 .6 - 16.1 33 - 310 16 - 103 12 —95
30 29.25 - 30.75 12. 7 - 16. 2 35 - 310 17 - 104 13 — 100
32 31.20 - 32.80 12.8 - 16. 2 37 - 310 18 - 111 13 - 105
3 4 33.15 - 34.85 12.9 - 16. 3 39 - 310 18 - 115 14 — 110
36 35.19 - 36.90 13 .0 - 16. 3 41 - 311 19 - 120 14 - 115
38 37.05 - 38.95 13.1 - 16.4 43 - 311 19 - 123 15 w 125
40 39.00 - 41.00 13. 2 - 16.5 45 - 311 20 - 125 16 - 130
42 40.95 - 4 3.05 13. 3 - 16.5 47 - 311 21 - 126 16 ~ 133
44 4 2.90 - 45.10 13.3 - 16.6 50 - 311 22 - 128 17 r 136
46 44.85 - 47.15 13.4 - 16.6 52 - 312 23 - 130 17 — 140
48 46.80 - 49.20 13. 5 — 16.6 55 - 312 24 - 132 18 —145
50 48.75 - 51.25 13.6 - 16.7 58 - 312 25 - 134 19 150
5 2 50. 70 - 53.30 13.6 - 16.7 61 - 312 25 - 136 19 _ 153
54 52.65 - 55.35 13.7 - 15.7 63 - 312 26 - 138 20 - 158
56 54.60 - 57.40 13.8 - 16.8 65 - 313 26 - 140 21 _ 162
58 56. 55 - 59.45 13.9 - 16.8 67 - 313 27 - 141 21 — 169
60 58.50 - 61.50 14 .0 - 16.8 68 - 313 27 - 142 22 _ 175
6 2 60.45 - 63.55 14.1 - 16.9 70 - 313 28 - 143 22 176
64 62. 40 - 65.60 14. 2 - 16.9 72 - 313 28 - 144 23 - 178



ANNEXURE X I I

FACILITY .INTERNAL QUALITY CONTROL T ESTS 
F&IAMETER TO BE CHECKED. SINGLES YARN 

ON RECEIPT.
SIM ILE  YARN 
AFTER CLEARING.

1. V IS U A L  A SSE SS MENT 
(YARN BQvRD )

CLEARED AND CLEARED & GREY DOU- 
DYID SIM ILE S DYED DOU- BLED YARN 
Y/vRN 0iJ c o n e , b l e d  YARN FROM CIJS- 

IN HANK. TOMER FOR 
___________________________________ DYKING.___

SWATCHES ARE K N - SWATCHES ARE 
J TTED . ABNORM A L -  KNITTED AND 
TTJES REPORTED CHECKED.
TO CUSTOMER St
Wr i t t e n  i n s t r u c 
t i o n s  s o u g h t .

x x

2 . USTER TESTING. E/.eWfs.flTiop. / X ✓ X
3 .  TENSILE STRENGTH M -  \/ X X y X
4 . COUNT \/ X X X X
5 .  TW IST \t X X V/ X
6 .  YARN D LA METER V X X X X
7 . O IL  CONTENT \/ X , / sy y
8 .  MOISTURE REG..IN V/ X V/ « / y
9 .  COLOUR FASTNESS TO LIGHT X X \ / v / y
1 0 . COLOUR FASTNESS TO RUBBING.X X y y y
1 1 . COLOUR F.uSTNESS TO WATER. X X s/ y y
1 2 . COLOUR FASTNESS TO DRY X X v / y y

CLEANING
1 3 . COLOUR FASTNESS TO X X y y y

PERSPIRATION
1 4 . COLOUR FAS TNESS TO WASHING. X X V/ n/ y
1 5 . RELAXATION & FELTING X X V y ySHRINKAGE.

1 6 . VISU.AL APPRAISAL OF THE x X y y y
KNITTED SWATCH OF FINISHED
MATER. IA L
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No

1.

2.

3.

4.
5 .

6 .

7.

*0.
*9 .

ANNEXURE X III
Items requ ired  fo r  Q uality Cont r o l  Labora to  ry (proposed fo r  Phase U ) ^A dditional

Name and d e t a i l  o f  equipment. Quantity 
req u ired ,

S u qp lier  s '_____ n ame and add r e:

P ortab le  m oisture t e s te r  with ba lan ce  1
(M etric S ca le) R e f.N o .97—A.

M oisture Testing Oven R ef.N o .80 with 1
M etric Weights and one spare can.
M artindale Wear and A braision  Tester 1
R e f.N o .103 with le v e r  p ress sample 
prep ara tion  equipment.
P i l l in g  T ester . R e f. No. 116/2DP 1
Vi. I.R  .a .R apid  o i l  e x tra c t io n  apparatus 1
S im p lif ie d  V ersion  fo r  o cca s io n a l usage.

Messrs.James H.Heal & C o.L td . 
Richmond Works, H a lifa x ,
West Y orksh ire HX 3 6 EP U.K.
_____  it _

ii

II
Messrs.Thorn Autom atic L td ., 
Beech Avenue, New Basford, 
Nottingham NGT 7JJ (U .K.)

W .I. R .A .S in g le  F ibre Strength Meter 1
with re cord er .
W .I. R .A. F r ic t io n  T ester  with 1
M otorized Winding drum. T£3T1tA
W .I.R .A .F ibre  Length(medium to  long f ib r e )^  1
S h ir ley  yarn H a irin ess  Meter. 1

W. I . R. A .Hend in g lay  Lane, 
Leeds IS6 1 BW(U.K.)

It

S h ir ley  Developments L td ., 
P. O. Box 6,
856 Wilmslow Road, 
D idshery,
Manchester M20 85A 
U.K.



XIV

QUALITY CONTROL PROCEED UR SS 
.AND INTER PRETArT ION OF RESULTS .

Equipment required fo r  te s t in g  o f  tops to  fin ish ed  yam , 
in terp re ta tion  o f  re su lrs  ana a ction  fo r  c o r r e c t iv e  measures.

Tests g en era lly  apply to  both wool and man-made f ib r e s  item s 
d i f fe r in g  are noted : -
(A p re re q u is ite  being that a l l  equipment i s  s itu a ted  and a l l  
te s ts  carried, out in  a c o n tro lle d  atmosphere o f  65 -r 2% RH 
20°C + 2°C

PARAMETER 
UNDER TEST.

EQUIPMENT. CONTROL ACTUAL
RESULT

ACTION IF 
‘OUTSIDE 
TOLERANCE

1 .FIBRE 
LENGTH

WIRA FIBRE 
DIAGRAM M/C

STATED M* F * 
FOR QUALITY

• M.F.L. LON
GER IR SH
ORTER THAN 
STATED

REFER TO 
TO?
SUPPLIER

2. FIBRE 
DIAMTER

PROJECTION 
MICROSCOPE 
OR AIRFLOW 
METHOD

SLATED FOR 
QUALITY 
OR MKF 
DENIER

GREATER OR 
SMALLER THAN 
STATED OR 
DENIER

REFER TO 
TOP
SUPPLIER

3 .CONDITION 
(NOT GENERA
LLY APPLIED 
TOMM.N.F.)

MOISTURE ,
TESTING
OVEN.

ALLOWED MOI- A30VE OR 
STURE CONTENT BELOW 
FOR ARTERIAL ALLOWED 

FIGURE

ADJUST 
WEIGHT OF 
MATERIAL.

4.0IL  CONTENT 
(WOOL ONLY)

SOXKLZT APP
ARATUS OR 
RAPID OIL 
EXTRACTION 
APPARATUS

AlLLOWABLE
STANDARD
FOR
MATERIAL.

ABOVE OR 
BELOW 
ALLOWED 
FIGURE

REFER TO 
TOP
SUPPLIER

5 .SLIVER 
WEIGHT

BENCH MEAS
URE AND 
BALANCE

ESTABLISH
INTERNAL
STANDARDS*

ABOVE OR 
BELOW STAN
DARD FIGURE

ADJUST
feed TO
FIRST
DRAWING
PASSAGE.

6 .SLIVER REG
ULARITY! OC
CURENCE OF 
PERIODIC 
FAULTS )

USTER LEVEL
NESS TESTER 
AND SPECTO- 
GRAM.

ESTABLISH
INTERNAL
standards*

OUTSIDE 
ESTABLISHED 
STANDARDS.

REFER TO 
TOP
SUPPLIER

Tests 1-6 R efer to tops received from extern al s u p t lie r . 
Test_7 —IS R efer to drawing, spinning, tw istin g  e tc .



PARAMETER 
UNDER TEST.

EQUIPMENT. CONTROL
STANDARD

i  iC i. (j»
RESULT.

ACTION IF
OUTSIDE
TOLERANCE

7 «ViEIGHT PER 
UNIT LENGTH.

3ENCH MEAS 
, UP E <iND 
BALANCE.

ESTABLISH
INTERNT-.L
STANDARD*

•ABOVE OR 
3SLCW 
o  .ND/ .RD

ADJUST MA
CHINE DRAFT 
ACCORD ItG L Y

e.S L IV E R  LEVE- USTER LEVEL 
LNESS OCCUR- NESS TESTER 
ENCE OF PER- AND SPECTO- 
ICDIC FAULTS.GRAM.

ESTABLISH
INTERNAL
STANDARD*.

ABOVE 
STANDARD.

CHECK MACHINE 
SETTING AND 
RETEST UNTIL 
WITHIN 
STANDARD

9 . YARN LEVEL
NESS (OCCUR
ENCE OF PER 
IODIC 
FAULTS.

USTER LEVEL 
NESS TESTER 
AND SPECTOG- 
RAM AND IM
PERFECTION 
INDICATOR.

ESTA 3LISH 
INTERNAL 
STANDARD 
USING USTER 
STATŒSTICS 
AS GUIDELINE

A30VE 
STAND/iRD .

CHECK MrfKH/nfc 
SETTINGS AND 
RETEST UNTIL 
WITH IN 
STANDARD.

1 0 . TWIST OF 
SINGLE 
YARN.

SINGLE YARN 
TWIST TESTER.

INTERNAL 
, CALCULATED 
FIGURE FOR 
GIVEN COUNTS

MEAN ABOTE 
OR 3EL0W 
CALCULATED

CHANGE TWIST 
CHANGE WHEEL 
ON SPINNER 
TO 03TA IN  
CORRECT 
RESULT.

1 1 . COUNT OF 
YARN(FOR 
WOOL AT 
CORRECT 

____C Q ÎH IIIQ U L

COUNTS REEL
COUNTS
BALANCE.

TOLERANCE 
OF +  2W% 

i *LLQWED a

MEAN ABOVE 
OR BELOW 
TOLERANCE

CHANGE SPG. 
FRAME DRAFT 
CHANGE WHEEL 
UNTIL 

.CORRECT.
1 2 .  TWIST IN 

FOLDED 
YARN.

TWO FOLD YARN INTERNAL 
TWIST TESTER CALCULATED 

FIGURE FOR 
GIVE COUNTS

MSa N a b o v e  
OR 3EL0W 
CALCULATED ,

CHANGE TWIST 
CHANGE WHEEL 

.ON TWISTER 
TO OBTAIN 
CORRECT 
RESULT.

1 3 . FAULT 
CLASSIF
ICATION.

USTER C L A SS- 
.•AT PEYER 

D IG IT E X / 
D IG IIA T  
SYSTEM

INTERNAL 
STAMV ARDS 
OR CUSTOMER 
SPECIFIED

RESULT 
NOT ON 
S T  i.'JD*

REFER TO 
CLEARING 
INSTALLATION 
SETTINGS.

( Con. ti -
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*  ESTABLISHMENT OF INTERNAL STAND.'iRDS

These are meaningful average fig u res  which 

can be esta b lish ed  fo r  the accepted q u a lity  le v e l o f  a 

product o r  process* This figu re  then becomes the "Standard*' 

on which to base the Q uality Control le v e ls .

INTERPRETATION OF USTER LEVELNESS RESULTS AND SPECTOGRATH 
TRACES

U°/o Uster Levelness s t a t i s t i c s  are accepted by I.W .T .O .as 

provid ing  e x c e lle n t  fig u re s  on which to base q u a lity  con tro l 

norms. Spectoqraph tra ce  in d ica tes  any fa u lt  in  the m aterial 

being analysed which i s  occuring in  a p e r io d ic  fash ion .

A p e r io d ic  fa u lt  can u su ally  be traced / to some mechanical 

component in the process m alfunctioning on a regular time 

or d ista n ce  b a s is . This may be an e cce n tr ic  r o l le r  o r  

s t ick in g  bearing . By examining the trace  c lo s e ly  by- 

lin k in g  the d ra fts  used in the process and the machine 

r o l l e r  diam eters e t c .th e  o ffen d in g  item can be traced .

■




