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Summarv of revori

An analysis of the yarn quality from local spinrers showed that
in the majority of cases it was velow genzrally accepted limitse The
market spread of tne industiry in Ludnians is heavily biased to the
UeSeSeds businesse As this does not appear to be a critical market
there is little incentive for the spinner to improve his yarn quality.

It is very encouraging, therefore, that severzl local spinners have
recuested information from the Facility regarding testing equipment
required to start up Quality Control Laboratories.

A review of many technical visits +o Worsted Spinming factories
ir the Ludhian=z district showed that machinery maintenance was almost
totally ignored. The mechanical condition of processing equipment has
a direct effect on product quality. Yarn quality would be immediately
improved if simple maintenance programmes were carried oute. The
Facility is now proceeding to be instrumental in providing maintenance
schemes for local factoriess It is recommended that this aspect of the
Facility's function is pursued enthusiastically both im a practical way
and also with the provision of instructicral courses to be neld at the
Faciiitye.

Consideration of the yarn clearing installation in the Winding
department of the Facility confirmed that the mechanical clearers are
unsatisfactory and showld be replaced at the earliest opportunity with
clearers of the electronic type.

Information regarding expected yarn quality level, production waste
losses, quality conirol procedures and methods of selection of raw
materials has been provided and will be used as control data for dissemi-
nation by the Facility into the local industry.

During technical visits to local faciories confidence was shown in
{the Facility's capabilities to provide technical assistance. The Facility
is now well equipped in this aspect with the appointment of the R + D
Officer, the Training Cfficer and Assisitant Dyeing Master, Liason between
the Facility and industry has developed ané has enabled the activities cf
demonsiration and technology transfer itc ve successfully carried ocute
Tnis function will be furither sitrengthened when the Technical Co~créinator
wno will oe deputy to “he Executive Directur at the Facility is appointed

shorilye.
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The technical calibre of all members of the management was of high
standaré and all were very competent in the execution of their duties.

Excellient technical co-operation within the PFacility existed.

Introduction

The project DP/IND/73/021 - Development of the Hosiery and Knitwear -
Industry, Ludhiana was approved by the Ministry of Finance, Depariment of
Economic Affairs and UNDP on 2nd June 1977.

The project became operational with the delivery on site of the first
UNDP equipment in Pebruary, 1978. The project was originally scheduled to
be completed in mid 1980 but this date was later rescheduled to mid - 81
The Tripartite Review Meeting covering the period October, 1977 - May, 1980
was held on 18th June 1980,

The budget has also been revised to reflect the actual and anticipated
expenditures through the life of the project.

The execcuting agency of this project is the United Nations Industrial |
Development Organization (UNIDO) and the co-operating agency is ihe 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 facilities wéuld be rendered to
industry. Thus, the establishment of the PSHC locally kmown af the Facility
is the vehicle through which UNIDO assistance is providede.

The purpcse and ultimate objectives of the concept were to overcome the
shortecomings of +the kmitwear industry in the Punjab in its efforts to diver-
sify its export markets towards hard currency arease To this end the Punjab
Government proposed the establishment of the central hosiery kmitwear facility
in Ludhiana to undertake by modern methods and on a limited scale the opera-
tions of yarn winding, clearing, dyeing and shrink resist treaiment, kmitting
and the proc:ssing and finishing of garments. In addition to diversify the
production range the facility will eveniually need to include drawing and
spinning, douple jersey knitting and fabric finishing. The above is in line
with recommendations contained in a report prepared by the Intermational Wool

Secreiariat in October 1968 and in subsequent reports.
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To supplement the technical inputs to the project an economic
ané marketinz unit has been added to the facility to collect analyse
and disseminate marke: informaticn for the small scale sector as well
as for the facility itseli,

The facility is designed to function primarily as demonstration,
training and technical assistance unit. Secondarily it will provide
a common faciliiy service particularly for the small scale unitse.

The latter aspect will cover less than ten percent of the indusiry's
requirements. The facility will perform five distinet but related
functionss

a) 1in relation to the important medium scale concerrs in the

industry on which the export trade at present depends it
act as a demonstration unit on the basis of which the

State Governmen® will encourage the establishment of one or
more similar units by the leading kmitwear producers;

b) in relation to the small scale concerms it will act initially
as a common service facility undectaking operatiomns on a
contract basis i :-. flelds of its compeience for producers
who wish to make :e of it, therevy improving the standard and
uniformity of the mate.izls used by those producers and the
quality of their produsts (there services will be available
+o medium scale producers on demand, but the smaller concerns
will normally have priority);

c) at a later stage it is intended to use the facility as a
prototype for the establishment of at least ome similar unit
on a co-operative basic by small producers themselives;

d) the faciliiy will act as a medium for introducing and adopting
foreign technology imrovations and assist in the development
of indigenous technology;

e) the facility will also perform as a training centre for the

hosiery and knitwear industry and keep the industry up-to-date
as regards styles andé designs for the export markets.

The facility will primarily benefit the small sector. Even through
only 20 sut of approximately 2,000 units control 97 percent of the country's
mitwear exports. Over TO% of the exported zarments are imitied by the
small scale izitter or cottage sectors for and on vehalf of <the medium

scale units. Therafore, even through the facility will process yarm and

O

r the larger units in e¢ffect the rezl Ddenefit wiil go 4o

the small scale uype units for their development and technical improvement.
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The abiectives of the proiect are:

1) Lonz-range obiectives

The lcng range objective of the project is to imncrease and
diversify exports of Indian imitwear. This will be done through
quality improvement to reach and to maintain Woolmark Standards

for wocl and equivalent standards for other fibres.

2) Immediate obiectives

i) To demonstrate and train in advanced methods of singles
yarn clearing, twisting, winding scouring, dyeing and moth
oroofing of yarn in package and hank form for the manufacture
of kmitwear products and shrink-resist treating of yamm in
nhank form;
ii) To demonstrate and train in the lmitting operations of full- :
fashioned automatic V-bed and Jacgquard hand flat and in the

making up of garments;

iii) To demonstrate and train in garment scouring, shrink resist

milling, oulking and dyeing;

iv) To demonstrate and irain in advanced methods of mitted

garment cleaning, pressing and finishing;

v) To provide common services and technical assistance,

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

vi) To provide the industry with informa*ion on market and fashion

trends and product designs and styles on a continuous basise.

Previous Missions

The esitablishment and objectives of the project have been endorsed
and recommended by various missions, who have surveyed the Ludhiana

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

=

-
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Zxamples Jof such surveys are the visit 1o Ludhiana in mid 1975 of a UNIDO
knitting technologist consultant Mr.Bary E,Mademam arranged
by TDA (Trade Development. Authority, Central Government
Undertaking! and UNIDC, A visit by Mr,Neitherwood and Mr.H.
Krakovian I.,W.S5,Headquarters consultancy section U,K,
arranged by State Government with I.W.S, Indigenous surveys
of the knitting industry have alsoc been carried out by 1DA
and HHEC (Handicrafts and Handlocm Exports Corporation of
India) a subsidiary of T.D.A.themselves,

All the surveys confirmed the low quality of yarn,
technology lag and necessity of a project to introduce demo=-
nstration and training to upgrade quality, from yarn manufa-
cturing to garment finishing., The servicex in particular to
assist the small scale industry through previding a common
service facility. The ultimate goal being to expand and
diversify exports into new markets,

Outline of Official arrangements

PR e A

The dates of authorization and signature of the project
document are as follows :~

Ministry of Finance Dept.of Economic

Affairs on behalf of the Government 18.4,1977
UNIDO Letter Nd,Ind 109 on behalf of

the Lvecuting Agency 3.5.1977
Resident Representative in Indiz on behalf

of the United Nations Development Programme 2.661977

The estimate” starting date wa: September, 1975 with a
duration of ¢ years 10 months which meant a completion
date of June 196), However, dve to unforseen circumstances
the starting date was delayed to September 1976, therefore

coneludes June,1981,The total financial inputs by the
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Government anéd UNDP/UNIDO are as follows :=-
Government US $ 1,205,358 (converted from Rs.at 8 Rs.1 $)
UNDP/UNIDO US § 2,141,635

(Original contributions stated on the project documents

werg ?
GOVERNMENT CONTRIBUTION Rp 19,313,500
UNDP CONTRIBUTIONS US $ 1,379,650

Work Plan(Accompanying Table I & II)

The Accompanying work plan, rccords the activity of the

Facility from 1975 to May/June 1981,

Training Officer took up appointment, July.

Research and YDevelooment Officer took up appointment, July.
Assistant Dyeing Master took up appointment, July.
Appointment of a deputy Executive Director for the Facility

will be finalized very shortly.

COn‘bd. e e
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Work Plan TABLE I

Activity 1975.}19 7.} 1977, | 1978, [1973. | 1980.
1234.]1234.] 1234, | 1234, }1234, {1234,

Preparatory

Activities.

Budegetary actions,
Designation of site.

Forming of Corporate ! '
body. —_— i ]

Appointment of
Executive Direcgor. -

Clearance of impo- i, [
rtant equipment, {

Building plans.

.Fielding of Prep-
aratory Consult. I

Preliminary study
tour of Ex.Dire. o

Main Activities
Building and Services
Tenders & contracts. | —

Acquisition of Const-
ruction Materials, ——

Ordering of Service L
equipment Oil,Water etr.

Construction of buil~-
ding and installation
Of services., i
Equipment ‘
Tenders, UNDP equipmendy

Placing of orders |
UNDP equipment.

Delivery on site
UNDP equipment.

Tenders, Local i
equipment, [

Placing of orders -
local equipment. T

Celivery on site
local equipment. pa—

Installation and tes
ting of equipment.
(UNDP and local) {




————

Activity

Staff

Selection and appo-
intment of main
technologists.

Appointment of
Chief Engineer,

Appointmentgof
Economist and
Office Manager,

Recruitment of
rest of the staff,
Fielding of

Forei, erts
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
Activities

Prep.of tiaining
programmes,
Training of
For.perscnel,

Training of
Ind.personel,

Provision of Serv,
to Industry.

Collection & disse-~
mination of Informa

tion.

o

TABLE II
11975, 11976, 1977,.} 1978,f 19 1980, 1981,
1234.11234.]1234,]1234,] 1234,]1234.]1234.
L———-—
|
:
— e
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A UNIDO technical expert in Quality Control and
Worsted Spinning, Mr,J.R.Tindall, undertdok a two
months "Assignment" at the Facility from June 21lst
1981 o August 20th 1981, The duties of the Expert
were to took work in co-operation with the Punjab State
Hosiery and Knitwear Development Corporation in areas
of Worsted Spinning and Quality Control as specified
in the Job Description (Annexurz I)
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Recommendations
Machinery Maintenance Local Imdhiana Spinners

As a result of many factory visits and following
a lecture delivered at the Facility covering the topic
of machinery maintenance, Much interest has been genera=-
ted in this subject amongst the local industry. A number
of requests have been received by the Facility for
information and technical visits relating to machinery
maintenance, It is recommended that the Facility concent=
rate much effort on this functicn as it is a fundamental
requirement of the yarn quality improvement programe;'
It is suggested that the Facility run instructional

courses on this subject.

Technical Liason. Facility = Local Ludhiana Spinners

The Facility's technical advice function is now
well established and with the recent appointmentsof
Research and Development Officer, Training Officer and
Assistant Dyeing Master have competence in all areas,
This area will be further strengthened with the imminent
appointment of a technical co-ordinator who will be
deputy to the Executive Director. It is recommended that
the competence of the staff is fu.other utilized o

enlarge this very important function of the Facility.

3. Single Yarn Clearing Installation

The mechanical clearers fitted to the Winding-

frames at the Facility are not s2tisfactory. It is
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recommended that electronic yarn clearers are fitted
to the relevant winding machines at the earliest opportinity.
PSHC have already received recommendations for the electronic

clearer installation

4, Quality Control - Lughiana Worsted Spinners

It is encouraging that certain spinners have
asked for information on equipment to set up Quality
Control laboratories. Obviously this aspect of the
Facility's role should get as much exposure as possible
by demdnstration etc. To this end it is recommended that
the items of testing equipment listed in Annexure XIIX
(for possible purchase during Phase II) are brought
forward to be incorporated into the Facility laboratory
as socn as possible to be prepared for increased interest

in this area,




351) Review of Visits made to sepinning units in

the loczl Ludhiana district

Det2ils of actucl visits made are contained
in Annexure II,

In discussion with plant directors etc.it was
revealed that generally even basic machinery maintenarnce
was ignored. ‘1¢é machines were greatly in evidence but the
lack of maintenance factor was the largest contribution to
the extensive poor yarn quality. (See Annexure'ﬁl).The lack
of clearing was almost universal and the only yarn “Clearing"
carried out was often visual examination of the yarn in habk
form by & group of operatives, Quality Control laboratories
of a reasonably comprehensive type, with suit2ble testing
equipment, and controlled atmospheric conditions were seen
at about one third cf the factories visited but they
related exclusively to the top making operations and were
primarily for testing against Woolmark Standards. The spinn-
ing factories normally only tested for basic parameters of
count and twist and one of the factories visited had no
testing facilities at all,

Mr,Tindall was very well received at all the visits
and his advice was sought on many subjects concerned with
Worsted nrocessing including choice of raw materials,
processing systems, selection of testing equipment, causes
of pilling in lambswool garments and machinery innovation
i.e, open-end spinning, "Repco" and "CSIRO-spun' systems.
Many of the visits generated a new technical link between

the Facility and the local companies, Mr,Tindall was




requested to return to & number of the firms visited to

offér specific advice on more specialized problems, e.g.
maintenance schedules, choice of new plant and effect of
processing additives and metheds of their application,

Mr,Tindall delivered @ lecture at the Facility Lecture

Theatre on ths afternoon of Saturday 25th July,8l. A copy

of the lecture entitled "Improvement in Worsted Yarn Without
Investment" is attached at Annexure IV, As 2 result of the

lecture @ number of enquiries were received by the Facility

from local spinners seeking advice concerning plant meinte-

nance and yam quality improvement. The enquiries are being

speedly followed up and relevant technical expertise in the i
form of practical demonstrazion and "Model" planned mainte-~ |
nance schedules are to be implemented., The racility Engineer

has received comprehensive instruc+tion and data o

competently carry out this objective,

3:2) Assessment of the Winding, Twisting and Reeling

o —— . — - — ——

installation at the Facility.

The material on receipt can pass through various

sequences as show? in the accompanying flow diagram(Annexurs 1)

The specific requirement by the customer and current
production lcts within the devartment will determine the
path taken. During the period of Mr,Tindall's assignment
the majority of yarn for processirg was received from the
customers in twofold form with & request for dyeing and/or
other wet treztments including Shrink resist and Moth -

proofing. The two fold yarn may pass through the
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Schlarfhorst Autocomer then to the Croon and lucke reel or

the twe £01d packaége may be reeled directly into hank,.

The maéterial is then dyed in hank, after drying the dyed
hanks are backwound on the Mettler hank to cone winder.

The material is then returned on cone to the customer. If
parties send in two fold yarn £or processing there is no
opvortunity for successful yarn clearing to t-ke place.

At best a fauvlt in the twe fold yarn can be replaced by a

two fold kno%, this can be in itself & hazard to satisfact~
ory knitting particularly if the two fold yarn contains many
objectionable faults which require removal. Customers sending
in single yarn for clearing, twisting, dyeing and back
winding have choice of two routes i.e. i) Package dyeing :
Schlafhorst, soft package for dyeing, Hamel two-stage twist-
ing on to finished cone a2nd ii) Hank dyeing,. Hirschberger,
Volkmann, Croon & Iucke kReeling, hank dyeing and Mettler
back winding on to finished cone, The single clearing of the
yarn on both the Schlafnorst Autoconer and on the Hirschb-
erger is not satisfactory because of the utilization of
mechanical clearers, This subject will be dealt with more

in depth in Chapter 6. The Hirschberger Sun-Cheese Winder

2t present not being equipped with accurate length
measurement of packages causes some avoidable waste on the
Volkmann twister due to the unequal run out of the “"paired"
Sun Cheeses, Accurate Length counters are awajilable and

shoul@ be fitted on this machine., The Facility does not




have means tc apoly moisture or additive to yarn. A

useful addition to the Met+ler Winder is an “add on"
device for the purpose of adding "condition" or additive

to the yarn being processec.

Other items of equipment which would be beneficial to

the yarn Winding, Twisting and Reelincg area of the
"Facility" are i) 2 contincus package conditioning machine,
this consist of a spray device for water (with the addition
of the required additive) mounted over a st2inless steel
conveyer on whicn the packages are led under the gspray,

The unit is simple to operate and all thet is required

is to load the hoprer of the equipment with packages for

" conditioned "

treatment, cones, cheeses cops etc. The
yarn is then delivered automatically to & container at

the end of the machine ;

and ii) a yarn steamer to set twist/liveliness in yarns
on spinning cops, cheeses or cones (This item has in fact

been ordered from 2 local gupplicr.)
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invisible losses in Worsted Swinning.

Figures were provided for each processing stage
in the current installetion and a totnl £fiqure shown
including drawing and spinning 2s proposed in the
Phase 1T “roject Docvment., Comparable figures are
shown for 100% Wool and 100% Acrylic material, Details

of

of estimates/comprehensive waste loss figures are shown

2t Annexure VIII,

Formulaticn of Work Methods

The area of work concerned with this aspect of the
assignment was of necessity very sketchy. At this point
of time the Facility does not have a staff member with
Work Study(Management Services) responsibility. Annexure
VII shows how a job is made up of elements. This basgic
information can be used in the initialistages of alloca~
tion of work loads and elementary piece rate calculatio-—
ns should the situation arise at the Facility.

Quality Control proceedures and interpretation
of results

Considering the worsted yarn production sequence
from tops to two fold yarn, quality control requirements
would be as cutlined in Annexure XIV, A practical
approach to the requirements of the industry in the
Ludhiana district has been taken, many statistical
'control points' can be utilized, butj where the industrv

is clearly operating more on "“rule of thumb" than any
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scientific aporoach the basic elements of Quality Control
proceedures with uncomplicated action indication could
find more ready acceptince,

3:6 Evaluation ¢ the present vyarn cigaring edquipment

fitted to the Winding Installation.

The yarn clearers attached tu the Hirschberger and
Schlafhorst machines are of the mechanical type. This
type of clearer is now regarded as very unsatisfactory
in the worsted spinning area and the eclectronic cledrer
is now universally apnlied. The mechanical clearers can
in fact increase the yarn hairiness of yarn being cleared
if incorrectly set. An electronic yarn clearirng install-
ation is 2 prerequisite to alliow present yarn production
passing through the Facility to be satisfactorily eval-
uated. Not only can they be set so precisely that indivi-
dual fault types e.g. s lubs, neps, thick places can be
catego.-ized and “offensive" removed 2nd "Inoffensive"
left undisturbed but also thin places can be detected
and extracted, a fundamental impossibility for & mechan-
ical blade cleared which requires an increase in diameter
of the yarn to detect any type of fault. Winding test
frames are available where 2 number of Winding spindles
are equipved with the electronic clearers representing
the installation. A recording dovice supvlied with the
test winder analyses the running yarn accumulating the
information from the fault twpes etc. From the sample
test the required clearer settings for the production

unit can then be determined, Iz« will be known what
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faults are being cleared and what "Inoffensive" faults
aie being left in the yarn. The settings for the
clearers are recorded and it is known that at these setti-
ngs a satisfactory varn standard for the processing is
achieved.
See accompanying recommendations{Annexure IX) for electronic
yarn clearing installation for the Facility as requested by
Mr.A,S.Grover.

3:7 Establishment of Yarn Quality Parameters

Yarn quality parameters for yarns expected to be
prccessed through the Facility have been established,
Yarn parameters were derived from Uster and IWTO Statist-
ics, These were prepared for 100% Wool and 100% Acrylic
and show the expectad and outer limic of acceptability
for worsted spun yarns in the 16's N,M, to 64's N,M.range,
Quality narameters specified include counts tolerznces,
%, thin places, thick places and neps. Full tables are
shown at Annexure X & XI,

These tables were used in the assessment of the yarn
oroduction from several Ludhiana spinning plants shown

in Annexure YL-

3:8 Facility inolant Quality Control Proceedures

The currently equipped testing laboratory can carry
out 2 large range of @uality control and other tests,
comprehensive list is shown 2t Annexure XII., Quality
control testing includes, Uster levelness and Spectogram,

rensile strength ané elongation, eount, twist, oil content,
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mcistirzs content & visual examination

oy wran tenrd,

Howevor, further testing equipment will be reguired
if all necessary tests are to be performed. This is shown

at Annexure XIII,

3:9 Information on test methods for the selection of

raw materials concerning Botany Wool, Lambswool, Shetland

Wool, Mohair, Acrylic, Cotton, Mzn-made fibres and their

blends,

The .ollowing tests would be used to &scertzin

the type

and cateqgory of fibre., All the tests mentioned can be

carried cut on testing egquipment currently available in

the Facility Testing Laboratory. *The laboratory will be

avoroved by thz I.W.T.O.shortly.

TEST FOR, EQUIPMENT.

FIBRE INDEN- PROJECTION
TIFICATION  MICROSCOPE
FIBRE 14 EnAJECTION
DIAMETEk MICROSCOPE

#+)Y WIRA FIBRE
TINENESS METER,

FIBRE WIRA FIERE

LENGTH DIAGRAM MACHINE

CROSS ROTARY MICROTONE

SECTION AND MICRCSCOPE
EXAMINATION

CHEMICAL REQUIRED CHEMICALS

ANALYSIS REAGENTS ETC.

FIBKRE REQUIRED CHEMICALS

BLEND REAGZINTS ETC.

ANALYSIS

TEST METHOD/REFERENCE

RIBRE IDENTIFICATION
MANUALS

REFERENCE APPROPRIATE

I.W.T.0,0R BRITISH STANDARD
TEST METHMDS. RELATE RESULT TO
WOOL QUALITY OR AN MADE

FIBRE DENIER.

REFERENCE APPORPRIATE
I.W.T.0,0R BRITISH STANDARD
TEST METHOD. RELATE RESULT TO
WOCL QUALITY OL rnl MADE FIBRE
PRCODUCTION SYSTEM.

FIBFE IDENTIFICATICON MANUALS.

FIBRZ IDENTIFTICATION MANUALS.

RIFURENCE BRITISH STANDARD
ETC.FOR TEST FROCIEDURES,
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SELECTION OF FIBRES FOR VARIOUS PROCESSING SYSTEMS
T™he textile spinning industry in Ludhiana has
thres basic categories, Woollen, Cotton and Worsted Seinning
systems., Certain fibre characterastics are pertinent to
each system viz,

Woollen System:- The Woollen system in Ludhiana generally

applies to “Shoddy" orocessing which employs reclaimed rags
as the raw material, The Woollen system cz2n use virgin

fibre as input material and true shetland yarns are produced
on this system employing "Shetlend" Wools which are quite
short, medium to coarse but highly crimped with a soft
handle., Shetland yarns produced- on the Worsted System are
"beeudo" shetland and do not - - possess the loft and

resilience cf the woollen system counterpart.

Cotton System: Natural cotton is under 2" in length and

therefore the "cotton" system requires fibres of this dime-
ension. The system takes stiavle, thrcugh blow room, carding,
draw frames and to spinning, Man-made fibres for this sector

would normally be 1,0 to 3,0 denier.

Worsted System: Natural wool fibres used on this system
would have a mean fibre length lying between 6 and 8 Cm,with
a pronounced bias, Magn-made fibres for this sector would
normally be in the region of 4.5 t© 6 dcnier. Tops would

be prepared by carding staple or in the c2se of man made
fibres e.g.2crylic, polyester, viscose, mdy be produced on

a stretch break machine., Worsted yarn possesses the necess-

ary attributes for awparel 2nd th. harder twisted coarser
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fibre based products go tc weaving for suitings etc.,
the softer fine qualities including blends cont2ining
Lambswool , are twisted with softer "hosiery" twist for
use in Knitwear,2l gauge, single bed,rib,znd multifeed

coarser gauge systems,




4, LOCLL ELECTRICITY SUPPLY

The suoply of electricity to the local industry,
including the Facility, fluctuates widely in voltage, 2nd
power cuts occur daily from severzl of & few minutes to
other single stoppages ofup to 8 or 12 Hours. There is
no forrwarning that a power cut is imminent. Most
factories have stand-by generators (including of course
the Facility) which can produce & portion of the plant
power requirement., The problem i:s bourne well by industry

who consider it is a nuisance but run whatever machinery
they can at the expense of air conditioning etc. In
textile production this situation leads to product in
consistencies which are completely cutside the control

of technical or management staff,




Title

Duration
Duty Station

Purpose of
Project

Duties

4.

ANNEXURE I

:UNIDO Expert in Quality Control and
Worsted Spinning.

: Two Months.,
:Imdhiana,

:To set up 2 centr2l facility to provide
technical services ‘o the knitwear hosiery

industry in the state of Punjab,

:The expert will work in co=-operation with

the Punjab State Hosiery and Knitwear Develo-
oment Corporation and is specifically
expected to -

Evaluate the quality of worsted spinning in
the arez and give advice on the technical

service requirements,

Make a qualitative and functiconal assessment
of the equipmen* for Worsted Spinning i.rreacly
installed, with special reference +to Winding,

Twisting and Reeling.

Establish norms for working parai..ters, Waste

and invisible losses in Worsted Spinning.

Give advice on how to formulate work methods

ard record thc required technical infcermation,

Give advice on quality control proceedures,
tests and methods for analysing rasults
including recommendations =nd implementa<ion

of corrective measures,




Evaluate the clearing installation under

the project.

Establich quality parameters for y3ras which
are to be processed and Jetermine the expec-
ted improvement compared to the initial varm
quality.

Give advice on in=-plant quality controls

for the Facili<ys

Give advice on the selecticn and test methods
fa@ raw materials e.g. Botany, Lambswool,
Shetlzand, Mohair, Acrylic, Cotton, Man-made
fibres and their blends (Yarn production for

these fibres and test me+thods required).

The expert will 2lso be expected to prepare
3 final report setting out the findings of
the m:.ssion and recommendations to the

Government on further action which might be

taken,
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DATE OF VISI T

- 25 -

VISITS CARRIED OUT T0O LOCAL LUMH TANA SPINNING PIANTS,

.BASIC PRODUCTION EQUIPMENT
T"WPE & AGE, MARKET SUP. LIED.

INTERNAL TESTING
AVAILABLE

—— e - - C e em e it E e e ————— = s R R e A — e Mo by " it kS . = > @ & e e e i o e -

1.FJNJAB WOUL
COMBERS LID

3.7.1981

Merino and some indigenous wool tops
produced, The plant European m nufac-
ture, Supply toos to thelocal

vliorsted Spinners.

ANNEXULE T1

CONTHROCTS Wi

FACILLTY

Comprehensive atmos- Sought Facility

pherically controll-

ed testing lab,%Wo. _
mark Standard
capability.

help for technical
ddvice, 25.7.81
Reprecentative ol
compAany attendod
lecturc,
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2.SWASTIKA
VOOLLEN
MILLS,

3. EVEREST
WOOLLEN
MILLS
4,.7.81
*Domestic mar-

4.08vWAL WOOLLEN
MILLS

6.7.81

Spinners of yarn in wool and viscose/
Wool blends for government contracts.
Very old“Bradford" open drawing and
cip spinning equipment.

Hand woven hlankets, Cards and Woollen
Spinning equipment locally made.
Generally 1960's equipment but

*some items 1920's,

Merino wool yarn for knitwearand Acry-
lic hand-knitting yarn.Some European
equipment the remainer locally made
Equipment of various ages 1950 to
1965. Wool yarn supplied to Kniters

for USSR marke t. Hand knitting yarn for
domestic consumption,

Basic testing equi-
pment for counts and
twist test ng.

Basic testing equ-
ipment for count
& twist testinge.

Basic testing equ=-
ipment for counts &
twist testing.

Visit ariangcod
for T,C, (JRT) to
obhserve oldest
michincry in use

Vigit arianged for
T.C, (JRT) to obsu-
rvae old Woonllen
processing
equipment,

- — ———— —————— . o T ———— 0 " A G Ve = -t A e M S m o S A G M - P (o

6.7.81.Requests
for technical gser,
vice advice.3lubs
in 1/20's NM Wool
yarn.28,7.81 Dif-
ficulty processing
in spinning shrink
Resist treated wool
dyed blacko 250 7. 81
Representative
attended lecture
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H STC PRODUCTTON EQUITMIINT
TVPE & HGE. MARKET QUPLIED.,

Ll OF
ok Ol

COMPALNY
VIOLT.

INJERNAL TESGITHG
AVATIABLE.

CON'EA D
FOC L TTY

RENN

5. KOHINOOK
WOOLLEN

Colour mixture and effcecct yarns in
virious fibres. Locally made colour

MILLS, blending equipmént followed by Brad-
ford onen drawing with cap and ring
spinning . Equipment produc.ad,

mid 1930°'s.
227,81 ] Domestic market supplid,

6. HAGESH KNIT-
WiaR LD,

5pin, knit and made up knitwears in

wenl Loeally made blending, contine-
ntal dArawing and spinning cquipmaent,
Age of equipment around 1959

21 gauge knitwi:ar into Europe(France)
Hecavioer weight garments to U3LR,

Basic testing coqu-
ivment for eount
and twist testine

25.7.81  ipracentative:
of company ttended
laocture,

Visit arviangoed
show T,C. the

o
unit,

Comprchensive atmo- 25.7.,81. Henresenttive

sphericually contro- of company abttoended

lled testing Labo- lecture,

ratory.wWwonlm rk Te7.81, Roquest for

Standard candability.advice on michinery
mintonance reouire-
ey b,

/_\uRDHl'h'.‘J o
& G aNBERal,

G. Cetton section - Various yarn incl-

uding tyre cord production,

MILLS, Equipment local and Buropenn,
Spinning ctc.about 1965
8.7.61 Ncw Schlafhorst single winders(Elec-

tronic clearers)and Volkmann two-
for one twisters.local and ex»ort
markets.worsted section producing
acrylic hand knitting yarn.

Equipment locally made, About 1960

8.Ess Bss Sales
Corporation
(MURARI WOOLLEN

Merino Wool Spinning to 2/48°'s NM
and 2/32's NM yarn for Knitwear Pro-
dAuction on own hand flats,locally

- -

MIIdS) made continental drawing and Spqg.
equipment, Product about 1966,
9.7.81 Exports garments to Saudi Arab and

Scandanaian,

Comprchensive atmo- 25,7.8%1, Reprcocntative
sphaerically contro- of company tttende?
lled testing labor- lecture,

atory.

Basic testing equi- Visit arranged to show
pment for counts & thoe T.C,a composite
twists, spinning & knitting
unit

e s mn o a4 - a8 4 ams ER m e em —— e e - ——t o am o e =
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VISITS CaIED OUT_OTO LOCik LUDHLANA SPINUENG PLANIS(COSLLND)

NivAE OF COMPANY
D..TE OF VISILT.

BASIC PRODUCTION EQUIPMENWT
TYPE & AGE. MARKET SUP-CLIED.

- R s o ——— T = - W= = . = ey - = o= o o A - R = A e e S

0, WADHVIN MILI-
THARY STORES,

Produces Sweaters ate, from dyed yirn
which is hand wound on chagkas and
Undoywear {rom Cottron and Wool blonds

9.7.,1981 Viry old equipment Produces clothiong
__________________ for Milit ary(Governmeot: Zontracts)
10,CENTR..L g 2/32's Nm and 2/48's Nm spin from

wWOO! 1L.EN erino wonl,

MILLS B.,2/32's N, from a blend o merino and

20% indigenous wool (587s)
10,.7.81 nquipment miinly Jipenese continen-

tal drawing & soinning.

Some locally made about 1960,
Markct for A,local high quality
kni tv.ear producaors,

B,USSR Knitwaear markaet.

- e ot . = " T = " P T e T . o S e e e o e e = =y e o

11,08 L WOOLLEN 7Tons in dyed form or White in Wool
MLLLS (TOP and cubltur convirted Acrylic taps
KNG PLANT) produced. Eguinment 3rand Hew,

andrea gill boxes being installaed,
Other ecuiipment mid 1050's gencra-

11,.7.81. 11y tops for use within the

e . ——— ——— e = Y B T Yt - S gy W T o = g = e e T e v T

1 2. ANGURA WOOL
COMBERE .

Top making plant being installed
ia new premises.

Egquipment,thiboem Cards Schimberger
nill & combs  Prince Smith.
Equipment madc about 1960,

- - — = - - " —— - o v WS m - e = Tl a v T S e N o as e v

TIPRIRds o Tslst LG CONPACTS 1N
AV LABLE FaC1L1'TY

N testing of
ny type,

Visit arrangod tn
show T,Coknitting
nwnit produceing
Jerseys from indi -

. T M oy o " Tt et S o v o PP G S gt = e o . o e W SR S e o B NS G e e 9y . = T s me

Fairly comprchensive 25.7,.8V, ooy nent -
testing oy counts, ttive ot comnpany
twist steengih, attended loectare,

Comprehensive test- 25,7.81, Fenrasens-
ing in atmosphuerically ttive attendod
controlled tasting lLecture,
lahoratory.

Comprehensive test- Facility ctaff adv-

ing lab.will be avi- ising on caquipment

i1labhle with Woolmirk & layout of 11b,

testing capability. 25,7.81.Represent-
ative attended
lecture,

- o A o~ gy = - ——— . " - —— " T o - -
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DATE OF VISIT.
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13, R.N.OSVAL

28,.7.81

- e T - W oy T et s p S T W T G e e en

14.NAGESH
HOGS 1ERY
EXPORTS,

27.7-81
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VIS: ot 1ED OUT TO LOCAL LUDHIAN x SPINNING PIANTS(CONTINULD)

E4HST. RODUCYION EQUIPMENT
1YPE « AGE. MARKET SUPPLIED,

IWTERN\L, TESTING
I\VI\I u\[} .'_JE .

2/32's Nm yarn for 21 gauge knitwear Basic testing for
¢end 4/16's Nm yarn for hand knitting counts and twist
from merino wool,.4/16%s Nm hand kni- only.

tting yarn from carded acrvlic staple.

Fquipment One line of New Bradford

I rawing followed by Uniflex Spinning

One line locally produced continental

¢rawing & apron Spg.Equipment about

1960. Market for 2/ 2's Nm.Yarn into

kritwear for export,

tne line 2/32's Nm,in Merino Wool Basic testing for
for 2) gauge knitwear, counts and twist
One line on approx,1/5 nm.in Mohair only available.
for raised surface garments.

Equipment locally made continental
set followed by apron sninning.

0O1d Bradford Open Drawing Set follo-
wed by locally made spinning frames
with apron drafting,.

Equipment produced about,

1960's

1940's

Market for 2/32's Nm.is through own
knitwear preparation for export.

The coarse Mohalr Yarn is for the
USSR heavy sweater trade,

- et e . S A o g T W W 4 o S e g WD ¢ S fm e W e e

. D W - - —_—— o — g T e . -t Sy g —— o, AP = S
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CONT..CPS W 1
FLACTILLITY,

— - — - " ————_ = =

28,7.81,Facility Sta-
ff advising on mach-
inery maintonaace,
Schedules oo yayn
quality following a
request from the com=
pany. 25,7.81 Reproece-
ntative atiended
lecture,

e g . P = s = - . - — e s = -

274781, Facilily re-
gquested by company to
supnly miintenance
programme & provide
information on yarn
reqularity improvement,
25.7.81. Representat-
ive of comnany

attended lecture,
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ANNEXURE III

—

PROCESS FLOW DIAGRAM

SINGLZ YARN INPUT

1

] -

l TWO_FOID YaR3 INZUT
! 9
HIRSCHBERGER , % — — — — v SCHLAFHORST(SOFT
(SUN CHEESE) v = — PACKAGE)AUTOCONER
WINDER l ‘ A i
‘ | .
] ¥
| | '

VOLKMANN(TWO FOLD
CONE} TWO-FOR- ,
ONE TWISTER i

‘ |

CROON AND LUCKE . . -}
(HANK)REEL

e

HANK DYEING

e

METTLER (HANK TO CONE)
REWINDER ~_
’ ~

FINISHED CONE
FOR KNITTING IN "FACILITY"
OR TO CUSTOMER.

PACKAGE DYEING

v

|

I

' HAMEL(CONE
[ STAGE TWISTING)
|

|

I

|




ANEX IV

Improvements in worsted yarm without investmen:t
[aa1

v JeRe Tindall, Worsted Yarn Soinninz Expert and UIDP Consultant

Sentlemen,

Thank you for coming along to this talk this afternoon.
Tt is good of you all to spare the time. I have visited a number
of you at your premises and been extremely well received for wnich
I thank you most sincerelys. 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 all your experience and background in the area of your
particular markete.
On the synoosis of the subject matter of my talk,; I will be givirg
you my views on the various topicse Then at the end of the talk we can
have an informal discussior when it would be appreciated to have comments !
ané opinionse 3
As the same of this talk implies, tc apply technology does not
necessariiy mean cash expenditure. All you have to spend initially is
TIME.
I think the first topic to be discussed illustrates this point very
well:
This is headgd Machinery Maintenance and refers to PLANNED
MATNTENANCE SCEEDULE which we will talk about later.

Gentlemen, I think we are all guiliy of expecting too much from
our textile machinery. We run it day and night and in your industry
here it is 24 hours in a day for 6 days per weeke The machinery is
expected to perform satisfactorily all the time and generally the only
time a machine will get special attention is when it breaks down. At all
other times i%t is expected %o perform satisfactorily with as litte

itention as possidle., 3But what happens with all machinery is that it
wears gradually. It is only when a breax down occurs that this fact is
Trougnt home, the component whicnh finally caused the bdbreak down may have
veen malfunctioning for a considerable period before, causing possibly

tad yarn ani/or inefficient machine performance.
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Similarly over a period of time various important settings on the

machinery may move outside a tolerable level., Here we would be

considering items like the centering the spindles with the rings

on a spinning frame on the running position and condition of the

aprons in the drafting zone.

The positions of the various sliver,

roving and yarn guides and abraiding the material and causing waste.
The following yarn faults can occur in your product from a badly

maintained spinning frame.

Fault

1e Irregular yarn

2.

Je

4o

Se

Hairy yarn

Spinnert's
double

Slubs

Spun-in-fly

Cause

2) Split or deformed drafting apron.

b) Roving entering draft zone off centre.

c) Worn bearing giving intermittent or
eccentric motion causing irregular draftinge.

a) "Nicked" on badly positioned guides.

b) Position of spindle not concentric with
ring therefore as bobbin fills it touches
the traveller and ring.

¢) Badly maintained rings/travellers causing
abrasion and tension of the yarm.

a) Distorted dividing plates etc.

b) Incorrectly set guides.

c) Blocked or badly set pheumatic under
clearers - if fitted.

a) Mechanical backlash in drafting zone due
to lack of lubrication or build up of fly
in bearings.

b) Gross damage to aprons or apron distortion
in the drafiting zone.

c) Roving guides to drafting zome very out of
centre,

a) Material picks up accumulations of fly

waste from machine - around worn guides
etc. draws it through the drafiing zome and
spins it into the yarm.



Fault Cause

5. Distoried and a) Badly meintained builder motions will form
soiled cops distorted bobbins (These may not run
successfully at the forthcoming operation)e

b) Cops can be so badly built that they rub
against the traveller and ring giving
0il/dirt soiling which can be very difficult
to remove (Particularly in the final product).
There are many Siher yarn faults which can be attributed to a mechanical
unsatisfactory spinning framee.
How can one ensure that equipment does not deteriorate to such an extent
that bad yarn is being produced - undetected?
The answer is PLANNED MAINTENANCE SCHEDULES. Under a plan all equipment in
a plant is listed and related work to be done for maintenance listed. It is
suggested that on 24 hrs. running for six days per week a plan which ensures
planned maintenance of each piece of equipment once every six weeks would be
a suitable frequency (See accompanying tabulated layouts (4) and (B).
Another term for this type of servicing is "PREVENTIVE MAINTENANCE".

Gentlemen, if you apply this type of maintenance you can save yourselves:

1) Very expensive down-time due to break down.
2) Production of poor quality yarnm.

Gentlemen, I should now like to move on to the second {opic
CHOICE OF RAW MATERIALS

I intend to keep this section very general because there are so
many factors which influence a particular party's choice of raw
materiale If I may I will base my observations under two specific
headings:

i) FPitness for purpose.

ii) Economic view point.

Considering then "Fitness for purpose', This I see as choosing a
raw material that is ADEQUATE to satisfy ithe requirements of the end-
user and provides the spinmer with a satisfactory production efficiency
in the counts and ‘twist being spun.




{
(9]
(¥

1

£ wool cqualities available Austrazlian wools would fall into

the following categories:

Wool iype Fibre diameter Quality
(Microns)

Super fine 19.5 t 0.5 T0t's

Fine 21.4 £ 0.3 64's

Medium fine 24.8 £ 0.7 60ts

Cross breeding 27.8 £ 0.7 56ts

Carpet wools 32.4 ¥ 0.8 48ts

Indigenous wools are available in small quantities above 58%s
about 3% between 58's and 54's/56's about &% and between 54's/56's
and 48's quality about 19% of the total production. These wools
are rather shorter tharn imported wools and therefore careful blending
is essential to achieve the best product. Once the end use requirements
have beer esiablished choice of raw material will have been narrowed i
down to z cer:ain wool quality which has the required characteristicse.
Then the suitability for processing can be considered with the "Fitness
for 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 for profitability in satisfying the end
user with yarn from the most competitively priced tops. The use of
man-made fibres in blends with wool can enhance certain prpperties
i.e. spinnability and yarn strength. Polyester and Acrylic are commonly
use.

ii) Economic view point

When choosing raw materials for a market which is less demanding
and yarn staidards are not critical then a different approach can
obviously uszd. One must still have material which will process through
the plant very efficiently and this can vecome the major objective
particularly in a highly competitive market. Choice of raw material
therefore becomes a case of choosing the cheapest materials to satisfy

tne production requirements and the end use.
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IS ihe end product (zarment) is to be imitted multifeed, three

or four ends the yarm guality is going to be '"MASKED" and obviously
does not have o stand up to criiical examiration in the garments.
In this case therefore skillful blending of imported wool and
indigenous production can give you the accepted standards of

production using the most economically priced raw material.

Thank you Genilemen, I would now like to proceed with my next "Topic"
which is "Methods of drawing and spinning of worsted varns" (including
Auto Leveller Units).

I would like to discuss the Schlumberger drawing and spinning

equipment. This company has kept itsel{ in the fore front of innovation
as well as establishing a world wide name relating to quality and
reliability.

A typical sequence of machines to produce 2/48'3 Nm yarn from wool
would be as follows:

Three drawing stages, one roving stage followed by spinninge. ?
DRAWTNG }
1. GN5 Interesting gillbox with autoleveller. 1 Sliver auto doffing.

2+ GN5 Interesting gillboxe 2 Slivers into two conse

3. GN5 Interesting gillboxe. 3 Sliver into three conse.

ROVING

4. F¥S5N High draft rubbing frame 2 x 20 spindles double ended bobbins.

SPINNING

S. Ring spinning frame type CF 26 90 mm gauge 12 x 440

Spindles ring diameters 55 mm. Double apron drafting.




[
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Yethod of operation of a typical mechanical auto levelling device

The autoleveller measures ithe volume of the incoming material,
any variation in input above or below a mean causes the mechanism
to alter the draft of the machine. This ensures a constant weight
of sliver output. Input variation in weight from + 25% to -~ 25% of
2 mean can be accomodated by some autoleveller systems.

Looking at the diagram, an essential part of the device is the
memory wheel. This wheel stores the input weight information transmitted
to it via the measuring element and the lever systems As the measuring
element is situated way back from the drafting elements of the gill bax
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 uszd to alter the draft mechanism
half a revolution later. Charge of draft occurs operating om back rollers
and faller screws.

If the incoming weight goes above or below the percentage limit that
can be accommodated the machine is automatically stopped, 1o await the

operatives attention.
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DRAFT. DELIVERY SPEED NO.OF
GMS/MTR. MIRS/ MACHINES/ ENCY3

MINUTE, SPINDLES,

EFFICI-

PRACTI -~
CAL OUT-
PUT

NSRRI £1. 7 4 23— . KGS, /HR, __

1 INTERSECTOR
GILL BOX
MONEL GN5-R

2 INTERSLECTOR
GILL BOX
MODEL GN5
(2 DELIVERY)

3 INTERSECTOR
G1LL. BOX
MOEL GN5
( A LIVERY)

4 HIGH DRuFT

RUBBING FRAME

MCDEL F1 S N

7.8 28

10,0 2x14

124,.6

— —— > —— D " - i - T . S G T . . S T . T - - " . 0 . e . e i T e S W B e G - G P W - G G (o Y G G S A P WS WP U D A v S vy S A S e v S e A . P e e -

S SPINNING
FRaME
™YP=E CF 34

—_—— . —— - . - — T W S G "

INGUT DOUBL~- WEIGHT
SLIVER INGS. GMS/MIR,
WEIGHT
GMS/MTR.
22 10 220
28 5X2 280
14 3X4 168

9 1 9

SPINDLE DRAFT

0.5 SPEED

6.2 3X9
18 0.5
COUNTS

NM

48

110 1 70
110 1 70
110 1 70
140 40 70
12 FRAMVES
X 90
(440 SPDLS)

.t . —— G S e W b VIS GEp W G WD R S e W AN (P UV G RS PR S W G G W W G W Ghn G G e S D e T T Gue A W G - v o - - -




-37 -

NEW METHCDS OF SPINNING
Gentlemen, it would be interesting to introduce at this stage the

Platt (repco self twist spinner) Known as S.T.Spinning spinner

employs 2 self twist technique to produce a two ply yarn which

after a subsequent twisting operation is suitable for weaving

into high quality worsted fabrics. The Un-twisted S,T.yarn can

also be used for certain knitting apprlication, What advantages

are claimed for the Repco systems : -

i) Out put speed of 220 metres/minute for all counts,

ii) Productivity of two S,T.spinners appromimates' one 240
spindle conventional machine,

1ii) 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 reiuced. (
vi) As the spinning take-up cheese is typical of an assembly \

wound package subsequent twisting costs are less.

The self twist spinner produces yarn without employing spindles,
rings or travellers and thus eliminates completely the major
limiting factors of conventional spinning. Spinning tensicn often
high on ring frames, is replace”® by a much lower controlled
winding tension.,

Self-twist spinning process:- S

Yarn is formed by inserting altermatinc /and 2 twist on strands
of drafted roving emerging from the drafting system. The twist
is inserted by passing the strands between two rollers which
reciprocate along their axes as they rotate to deliver the yam
a8 complete cycle of S and 2 twist occurs every 22 Cms.

Adjacent ends are then run together to form pairs of self twis-
ted yarn, Draft ratios upto 35 are available using built in gear
trains, Yarn is taken up on a cheese on the four position machine.
The ST yarn 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 celling ST yarn in Wool, Aerylic 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 yarn twist reversal affect shows as a
fault on the fabric surface.

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

The system allows for a great deal of flexibility in yarn design,
colouration etc. For instance instead of processing from two
rovings per "two fold"™ end four rovings can be used of different
blend materials or colours etc.

The system is not suitable for wools below 58's quality
and below 2/24's W.C.the yarn becomes unstable in use.

Gentlemen,

Whilst speaking about spinning techniques I would like
t© mention to you the CSIR0 SPUN system. The technique uses a
simple principle in the form of a modification to a normal worsted
yarn 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" yarn.

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

It is possible to spin finer with a given quality of
wool as to all intents and purposes one is producing 2 yarn of
twice the thickness although it is "two fold",

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

Naturally with the yarn being produced being TWO FOLD
twists of a level for two fold are used. The production
potential of the frame is virtually dcubled although of course
doffing takes place more frequently and roving inputs also,
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PILLING

Thank you, Gentlemen,

I would like now to give you my views on the causes of "Pilling"
and possible ways of overcoming the problem.
What is a pill? Pills are small balls of fibre that form on the surface
of the fabric. Pilling is due to surface abrasion that rolls and
entangles projecting fibre ends and can ultimately work fibres out of the
fabric.

Pilling is generally more prevalent in fabrics containing fine wools
and is probably the biggest problem in relation to lambs wool in knitwear.

It is inevitable that with short fine fibres in the blend that pilling
will occur. Choice of raw meterial can to some exient reduce the problem.
The longer the fibre length, the less prone the fabric becomes to pilling
but in practice the raw material may be too expensive for the market and a

compromise is selected.

What means are there of reducing the tendency to Pill?

1e Higner twist levels: Whilst appreciating the requirements for soft

handle in the "Lambs wool" fabric area the fact that twist levels may be

t00 low can only aggravate the fabrics pilling potential. Increasing single
twist will increase the corresponding two fold twist using the normal twist
balance procedure to determine the two fold itwiste I think these factors
contribute to reducing the fabrics tendency to pill but I would suggest that
the twist aspect is considered more deeply.

2o Steam setiing of yarn: With this technique it is possible to spin the

yarn and in twisting increase the lewvel of iwist beyond the "balanced"
point. The yarn will of course be rather "Lively"” and if kmitted would give

"Spiral' fabric. However, yarn steaming can be utilized.s This is a technique

using an Autoclave Steamer with programme control.
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The yarn 10 be steamed is set on a trolley which can be rolled in and
out of the steamer. The cycle would take approximately 20 minutes,
made up of evacuation, steaming 95°C for 8 minutes, evacuation and
further steaming for 8 minutes at 95°C. After treatment the yarm is
allowed to condition and can then be knitted with no fabric spirality
occuring. The resultant garment on finishing may be marginally less
soft but will have a much higher resistance to '"Pilling".

3., Fabric construction: Pills form because fibres slip cut of the

yarn structure. A firm consiruction can reduce pilling and a

combination of higher twist levels and a firmer comstruction can, to a

large degree, reduce pilling tendency without any appreciable difference

to fabric handle.
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WEEK No. 1. 2.. 3. 4. s. 6. 11. 2. 3. 4. 50‘ 6. l. 2. 3. 4. s. 6.

DRAWIIG

SET No.1 | X X .
SET No,2 )<
SET No.3 Y >< ><
SPINNING
FRAME 1 X X

FRAME 2 X X A X
FRAME 3 X X

FRAME .4 X X N b4

FRAME S

FRAME 6 X \i

SINGLE
WIND ING

FRAME 1 X I X , X _
PRAME 2 X X 7(
TWIS TING
FRAME 1 | K X X

FRAME 2 X )g \/\
FRAME 3 K X X

FRAME 4 \{\ Y \k
WIND ING

FRAME 1 : X X
FRAME 2 X % X R
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(13)
One maintenance item list for each machine
When Item Complete ~~{(Tick Mark)

Machine Maintenance item list_ Date/Sig.
S PINNING Lifter mechanism.
FRAME NO.1

Rings -1brication)
Travellers,

Top front roller covers.
Bottom front roller bearings.
Drafting mechanism

Aprons - Change as required.
Back roller,

Guides replace if necessary.
Spindles .

Centering of Spindles to ring etc.
Under clearers (if fitted)
Belt tensions and condition.

chain tensions Lubrication etc,
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Synopsis of the Lecture on "Imorovement in Worsted

Yarn Without Investment”" delivered at_the Lecture
Theatre of the Facility Saturday 2.M.25th July,81

" It is possible to improve the yarn quality
and production efficiency with virtually no investment.
The yarn quality is directly related to the condition of
production machinery, simple planned maintenance schedules
for the machinery can ensure constant yarn quality and

will save expensive machine down time.

Proper selection of raw mcterials to give optimum
production through put and end use requirements can re ate

directly to profitability., The different preparing and

spinning sequences for producing Worsted Yarm and

merits of auto levelling will be discussed in detail.
Suggestions on the main cause of pilling and the means

of reducing the pr-blems will alsc be discussed ",

Attendance at _the lecture

Twenty six external company officials attended the
lecture,

Firms represented included:

Messrs. O.K.Hosiery Mills,

" Hind Woollen & Hosiery Mills,
u Kohinoor Woollen Mills.

" Greatway(Pvt,.)Ltd,

Nagesh Hosiery.
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Messrs, Nagesh Hosiery Exports.

"

Sutlej Hosiery Mills.

Mahavir Spinning Mills.

R. N, Osw3i.

Adhinath Textiles,

Vardhman Spinning & General Mills.
Alps Hosiery.

Winterland International Knitwear,
Oswal Woollen Mills.

0.C.M. (Oriental Carpet Mills).
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ANNEXURE V

Comments regarding each type of equipment are as follows :-
MAKE «~ SCHIAFHORST AUTOMARTIC WINDER,

TYPE - Autoconer 138 - II GKN « X ?9 Svindles.

PURPOSE = To prepare soft packages for dyeing.

CURRENT FORMAT - The winder is equipped with an 'S°

creel which allows feed packages of single of two-fold

yarn on cone.

The winder is equipped with mechanical clearers,

RECOMMENDATIONS =~ Change @ number of creel locations to

- w . A - -

V type creel to accept spinning cops,
* Re-equip with electronic clearers,
(Both the changes in machine spec.are included in the

Phase II document)

Ry o am—n o o B W e e . W s o —————— - - ——— — - up—

MAKE - HIRSCHBBRGER WINDING M~CHINE.

TYPE - Model NSK, 24 Spindles, Single Sided,

PURPOSE - To prepare sun cheeses for the Volkmen two-for -
one twister,

CURRENT FORMAT ~ The Winder is equinped with mechanical

clearers. The wound length on a cone is determined by

diameter setting, !

RECOMMENDATIONS

o —— P - — - -

* Re-equip with electronic clearers.
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Fit accurate electronic length measuring counters.
REASONS - Mechanical clearers ve., mefficient. Measurim
length by cone diameter very in-accurate causing
considerable waste on the twister., This equipment will

gut waste almost totally.

- - o ag—

i —— — e —— > > W - & h o m . e m e ww . & W W W . - ehmten .  —

MAKE = METTILER HANK TO CONE WINDER.
TYPE - MODEL 3M - 901, 36 SPINDLES, SINGLE SIDED.

PURPOSE - To rewind dyed hanks on to cone suitadble for

despa tche.

RECOMMENDATIONS - Addition of moisture apnlication device,

— - e -

REASONS - Addition of moisture to wool yarms, and

possibility for application of knitting additives for

man-made fibre yarns.

e A D m e . W B A e e W S —— . - ———— . ————— > A b A——— ——— - - ——, —

MAKE - HAMEL STAGE TWISTING - ASSEMBLY TWISTING MACHINE,

TYPE - 2/05,3 - 10, 30 SPINDLES DQUBLE SIDED.

PURPOSE _ ~ This machine pretwists the yarn dyed on soft
packages in preparation for the second s* . twisting.

RECOiMENDA TIONS - No changes suggested.

A — - ——

D S — - B-E B I B E S em e W n v e - CE———— a—

MMKE - VOLKMAKN TWO-FOR-ONE TWISTER.

TYPE = MDEL VTS - 07, 66 SPINDLES DOUBLZ SIDED.

PURPOSE - To twist on to cone material vroviously wound
on to sun=cheese.
RECOMIENDATIONS - No changes suggested.

- - - e e o mmmman E B . e s w w s s s BB e e s e s s A SR ED B s AN 4 - B AP o P m— . —

MAKE - HAMEL STAGE TWISTIIG - UPTWISTING MACHINE,

TYPE - 4/2,1.3 - 10, 8C SPINDLES DOUBLE SIDED

e
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PURPOSE - This machine takes the pretwisted dyed
yarn and uptwists to produce the fimal yarn on cone,

RECOMMENDATIC:NS -« No changes suggested.

. o —— - ——

D s - s e b e e ey - Seir . — e — e - - -

¥
Iny

lectronic Clearers - t is suggested that the
electronic clearers are backed up by a supolementary
yarn £fault classifying systems. Possible makers systems
were outlined in a note to the Managing Director of

PSHC following a request for information. Copy of note

is at Annexure IX,
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ANNEXURE VI
1/CAL SPINIERS YANN (QUALYL'LY ASSESS ML
The_Ouality of Yorsted varn preduction from tyelve tveical Iafhiang Splaweki canpired £2Standapd? degived
Lroq Ugtey and ¥.W,T,0,8tatigtics.
The_figuren_in breckats show the sxectel fiduces and the outer 1imits of accaatebilitye.
Wy, 0f Quality, Nominnl Counte N, M, U % Thin Plicos Thick Places Neps Accepta- Comments,’
Spinner, Counts N, 1, a8 tested, =80% + 50% +200% Dblew A,
Not Acce-
. - ptabled BA, ———
1 Aerylio 20%s N M, 26,16 21,01 208 404 0 NA, Hiigh Uster figurem
127.30-30.70){12,6-16.1) (33-330)  (16-103) (12.95) atd 8 excesoive
numher of thick
plscas,
e ool 30%s NuoM, 30,23 16,42 247 172 130 A, Considere’d sccenta’le,
(29,25-30-75) (18.2-17.3) (123~401) (62-373) {20-~74)
3 Wool 32% W.'i. Not availanle, 19.8) 1212 356 113 NA, Outside tolerance
in al! aspocts,
4 Waol 32%s No'le 31,98 17.47 418 130 90 N,A, :oter and nep tigures
ighs
s Yool 32%s N.M, 29,38 19,78 a8 120 174 A, Considerod acceptanle.
s. Wool 32% W.NM, 27,70 19.61 0?7 es 78 N, Ustar figure too high.
? Vonl 3299 N M, 34,90 18,32 98 Je 23 N, A, Ustor figure too high,
8 Woonl 32% WM, 29.04 19.41 320 40 2% N, Ustor figure too high,
b Woonl 32%es N M, 29,01 18,986 232 <2 164 N, A, Uster figure high,en s~
(31420-32,00) (19,3-17,2) (135-420) (S84-380) (21-7%) cstive thgck places,
10 Vool 40%s N.M, 44,09 10,29 304 130 1939 A, Conpidered acreptable,
(39,00-41,00) (13,7=17.8) (200-503) (78-197) (23-82)
1 ool 49%s N, M, 44,92 22.44 1332 %62 140 WA, Outsife tolerance in
all asgpecto,
12 Wool 48%e N, 18, 44,56 37.% 3630 1820 438 M., Outnide tolgrance 4n
(44,8049, 20)(13,9-17.8) (250-500) (n0=-218) (2¢-84) #ll appecton,

Discussiogt~ The quality of yarn from nine out of tha twelve spinnerg falls ontnide the tcceptable level, The quality |
from the other threo could be consifiers? acceptable, The principle roasons f£ir tha poor quality, were the l
badly magntained aquipment, in-sufficient Quslity Control in nlant &nd o some extent tho raw matarisl cholce
vhich 12 selectsd against & background of comnarcial competitiveness rather than quality compatitivenens,
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ANNEXURZ VII

WORK STUDY

BASIC UNITS

—— . — - - —

HOW THZ TOTAL TIME OF A JOB IS MADE UP '

M~ N-HOUR - T™™E IABOUR OF ONE AN FOR ONE HCOUK.

MACHINE-HOUR- THE RUNNING OF 4 MARCHINE OR PIECE OF
PLANT FOR ONE HOUR.

T™HE TIME TAKEN ZY A MAN OR A MACHINE TO CARRY OUT AN
OPERATION CR PRODUCE A GIVEN QUANTITY OF PRCDUCT MAY BE
CONSIDERED MADE UP IN THE FOLLOWING MANNER : -

HEOW MANUFACTURING TIME IS MADE UP:-

49}

~%..nNu "
5 BASIC WORK CONTENT .OF : q
m T PRADUCT AND/OR OPERATION ]
: : . |
© z , | WORK_CONTENT ADDED ",

S A | WO
m ¥ SRCDUCT INEFFICIENCES
& & . _
S —
b g | WORK_CONTENT ADDED
M 3 MACHINE INEFFICIENCES
: : .
= 3 c | INEFFECTIVE TIME
> .. INCORRECT UTILIZATION
S ' OF LABOUR'
> b (MANAGEMENT CONTROL)
g "
o
S g p | INEZTECTIVE TIME
& & INCORRECT METHODS BY
2 OPERATTRES,

m 2 (OPERATIVE CONTROL)
~ “ —
K 1 )
-

/\.m l._T
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ANNEXURE IX
Dated ¢ 28th July'sl.

9]
1]

cifications for elecironic varn cledrers on

——— - i, o et -

Sun Cheese Winder

The following types of electronic clearers are suitable
for the yarn processing expected through the Facility.

Tyves of electronic . varn clearers available

1. Leopfe.
2. Peyer.
3. Uster

Type of fault sensing head

B

1, ioepfe =~ Optical/electronic,
2., Peyer ~ Optical/electronic.
3. Uster - Capacitance.

Supvlementary varn fault classificaticn eguipment

1, Peyer <« Digitex/Pigimat.
2. Uster - Classima<t,

3, Leopfe =~ Laboratory - IDN -~ Adjuster (not as comprehe-
nsive as 1 + 2 )

Recommendations

Option 1 i- An Uster electronic yarn clearing installa-
tion and the Uster classimat fault classification equip-
ment would be recommended for the following reasons :-
1, Uster are recognised International leaders in the
develooment and application of electronic clearers.
2, The equipment has simplified setting features, and is
known t2 be very stable under all conditions,

3, Service back-up good - normally,
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4. Classimat standards are specified by many BEuropean
Knitwear manufacturers.

5. Without modificaticn, the Uster electronic clearers can
be linked to +he Uster data coilection devices, Uster

Activity Recorder and the Uster Cone data Recorder.

Installation requirements

50 Spindle Schlafhorst Mutoconer Model 138
30 Uster Automatic yarn clearers(including provision for

thin place detection. Type UaM/D MK 20(Range 5.0 Nm to 125
Nm)

5 Uster Automatic control units type SLMT, Each section of

~ten- spindles en the Schlafherst €2n be set for a different

Yam tYDe.

24 Spindle Hirschberger Sun Cheese Winder Type NSK

24 Uster Automatic yarm clearers(including prevision for
thin place detection) Type UaM/D MK 20 (Range 5.0 N,M. to
125 N.M,)

2_ Uster Automatic Control Units type SLMT. Eac section

of 12 spindles can be set for a different yarn type.

Classimat equipment
I Classimat II yam cl3assification installation including
I six end test sample winder, The classimat installation
would normally be situated in the Quality Control depart-
ment of the plant, or suitably situated in the winding
department,
Oction 2:- .

as an altemative to the Us+«er nutomatic Clearer

Installation a Peyer installation could be considered.




Installed on requirements

indles Schlafhorst -»utoconer Model 138

O
) W

C Peyer ovto-electronic clearers type PI-12(including
provision for thin place detection). This clearer will

accommodate the count range expected through the Facility.

5 Peyer control Units type S.G.(Each section of ten spindles

on the Schlafhorst can be set for 2 different vam type).

24 Spnindle Hirschberger Sun Cheese Winder Tyme NSK
24 Peyer opto-electronic clearers type PI-12(including

provision for thin place detection ).

2 Peyer Control Units-type S5.G, (Each section of twelve
spindles on the Hirschberger Winder can be set for a diffe-
rent yarn type.)

Digitex/Digimat equipment

1 Digitex/Digimat yarn classification equipment suitable

for the above installation.

The Digitex/Pigimat equipment is carried on a portable
treclley. It can be linked into any of the Peyer clearer
sensing heads to obtain relevant infecrmation., It does not
have a test winding frame in the Quality Control department

as with the Uster classimat equipment.

N,B, Potential supnliers of equipment should be made aware
of the local problems of large voltage £fluctuations and wide
range of KRelative Humidity and temperature which occur in

the processing aread.




Nomincal Count tol~rance Expected

A% + NoM,

(Test at corre-
ct conditioan )

— - . . - —— - . Y S W N R W W G S e S S W W W

15.6

17.55
19.50
21,45
23.40
25,35
27.30
20,25
31.20
33,15
35.10
37,05
3 _ 00
40,95
42,90
44,85
46.80
48,75
50.70
52.65
54.60
56455
58.50
60,45
62,40

16.4

1€.45
20,50
22.55
24,60
26,65
28,70
30,75
32.80
34.85
36,90
38.95
41,00
43,05
45.1

47,15
49,20
51.25
53,30
55.35
57.40
59, 45
61,50
63.55
65,6V

ANNEXURE X
Yarn test paramcters derived from Uster and IWTO Statistics.

Thick Places
per 1000
petres. (-50%)Metrcs (+50%)

Thin Places
per 1000

- - " o N G S T W T RS G G R G S O SR G S S Sa ES e TN D G . W e = . e S M G M ) 6 S e e S e e S gt o A

325

375
400

(1) 100% Wool Yarn

Neps per 1000
metres (+200%)
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LNNEXURE XI
Yarn test parcmeters derived from Uster and IWTO Statistics.(2) 100% acrylic Yarns.

Nominal Count tolerarce Thick Places Nevns per 1000
Count 2% N, M, (As te- Expected Thin Places per 1000 Metres metres(+ 200%)
Metric, sted in Lab, U %, per 1000 Mtrs,( + 50 %)

Atmosphaer.: (- 50%)

6 5%-_%_2‘(’3/» Rt
20 4+27C Temp.

o e e e o b - . T e = G et T 6 S e S e e = P e = S S T St T o o o S a8 e TV W T = Y " . = ™ - — — - -~ o = o e e

16 15.6 - 16.4 11.4 - 15.7 23 - 309 12 - 99 g - 72

18 17.5% - 18.45 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 12.2 - 15,9 27 - 309 14 - 101 10 - 83

24 23.40 - 24,60 12,3 - 15,9 290 - 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 - 1060
32 31,20 - 32.80 12.8 - 16,2 37 - 310 18 - 111 13 - 105
34 33.15 - 34.85 12,9 - 16,3 39 - 310 18 - 115 14 - 110
a6 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 « 125
40 39,00 - 41,00 13,2 - 16,5 45 - 311 20 - 125 16 ~ 130
4?2 40,95 - 43,05 13,3 - 16,5 47 - 311 21 - 126 16 - 133
44 42.90 - 45.10 13,3 - 16,6 50 - 311 22 - 128 17 » 136
45 44.8% - 47,15 13.4 - 16.6 52 - 312 23 - 130 17 - 140
a4 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
52 50.70 - 53.30 13.6 - 16,7 61 - 312 25 - 136 19 - 153
54 52.65 - 53.35 13.7 - 15,7 63 - 312 26 - 138 20 - 158
55 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 53.50 - 61,50 14,0 - 16,8 68 - 313 27 - 142 22 - 175
62 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 X1I
FACLLITY INTERNAL QUALITY CONTROL 1ES1§

PAFAMETER TO BE CHECKED. SINGLES YARN SINGLE YARN CLEARED AND CLEARED & GREY DOU-
ON RECEIPT. AFTER CLEARING., DYID SINGLES DYED DOU- BLED Y RN
YoarN Od CONE.BLED YARN FROM CUS-
IN HANK, TOMER FOR
e e e e e e DY BING,
1. VISUAL ASSESSHMENT SUIVTCHES ARE KN~ SWATCHES A\RE hie X X
(YARM BOARD ) I'TI'ED .ABNORM AL~ KNITTED 7ND
ITIES REPORTED CHECKID,
"!‘1) CUSTUMER &
"RICMIEN INSTRUC-
TIONS SOUGHT,

2. USTER TESTING. g0 o000 v X V4 X
3, TENSILE STRENGTH &I X X v' X
4, COUNT V4 X X X X
S. TWIST \/ X X \v4 X
6. YARN D IAMETER v X d X X
7. OIL CONTENT Y4 X V4 V4 v
8. MOISTURE REG..[N v X Vv Vs \/
9, COLOUR FESTNESS TO LIGHT X X \/ v /
10,COLOUR FASTNESS TO RUBRAING,X X v v v/
11.COLOUR F.STNESS TO WATER, X X / V4 v
12.COLOUR FASTNESS TO DRY X X V4 v \
CLEALNING
13,COLOUR FASTNESS TO X X v v v
PERSPIRATION
14,COLOUR FASTHESS TO WiSHING, X X v V4 v
15,REL\XATION & FELTING X X v v V4
SHRINK.GE,
16 ,VISU.L APORAISLL OF THE X « v v S

KNITTED SWATCH OF FINISHED ]
MATER 1AL, ; |
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ANNEXURE XIII

Items required for Qualhty Control Laboratory(proposed for Phasc I1)

Ho, Name and detail of equipment, Quantity
_________________________________ required.
1. Portable moisture tester with balance 1
(Metric Scale) Ref.No.,97-i,
2. Moisture Testing Oven Ref.No.B80 with 1
Metric Weights and one spare can,
3, Martindale Wear and Abraision Tester 1
Ref.No.103 with lever press sample
preparation equipment,
4., Pilling Tester. Ref,No,116/2DP
5. W.I.R.H1.Rapid oil extraction apparatus
Simplified Version for occasional usage.
6, W.I.R.heSingle Fibre Strength Meter 1
with recorder.
7. W.I.R. G Friction Tester with 1
Motorized Winding drum. TESTEA
#3. W.I.R.hr.Fibre Length(medium to long fibre)A 1
*g, Shirley yarn Hairiness Meter. ' 1

*.dditional

Suppliers' ___ name and_address

T T b S D D G ey = e D G M > VS Y A S " S o S S

Messrs,James H,Heal & Co,LtAd,
¥ichmond Works, Halifax,
West Yorkshire HX 3 6 EP U,k,

—— - " 0 o v w—

Messrs.Thorn Automatic Lid.,
Beech .»venue, New Basford,
Nottingham NGT 7JJ (U.K.)

W.I.R.\n.Hendinglay Lanc,
Leeds IS6 1 BW(U.K.)

]
- e ey — - 0 S gy oy - =

Shirley Developments Ltd,,
P,O.Box 6,

856 Wilmslow Road,
Didshery,

Manchester M20 85h

U.K,

|
1
|



QUALITY COXTROL DFOC...EDURE~

LND INTERPRETATICH

I3 “S‘ LAV -

r testing of tops to finished vyarn,

interpretaticn cf results and action for corrective measures.

Tests generally apoly to both wool

an¢ man-made fibres items

differing are noted : =
(A prerequisite being that all equipment is situated and all
tests carried out in 2 controlled atmosphere of €5 E 2% RH
20% + 2%
PARAMETER r..QU PMENu CONTROL HCTUALL HACTION IF
"UNDER TES STANDARD, RESULT ‘OUTSIDE
..................... e meeae LOLERAICE
1,FIBRE WIRA FIBRE  STHLTED M.7.L.M.F.L.LON- REFER TO
LENG TH DINGRAM !y/C FOR QUaLITY GER IR SB-  T0op [
ORTER THAN SUPPLIER
_____ STATI‘D o }
2. FIBRE PROJECTION T TED FCR GREATER (R REFER TO ‘ ‘
DILMTER MICROSCOPE QUALITY SMALLER THAN TOP ’
OR AHIRFLOW OR Mf STHLTED OR SUPPLIER
NLE'IHCD DEE_\_II:‘_'.’R o DEYIEE
3,CONDITION PKJ.LSTUR., ALLOWED MOI- ABOVE OR HDJUST
(NOT GENERA- TESTING STURE CONTENT BELOW WEIGHT CF
LLY LHPFLIED OVEN, FOP. !BTERIAL /ALLCWED ML TERILL,
TOMMLMNLFS) e e FIGURE _ _______ -
4.0IL CONTENT SCXHLET APP- LLLOWABLE BCOVE OR REFER T
(WOOL ONLY) IRATUS OR STHNDLRD BELICHW TOP
rRHLPID OIL FOR o LIOWED SUPPLIER
EXTRALCTION MATERIAL, FIGURE
e L POLRLTUS e
5.SLIVER 3ENCH MEHNS~ ESTH3LISH ~BOVE OR ADJUST
WEIGHT URE 4AND INTERNAL BELOW ST.WN- FEED TO
3.LANCE STANDARDS*  DIRD FIGURE FIRST
DRAWING
...... - - - S S R D ey N D P D dmy S v P S G S G G D gy G Y N S = - ---—-—9‘1§S—AG§-
6,SLIVER REG=- USTER LEVEL~ EST.BLISH QUTSIDE REFER TC
ULLRITY(OC- NESS TESTER INTERN.L ESTHBLISHED TOP
CURENCE OF 4AND SPECTO- STLNDARDS™ STHNDARDS. SUPPLIEZR
PERIDIC GRAM.
JERCLIS) . e e eeeeee e
Tests 1= Refer to tops received from external supvolier.
Test_7 ~13 Refezer +o drawing, spinning, twisting etc.




HCTION IF
OUTSIDE
TOLERANCE

HDJUST Mh—-

CHINE DR.FT
ACCORDINGLY

CHECK MRCGIINE

SETTING AND
RETEST UNTIL
WITHIN
STANDZRD

CHECK MACHINE

SETTINGS AND
RETEST UNTIL
WITH IN
STAP\DD‘~5RD.

PaRGAMETER EQUIPMENT. CINTROL aCTULL
UNDER TEST, STLIDARD RESULT.
7.4EIGHT PZR BENCE-r MEAS EST,.BLISH LBCVE CR
UNIT LENGTH.URE AND INTERN:L FELC
SALNCE. __ STUDADT | STADMD_ | ACCORDINGL
2.SLIVER LEVE- USTER LEVEL ESTLBLISH .20VE
LNESS OCCUR- NESS TESTER INTERNAL STANDARD,
ENCE OF PER- »ND SPECTO- STANDARD*,
ICDIC FAULTS.GRAM.
$,7nRN LEVEL.- USTER LEVEL EST-3LISH A30VE
NESS (OCCUR- NESS TESTER INTERM.L STANCIRD,
ENCE OF PER ND SPECTOG - STANDARD
ICDIC RAM AND IM- USING USTER
FAULTS, PERFECTIGN STATESTICS
INDICA . aS GUIDELINE .

10, TWIST OF
SINGLE
Yi.RN,

SINGLE Y::RN

INTERNAL

TWIST TESTER.CHLCULATED

FYIGURE FOR
GIVEN COUNTS

MEAN ABCV":' CHANGE TWIST

OR BELOW

CHANGE VHEEL

CLLICULATED ON SPINNER

TO O3TAIN
CORRECT
RESULT.

- — - B T -~ — . —— D G D S D — D Dt D = o Wy G A, ———

11,COUNT OF COUNTS REEL TOLER:,NCE MEAN ABOVE CHANGE SEG.
YARN(FOR  COUNTS OF + 2% OR BELOW  FRAHME DRLFT
WOOL 7T BAIANCE, L LIOWED . TOLERANCE CHANGE WHEEL
CORRECT UNTIL

e CONRITIONL oo e e e e e CORRECT. __

12.,TWIST IN TWO FOLD YARN INTERNAL MEAN ABOVE CHANGE TWIST
FOLDED TNIST TESTER CALLCULATED OR 3ELOW  CHL.NGE WHEEL
YARN, FIGURE FOR CALCUL\TED,ON TWISTER

GIVE COUNTS TO OBTAIN
CORRECT
RESULT.

13 .FAULT USTER CLASS .- INTERNAL RESULT REFER TO
CLASSIF- 4T DEYER STAMDARDS NOT ON CLE/R ING
ICATION. DIGITEX/ OR CUSTOMER ST.idDARD  INSTALLATION

IGIMAT SPECIFII SETTINGS.
_____ e SYSTEM__ STNDRDS.

(Cor\ti mled.)- - -




[¢}
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* EST.,LBLISHMENT OF INTERNAL ST/NDARDS

4]

These are meaningful average figures which
can be established for the accepted quality level of a
product or process, This figure then becomes the "Standard"

on which to base the Quality Control levels.

INTERPRETATION OF USTER LEVELNESS RESULTS »MD SPECTOGRATH
TRi>CES '

U% Uster Levelness statistics are accepted by I.W.T.O.as

providing excellent figures on wnich tO base quality coatrol

norms. Spectograph trace indicates any fault in the material

being analysed which is occuring in a periodic fashion,

A periodic fault can usually be traced/ to some mechanical
component in the process malfunctioning on a regular time
or distance basis, This may be an eccentric roller or
sticking bearing, By examining the trace closely by
linking the érafts used in the process and the machine

roller diameters etc.the offending item can be traced.







