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I. BRIEFilC 

1.0 The Expert started this mission in Vienna vith 
briefing at UNIDO, HQ, on 25/26th April, 1985. 

1 • 1 The JD as pre3cribed by 'UNIDC f:lr this post is 
as follows:-

- assist in setting up a spinning unit at the 
Facility, including a work programme the 
covers both product development and technical 
assistance vork; 

train the Facility's staff in worsted spinning 
and proces3 control; 

- establish norms of operational paramete~ such 
as waste levels; 

- advise on quality control methods, related 
tests, and on the interpretation of results; 

- advise on the selection uf raw materials. 

1.2 Dw:ing the briefing, Mr. Minke invited µ.rticular 
attention to the following aspects:-

1 .2 .1 The urgency to complete installation of 
the spinning lila.Chines and. c~mm.issioning 
them which ~ been delayed due to 
political unrest, for almost a year. 
Mr. Minke informed that erectors of the 
machinery suppliers e.g. Zinsertex and 
Schlumberger NSC W'ere at the project and 
the vork of machinery erection was already 
nearing completion. 

1.~.2 After appraisal of :nachinery list, a 
discussion then took place on the 
desirability of increasing the number of 
bobbins for the Fl'b Finisher. It was 
agreed to order a further 4000 nos. 

1.2.3 That a yarn of full international standard 
was the objecti'Ve"So that the objective of 
the project in assisting to create export 
markets L"l hard currency area (HCA) market 
could be achieved. 

1.2.4 The knitwear Facility (KF) should demonstra~e 
possibilities to manufacture ~ range of 
counta and qualities on the modern ma.chines. 

1.2.5 A preliminary report was requested within 
15 days. 
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1.3 The Expert arrived in New Delhi on 29 April; 

Dr. M. K. I!ussein, SIDFA, infc .:med him that 
3 fitters were on station. TJ-~se fitters 
for one or the other reason w :e proving to 
be difficult. A request by t~~ p-roj~ct 
authorities that the Hoi6 Finish~r be 
relocated and a further request that the 
overhead cleaners for ring spinnir..g frames 
be installed by them, brought a storm of 
complaint and demands for more money etc. 
The SIDFA had already dealt with this matter 
but will the expert watch on station? 

1.3.2 SIDFA emphasised need to involve completely 
to ensure success.fUl OLtcome of the mission. 

1.4 The Expert travelled to Ludhia.nz. on 30th April, 1985. 
On arrival at the Project he had extended discussion 
vith NPD. 

1.4.1 The ExpP.rt was reminded that spinning inputs 
in the projects were expected to produce a 
multiplier effect; to generally raise 
technology and quality standards in the local 
spinning industry, and consequently upgrade 
the end product. 

1.4.2 There could be no pretending that the culture 
acquired by the industry as a cumulative effect 
of local attitudes, trade conditions, government 
policies and other factors, can be changed over
night. But the project will have to demonstrate 
or show, that new techr.ologies made 'economic 
sense'. Besides how by adopting more scientific 
lDethods and trade practices, such as conditioned 
weight basis for raw materials and yarns, and 
stand.a.rd oil content, in preference to the present 
trade practice, would end many troubles. 

1.4.3 The commission~ of the equipment was nearly 
complete and therefore, the immediate task of 
the Expert will be to train staff at all level 
down to operatives, helpers and trolley puahers 
so that modern practices a.re adopted at once, 
so that the aim of producing high quality yarn 
under mill conditions could be realised. The 
staff would have to be drilled in standards from 
st.art to finish, ir:.~lud.ing prevention of mixes, 
maintenance, effeciency norms, work loads etc. 
The idea being to generate sufficie~t momentum 
to sustain the practices introduced by the 
Expert after his departure. 

.. 

• 
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1 .4 .4 TC.e Expert was requested to prepare a task list 
to cover requirements of the JD and also to 
a·~hie•re 'out-put' of the Spjnning Section stated 
in the prodoc. 

2.1 In view of the SIDFA 's remarks during =::iefing, the 
Expert talked to the 3 erectors on site and provided 
them oppor'tUility to air their grievances. It soon 
became api;arent that no basis existed or there was no 
genuine grievances. Like many erectors at an alien 
station they bad been abrasive unnecessarily. Work 
was prcceed.ing and therefore, the Expert considered 
it vise to distance himself from their complaints. 

2.2 The Expert then proceeded to carry out a review of 
the groUIJd. conditions including status of machinery 
and services. Following are the findings: 

2.2.1 ..\.preliminary survey shoved the NSC machinery 
to be satisfactorily commissed. 

2.2.L Erection of all 7 Zinzer 3191 ring spinners 
were virtually complete. The erectors were 
working on final settings and completing 
check lists. The actual commissioning suffered 
certain delays, but nevertheless this was 
achieved with the signing of the Zinzer erectors 
protocol on 22nd May, 1985. 

2.2.3 Calculation of capacities of post spinning 
machines (winders and twisters) shovei an 
imbalance between capacity in the spianing 
and post-spinning sections. As a result full 
rwuiing of the spinning frames will not be 
possible until such time as the imbalance can be 
corrected, but for the time being this fact 
should not interfere with the declared aims of 
the Project. 

2.2.4 With atmospheric humidity far below that 
required to successfully process wool, and 
humidificatioL and air conditioning plants yet 
to be commissioned., commissioning of spinning 
machines will be done vi th acrylic only. 

:~.2.5 Services in g1meral were found to be long 
winded but eventually provided. In particular 
electrical services, where tendency was to 
provide temporary connections. This was deemed 
both costly and dangerous. Inefficient air 
conditioning in the laboratory area, rendered 
~ test results open to doubt and therefore, 
usele1,;. 



- 4 -

£.2.6 :01&.,:iresse-i ai::: sur-;>ly v:w no·c adequ:ite at all 
times. (Although action was subaeq ~en':ly taken, 
:..t is po~S.:..Jle that C.i::ficvlti".!S m.:.~11. ariS'! 
in the long rim). 

2~2. 7 During the enfor:ed. q·11iet period. cf al.mos-c one 
year i:rior t.J co:mnencenelit of erel.:ti:m birds ha.cl 
taken up residence in ·:;h•.: str.!d he using pre
peratory machines. (C.ov~ver, la';er increasing 
activity ir: the a....-e·~ solved this ;-roblem.}. 

2.2.8 'I':'le facilities for &tora.ge cf ra• materials 
were very :...."lad.equate. '!'he prc:er.t a.t.:.tn.ori.ties 
liere seize<i of the :JBtter al!'.'e:;J1 . .ty <•Ial a 
permanent ;;tore for tops -,,ere pJ.ar111~d. 

2.2.9 Storage i'acilitia·3 for rov~s and yarn were 
either non-existc.nt or inadequ."lte.. It will 
have to be prio·c-i ty to get the ma."teriale 
handling message across. 

2.2.10 Floors in spirni."ig &.nd preparation areas r.eeded 
to be sea.led. 

2.2.11 There was excessive solar radiation as window 
panes were of clear glass. 

2.2.12 Time keeping by the department staff and workers 
was noted c.s a.palling. 

II.A BRIEF REVIEW OF WCAL CONDrTIO?E 

2A.1 It waa considered essential tr.at time be made available 
to investigate the availability of raw materials, their 
quality, as well as a brief look at labour -
maintenance - quality etc. i.I1 local mills. 

2A.1.1 Supplif:S o:" locally produced wool tops al though 
adequau from a quantative point o! view, left 
much to be desired on quality. 

In general, the tops are; 
- shc>rt on fibre le:"lgth 

- high in vegetable matter 

- high in oil content 

- not well scoured and combed. 

2A.1.2 ~J.Chinery employed by local spinr1ers is 
generally old, certainly not c&pa.ule o! 
7roducing a high quality product and badly 
maintained. One exception i• a recently 
installed plant. But in the Expert's view not 
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attaining to the technology available to KP. 
Here ~in lack of ad.equate maintenance was 
apparent. Yarns in general are inadequate to 
meet requireme~t of HCA markets. 

2A.1.3 Labour norms are exceptionally high. In ring 
spinning, one operator for 100 spindles. It 
was stated that high labour norms were adopted 
due to; 

the quality of raw material 
the condition of machinery. 

2A.1.4 Physical waste is exceptionally high, up to 
1~. 

2A.1.5 Locally produced additives are used extensively 
to provide the spinnability lacking in the raw 
material and also to increase scale weight of the 
finished product. 

2A.2 The survey b:rougtShome that by supplying high quality 
yarns at commercially acceptable prices, KF can create 
a need for such yarns so that eventually local Spin:aers 
may be forced to raise their standards through equipment 
renewal. 

2A.3 To do so successtully, KF must demonstrate its pilot 
plant as a productive unit meeting norms of quality 
efficiency, productivity on a sound cost effective 
basis. 

III. !J~ 

3.1 Following the surveys (Section II) the vaxious tasks to 
be carried out during the mission were listed below. 

3.1.1 Rwlning in of machinery and 1ni tial openi.tor 
training and system. 

3.1.2 Training or sta.t'r by means or lectures and 
practical demonstration. 

3.1.3 Study consumables spare and additives. 

3.1.4 Pixing work loads from drawing through post 
spinning, including staff and mainten.·nce, 
levels according to experience values in 
Developing countries. 

3.1.5 Prescribe procedural systems, job or blend 
card.a. Provide production and productivity 
norma with reporting methods. 



3.1.6 

3.1.1 

3.1.a 

3.1.10 

3.1.11 

- 6 -

Establish control systems for quality, waste 
maintenance and stocks etc, 

Process parameters and setti.nga for different 
counts, materials and blelllis (for hosiery and 
weaving ya.ma) • 

Guidelines ou the selection of raw materials 
related to ya.ms and blends required to be 
aanufac tured. 

Review present system of covering for moisture 
loss and suggest a workable system. 

Provide continuing training and prepare 
operators manual. 

To providP- a basis for continuing product 
developnent. 

Identify element• of a t~chnical assistance 
programme and prepare an ongoing programme for 
technical assistance to be provided to the 
illliustry. 

3.1.13 Train counterpart in technical assistance work. 

3.2 At this stage it vas premature for the Expert to visualize 
if he would be able to complete all tasks listed. The 
task list is in order of priority, tasks involved in 
preparing to run the plant at anticipated levels of 
efficiency, productivity and quality, wuld be completed 
even if it meant extelllied hours workillg for the Expert 
and project staff. It was considered unwise to attempt 
a.11 things if it became apparent that it will not be 
physically possible to do them justice, purely for the 
sake of form. 

III. A TASK PRIORI'l'Y 

.,..~1/< JI I IYIAV '11.nb6 ~VLV 4vt;,,us~ .re,,.,, t'!Jc/' 
- I I -

I - .. 
- - - - -

~ " . ' ·-
- -,. -

LL " . 
-

< . 
I.. Ii--

~ -
9' ,_ -
~ - . 

-

"' -
~ -

UI) ... 
II - - - - - - - - - - - - - -- - - - - -- -- - --
1a - - -> .. ----- -. ---

111~,~'::.'I' -
~ , 
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IV. WORK METHODOLOGY 

4. 1 After consul ting with the Project Staff, the Expert came 
to the conclusion that the tasks listed on page 6 will 
be accomplished best through the procedure of Hands on 
Training, Shop Floor Demonstration, Lectures, 1!2,!!! and 
Instruction Sheets, and above all by his own e%a.111ple. 
The idea being that the staff and labour adopt a 
culture in line with the need to establish all round 
high standa.rds of perfo:cmance, and the corresponding 
needs of Orderliness, Cleanliness, Minimal Waste and 
avoidance of Mixes and Contamination of different 
counts and Materiale \lWer all circumstances. 

To this end lectures were delivered to staff on the 
following topics in simple language., 

The importance of 

- Orderliness and Cleanliness 

- Time in an Indtl&trial ~ociety and m/~ utilisation 

- Waste control 

- Material or lot separatioD 

The Lecture notes issued to the staff are shown as 
--- Appendix I (1A to 1D). 

4.2 The :t'eport ha.a been written in a form so that it is 
handy as instruction book for future use by the staff 
and management. The text book form is avoided to give 
it practical orientation and which hopefully is easily 
understood. by the technicians. 

4.3 Rlmning-in was initiated by drawing up a job or Blend 
Card on which the Process Parameters required !or the 
material to be processed are shown together with norms 
of quality which had to be met, i.e. U9-o Standards etc. 
The blend was then processed with staff and operators 
taking part under instruction. Settillgs and adjustments 
required to obtain the required standards were made and 
demonstrated as were the correct methods of creeling, 
piecing and doffing etc. 

The Bleild ~as followed through preparation to Spinning 
and Pos.. ,,inning. The Blend Ca.rd always being in 
eviden... and actual results or Quality Norms and waste 
etc recorded. 

The process was repeated with every blend. To date 50 
in all, representing some 45,CJO Kg. The job or blend 
card is shown as 
- Appendix II. 
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4.4 The training o:f staff to continue throughout the 
mission, by means o:f continuing hands on demonstration 
and practice. Lectures on following topics which are 
directed at the supervisor level were delivered:-

- Material Handlillg 

- Elementary Raw Materials 

Introduction to Yarn Manufacture 

- Appendix III ( IIIA to IID>). 

4.5 Consumables &lid spares were seen as a priority. 
Involving the staff, erectors and manuals, together with 
personal experience of likely requirements, a study o:f 
spares was made and submitted. Another study was made 
o:f the consumable£ and additives. The locally avdilable 
requirements vere also identified in ea.ch case. The 
results of the studies are shown as 
- Appendix IV. 

4.6 A st'Ud.y o:f work loads and labour component was made 
with staff involvement. It was pointed out to the staff 
that norms of labour in Developing Countries 'Aould be 
applied. This quickly brought protest and opposition 
from local culture. 

A suggestion that one worker should operate 2 Gill 
Boxes brought outcry. Whilst the suggestion that one 
worker attend. to 496 Ring Spindles brought tears. It 
was nevertheless agreed that a labour chart reflecting 
labour norms in developing Cou."ltries be drawn up, and 
although not immediately attainable, ve should work to 
that end. 

- AppeDdix V. 

4.7 With the Blem or Job Ca.rd already installed, rwutlng in 
going on space, it is now necessary to establish production 
norms and the method of reporting., This was done by;-

a) Designing a method o! Reporting and Calculation. 
b) A lecture to staff with lecture notes issued. 

- Appendix VI (A + B). 

Production norms are included. Spinning Master (P) to 
be responsible :for presentation of the required data 
daily. Sllinning Master ('!') for calculation. 

4 .e CO?ITBOIS a A lecture on a simple Quality Control System 
was deliver~ and issued. The intent is !or the notes 
to !orm the basis :for routine Quality Control necessary. 
Spinning Master (T) to apply the routine. 
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- Sho\111 as Append.ix VII. Waste control is shown as a 
lecture which is shown in Appendix r. Act1 ial. waste 
results are currently at 5.1~~ level. These results 
should improve. 

4.9 A Maintenance Manual has been prepared.. #ith the use 
of this manual all maintenance should be routine. The 
Manual combines Makers recommendations with personal 
experience. A design for a simple spares stock ca.rd 
is also shown with the Mam.lal. 

It is essential that at all times Maintenance activities 
be accurately reco~ in the Maintenance Book with dates. 

The Assis~ant Spinning Master to be responsibla for all 
mc.intenance records aIJd. stocks, which will be inspected 
by Spio.oing Master (P) periodically. 

- Apper.dix VIII. 

4.10 Experience with available raw materials, along with past 
experience has been utilised to provide process parameters 
and settings, as shown in the manual for "High Tee Yarns". 
These words are derived from "High Technology" aild which 
hopefully will be a hallmark of KF Yarns. The manual 
has been distributed to staf ! and is shown as 
- Appendix IX • 

.i.11 The selection of raw materials is a most important 
function. The Expert has made recommend.ationa on the 
basis of 

Raw materials ideally required (experience data) 
from locally available sources, for the time being 
summary of actua::. results obtained is shown at 

- Appendix X. 

4.12 Invoicing of Yarns on a acale weight basis is far from 
a sowld procedure. It is potentially a very costly one 
also, both financially am in time spent discussing 
complaints of scale weight. ~o doubt, KF have the 
opportunity he~e to set an example by initiating correct 
procedures, which are detailed at 

- Appendix XI. 

4.13 Preparation of Operators Manual was assembled process 
by process during the training period. The J:roject 
officials have been requested for its translation into 
local lai:lgUage(s). When complete the trar.9lations could 
be issued to the appropriate operators. Practical 
application of this is in the hands of the Training 
Officer, Spinning Master (P) and the Supervisors. 

-~ Appendix XII. 
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4.14 Technical Assistance, a must in KF function,has only been 
possible in a very limited way. There was no time to 
fomulate a programme or to train staff. Some assistance 
was given however, to 4 units, who accepted the 
principle that the Expert could only be available after 
the end of the working day. 

-- Appendix XIII (A + D) • 

1. ACCOMPLISHMENTS 

In accomplishing tasks, the Expert had in mind his 
experience in other Developing Countries, that every
thing cannot be Black aDi White. Little can be 
achieved by drawing up a set of rules, stating I want 
this aDi that. For example, had the Expert stuck to his 
labour nol.'Dl of 496 spindles, or insisted on being 
supplied with raw materials to match his specification, 
he would have achieved little. At all times the Expert 
has been prepared to adapt, occasionally-co~promise, or 
be prepared to fail. Solutions must be and were found 
to meet local situa.tion(s). 

5.2 The Appendices referred to in Work Methodology {Section 
v) are in the ma.in original notes and documents, issued 
to staff during the mission. This has be~::i ione not 
only to illustrate the effort of the mission, but to 
save time in the drafting of this report. 

The report as a whole and the Appendices in particular, 
have been designed to become a practical work of 
reference for KF staff so that the impetus generated 
during the Mission may continue, in the efficient 
demonstration of producing high quality yarns. 

5.3 Be-deviled by interuption to the Fower Supply, various 
construction work still in progress, the difficulties 
of obtaining raw materials, and above all, the need to 
inculcate correct procedures from the word £• initial 
start to the production was slow. 

5.4 Since a determinee start to continuous production on 
6th July 1985, progress has been satisfactory. From 
a machine efficiency of 30% in July to e5. 7% on 
5th October 1985, based on 8 hrs running of ring 
spinning which is well above the conservative target of 
1<:11" agreed by the staff alld. Expert. 

5. 5 The maintenance of high efficiency will now largely depend 
on 1ound planning and stocks. It is essential that 
stocks of raw material be maintained of at lea.st 2 weeks 
supply or approximately 15,000 Kilo's. This provides 
for the running of the plant to its most efficient norm. 

• 
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KF 

KF 

KF 

Unit 1 
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5.6 Guidelines for establishing production planning, 
together vith a suggested production plan, are shown as 

- Appt.ndix XIV. 

- Minimum Lot size should be 1,000 lilos per Ring Frame 

- Production blocks vill also occur from time to time 
due tos- -

a) Machine breakdoVDS in critical areas i.e. FM6 
Finishe or Autoconer etc. 

b) Unsuitable rav material. A problem already 
encountered vith excessive fatty content in wool 
tcps due to i.Dcorrect treatment or additives vith 
~e Fliesner Shrink-proofing process. 

5. 7 With the exception of one Blend or 2/48' Nm and one of 
1/42 Nm, which vas due to overspinning of the rav 
material then available, the Expert feels that quality 
paramP.ters on wool yarn have i>egn vell met. A comparison 
of D' results, compared vith 3 local units is given in 
the Table belows 

Microns AV length Nominal Actual t/'tJ Thick Th.ii1 Nepa 
count count places placH 

1/31 1/31 13'4 :;1 93 13 

22'75 57'5 1/31 1/J I '22 13 '51 54 112 37 
22'7 61 '0 1/31 1/31'25 13'23 41 82 8 

22'6 57 '5 1/31 1/31'10 13 '56 58 97 19 

22'5 55'0 1/31 1/31 '40 13'71 68 114 59 
22'5 55/57 1/31 1/30'75 14'07 70 164 108 

22'5 55/57 1/31 1/30 '25 13'97 122 235 148 

22'5 55/57 1/31 1/29 '5 15'25 64 130 63 

- The table pu ta KF ahead on ~i, thick places, thin 
place• aDCi nepa. No doubt the thick aDCi thin place 
standard• are the biggest factor contributing to the 
improved vi1ual appearance o! KF Ya.ma compared to 
other Unit1. 

Rat-
ing 

STD 

2 

1 

2 

3 

4 
6 

5 

- Hairine11 KP YARN (32 Nm) ttas found to have 59,000 hairs 
per 1,000 mta. compared to top local unit's 123,000. 
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- It has been the Experts experience when running in vith 
green labour that unless all m/c settings are at 
optimum, excessive tea.ring off of bottom drafting 
aprons occurs. This is not the experience at KF, 
vhich to date has only required 5 aprons to be 
replaced from the total or 3472, a further substantial 
indication of the quality of KF Yarns, and the quality 
of training. 

5.8 VARIOUS BECOMMENDATIONS WITH STATUS 

It is recouaeIXled that KF does not process acrylic yarns 
except f:rom Converted Top. 

- A balling head fitted to the defelter in place of the 
can delivery, vould be much more practical, conside:ring 
that the next passage (blending), is fitted with a ball 
creel and not a can creel. De-FeltK slivers are too 
uneven to deliver back to customers and both passages 
a.re required. 

- The compressed air supply in post spinning is still 
i.nsui"ficient and should be taken care of before troubles 
start. 

- The Expert pointed out the dangers o:f fibre contamination 
vhen processing vool and acrylic in the same area. The 
subject was discussed with the project authorities. 
The 7 Ring Frames, have already been split into 3 plus 4 
by means of a suitable floor to ceiling screen. The 
vork bas been completed in excellent manner. 

- The Expert has made recoD111eIXlations on materials handling 
which have been accepted in principle, but the on going 
work is slow and should be expedited. Great importance 
is attached to this one :for avoi '.ance o:f mixes which 
can be da.Dgerous and costly. 

- STil'FING: The Expert recommended that 2 spinning 
masters be employed, if the Unit vas to .t'Ulfil all its 
aims and objects. As both production and technical 
inputs are required, KF requirements are far from 
orthodox. KF has to meet 

the technical function required within the project and 
the technical requirements of outside units on 
request. 

To fulfil this .t\lnction a person strong in technical 
back&rQund. in possession of the requiaite Degree and 
haviJJg been expoaed in practice to method• of 1cientific 
analysis is a nece11ity. 
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SecoDdly to ensure the smooth rnnning of the plant a 
person is required., who 

a} is strong on shop floor management, with a Hands on 
approach, which has been gained by extensive 
experience of practical mill work aDd 

b) experienced to deal with day by day labour problems, 
machinery am. maintenance, production sch.?dules etc. 

This suggestion was adopted. in the form of: 

Spinning Master (Technical) 
Spinning Master (Production) 

Both of whom are installed.. 

- Opera.tor work loads were relaxed. in order to ~ the 
unit. The Expert suggests the time has nov come when 
steps should be taken to bring the work force to the 
levels suggested. in the labour chart at AppeDdix II. 

Some progress has already been made, which should be 
ongoing. 

- The Expert recommeDded. that in order to control waste, 
it was necessary to establish a system which reDdered. 
checking of each machine shift by shift feasible. The 
basic recommendation required. 3 waste cans per machine. 
Each can of a different colour to differentiate between 
3 shifts. This done, simple weighing and recording 
is all that remains necessary to be carried out by 
supervisors. Empty 50 Kilo drums, suitably cleaned. 
aDd painted. are suitable for this purpose. P:cogress is 
slow. 

The ~pert strongly reco11&end.ed. that effort be made to 
obtain a person skilled in Hands on Schla!horst 
Autoconer maintenance. In addition advantage be also 
taken of training courses on Autoconer, held in India 
from time to time. 

It is desirable that all preparation or drawing cans be 
fitted with spring loaded platfo:r11S. '!'his avoids sliver 
entar;glement, consequent sliver breaks, giving increased 
piecings and waste. Suitable castors fitted to sliver 
cans, will avoid accidents and reduce effort required. 
for their movement. Can life will be prolonged. 
substantially status, items on omer, delivery awaited. 

- It is recommended that ICF should purchase a Zinzer 
Electronic Cam Simulator. This would facilitate card. 
repairs on site, and saving a great deal o! production 
time am money. 

- The NPD requested a bonus scheme to be BUggested. This 
i1 1hown as 

- Appendix XV. 
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VI. Rl!."'Vll.V or TASK LIST 

6.1 Tasks from .i!.!.:..2. to 3.1.10 (Section III) vere fully 
completed. KF nov has a fully operational Spinning Plant, 
together vith labour and. staff, fully trained. in all 
aspects including operations, supervision, planning, 
controls, maintenance, productivity nol.'1118 quality controls 
etc. Organisation and systems recoDDend.ed by the Expert 
and necessary for efficient production of high standard 
quality yarns are in full use. Q.uality level of 25~ 
vorld •s mills production (Uster Standard.) has been achieved 
in spite of constraint of materials etc. Excellent results 
have been attained in waste controls and machinery 
maintenance standards to-date. 

6.2 To-date there is no demand existing for self tvist yarns 
produced on Repco machines. It was therefore, decided vith 
the project authorities that during the mission the Expert 
vould not expend valuable time on this aspect. The project 
authorities will hovever, take steps to introduce the 
technology/ yarns. 

6.3 It was not possible to do ~ work on fancy yarns as the 
Saurer Allma machine has not been commissioned to-date. 

6.4 It was not possible to demonstrate the correct methods of 
re-grinding roller cots to maintenance staff and caechanics, 
as the originally supplied cot grinding machine was damaged 
in transit and even though, it was lea=at, that insuraJJCe 
fol.'Dlalities were completed many months ago, a replacement 
was yet to be delivered. 

6.5 Little or no time could be found for product development 
and technical assistance functions. As a matter of fact 
it was little too early also to start on a programme of 
development which involves setting and. resetting of the 
machines. Before proceeding to this work it is necessary 
to run-in the machines, establish of few stand.am blends, 
correspond.il:Jg routines and create an environment to attain 
the quality standards. This pre-condition is necessary 
to avoid mistakes and. troubles. Moreover there has also 
been constraint of supplies of raw-material of required 
specifications and. other pressures on time. 

6.6 THE PIWT PLA.N'l' 

It will be evident from the foregoing that emphasis has 
been placed on running the pilot plant up to international 
norms, so that it can service its purpose as a Model. This 
muat continue to be the objective which meana that pilot 
production should continue on sound technical and economic 
!'ootings. 
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VII. REVIE.V OF OOTWTS 
.f 

A coaparison'outputa envisaged and those actually realised is given 
below: 

1.1 A completely installed spinning 
plant for the manuf'ac ture of 
worsted spun ;yarn (in 
particular wool and acrylic) 
complete with prepreatory 
equipnent and installation for 
shrink resist treatment of wool 
tops in accordance with the 
processing technology required 
for the IWS superwash standard.. 

1.2 The spinning plant and its 
technical staff will be 
capable of: 

a) Demonstration of modern 
processing technology 
to the local spinning 
industry under continuous 
mill working conditions 
and management. 

b) or providing the knitting 
industry with a wide range 
of ;yarn types and counts 
(Wool Nm 12-60} (Acrylics 
20-48) complying with 
standards within 
internationally accepted 
Uster values necessary for 
producing a variety of 
Knitwear at quality levels 
acceptable to targets 
markets in Hard Currency 
Marketa. 

c} Providing consultancy 
service to the iJXlustry 
through 4 (four) trained 
local technicians 
1 {one} in blending and 
roving, 1 {one) in 
preventive mainte.nance 
o! spinning !rames. 

d} Conduc+:ing seminars for the 
sta.!! o! local industry on 
the experiences gained in 
the spinning plant. 

Spinning Flc.nt installed, 
cocmissioned and run in. 
Working on sound basis. 

D01''E. Staff working with 
growing ability and 
confidence. 

Althoygh makers claim is 
Nm 125 to 60s for 1~ 
wool. The Expert does not 
see this range as 
practicable. Counts in the 
coarser range are 
inefficient. In the higher 
range above Nm 48s. It is 
not foreseen tl~t a suitable 
top will be available. The 
plant has been successfully 
demonstrated from Nm 168 

to 48s. 

The Spinning Master (P} 
and Assistant Spinning 
Master are quite capable 
of demonstrating blending 
and roving plus BJ,>inning 
technology and preventive 
maintenance. 

The conducting o! seminars 
requires more time and 
experience, than has been 
acquired by sta!! as yet. 
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1 • 3 The technology used in the DC NE 
spinning plant vill be 
explained. in manuals prepared. 
by international expe.rts in 
coordination vith IWS and 
suppliers of equipaent for 

a) shrink resist trea:ment 
for voc.-1 tops and 

b) spinning technology for 
vool and acrylics. 

2.1 Yarn preparation unit for 
twisting, cone w!n4lng, dye 
cheese winding, yarn clearing, 
fancy yarn twisting capable of 
p.rovidii1g fur th~ &pinnfrig, 

knitting and dy-eing industry. 

2.2 2 (two) trained. technicians 
in the afore-mentioned. 
techniques with acquired. 
practical experience of 
consultancy services gained 
during the lifetime of the 
project in at least 10 (ten) 
local manufacturing units and 
in processing of 1 ,000 leg of 
yarn on each of the different 
types of machinery ins tall ed. 
in the centre. 

VIII. RECOMMENDATIONS K>R FUTURE 

DONE, with exception of 
fancy twister. Not yet 
erected.. 

DONE. SPDrtH?C MASTER (T) 

e.1 The E%pert bas no doubts that the impetus gained during 
the mission can and must be maintained. For this the 
rules will have to be followed. A period of consolidation 
is reco11111.emed., so that a solid foundation is laid for 
future progress and development. 

8.2 Experimentation can be a da.ngeroua pastime. It should 
not be indulged in without very careful consideration. 
Time alone will bring the skill etc necessary to succ~ed.. 

e.3 SoWld pipelines !or supply or raw materials of required 
specification must be established as quickly as possible. 
Do not be content with doing better than local units. 
The target must be toward1 excellence which cannot be 
attained with wool tops produced from the present wools 
with additives. 

8.4 A rationalisation of the product range is strongly advised. 

It 1hould be borne in mind that your machinea are designed 
to process better grade materials and attain excellent 
quality yarns. Such mixes as give high machine efficiency, 
target ~ua.lity at least co1t should therefore, be produced. 
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8. 5 Nowhere is the locu culture more in evidence than in 
yarn packaging. To fulfil its goal of leading a.way 
1rom the local culture a.nd raising technology and. quality 
standards, KF must move awa.y from the present sys-cem of 
yarn deliveries sewn up in Jute bagging. This is 
dangerous for yarn, unsightly and creates an impression 
of non-caring. Packing should be done in cartons 
containing 40 Kilo •s per carton. Printed KF high Tech. 
Yarns. 

8.6 The spinning ma.chines have electronic controls which have 
given troubles. The project does not have a qualified/ 
trained person to attend to electric and control circuit 
faults on these machines. The need for a good electronic 
engineer is therefore, apparent. The Expert suggests the 
appointment as being urgent. 

8.7 Auto~offer on the Autoconer should be run so that 

area. The standard of quality should be maintained 
after the departure of the Expert. Provided the prescribed 
parameters and processing standards a.re ADHERED TO, there 
should be no troubles. 

6.8 Processing of acrylic tops supplied by IPCL or J. K. 
Synthetics have presented no difficulties and produced 
satisfactory performance. Yarns produced from locally 
carded fibre were not fully satisfactory. Nep count 
was excessive caused by inefficient carding. Therefore, 
the local carding should be a.voided. 

8.9 False tints for wool will be received. These are designed 
to prevent mixes of different counts and qualities. 
Four colours have been ordered from which a wide range 
can be produced by mixing in varying proportion. Do not 
use colours indiscriminately, but designate the colours 
over ".fOur product :range. Keep to the colour plan at all 
times. 

e.g. 2/48 
1/42 
2/30 
2/26 

1~ Wool 
100% Wool 
10~u Wool 
1oo;., Wool 

Pink 
TUrquoise 
Green 
Blue 
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APFENDIX I 

THE IMR>RTAl{CE OF OHDERLTh"ESS &: CLEANLINESS 

Equally as important as technical matters i.e. U'j<. - Fibre Length - Drafts -
Doublings etc, is the question of o:rd.erliness and cleanliness. 

1. a) More problems - complaints - difficulties are ca.used by disorder 
than are caused by faulty processing i.e. wrong blends - mixed 
roving yarn - wrong draft wheels and. twist wheels. 

E7erythi.Dg must have a place and. be kent in it. 

b) You must have a properly ordered top store into which tops are 
carefully checked in and out vith each quality and. er lot/merge 
etc stored separa.tely and carefully. 

c) Tops must only be removed. from the Store to the Preparation or 
Drawing Area as and when required. You must not use the Drawing 
Area as a Second.a..7 Top Store. 

d) All machines should have a blackboard. on which the Lot or Blend 
number, quality - draft - twist etc are orom.inently displayed. 

e) Colours of various Bobbins - TU.bes - Cone!' should be fully utilized, 
to a degree where colour is a means of c::mtrol. When processing 
large blends, you may have to allow a change of Bobbin or Tube 
Colour. This should only be done by someone in authority - even 
then the colours should be treated as a SP.parate item and not 
mixed. 

f) All storage tubs - bins - trolleys must carry a boa:rd. or ticket 
giving details of contents. 

g) A potential source of mixing is "Material to be tested". 

All Tops - Bobbins - Cones or whatever Must carry a correctly 
written ticket at all times until return-ea-to its/their source of 
origin. 

h) Storage areas must be designated in the factory i.e. a space for 
cans between the various drawing operations. 

Areas for Roving/Trolleys - Yarn Tubs - Trolleys etc also must be 
clearly defined. 

It may be good to use white road paint on the floor spelling out 
each area. 

i) Such items as gear wheels - tools and spares must each have its 
own appointed place. 

2. CL&A.NLDIESS 

a) Cleanliness is next t.J Godline1s: The factory area. - it 
contamination - staining - dirt etc, are to be avoided, must be 
spotleu at all times, Hospital clean. This is especially so 
when different fibres a.re processed, acrylic being of light 
specific gravity will float on arcy air current in the vicinit1•' 
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b) ?'.achine cleanliness is alsc of paramount importance. Make sure 
prior to starting a Blend i;hat all forei~ bodies are removed 
i.e. Fibre - Dirt - Jil etc. 

c) Do cot use Tops or Bundles or yarn as .Buffets. ~is not :mly 
leaves dirt and stains, but is a contributing factor in waste. 

d) Do not leave lying any Botbin Tube or Con~ whether full or 
empty. That may be on t~e floor or deposited or dropped elsewhere. 
Check carefully and return to its rightful place. 

e) For the sake or both clea!Liness and orderliness - do not overfill 
any container. This is not only wrtidy but iangerous. Fallen 
Bobbins/Tubes not only beccme dirty, but may be picked up by the 
uninitiated ar.d deposited in an incorrect place. 

In any factory the list is endless. You must be constandy vigilant. 
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APFElIDIX 1!1 

Time in an Industrial Society and. Mf C Utilisation 

1. The machine is the master in an industrial society. 

2. Importance of starting aad. finishir..g times, break times etc. 

4. 

1) 

Starting and stopping should net be according to individual whim, but 
strictly controlled and signalled by a responsible person - perhaps 
by means of a hooter. 

Lost production 5 minutes per shift of 8 hrs means one machine stopped 
for 7i hrs - nearly one shift. 

All responsible persor.s should see to it that their own timekeeping is 
impeccable. In order to set an example, indeed they must be prepared 
to extend. their normal working hours at the beginning and. ending of a 
shift. Thia is to ensure S!llooth change over. 

COMING TO M/C UTILISATION the practice of shutting down for say 30 
minutes each shift is too common. Your productivity will (or should 
be) be based on machine availability for 24 hrs. It is, therefore, 
of the utmost importance that you organise split breaks. For example, 
in preparation you may find it necessary to run the F.M.6 Finisher 
24 hrs daily. You are staffed with 2 workers fer Gill Boxes 

1 worker for FM6 Finisher 

3 Total workers 

:- 2 should take their break say 10 am to 10.30 am retaining the R-16 
Finisher Operator who takes his break 10.30 am to 11.00 am. You now 
have one operator worker for the Gill Boxes plus one for the Htt6 
Finisher. At 11.00 am you return to normal. Repeat at appropriate 
times for further shifts. 

Spinning is more difficult and. should be arranged as follows:-

You have 7 spinners + 1 supervisor. At the first break 3 spinners 
and 1 supervisor leave, 4 spinners for 7 machines. 
At the second break 4 spinners break leaving 3 spinners and 
1 superv~sor for 7 machines. 
Return to normal at the end of second break. Repeat for subsequent 
shifts. Whilst not strictly necessary at this point in t~ue to split 
break in spinning - because of over capacity to twisting and winding. 
T!-.~re is much to be said for establishing a system from the ~ord Go -
often avoiding labour problems at a later date. 
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Below a di~-ram shows the patrolling metho~ tc be used.. 

e:---- 4(:-- t:::-- -r> 1 1 l r 

l f 

l r*1LJr 
l~l 
l l 

Repeat for all mf cs. 

a) The -bove sketch shows the method to adopt during meal or break 
times. 

3 spinners x 2 m/cs and 1 spinning x 1 mf c. The later being 
the weakest from spinner point of view. 

b) Patrolling must be continuous - no backtracking. Roving should 
be pulled out to prevent waste when end breaks occur. Leaving 
the repair of the broken end to later. 

c) The number of ends the spinner under double lead will repair, 
cepend.s on his/her own efficiency and effort. The spinability 
of the roving being spun and the degree of supervision. 

d) The sa.me method should be adopted for Schlafhorst Autoconer & 
Volkman Hamel twisting. 

Do not attempt this system on hand wi:.lding. 
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APfZNDIX 1C 

WASTE CONTh0L 

Raw material is expensive and must be carefully conserved as must other 
consumables. 

Excessive waste is usually a sign of :-

a) Foor quality raw material (unsuitable for the job in hand) 

b) Badly set or poorly maintained machinery 

c) Inefficient and poor workmanship 

d) Bad housekeeping 

e) Spinning outside reasonable count range 

1) It is comparatively easy {or should be) to obtain the total loEs figure 
i.e. the difference between input weight and output weight. All that 
is re~uired are accurate weighing at all stages. 

2) On the present system of top invoicing at 1$ Regain - without any 
compa.:cable advantage t•J the spinner, you will have to take steps to 
condition your yarn prior to invoicing. Thus trying to recover some 
of your invisible lo~s. 

3) Check your raw material carefully on receipt. Badly packed raw material 
i.e. burst packing e~c, can result in wastages even before you begin. 

4) Unpacking of raw material is of the utmo~t importance. Careless 
unpacking and bad handling results in both waste and yarn faults. 
Unpacking should be done under supervision. Tops should be removed 
and stacked neatly on duckboards adjacent to the first pasGage or 
operation. Do not drag Tops. 

5) In generAl it is possible to feed certain items, which would other
wise go to waste, into the back of the Autoleveller. There are how
ever certain qualifications. Any item so re-fed must be carefully 
handled - making sure a limited quantity is fed at any one time, so 
as not to overload. th~ Autoleveller Mechanism. 

It is desirable to feed the item to th~ Autoleveller, L• such A way, 
that two consecutive: draftings are not in the same direction. By 
example the following can safely be fed in; 

a) Top test lengths !or grams MT & Uster 

b) Test lengtts !or Grams Metre from each m/c 
(Uster Test Lengths should be carefully repl~~ed in the can). 

c) Faulty Rovings from Finisher etc. 
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waste from Roller Laps should not normally be re-fed nor should any 
other mass of fibre not in sliver form. 

All effort to avoid Roller Laps - Faller Laps must be ma.de by careful 
attention and well maintained machinery. 

Waste targets for preparation i.e. 1st Autoleveller through to FM6 
Finisher 1 ~-

Use small Sliver Cans for waste collection. Faint Red for 1st shift -
Blue for 2Dd shift - Green for 3ri shift. 

6) You have no recovery possibilitie~ with spinning waste which falls 
into 2 categories, except of course by carding or sale; 
A) Soft waste 
B) Hard. waste 

a) Soft waste: is derived from spinning end breaks into the pneumafil 
unit plus Roller Laps and Roving waste. 

Excessive Fneumafil & Roller Lapping - depend on good maintenance 
all round. - in particular avoid damaging the Pneumafil Tubes. 
Use of correct spindle speed and ring traveller are important here. 

For your guidance at a given spindle RPM, too heavy a Ring Traveller 
will cause yarn breaks due to excessive tension. Whilst too light 
a Traveller will cause yarn breaks, by too light a tension - signs 
of this are snarling at the spinning tube head or on the twizzle 
guide. 

Give frequent check~ on your spindle setting in relation to the 
Ring. This must be exactly centralised. Whilst a modern spindle 
rarely moves after setting - take care that when Ring Plates a.re 

removed for cleaning, they are replaced in the same position. 
Marking or Numbering of Ring Plates is desirable. 

If you experience Roving Waste through - badly made Bobbins -
thick Roving - thin Roving - then check carefully your Finisher 
and Intersector Passages. 

b) Hard Waste: This is not normally of significant qUc.. , in modern 
Ring Spinning. It originates mainly in -

- An incorrectly seated Spinning Tube 

- Bad start up at the beginning of a Blend 

- Incorrectly set Lifter Rails or Plates. 

The latter two points will not be obvious until winding on your 
Schla!horst Autoconer which will reject bits at start up of spinning 
or reject the whole tube for an incorrectly set Lifter Rail. 

Total waste Target initially 2%. 
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7) Winding waste:- This is haxd waste stemming from; 

a) The Knotter aeads. A poor quality yarn with many breaks can 
increase this factor substantially. 

b) Badly wound or incorrectly wound. cones. 

c) Faulty supply packages. 

a) Assembling & Twisting:- Again only hard waste is involved and arises 

a) From faulty or badly wound supply packages. 

b) Incorrect aligoment and tensions causing excessive end breaks 

c) .aadly made delivery packages and snagged come ends. 

Total waste in this area target 1~. 

9) Floor Sweeping:- This should be limited to fly waste. All Operators 
~ wear bags and not deposit waste on the floor. 

Watch for worn Ring Travellers and Separators in Spinning. 

In 2 x 1 Twisting ensure correct Balloon Dia, by viewing with Stroboflash. 
Check that Automatic Lubricators are operating correctly at all times. 

All the above if incorrect or neglected can and will induce excessive 
fly waste. 

Target Minus 0 '5~~. 

10) Waste should be collected daily and weighed. Keep soft waste and hard 
waste - floor sweepings separate. All qualities and different fibres 
should also be separated. Show on your daily production sheet: 

Preparation - Soft waste 

Spinning - Soft waste - Hard waste - Sweeping 

Twisting & Winding - Hard waste - Sweepings 

11) Whilst Rav Material is the single largest cost factor, there are other 
expensive consumables which have the habit of becoming lost - stolen -
or simply strayed. 

Into this category falls:-

Stores - Additives 

Stores - Roller cots and aprons 

Stores - FM6 Rubbers 

Spinning Master - Ring Travellers 

Spinning Master - Cyanoacrylate Adhesive for Aprons 
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Spinning Master - Distance Pieces 

Stores - uils & Grease in General 

Spinning Master - Spinning Tubes 

Spinning Master - Paper & Plastic Cones 

Office Stores - Stationery Requisities 

Spinning Master - Pneuma.fil ib:ushes 

Spinning Master - Spinning Hooks 

All the above Items {and many more) should be carefully controlled, with 
the smaller items under the direct control of the S~inning Master. 

a) Do not issue items such as Ring Travellers AD LIB. 

b) Keep careful control of adhesives. 

c) Distance pieces arxl condensors are often lost through laziness. 

d) Do not over oil or grease. This is wasteful and dangerous. 
Stained yarn often results. 

e) Do not issue new Pneumafil ib:ushes or Spinning Hooks, until the old 
ones are produced. 

The above are for your guidance and again, the list is endless. 

AlllVE ALL DO NOT WASTE TIME. 
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APFENDIX 1D 

MATERIAL OR I.CT SEPARATION 

INTRODUCTION 

In all factories there are one or more people, who can be described as 
Mr Nobody. These gentlemen are only present when mistakes and/or faults 
occur. This fact of life applies especially when we have mixed yarn on 
our hands. It's nobody's fault, nobody has seen anything. Everybody has 
followed his or her instructions. In short no one knows anything, and 
nobody is to blame. 

There is no way we can allow matters to rest at that point. I.mmense and 
often irreparable damage can be done. Souring customer relations and at 
huge financial losses. 

1 :1 CRICL'l 

The origin of mixes lies in the diverse number of fibres we are asked 
to process. Add to this that every lot of wool - evecy merge no. of . 
any synthetic - must also be kept apart. 

Different counts in the same fibre compounded by different twists 
i.e. hosiecy and weaving only add to our problems. Even yarn twisted 
on Hamel twisting and Volkman 2 x 1, must be treated as separate 
individual lots, because of the different twisting action. 

1 :2 CAUSES 

·rhe causes of mixing lie in failure to record:-

a) Details of incoming raw material. 

b) Inefficient storage of raw material. 

c) Incorrect issue to production line of raw material. 

d) Odd Tops lying around in Stores - Dr~wing or elsewhere including 
Superwash. 

e) Failure in Drawing to separate by at least one machine, each and 
every lot. 

f) Failure to ticket stock correctly, or not to ticket at all. This 
applies at _!!! processes through to despatch. 

g) Failure to alter machine process boards, in all sections of 
spinning department. 

h) Test lengths or Bobbins sent to Lab and returned without identif
ications. 

i) Samples from one Dept to another, without informing management of 
the dept. All samples should be carefully watched until returned 
to source. 
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j) Failure to read lot or blend tickets and to identify according to 
Bobbin or Tube colour. cone colour or hank tier. 

k) Odd Bobbins - T'.ibes - Cones dropped and not immediately picked up. 

1) Fibre contamina-cion acrylic/wool - superwash/untreated will only 
by prevented by great care and. cleanliness. 

1&3 The list is end.less. Mixes happen in the best of circles but careful 
organisation. training to follow the rules automatically can cut the 
risk tc a minimum. 

Any system depends on people. Failure to observe the rules by only 
one individual can lead to expensive ~haos. 
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API'fu'ID IX IIIA 

MATERIAL !L\!J>LL~ 

1 : 1 Correct handling equipment should be provided for 

Tops 
Roving 
Full &: ~pty Spinning Tubes 
Ccnes etc. 

Suggestions for trolleys etc, are included in this section. 

1 :2 ~p HANDLING: The area designated as tops store, is only accessable 
via post spinning, spinning and preparation areas. Alternative access 
could be provided via the service block entrance, passing between 
dyehouse of superwash, directly to the top store. 

A low level hydraulic trolley of a suitable capacity is sufficient 
for transportation. 

1 :3 ROV:IN:;: we must get away from the continual handling and re-handling 
of roving. Two different trolleys are illustrated. Each of sufficient 
capacity to carry 124 roving bobbins ( 1 side). Loaded directly from 
the FM6 high speed finisher. Storage could be adjacent to the A. C. 
Plant in the spinning area. 

1 :4 SP:ruN~: Ideally spinning tubes should be doffed directly into 
containers suitable for feeding directly to Autoclave if desired. 
Carried on a low level trolley. Smaller containers clipped to each 
end, carry sufficient empty tubes for doffing. 

1:5 CONES: 
roving. 
carried. 

Cones should be stored on a similar trolley to that used in 
A slightly longer peg will enable two cones per peg to be 

Bear in mind that excessive handling of material is: 

a) Totally non productive 

b) Contributes directly to waste 

c) Contributes directly to inferior quality 

d) Makes winding more inefficient 

1:6 Empty Bobbins - Tubes - Cones to be stored neatly in Bino.. 

1:7 Plastic carts at present in use, are far too big and unwieldy. More 
especially as now a female labour force is involved. Requiring at 
least two females to move when full, and who cannot physically reach 
the bottom. Half this size would be ideal. 
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APFE!J>IX IIrB 

EI.ElttEYI'ARY RAW :-1A.TERIAlS EtR SUPERVISORS & JOBBERS 

~ime permits only an introduction to this huge and im:portani; subject. For 
our purpose we can group Raw Materials as follows: 

a) Animal 

b) Vegetable 

c) Artificial 

d) Synthetic 

e) Mineral 

a) Under this heading fall - wool - 1110hair - cashmere - angora - cow hair -
horse hair - human hair etc. 

b) The vegetable grouping includes cotton - jute - flax - ramie etc., with 
the exception of cotton. These are te~ed. bast FIBRES. 

c) Artificial Fibres are those with an organic origin i.e. Viscose Rayon -
wood pulp, Acetate Ra.yon - cotton linters, Alginate Rayon - seaweed., 
casien Rayon - sour milk, etc. 

d) This grouping comprises the tr.ie synthetic/nylon - polyester - acrylic -
polypropylene etc. 

e) The two main mineral fibres are asbestos and glass. 

Our ma.in conc~rn is with wool and it is to this fibre that we shall 
devote ~he majority of our available time. The domestic sheep has been 
aroWld almost as long as man himself. Without doubt we can say that 
wool would be used as clothing by early man, in the form of sheepskin. 

wool is produced. from many different breeds of sheep. ~ch having its 
own characteristic and end use. Some years ago it was reckoned that 
England alone had some 39 distinct breeds, making it an important 
producer os specialized. wools. 

By far the largest producer of fine wools however, is t~e Merino. 

Main producing cowitries are:-

Australia. 
South Africa 
South America 

Whilst New Zealand produces a little, the climatic conditions are not 
ideal !or Merino wool growing. On the other hand New Zealand is leading 
producer of fine bred wools, derived mainly from crossing the Merino 
with the Romney Marsh. Very usable wools indeed are produced, together 
with the added advant~e of good meat. 



Australia occupies the pre-eminent positior- in the growing of Merino wools, 
supplyino by far the biggest share of the worlds market. Careful breedirur 
:uid culling also puts Australia ahead in the quality stakes. 

~ool sorting, formerly done on the fleece, after bri tching and skirti: .g is 
now largely a thing of the past, with fleeces being britc.~ed and skirted, 
then simply classed. In general what is looked for in a good quality fleece 
are:-

a) Fibre fineness 

b) Fibre length 

c) Sound staple 

d) Crimp 

e) Vegetable matter 

f) Yield 

a) Fibre fineness is a measurement of fibre rlia. The range being shown 
below. 

American and British grading are shown together with average microns. 

Source International Wool Secretariat 

Wool ~uality 

Range in Avg. British rerm American grading 
microns grading 

17'7-19'1 eo•s j Fine 
19'2-20'5 ?O's II 

20 16-22 10 64's Merino II 

22' 1-23 '4 62's Half blood 
23'5-24'9 60 1s II 

25'0-26'4 58'•) Fine J ~hree eighths-blood 
26'5-27'8 56's Cross II 

27'9-29'3 54's bred Quarter blood 
29'4-30'9 50'sl ~~i1 

II 

31'0-32'6 48's Cross Low quarter blood 
32'7-34'3 46'sj Bred II 

34'4-36'1 44's 

36 1 2- 38 '0 4C's 
Low ~ Common 

38' 1-40'2 36's Braid Crossbred 

The Britsh grading of 80s quality (17'7-19'1 microns) is normally the 
quality produced commercially. Although qualities as high as 100s 

finest 

(15'5-17'6 microns) are produced in small quantitie1. 

Originally the British term was intended to indicate the maximum worsted 
count to the wool ~hich could be successfully spun. Today and for a long 
time past this has not been true eg. most spinners would prefer a 64's 
~uality 20 1 6-22'0 microns to spin 1/48s, some even the 70's quality. 
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b) Fibre ~ength is a very important element in s~innability. Together 
with Fibre Fineness forming a very big slice of the prJcessi.ng 
parameters of the suitability of a particular wool fo~ spinning a given 
count. 

c) Sound staple - ~he staple can be affected by disease and severe climatic 
conditions i.e. drought. A break in growth occurs and weakens the 
staple. Under process this would lead to an unacceptable level of ribre 
bre~-e. 

d) Crimp refers to the waviness of the fibre and is described as Crireps p.er 
Cm. or crimps per inch. The finer ·.•ools having 1D0re crimps -per 
centimetre than coarser wools. Of f.~me aid in processing by providing 
interfibre friction, but its main effect is in the appearance and handle 
of the finished product. 

e) Vegetable matter - mainly comprises of Burrs and Se•?d.s. The a.mount can 
vary substantially acco:ding to the type of Pasture Sheep are run on. 

Britchings and skirtings contain a far higher percent of vegetable 
matter than does the Fleece. 

Good Fleece carries up to 2~ v.m. whilst in Eritch:ir..gs and skirtings v.m. 
can be as high as 8~.. In the case of Fleece, Burr Rollers fitted to the 
earning machine are sufficient ~o reduce v.m. to an acceptable level. 
Britchings and Skirtings howeveL, a.re often carbonized prior to further 
processing. A Peralter Roller fitted to the Card Crushes the Burrs, 
which fall away as dust. 

f) Yield - This is the actual weight of clean wool obt~ined after scouring 
etc. Natural grease and dust can vary according to Breed - Diet -
Pasture. 

Correct and accurate estimation of Yield is extremely important in wool 
buying, whilst this is still one of the wool buyers important assets. 
Today core testing etc., gives sufficiently ~ccurate information for 
very reliable yields to be quoted. Different breeds of sheep produce 
wools which have a particular range of end usage. 

1'.a.rakul 
Fat Tailed 
Welsh Mountain etc., being used as carpet types. 
Lincoln being used for suitings and inter lings. 
Cheviots for Hosiery and Tweeds. 
Merino for suitings or fine hosiery. 

It is hoped sufficient interest will have been generated with this very 
brief talk, to cause your further study of the subject. 
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AFE:ID LX IIIC 

INTRGDUCTIC~ TO YAf.N :-IANUFACTURE Ra SUFERVISCRS A~\D JOBBERS 

ThTICDt;CTIGN 

Yarn has been manufactured from the earliest tl.llles by hand. Perhaps the 
First Spindle originated in F.gypt some 4,000 ::rears ago. Simply a round 
piece of wood pointed at the bottom, fitted with a round stone spindle 
whorle. The Spindles, given impetus by hand, inserted Twist at the same 
time as the fibres were drafted hy hand. The Spindle point eventually cam.a 
to rest on a stone situated on the ground. Winding on of the resultant Yarn 
was ther. by hand, and the pro~ess repeated. 

Developn:.ent via the Spinning Wheel, Spinning Jenny and :o:ule, to fully 
me-chani;;ed s:pinning was rapid in the last century. Whilst the last 3 to 4 
decades of this century has bro~ht accelerated development. 

I'h.g search for even more productive machinery and methods is still on, with 
th~ ma.in impetus coming from the ever increasing labour costs. 

~·lier this century and even ui;. to the 1960 's Worsted Yarn was spun on:-

Cap Spinning 
Ri~ Spinning 
F:.yP.r Spinning 
Mull> Spinning 

The llOre popular system being Cap Spinning and so o:i in descending order. 

·fuere were oovious mechanical limitations in the we.y cf increasing package 
size and spindle speeds, both with Cap Spinning and Flyer Spinning, whilst 
the r1.ule suffered for the same reasons plus its very high labour cost. 

'!'he fi.eld was therefore open for developing EU· · Spinning to its ul ~ima te, 
and tcdav it is not easy to forecast if the er~ .... of that development has 
largely been reached. whilst there seems no reasonable limit to the 
mechanical speeds at which modern Ring Frames can be :i:'Wl. The mechaui"al 
properties of the yarn being spun, limit spindle speeds, to far below ;hat 
which is I'!E.C'rlA.NICALLY possible. 
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Before discussing the actual spinning process, we shall consider in brief 
the preparatory processes. 

Two main systems used to exist. The French or Continental system, utilising 
the shorter wools and dry spun. Fibre control was by pins through to the 
Roving stage. The English or Bradford system used the longer type wools, 
oilcombed to 3)-~ oil content. Fibre control after gilling, vas by Twist. 

Todays system could be said to contain elements of both systems. In all 
cases comprising a series of Gill Boxes or Intersectors, vith one or more 
delivery neads. By means of repeated draftings and doublings the required 
Sliver weight is produced. Fibre control being by means of pinned fallers. 
Todays intersectors are precision made machines capable of 2,000 fa:ler 
drops per minute and beyond. 

After the final Gill Box, the resultant Sliver may be further processed in 
one of 3 ways. 

a) Direct to the Spinning machine in Cans. This largely depends on the 
count of Yarn to be spun. This method is favoured in tne heavier count 
range. 

b) Processed on a Flyer Rover, vhereby further drafting takes place and 
the resultant roving is wound onto a positively driven 'Bobbin with a 
slight twist inserted. 

c) This is favoured by many who still believe draft against Twist is an 
asset in producing a quality Yarn. 

The degree of Twist inserted must be such as to make unwind:·.ng from the 
roving Bobbin feasible without roving breaks. On the other hand it 
must not be so high as to interfere vith efficient drafting, which would 
result in TWTI'TY Yarn. The ability to estimate the correct roving Twist 
is one of the assets required by all preparation supervisors or managers. 

c) The third method favoured by some because of its high productive 
potential and comparitive cheap initial cost is the Rubbing Rover or 
Finisher. 

Capable of speeds up to 150 metres per minute cohesion is given to the 
fibres by means of reciprocating Rubbers, two ends per Bobbin is the 
norm making for reduced creeling on the Ring Frame, provided a suitable 
sized Bobbin is produced. Drawbacks to this system are:-

a) Sensitivity to fatty content which should not exceed 0'9', .. with 
safety. 

b) Unless very careful hand.ling is the norm at all times, fibre 
disturbance can result in subsequent Yarns faults. 

BLEND ING AND MIX IN; 

From work done in the 1950's and 1960 1s, it was determined that a minimum 
of 400 doubling& were required to produce an even distribution, this 
remains true today. The results were determined by m.U:ing black and white 
wool tops in a variety of propertions and visually detel'mining the effect 
in Knitted Fabric form. There is no doubt that Combing is the most efficient 
mixer and with todays trend towards the more vertical unit. Many Bpinners 
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toda.y possess a. re-·combing unit, in which blending is carried out. This is 
cer'tainly true of wool/polyester blend'l. w'hich must be comb mixed, if good 
results a.re to be o·.Jta.ined.. Apa.rt from mixtures--or-colour and different 
fibres, it is often necessary to blend different wools, in order to achieve 
the required specifications, at the right price. Whilst not as critical as 
blending colour and different fibres, one should nevertheless aim at as high 
a number of doublings as possible. 

With the medium/short wools available, overdrafting is not advisable, rather 
yuu should aim at reasonable drafts and balance inputs and outputs to 
achieve maximum doublings. An example is given below:-

TABLE I 

Machine 

Blender 

Auto leveller 

1st Intersector 

2nd Intersector 

Finisher 

Sliver 
weight 

20 

20 

20 

11 

5'3 

Doubling 

8 

8 

4 

3 
1 

Total 
input 

160 

160 

80 

33 

5'3 

Total Doubling 768. Without Blender 96. 

Draft 

8 

8 

7'2 

6 1 2 

10'0 

Output 

20 

20 

11 

5'3 

0'53 

Your Blender may be fully occupied in processing material from the Super
wash process. The No. of doublings without the Blender would be 96. With 
the Autoleveller as a first passage, and intersectors in good condition, 
96 doublings should not cause.a deterioration in Sliver levelness. As has 
been in evidence time after time in practice. You should however, ALWAYS 
use the Blending passage for Blends of wool and synthetic. 

Provided you have a suitable Raw Material you may increase doublings and 
drafts, and still experience no deterioration in yarn quality. You must 
remember at all times, that excessive spinning draft on short wools (despite 
various manufacturers claims), will definitely produce uneven yarn. Your 
roving weight must therefore be such as to avoid overdrafting in spinning, 
this is illustrated in Table r, where to produce 1/32 nm from a Roving of 
0'53 grams, requires a draft of 17. With a longer wool doublings could be 
increased as in Table II. 

TABLE II 

Machine Sliver Doubling Total Draft Output 
Weight input 

Au to leveller 20 8 160 e 20 

1st Intersector 20 5 100 7'7 13 

2nd Intersector 13 4 52 6'9 7'5 

Finisher 7'5 1 7'5 12'5 0 16 

Total Doub lings 160 
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~e see we have 160 doublings as opposed to 96 (wittout Blend.er) in ~able I. 
:'o produce 1/ 32 nm from a Roving of 0 1 6 grams requires a draft of 12..22· 
It is seen that the balance between doublings and the draft applied is 
critical. ~ur own experiments have shown, that given a good level top, 
reduced draft produces a more even yarn, as does additional doublings. 

SUMMA..':1.Y 

:ime does not permit us to go into the required detail, machine by machine. 

The following ~o's and Don'ts should be kept in mind:-

a) Give careful and daily attention to fallers. Bent or broken pins can 
be responsible for faller laps, increased waste and certainly yarn 
faults. 

b) Keep all drafting Rollers in good condition. When the synthetic pressure 
roller becomes grooved and/or nicked, faulty Slivers will result, re
grind immediately. 

Inevitably you will have some degree of roller lapping. Take care when 
removing Laps from the steel drafting rollers, that the roller is not 
scratched. This results in excessive roller lapping. Always use a Hook 
for removing Laps NOT A KNIFE • 

. 
c) Your machines are fitted with broken end detectors, both back and front. 

Uisure they are in working order at all times. Faulty detectors create 
faulty Slivers, allow excessive l~pping and may seriously damage your 
machine. 

d) Check Autoleveller cone belts. If they become too pliable, faulty 
operation of the unit will occur, change immediately. Check regularly 
for easy movement of the memory rods. 

e) Do not allow Tops to be placed on the floor, with Slivers pulled from 
the middle. This is one cause of reverse drafting additionally positive 
twist is inserted into the Sliver and causes excessive force to be used 
during drafting. 

f) Check Finisher drafting rollers, drafting aprons and rubbers daily, 
remove any faulty pieces. 

Do not clean synthetic rollers and aprons with a petroleum product. 
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A.PFEND IX II.ID 

Y~'l MANUFACTURE II 

RlR SUFE..ttVISORS & JGBDtRS 

Today, possibly our last opportunity, we shall briefly discuss Spinnir.g. 

As we saw in the introductory notes, the majority of Spinning Spindles are 
of the Ring type. Our time restricts any discussion on other types of 
Spinning in use today. 

Cpen end spinning has gained some ground in cotton spinning with the coarser 
coUn.ts. Until now, open end spinning has enjoyed little success in worsted 
spinning. 

Repco spinning, once hailed as the machine of the future, producing a self 
twist twofold ya...-n directly. The character of the yarn however, has found 
little acceptance in the markets. Cirospun on the other hand, has found a 
market in certain areas but is unlikely to interest KNITWEAR manufacturers. 
Cirospun is in its simplest fol.'Dl, double spinning, fol.'Dled ~Y passing two 
ends of roving through the drafting zone and uniting them at the twist point. 
A device ensures no singles spinning takes place. The process is highly 
productive and eli:ninates the twisting operation but we must remember the 
yarn is not a true twoply yarn as we know it i.e. Z Twist V's S Twist. 

Air Jet spinning and open end friction spinning, are as yet very much in 
the developnent stage. 

RD;G SFilffiING - ':'he machine comprises a rovir.g creel, drafting rollers, 
a. means of fibre control, usually double Apron. Various guides Spinning Ring, 
Spindle. 
Recent developments have taken place in :
Increased spindle speeds. 
Automatic doffing such as Co-We Mat, increasing machine length up to 1,000 
spindles. Roving rings, aimed at further increasing speed. 
Computorised recording of stopped time. 
Roving end break devices for reduced waste. 
Cf these developnents it is felt that not many have a real application in 
developing countries. Rather they are aimed at Countries with high wages 
cost. 

Automatic doffing is one such development. Whilst machines of 1,000 spindles 
are only applicable to factories having say 15,000 spindles plus, with long 
runs of the same count and quality. 

The revolving ring allows some increase in spindle speeds but it is felt by 
many that the added complication plus increased capital cost, offset any 
advantage. 

In my own view computerisation, except under FARTICULAR circumstances, tends 
to reduce management involvement at shop floor level, a fact in itself which 
has nothing to commend it. Roving end break devices can be fitted in order 
to prevent waste on an end break occurring. Again, Wlless operators are 
overloaded, benefit is in doubt, creating as it does, reliance on a device 
and decreasi.ng operator awareness. 

ZINZER 319 L is the machine you have. Given all the necessary gear wheels, 
you have a draft range from about 9'5 to 53. Far wider than you will ever 
use. 
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:'wist rar.ge is from 196 to 783. ~GNT a.A..'liE :.s claimed. to be 1/12 run to 
1/60 nm. I do not advocate trying to take advantage of this range. Your 
maximum efficiency lies between 1/24 nm to 1/48 nm. 

SFINDLE SPEi:llS are obviously affected. by the spinnability of the material. 
This factor can reduce efficiency substantially is the count becomes too 
fine. 

;.jn the other end of the scale, a point is reached. 'Where correct piecen~ 
becomes impossible due to delivery speeds. ~his can vary considerably and 
depends on the quality of the operators. In your case at K.F. I suggest 
a delivery speed of 23 mts a minute is a reasonable ceiling for quite some 
time to come. 

Given below are some typical spindle speeds by way of Example:-

Count 

1/32 
1/24 
1/20 
1/16 
1/12 

TFM 

450 
390 
350 
320 
200 

Delivery in 
mts min. 

23 
23 
23 
23 
23 

Spindle R.F .:1 

10350 
6970 
8050 
7360 
4600 

Also affecting efficiency in the heavier count range are the :nuc~ increased 
stoppages due to doffi~. 

~hilst in the finer count rar.ge a maximum spindle is reached when you run out 
of Travellers, that is to say the angle of t~ential pull is such, end 
breakage reaches an unacceptable level. 

The angle of tanential pull is also dependant on the relationship of Ring to 
Spinning tube Dia. There are those who use a specially made spinning tube, 
with an increased diameter for finer count spinnir.g. This is not advocated 
as spindle balance and therefore life, is affected. 

Tl#IST can vary with the fibre being spun. In theory the Twist should be the 
iiii'Iiiium required for a good spin, it is not 'Oractical to va.::.7 twist too much 
either more or less. It must be kept in mi."ld that twist is one of the Yarn 
characteristics, which can alter the appearance of the knitted or woven fabric. 
You should therefore, determine your Twist levels by means of a Tvist Factor. 
This varies somewhat from mill to mill, according to the spinnability of the 
raw material, condition of machinery and the ideas of !llanagement. At K.F. 
I have advocated a twist factor 82 for nosiery Yarns and 85 for #eaving 
Yarns. 

Turns per metre a.re determined by twist factor square root count. This 
formula has produced very satisfactory results until now. I suggest you 
keep to it. 

Twofold twist is another matter entirely and depends on the end use to 
which the Yarn is to be put i.e. nosiery - Weaving - Gaberdine - Marl etc. 

~ - rhis is provided 'by SKF a.nd is the .P .K. 1602 SLir DRAF'f ty-pe. For 
your present product range I recommend for wool, Drafts between 1~ and 17 
and for acr/lic 23 and 28. 
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•hilst it is possible to adjust the ratch within narrow limits, with t!:e 
normal mean fibre lengths normally processed., you will find tests show 
little adva.~t~ either one way or other. 

:'he system. is provided with double aprons and ~ recessed. top a-pron roller, 
to allov slip drafting to occur. Check the slip draft rollers regularly. 
Faulty Rollers produce faulty Yarn. 

The apron cradle is fitted with a distance piece on :ts leading edge. 7hese 
are of varying sizes and are interchangable. The apron gap at the point of 
drafting, is increased or decreased. by tb.is means, again unless a combination 
of extremes occur, test results indicate no significant difference between 
the three distance pieces. 

Your Zinzer 319 L will give you many years of good service, if properly 
maintained. and at high efficiencies if the ground rules are followed. 



AFF~IDIX. IV 

1.1 Using a combination of makers recommendations and personal experience 
values. Spa.re parts have been prepared for ordering to cover the 
facilities requirements to end 1986 and submitted. 

2.1 It is of great importance to have the correct addi~ive for the job if 
good results are to be obtained and maintained. 

As it is the intention to process:-

a) 

=~ d) 

100,:-:_ wool 
1001:. Acrylic 
Blends of wool & acrylic 
Blends of wool polyester 

A good general purpose additive is required, applicable to all fibres. 
This avoids confusion and application of tlE wrong additive in error. 
A number of such additives are available, and are applicable to all 
processes where an additive is normally applied i.e. superwash -
blending - autoleveller. 

2.2 Duroslip 1410 - Supplied by J. T. Thompson, Bradford., England. 
Crosslube CL - Supplied by Crossfield (Chemicals) Ltd., Warrington, 

.aigland. 

Application rate is normally:-

1. Fart Additive 
2 • Parts 'Ilia ter 
With a spray rate of 2';.: Emulsion your consumption would be 5 Kilos of 
additive to 1,000 Kilo's ::uaterial. According to the production 
requirement in spinning 

.Period 

Sept to De-: 65 
Jan to March 85 

April to June 65 

Kilos 
expected 

54487 

53405 

95081 

Kilos 
Additive 

272 

267 

475 

Stock Required 

2 Barrels 

2 Barrels 

5 .Barrels 

2.3 Stocks of 5 Barrels should be maintained at all times - plus your 
superwash requirement as yet not determined. These additives contain 
their own anti-static and it should not be necessary to add further 
anti-static. However, emergencies do occur and a s~ck of 50 Kilos 
Nopcotat L·v 40 could be maintained. 

2.4 J. T. Thompson, Bradford, Gi~land also supply first aid in the form of 
aerosol cans. Duroglide which is an anti-static powder and an anti
static spray. Both provide excellent emergency treatment for difficult 
lots. Stocks of 12 cans each could be maintained to advantage. 
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t! .o 

~itive ;L~ting is absclutely essential when processing a wide ra.r'6e 
of ~ualities and counts. ~o ensure no mixing occurs, tint for acrylic 
is easily :nade up in your own dyehouse. For wool however, we have yet 
to find a suitable tint locally. 

Again J. :.'. Thompson of :=radford stock tints in liquid form, which are 
diluted on site, to the colour depth required 0'5; on weight is 
recoL:1C1ended. I s~gest you stock the following:-

Fir..k 
Blue 
Lime LF 

Utilizing these colours a wide range of sha.ci.es can be made up by 
mixing tte different colours. After trials I suggest you stock 
1 drum (200 Kilos) of each colour • 

Volkman coning oil, two 
prevent excessive dust. 
scourable and stable is 
Vickers ~armene, Leeds, 

src CK C:IE BARREL: 

for one twisting requires a coning oil to 
Take due care that a lubricant which is 

used. A good woollen 'Jlending oil such as 
England, is well tried and tested. 

Faller pin strips, Faller pinning varies with material being processed. 
As o~ now your general scheme of faller pinning will suffice. I 
suggest however, that you carry a spare set of fallers for the second 
intersector, pinned to 6 pins per cm. Supplier Drie-S-Weak, Germany. 

Your stock should be:-

.Je-Felter 2'5 pins c:n. 500 pieces 
Slender 5 pins cm. 500 pieces 
Autoleveller 5 pins cm. 500 pieces 
1st Intersector / 

;:ins 500 pieces 0 cm. 
2nd Intersector 7 pins cm. 500 pieces 
Faller strip glue 50 bottles "A" 50 bottles "E" • 

3.2 Ring Travellers, your normal range of Ring Travellers will probably 
run from 19-25. With perhaps the odd call for 16-26-27. 

The following stocks are 
from Yo. 21 - 25 

19, 20 - 2b 
18 - 27 

Reiners & Furst, Germany 

suggested:-
10 boxes 
5 boxes 
2 boxes 

are reliable suppliers. 

3.3 Cots and drafting aprons should be available locally of Armstrong 
technology. Stocks should be:-

Gill box pressure roller cots 10 pieces 
Gill box rubber tubing 25 pieces 
Gill box suction strip 25 pieces 
FM6 drafting aprons top 32 pieces 
FM6 drafting aprons bottom 32 :Pieces 
?M6 suction strips 100 pieces 



F:~6 back roller cots 
E!16 front roller cots 
™6 rubbers 
Zinzer top dra.!'ting aprons 
Zinzer bottom drafting aprons 
Zinzer roller cots 
Cyano acrylate Adhesive 
Volkman Drum rubbers 

6 
6 

10 
500 

1000 
250 

10 
25 

pieces 
pieces 
pieces 
pieces 
pieces 
pieces 
bottles 
~ieces 

Flastic cones are prefered for internal use. 20,000 pieces, 4 colours, 
5,000 per colour. Depending on price paper cones may be prefered for 
delivery to customers. A stock of 50,000 pieces should be maintained. 
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!JORK LOAD & LA.2CUR COI'!PLIME..\"T 

·~ Spinning Masters:-

a) Spinning Master {T) - responsible for planning - quality control -
technical development and technical assistance etc. 

b) Spinning r-;aster {?) - responsible for production - labour control -
maintenance - operator training etc. 

Are already installed:-

An Assistant Spinning ~.aster with direct responsibility for maintaining 
the :naintenance schedule is also in position. 

A trained Autoconer Mechanic is a must. Such a person is in extremely short 
supply locally. KF will have to take advantage of Schlafhorst training 
courses held in India once or twice a. year. 

All other designations are self explanatory. 
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Hh;COMJ•1lllillb!U LABOUtt 

ltL-.::>lQNS IBILrl'Y 01<"' JOB 3 SllIFI'S 1 SHU.'1' ~llHTSL'OO liALANCh; 
No No of 'l'otal No No of Total No No of ·rotal 

S'l'A1''1'' Req. Shifts ~ !!S.:. Shifts !!!l.:... .::!9.!. Shifts ::!.9.!..... --
SPINNING MASTER (P) AND (T) 2 - 2 2 - 2 2 - 2 
A~~ !STANT SPINNING MASTl!:H 1 - 1 , - 1 , - 1 
SU l'l!.;RV ISO HS 1 3 3 , - , , 2 2 
CLc:ttK - T~'l'l:H 1 - 1 1 - 1 , - 1 

WOR~ 

Gl!:NERAL ·rors ROVING 1 3 3 1 - 1 1 2 2 
N_t;CH. l>HAW/~:il>IN 1 3 3 1 - 1 1 2 2 
f'Th:CUS. TWIST/WIND 1 3 3 1 - 1 1 2 2 I 

C.L.t:ANEH/SWE!!a'l?:H 1 3 3 1 - 1 1 2 2 I°• .. 
m.:-1'"'1!.:LTING BIBNDING 2 3 6 2 - 2 2 2 4 
PREPARATION 2 3 6 2 - 2 2 2 4 
1''INISHER 1 3 3 1 - 1 1 2 2 
SPINNl!.:RS 7 3 21 7 - 7 7 2 14 
WlNDgRS (AU'l'O) 2 3 6 2 - 2 2 3 6 
HIRSCHHURGt:R 1 3 3 1 - 1 1 3 3 
Ml!;LTl!!R 2 3 6 2 ·- 2 2 3 b 
'!'WISTING VOLK 1 3 3 1 ·- 1 1 3 3 
HAMEL 1-2 4 3 12 4 ·- A 4 3 12 
HU:LING 6 3 , lj 6 ·- 6 6 3 HI 
HbPCO & YARN PACKING 3 1 --2. 2 2 3 1 ...-2 

106 39 90 
').. Absentees 5"7- 5 2 4 
Holidays IW 355 days ---2 _l ~ 
15 days off )), 'l'otal 116 4~ 9tl 
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A..FrE~JlLX. VIE 

EFFICIENCY & PRCDUC~IVI'!'Y 

L"fl'ROD UCT IC N : 

Spinning is always regarded as the productive unit in any yarn manufacturing 
unit. Should we not feed ring spinning sufficient roving from drawing, they 
cannot tiroduce. Similarly if winding & twisting create a bottle neck then 
~-ain the spinning spindle is idle. 

when calculating any efficiency or productivity it must be against the 
spinning spindles. 

DAILY RCU'l'INE 

You have received weight record sheets for each section. Weight must be 
recorded shift by shift with a daily total. ~hese "eighine,-s should enable 
you to discern out of balance sections and take immediate steps to over
come the problem. 

7he production of every Section must be recorded on the analysis sheet. 
worker hours, waste & sweepings must also be recorded. Spinning production 
is analysed for: 

a) ~".achine efficiency 
b) ~orker efficiency 
c) froC.uctivity 

Y.ACEI!IB EFFICIEriCY 

Target 

95; .. 
85;'. 
2'8 Kilo's per man hour 

Any spinning dPpartment produces. 

1) A range of counts and twists. It is necessary to have a norm by which 
efficiency can be measured, whatever tC.e coWlt being spun. ~his can 
be termed "K" factor. It is derived from the average count x average 
twist ~ 1000. 

Average count and twist can be determined say over 6 months running. 
For our exercise we assume average count 1/40 - average T.P.~.500. 
This means we have a "K" fa~tor of 40 x 500 = 20K 

1000 

2) Cnce we know the production required at 100, we can calculate machine 
efficiency, whatever count and twist is in process. Target av:rage 
spindle speed is 6000 R.?.1'!. 

Than 8000 RFM x 60 min. x 24 hrs. x 3477 suindles 
40 Nm x 500 TFM x 1000 

= 1999 Kilos ~ 10~ 
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;) Fer exam~:e we have 7 ring sp.L"l!lers. If a typical 24 hrs production 
·•as as fo L.ows: -

l!./C iCilos 

1. 244 
2. 251 
:i: 242 ./. 

• '+. 365 
5. 371 
:::i. 290 
"7 293 I • 

Count ·:'\list 

1/40 500 
1/40 500 
1/40 500 
1/32 420 
1/32 420 
1/36 460 
1/36 480 

Ct x Kilo 

9760 
10040 
9680 

11616 
11872 
10440 
10548 

:'FM x Kilo 

122000 
125500 
121000 
152400 
155020 
139200 
140640 

·;:octal 2054 73956 9566'20 

3o 8t x Kilo 73956 = 1/36 avg. ct. 2054 Kilo 

Ct x ~wist 956620 
2054 Kilo = 465'7 avg. TFM 

K = 1/36 x 465'7 
1000 = 16'76 actual 

4) Eavine arrived at actual "K" factor (16 1 76), we can calculate our 
efficiency pro-rato to 1/~~s thus:-

2054 Kilos x actual 'K' 16 176 
I i(I 20 = 1721•2 

And therefore our llld.~ hine eff . :iency 

1721 '2 Kilos 
1999 ililos expected at 100;. = 86 1 1? . .§IT 

w8RIG:R EFFICIE:ICY 

5) We are all aware that all machines ;nust stop for various reasons. 
~hese being doffing, lot changes, maintenance, breakdowns, power 
failure etc. 

In order to arrive at worker efficiency, we must take these stoppages 
into account. 

a) 

~~ 
d) 

Allow 2 minutes per side per doof. 
Allow 60 minutes per lot chance. 
Maintenance - Breakdowns - Power failure at actual time. 
If we have 82 doffs x 2 mins per day. E:nter 164 mins W1der doffing 
time. 
Say 2 sides change lots = 60 mins x 2 = 120 mins 
E:nter this under changes 
Enter other stoppages at actual time and total 
In this example, we have no stoppages other than doffing and changes 
= 284 mins total. 

6) Standard minutes of 20160 (by side) minus 284 minutes stopped time -
19876 mins for production or 1'4~ loss. 28'3 lost. 

The ac~ual Kilos expected therefore is 1999 Kilos - 2d3 Kilos 
= 1970r Kilos. 

So 1721'2 Kilos x 100 
1~76'7 Kii.oa = 57' 33 a.t ·~orkel efficiency 
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i'RGDUCT IVTI'Y 

It is often argued "Give us more Workers". This is more often than not of 
little help and plays havoc with our productivity. 

To calculate your productivity you need total hours worked by all workers. 

In our case you have been allotted 86 persons. Assume you have 3 absent 
then 63 x 8 hrs = 664 hours. 

1721'2 Kilos at 
bo4 hours 

1/40 Nm. = Productivity of 
2'59 Ki.lo per hour 



- 53 -

AHE:JHX VII 

SUGG~TEI> RCUTDIB 3t:ALI1'Y cc:mcL AFFLIGABLl: ':'C TEE wCRSTJ::> SFI:-.'1I:rnG AREA 

Follow~ are suggestions for RoutL~e Testing in the spinning area. For 
practical purposes tests have been kept simple anJ. to a minimum. rhey a:ay 
be adde<i to or subtracted from as experience values are built up, as time 
passes. ~aken in conjunction with the process card, they will together 
provide ample cover for ensuring a satisfactory performance. 

R.\'~ !•ii TERI.AL 

It is important that n..w materials are purchased to a set of standard 
parameters, arrived at by 

a) What is available 
b) What is suitable for a particular end use 
c) Calculation of the costs involved. 

On delivery the raw material must be subjected. to tests, designed to show 
that the parameters requested. are indeed present, within fairly narrow 
limits. 

1) 

2) 

3) 
4) 

g~ 
7) 

Check delivery at random for actual regain. Compare with invoiced 
weight. 
Check grams per ~~tre. Using a 5 metre test length under constant 
tension. 
Check average micron value (Fibre Fineness Meter). 
Fibre diagram Mean-;,_ under 40 mm-/ - under 30 mm. 
Total fatty matter. 
~iep count & VEG matter. 
~- value. 

FF..EPARATION OR DRAWil!G 

1) Check grams per metre delivered. Test length 5 metres. Use scissors 
for square edge. Tolerance from SFEC + 5~-· 

2) tr;·_ value, compare to standard on process card, only when t.;: value 
conforms to standard will productior. be allowed to proceed. Qcept 
by permission. 

3) Check ~c Additive. 

The above tests apply to M/c - 1 First Autoleveller, M/c - 2 2nd Autoleveller 
M/c 3 Intersector, M/c 4 Intersector. 

4) Cn M/c 4 intersector ;. fatty ma.tter should be periodically checked. 

The .™6 finishing accepts 0'7 - 0'91. fatty matter and is often shown 
to be critical. 

5) :T-:6 Finisher 

Check grams per metre. Test length 25 x 2 metres. Use Roving Reel, 
.! Z,. from standard. lr;c value to be checked against standard. Use 2 
spindles for control. No tolerance allowed. 
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:'he foregoing tests to be applied at the commencement of each blend. ~itr. 

blends over 5000 Kilo's repeat for every 5000 Kilo's in blend. 

IB6 Finisher should receive monthly O':. control on all 16 spindles. 

1) .:i.un J. spindles only with the correct twist wheel for requ.ested. :'P.·:. 
?he draft wheel according to the required draft spin approximately 
300 metres. 

2) Check the 4 3obbins for Count by reeling 4 x 100 i'!I'RS on your count 
reel. Calculate any adjustment necessary and change the draft wheel. 

Commence spinning and further check the cowit. l'olerance 2, heavy 
1~ light. 

3) Keep a ha.rd backed book in which are recorded the machine and side -
the shift - the date. 

A routine check on counts must be made at the commencement of each 
shift and recorded test as before 4 x 100 i•!TRS. 

4) From the first doff spwi and from all new blends take 4 full tubes 
and check the U5. - thick places - thin places - naps. 

5) Twist tests in singles are often unreliable but initially at least 
check and record the TFM, at leaE~ ~O tests are required tc provide 
a reliable result. 

6) 'Nhen processing 10~- wool, check the :ram for strengi;h ii;longation -
CV of strength and record. 

7) Where possible a knitted length of singles yarn is a.dvi~able. Yiew 
in front of diffused light. It is an excellent guide to the end product. 

1) From the first Doff Twisted Check the count 4 cones x 50 Metres. 
Tolerance 2';. heavy - 1~;, light, unless there is cause for suspicion. 
No further checks should be necessary. 

2) Check for TPM 20 Tests to provide mean on each machine started. 

3) Check for strength - Elongation - CV of strength. 

4) Further tests as required may be carried out from time to time i.e. 
Hairiness - Friction. 

5) Digimat tests should be carried out to deterine:-
a) Fa~lts and origin in Singles 
b) Effectiveness of cleaning in cleared yarn. 

In general d~ not use the Digimat for Clearer setting. Clearers should 
always be keen for the count being processed. 
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The folloving recommendations are experience values and take also into 
account makers recommend.a tions. "r!.very effort has been made to:-

a) rrovide for faults to be discerned immediately. 

b) '!'o keep machinery free from fly waste, dust and t.1read waste. 

c) To keep oils and greases to a minimum variety and which are easily 
available. 

It should be borne in mind that many grease and oiling points, can be 
safely reached while the machine is in motion. This should be done where 
possible - Better lubrication results. 

The plan is based on 24 hour rur.ning and should be adjusted pro-rata for 
different running hours. 

Remember that standing illachinery allows oil to drip off. Grease can 
deteriorate. Care should be taken to ensure correct lubrication, if only 
intermittent runn~ is possible. 

Certain setti~-s may also change. Especially if under pressure or weight. 
These should be checked periodically. Check alignment by line band and 
spirit level once annually. Some setting may occur. 

Below is given a simple stock card for the maintenance of stocks. 

D~CRIPrICX 

I 
Initial . Date Issued Date Balance nec'd Date Final 
Stock from into Balance 

stock stock 

' 



:heck all pressure Rollers for 
wear, Damage - Fallers 

Check all Guides - Cans for 
d:unage and alignment 

Autoleveller Cone Belt for 
damage and see it is functioning 
correctly. Check Heinory Rods 
for freedom of movement 

Check Variator through its 
complete range. Check all 
Pinions & Slides 

Suction Scrappers etc check for 
wear 

S:npty Suction Box as required 

Clean Suction Box Filter 

Coiler Drive Gearing & Belts 

Check Oil in Tar.le. Keep at 
correct level 

Daily 

weekly 

weekly 

lNeekly 

As necessary 

weekly 

r1onthly 

Xonthly 

LUERICA~~ 

Any good gear 
oil 



MA.CE.Th'E PART 

Rubbing Rob Bearings 
Front Roller Eeari~-s 
winding Guide Rod 3ear~-s 
winding Guide Rod Drive 

':'i:Dken Bearings 
Intermediate Rubbing 3od 
~;eedle Bearings on ::lubber 
t.:nuckle Joints 
~od ?eet "E!eari.ngs 
Y:ain Drive :Vnical Gears 
Rubbing Counter Gear 
Fneumatic Faints 
3ack aoller Bearings 
All Driving Chains 
?rent Draft Roller Drive 

?rant Roller Drive 
:!ea.dstoc.:c :;ears 
':'raverse Conical Gears 
2lliptic Gear Rollers 
.:.lliptic Gear Crank 
Balancing Drive Gear 
'/aria tors 

Transverse Shaft Searings 
Rubbing Shaft ~earine,-s 
:"~ 1-:o tor Bearings 
Long Shaft Bearings 
Counter Drive 
Draft Apron Shaft Bearing 
1ariator Drive Bearings 
Winding ~·landrels 
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DaE:r 
Daily 
Daily 
Daily 

Bi-monthly 
3i-monthly 
Bi-monthly 
Bi-monthly 
:Si-monthly 
:Si-monthl:J 
Bi-monthly 
3i-monthly 
Bi-monthly 
Bi-monthly 
Ei-monthly 

:'ionthly 
r-:onthly 
r-:onthly 
~onthly 

M.:inthly 
Monthly 
Monthly 

Ltr.:uUCA.L.f!' 

Vi trea oil 31 
Vitrea oil H 
Vitrea oil 37 
Vi trea oil 37 

Alvana Grease R2 
Al vana Grease a2 
Alvana Grease a2 
Alvana :;rease R2 
Al vana Grease ::t2 
Alvana Grease n2 
Alvana Grease rt2 
'!.'ellus Cil 27 
Vitrea Gil 37 
Vi trea 0 il 37 
Vitrea 8il 37 

Alvana Grease 32 
Alvana Grease R2 
Alvana Grease R2 
Alvana Grease R2 
Alvana Grease 32 
Alvana '.;rease R2 
Alvana Grease R.2 

Compensation Cam Bearings 
Winding Roller Bearings 
Torque Limiter ~inding Motion 
Head Stock Bearings 

"-uarterly 
.;;.uarterly 
.tuarterly 
.tuarterly 
;_uarterly 
~uarterly 
q,uarterly 
~uarterl:r 
~uarterly 
.(.uarterly 
~uarterly 
:tuarterly 

Alvana Grease R2 
Alvana Grease 32 
Alvana Grease n2 
Alvana Grease R2 
Vitrea Oil 37 
Vitrea Oil 37 
Vitrea Cil 37 
Tellus Oil 27 
'litrea Jil 37 
Vitrea Oil 37 
Vitrea Oil 37 
Vi trea Cil 37 

Traverse Guide Bearings 
Compensation Cams 

Suggested ~.aintenance: 

Draft Apron Cradles:-

Yearly 
Yearly 

FM6 HIGH SF.EU> FI!HSHM 

Alvana Grease R2 
Vitrea Cil 37 

Dismantle Cradles every 8 weeks. Clean all 
Rollers with Petrol. Do not get Fetrol on 
Draft Aprons. Use Vitrea Cil ,7. Avoid oil 
on Draft Aprons, it will cause lapping. 

For ar.y other set~ings refer to your ~.ar.ual. 



Check top roller cots p.p and 
bottom aprons. Clean apron 
tension bracket. 
:lean clearer rollers. 
:heck no broken separators 

:pen front ccvers over tari.gential 
belt. See belt is not damaged. 
Clean 3elt .3ox with blower 

,::;lean :no tor filter cage 

Check ever1ti~e you change gears 
or at least once per week. If 
sufficient oil is dripping and 
filter is clean 

~eJJOve all fly on guide rods 
and lifter pulleys. Check 
la~~ets and balloon control 
rir>.t5S for alignment 

~octh belt drive-bevel gear 
drive and bearings 

Spur a..'1.d. bevel gears 

Belt driving pulley bearings 

Lifter motion lever 

Cowiter weight chain on 
weight frame 

Clean Tangential Belt. Use 
weak alkaline dye 

Change headstock oil 

CaI; Bearings 

TJpri~ht Shaft 

APPLICABI.ci 

Daily 

weekly 

Weedy 

~·tonthly 

r·~onthly Alvana Grease ?.2 

Monthly Alvana Grease R2 

Monthly Alvana Grease R2 

Monthly Vitrea oil 37 

Monthly Vitrea oil 37 

:iuarterly 

~uarterly Shell vi trea 41 

oiuarterly Alvana grease R2 

~uarterly 



- ' - "'r" r ::.: . • 

#arm drive for upright shaft 

Cam followers. ~rar.k drive 
anC. bearing on builder un~ t 

Lifter er.a.in for ring rail 

F.x~ine Bobbin nolers 

:heck spi."ldles for true ru.~ 

and alignment to rings 

Builder Motior.s 

Spindles. Use lubricating unit 

?ressure rollers Tangential belt 

Top roller beari~--s bcttom roller 
bearings 

A? r LICAil Ll:: 

;;.uarterly V'itrea oil 37 

~uarterly Alvana grease rt2 

~uarterly Alvana grease R2 

Half yearly 

nalf yearly 

i:ialf yearly Vi trea oil 37 

Yearly 'I'ellus oil 37 

Yearly Alvana grease R2 

2 years Alvana grease R2 



Your Schlafllorst Autoconer is a piece of precision engineering given 
reasonable care it will give little trouble. ~:e51ected however, it 
will produce faults such as:-

3ad Knott ir-€ 
Fail to cut knot ends etc. 
S~oil cones by trying but failing to pick up thread 
I.."'l.creased waste 
And of course run at a very low efficiency 
~he machine should be set carefully to eject spinni~ 
~ubes after 3 successive failures to knot 
Study your manual carefully it will give you a firs~ class idea of the 
cycle of operations. ~ake care however, in relying on its service and 
:naintenance section, which is very weak. 

I suggest the board of maintenance instructions, now adjacent to the 
machine, should be discarded and the following substituted. 

.:-!.ACEIN;i, FART 

Remove yarn waste etc, from 
suction box 

3low down all working parts 
with clean compressed air 

use fine cleaning brush on 
i<not testers. Check kn.otter 
Brush 

:::.Xamine winding drums for cuts 

Check knotter for correct 
operation i.e. knotting, pick up, 
rejection, transfer 

Check all cleaners for correct 
operation 

Remove one knotter head, clean 
thoroughly, oil with molibdenum 
type oil 

Check tension device. rap and 
bottom scissors etc 

Cpen up and clean friction 
pulley housing etc. Use clean 
compressed air 

Clean motor sleeves to prevent 
over heating 

Remove knot tester, clean 
thoroughly 

As required 
but at least 
every shift 

c.very shift 

"£.very shift 

daily 

daily 

daily 

t!:ree days 

Weekly 

weekly 

weekly 

monthly 

LUBRICANT 



" .. ~' ..,.:.,; T"-. -~ t. ..:;r-: 
.. ..:\.v;.. .. J...-t.~ r .. ..,,,,.1i. .. 

Check all belts for wear and 
tension 

Check brake linings 

:; il or sr~ase all moving parts 
tinges etc. LlSe t.~e oil can 
provided. by Schlaf"norst 

:!onthly 

r-:onthl.y 

Xcnthly Shell vitrea oil 

• 



Clean all fly and dust 

Sheck rubbers on winding roller 

Check pre-taice up rollers 

:heck position and condition of 
yarn detector wires 

Yarn guides and trave guides 

- -:..::: -

Check yarn lu!Jrication reservoirs 

Check yarn reserve discs for 
accumulated. waste 

Check all cones for X winding 

:heck alignment of cone to drum 

~emove all guards and clean 
r:iachine thoroughly 

=inpty all yarn lubricators 
dis;:uantle, clean and refill 

Clean all pots and balloon 
restrictors 

:heck all belts for conditions 
and tension 

Sheck all spindle brakes 

Check all gears in gear box 

Check all spindle brakes 

Check level and condition of oil 

Check balloon with stroboscope. 
Balloon :nust not contact upper 
edge of pot. ~o adjust check 
your manual 

Check all spindles for RH; 
Variation must not exceed 0'5, 

:heck cone adaptors. Clean and 
lightly ~ease 

~rease all pot bearin~s 

:.Xa.r.iine all gear-oil pumps 
distribution plates etc. 

every 

Daily 

Daily 

Daily 

Daily 

Daily 

Daily 

ilaily 

Daily 

t~onthly 

;·ionthly 

~·~onthly 

:·:onthly 

Monthly 

i•!onthly 

fonthly 

Monthly 

i·!onthly 

~uarterly 

;;,uarterly 

6 months 

Cse only a 
suitable oil 
Vickers car.nene 

Shell Alvana :i.2 

Shell Alvana R2 



Check surface of ball limiters 

Lubricate belt tensioning device 

Check spindle oil, rinse and 
re-fill 

Eelt guide rollers, empty, 
rinse and re-fill 

Gear box, empty, examine, re-fill 

Clean away oil fly and dust 

Check alignment of cone to drum 

Check yarn stop motions 

Check yarn guides and drums 

Cneck cones for X winding 

Check cones for bearings 

Check engagement of winding head 

Grease all bearing 

Check V. Belts for wear and 
tension 

Clean and lightly lubricate 
cone holders 

6 months 

6 months Alvana R.2 

Yearly Tellus 27 

Yearly 7ellus 27 

Yearly Shell Vi trea 41 

Every Shift 

Da.ily 

Daily 

Daily 

Daily 

Daily 

Daily 

half yearly Shell Alvana .:!2 

~Ionthly 

~ionthly Shell Alvana i.t2 

!iemember here perfect cones are required at all times. I'o prevent 
spiral :ram and excessive waste. 



~.A... ... ..EL S:' A;;t: I AiID S:'A;;E; II 7W IST :c;c;, 
L.\:C-i'I'~:;,t::c~ & LUBRICATI~Li 

!'-!ACHINE PART 

Clean all fly and dust. Check 
all ~etectors for correct operation 

:heck deliver/ and winding rollers 
all yarn guides, pot lids and 
t•izzles on stage II for cracks, 
deformity etc. Check tape drives 
for fraying. 

':'ake great care when fitting new 
tapes. Correct side up. Check 
spindle direction. 

All gears in head stock and 
eccentric box 

Ball bearings in head stock etc 
:nain drive shaft bearings 
delivery cylinder bearings 
Bearings in eccentric box 
tension jockey. 

Strip the machine. Thorou.ghly 
check and clean. wash pots on 
Stage II with lukewarm soap 
and water. 

Grease motor bearings and check 

~ension jockeys on tape drive 

Spindles washout and oil 

':'urbo coupling. Drain and 
refill. Follow manual 
instructions carefully 

FRE'iUENCY 

~ch shift 

Daily 

i...'hen fitted 

Two months 

~uarterly 

J,uarterly 

Half yearly 

Yearly 

Yearly 

2 years 

Shell Alvana ?..2 

Shell Alvana R2 

Shell Alvana R2 

Shell Alvana R2 

Tellus Cil 27 

Shell 'I'egula 27 



Clean away all fly and dust 

Check winding drums for correct 
startir~ 

Check yarn stop ~otion yarn 
guides 

~heck windir.g drums for stopping 

Check for X winding 

Check tensions 

·'.:heck for ribboning 

Lubricate variable speed pulley 

Crease all bearings 

.;rease all slide bearings 

Oil all gears e .. ~ 
'"' 

'"ivery Shift 

Daily 

Daily 

::Jaily 

Daily 

iJaily 

·l'ieekly 

~eekly Shell alvana R2 

Xonthly Shell alvana R.2 

r·ionthly Shell alvana R2 

i·!onthly Vitrea oil 37 



:-'.ACHDiE FART 

Clean away al~ fly and dust 

~heck aligr.ment of cone to drum 
tip - 2 mm from drum 

Check yarn stop motions 

Check yarn guides and drums 

Check cones for X winding 

Check cones for bearings 

Check engagement of winding head 

Grease all bearings 

Check V-Belts for wear and 
tension 

~lean a.nd lightly lubricate 
cone holders 

:Svery Shift 

taily 

Daily 

Daily 

Daily 

Daily 

Daily 

Half yearly Shell Al vana R2 

i-!onthly 

:-1onthly Shell Alvana R2 

~emember here perfect cones are required at all times, to prevent spiral 
yarn and excessive waste • 

• 



M.AC"tlilffi FART 

Clean all Fly and dust 

~heck ~11 yarn guides 

Check reel dia. At least at 
4 different points 

Check stop ~otion, by checking 
leneth delivered 

Check drive for tension and 
wear 

~ightly grease all moving 
parts 

- 67 -

&.very Shift 

Daily 

~".:onthly 

:-tenthly 

.1uarterly Shell Al vana ;:t.2 
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HIGH ~::;c:-: YAiU:S 

~he following process sheets, give in detail, process parameters and 
International norms for various yarns: 

~here the same yarn has been produced with different fibre specifications, 
or alternative process parameters, all are shown. Qthers give parameters 
and fibre specifications for yarns not yet produced. These can be utilised 
in product development. 

Dependent as the KF is, on locally available raw cia.terials, I have no 
doubt that parameters will require adjustment from time to time. As a 
guide, adjust spinning draft downwards, as fibre length decreases. 

ls a general comment spinning drafts on 100.< wool should be kept to 16 
and below, for the types of wool tops normally available. Despite machine 
makers claims for high drafts, it is a fact of life that unless you have 
fibre length, high drafts will contribute to uneven yarn. I further 
advisP. that in the lighter count range under spinning not over spinning 
should be the norm. 

Local Tops tend to be fairly high in ; fatty matter. Your ™6 high speed 
Finisher, does not like high fatty content. Makers claim maximum is 
0 '9'7- TC'!'AL FATTY ~i-i'If.:~T. rake great care before exceeding l;·~. A good 
level of relative humidity is essential for nroducing a good roving on 
1'..F preparatory machinery 65 to 70;. RH. A good roving is an essential 
pre-requisite for a good yarn. In actual practice you m.cy find that a 
better spin is obtained at around 50~-, re,lative humidity spinning area -
not drawing area) than a~ the normal 657 relative humidity. Although 
:nore fly waste must be anticipated at the lower relative humidity. It 
is possible to have a number of counts bunched together and produced 
from the same gram weight of roving. This obviously simplifies pre
paration and gives some flexibility in spinning, if a different count is 
required urgently by the market. 

A suggested grouping is shown below* 

Bear in mind however that:-

a) The fibre parameters will have to be such that adequate spinnability 
is available to the higher range of counts whereas one might 
normally utilize a cheaper top in the le.er count range. This 
systam could therefore be prohibitive on cost, i.e. For 1/42 Nm 
Weaving Yarn: ·~ere a good even level and strong yarn is called for 
I would recommenu a 21 Micron 65 mm Top, but for 2/26 hosiery for 
example, I would reccmmend anything from 22 micron to 24 micron with 
a mean fibre length of 60 mm plus. 

b) FM6 Finisher Efficiency could become critical. Should heavier 
counts pre-dominate eg. a roving gram weight of 0'6 grams will 
produce 101 Kilo's per hour whilst a roving gram of 0'45 grams 
will produce 75 Kilo's per hour 



rtCVIXG 
·.,. E IG::':'S 

- o9 -

0•33 1/52 17'8 1/48 15'6~ 1/44 14'53 
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As cf now tI has two requirements in res~ect of raw ;z:a.terials. 100 wool 
a.."'ld. 10C-;_ acr-Jlic. :;o doubt the future will bring- further requirements as 
?roduct develo;ment hopefully goes a..~ead. 7hese ac!.aitiunal requirewents 
are envisaged. as regular Acr-Jlic for use in blends of wool ar.d. AcrJlic. 
~ere it should be noted that my forthcoc:i~ re::iarks on ~ool 7op/Para:neters, 
do not necessarily apply in case cf .3lends. ::or::iaL.y an inferior '.Noel :'o:;; 
can be utilized in Elend.s of ~ool and Synt~etic. ?roducing both a 
satisfactorJ yarn ar.d a substa.<tial cost ad.vanta.g-e. ~'ventually as 
rolyester becomes available, blends of ~ool/rolyester and Folyester/ 
i."iscose, :.Jay be included in the production programme. ?arameters and 
guidelines are given in the section "::igh :'ec" Yarns, as also s~~estions 
for some of these Elends. 

1.1 ~CCL ~r SliPFLI:.S:- As of now KF is verJ much in the hand of 
local top makers for supplies. In practice this means ~ ~as 

a) 1'o accept t1hat is available 

b) Run the risk that nothing is available. 

As in everJ ether aspect of life ti'lere has to be a certain 
flexibility and "Grey" area. It is the declared object of KF to 
demonstrate t~e production of a superior ~am. ~hilst new 
technolog"'J can and will (provided farameters are observed), produce 
a hi~h quaiity product. It cannot perform miracles and prod1.4ce a 
superior product from an inferior raw material. .. 
In order to establish and maintain a superior quality product, 
it is important that AF establisn: 

a) Its product range and quality 

b) 111001 Top Parameters required 

c) 2s"tablish a pipeline to fill its re1~irements on a regular 
basis, with Trust worthy Suucliers. 

~hese will be detertlined by four fact0rs: 

a) rrice 
b) Spinnability 
CJ 2nd USP. 

d) Availabilit7 

KF is likely t~ suffer from (d) availa~ility for the time it is 
dependent en local suppliers for spot purchases. In this direction 
the sooner its own pipelines are established t:-.e better. 



a) 

b) 
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.::-r1ce ;._n advar.t~e can soweti:nes be ~ined here by "Forward" 
buying. It is not advocated at M' at this time, requiring 
as it does a deep kr.owledge of the market and price trends. 
AZ best it can be a gamble, I do not advise the K? to make. 
Rather should judicious blending deter.nine eventual raw 
n.a.terial cost, beari?l€ in ::lind s~innability and end use. 

5hould a blend "make up" be such,that spinnability is ~est, 
sioply on cost. ~igt. wastage and an inferior product, is 
likely to cost a great deal more. Fibre dic:.:neter and. Fibre 
~ength are the two Farameters ha.vi!l€ the greatest effect on 
Spinnability, with crimp, type and qua.atity of a.Cditive playin.o; 
a smaller role. ~o not add oil to +1. total ~'atty content. 
Fibre i)iameter {Hicrons) determines the number of ~'ibres per 
x section in a given count of Yarn. ?o underspin (that is 
havi~ more Fibres per x section than nec~ssary) will produce 
a sound yarn, but unless justified by end product requirements 
and selling price can be a costly exercise. 

To overspin (that is having less ?ibres per x section than 
necessa.rJ) in order to product to a pre-determined price 
level way prove to be a costly exercise when waste ar.d 
complaints on Yarn quality are taken into account. ?ibre 
length for long not given the attention it deserved, is now 
reco§Tlised as havi~ a verJ important role to play in the 
~!'eduction of a go0d Yarn. ~ibre length provides the binding 
force necessary to produce a good spin, and hence a good 
sowid yarn. ~ne prominent ~esearcher puts it:-

"An increase in the C.'I of Fibre Dia. Can be responsible 
for a deterioration in spinning power". 

rqat is to say Elends of different Jlicrons of similar length, 
!Ila.Y decrease spirmability. 

Cn the other hand "the same Researcher states, "An increase 
in the c. 'l of Fibre length can often enhance spinning po·.1er". 
~ithin reason therefore, we may blend different wovls havin~ 
different parameters, provided, we bear len~th in =.ir.d. 

c) It must be well understood here that the above statements on 
Fibre Diameter and Fibre ~ength, are not to imply that a 
Good Yarn cannot be expected from a snorter ?ibred rap. It 
can be taken to ffiean, that if an excellent Yarn is required 
then the foregoing rarameters ~ust be tome in mind. :~a: 
: believe to be the ~bjec: of ~F. 



COM.1-'AllniUN \.JJ.' lJH'l<'l!ailiN'l' Bl.blW:1 l,HOIJl1C:'l'l(1l~ 
A'I' J<lt' ANU COM.1-'Jdd::lOl~ WI'rll O'l'Jlli:/t 8l'HJNI!fall:J 

'J'AHL!~ II 

BLbitl.l U' Cc >l to 8!i' Average Average Nominal Actual 'l'hick 'l'hin Nepa lca~in;-, 
lot (in Rs.) Nicron Leng· th NM NM u~ .. places places 

Uster 2~. 1':Xperi-
euce 

1/31 n'4 31 ~3 1; Values -
-

Morani Woollen 
Mills 50 .. 25 10';)'96 22'75 57 '5 1/31 1/31'42 13' ,, ?4 112 37 2* Jo~nL 

Wellman 50,. 

Wellman 30,. 

lWljab wool 70 Combers '· 2~ 112 160 32'7 61 10 1/31 1/31 1 2':> 13'23 41 02 tj 

Punjab Wool 
25

. 
39 10~'?4 2c· 1 6 ".>7'5 1/31 1/31 1 12 13'~b ?U ":J7 1~ 2* Joill L Gombers ·· '• ' 

Woolcombers 
75 

.. 
ludia ,. 

Welln.an 100,. 40 10t'04 '-'c'~ ?'> '0 1/31 1/31 '4 13'71 6u 114 >;') ~ 

,i:>wal Woollen 1/31 1/30'7? 14 1 0'/ '(0 164 100 4 Mills 

l .w .c. 1/31 1/30'25 13 '~·( 122 ~, 3'.J 14tl 6 

A•.arson 1/ .11 1/'<'~ '~ 1) I~") t ·'1 11J0 83 '1 
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Your attention is direct:ed to the Graph, st.owing cour..t ·,·s ?ibres ;:er x 
section. The legend brings out a.n £stimate only of the ~ibre Ler..gth, 
versll.i Fibre Di~eter. 

1.; E:CFERIE.:•CE VA.I~~:- 1'he followi~ yarr.s !:ave been ;roduced by r:F 
comrarisan is shown with tt'(;S:':::R" ex:ierience values and with local 
spinners. Cost per r:ilo of ·11iool :'cps is also shown Table (II). 

~·:ei::":'iC 

:cunt 

1/31 -!'<. 

1/25 :.;m 

1/42 :rrr.. 

1/4c ~im 

I~ will be seen that it is hi~ly feasible to produce a reasonable 
yarn from the shorter Tops but with increased. waste and floor 
sweepings the cost advanta;;e is mini:aised a.nd even converted in~o 
an excess. 

I ~ave no hesitation in recott::lending the fcllowi~ in order that:-

a) iG quality standll"ds be !tai.ntained 

b) naw ;.;a.terial c·Jst be icept to a minimum 

E·lend '-· ... ·,, A'! Cost in 
2·iicrons Fitre au pees 

Length 

25:. 22'9 62 + 
75;. 55 109'54 

50:-. 2"'0 b2 + c:. ,, 
111 '62 50.,_ 22'5 55 

100;. 22'5 65 + 114' 1 
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1.4 If ~owever r.:? is to fulfill its 50al of ~roducin;,s a Suyerior 
Froduct, the followifl6 ::arame~ers are reco!Ii::lended: 

Metric count :-lean ?ibre i.ength rl.verage 
;.:icrons 

~= total. ~atty 
u:atter 

1/4.:: 
1/42 

1j56 

1/32 
1/26 

1/26 

1/16 

65 mm :·1Di 

65 :nm i•;.r:; 

03/65 ;;]In 

60/65 Win 

60/65 mm 

65/70 ;:;m 

70 mm 

20 

22 

22'5 

22'7 

22'7 

24'0 

24 - 27 mm 

0'5 - ('\f~ 

v "· 

0'5 - 0'5 

o·~ - J';; / 

0'5 - C'o 

0'5 - o·~ .... 

0'5 - ,""'\IC. - -. 
0'5 - 0'2:. 

.,;.:;;. ::: it is e~;hasised :rou do r:ot necessarily require t:-.e above to 
produce a good ~am but they are required if your declared aims 
are to be fulfilled. 

1.5 :-::re;;: 3lJLt.. rl.wrr::::~: is availacle in Fiore and occessionaL:r in 
:o~s. In each case specifioations are the sair.e i.e. 
?ibre Len~-th 76 - 126 mm variable cut Fibre ~iaz:ieter 3 Denier. 
3lend.s :nay be:-

a) 50~ .:te;ular 
40; r!igh Bulk 

b) 407. ?..egular 
35, F.igh Bulk 
25,. :Bi-component 

There would appear to be no reason why 5 Denier Acr;lic could not be 
used successfully with hand knitting types. Blended in the same 
proportions, one would anticipate carded Fibre producing a 
considerably less Neppy :'op. 
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with the sales of wool tops invoiced at the star...dard 16:;:· _ re15ain. .::arr. 
invoiced. at scale weight. :he spinr.er is put under ~ressure to ~et his cwn 
cacic. 

As of now, yarn customers are not interested in aiscuss~ ir.vuici~ ,;, 16~ 
regain, fer the obvious reason, that they in tu_-r:n do net accept, that they 
should pay for an invisible ioss. 

1.1 ~ith spir.r..ers trying to ~ain by ad.aing oil and conaition, ~acKl.~ 
in plastic bags etc., complaints of short weight are bound to 
occur, with the atmospheric ~-~- lower than factory ~-~· for a 
ereat part of the year. nere one can only offer suggestions, there 
is no magic wand to wave. ~or example, the spinner could:- deliver 
wei~ht plus so avoiding complaint, celiver at atmcsp~eric re~air.. 

In neither case does the spinner stand to gain, but rather the 
reverse. 

Alternatively: :•:ark all packaees X kilos when packed • 

.-.ark all pac~es 
evaporation. 

subject to loss in weight by 

Eoth the above sug5estions would re~uire the acce~tance cf the 
customer. 

1 .2 The 10?1€ ten& solution and the only solution, is tc invoice at 
16 9 . _ regain. An internationally acce~ted system approved by all 
authorities. 

~€air. it requires the customers acce;tance in princi~le. 

1. 3 without doubt to cy :nind, this is where the i(F should "take the 
lead. 

a) Ey organising a seminar to ex~lain the ramifications involved. 
in invoicing at 16~. regain, both co~.mercially and tec~nically. 

b) fy aCti!'lf; as the "Conditioning r!ouse" between seller and 
buyer. Issueinf;" certificates showin~ conditioned wei;r.~. 
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?he purp-0se is to ~ive in comprehensive fore the do's and don'ts involved 
in processing, handling, storage requirements etc. 

1. A good safe, well planned top store, in which incoming 50ods 
can be held. without damage, or da:1ger of mixing, until required.. 
Provision should also be made for part ~rocessed. ::ia.terial 
i.e. superwash tops. 

Bins (2 storeys high) capable of holding some 4/500 kilos each 
should be ~lanned.. 

All surfaces in contact with material should be covered with 
hard board.. Nail heads must be recessed. with a suitable puncn. 

2. 3oards affixed to each bin should Ca.rr'J all relevant information 
i.e. type - colour - kilos - lot no. etc. A?art from giving 
the required information ar.d assisting in avoiding mistakes, the 
information helps in stock taking. ',;hich I would suggest initially 
be everJ ~cnth end. 

~:aterial in and out 
responsible person. 
accidents do occur. 
in waste by water. 

of tops stores, should be recorded by a 
~atch carefully tops from superwash. 
~~ere is a tendancy to make up for the loss 

4. Do not have top store at too hi€h .:t..•., especially witt synthetic 
blenciing. 

:'here are 2 blending passages. ~efelter a."ld Autoleveller 
Intersector. These would mostly be intended to fellow superwash. 
De-f'?lter from can feed to can delivery. ·:he Auto-leveller ball 
feed to ball delivery, this latter for easier storage and further 
processing. 

Tops delivered should be stored neatly in a plastic trolley. 

3rief instructions are following:-

1. ~ow to operate tr.e defelter 

2. 7he Autoleveller 

3. riecenings or joinings 

4. ~o~~'-ents on trainin~ 

5. ~·:6 Finisr.er 

c. Zinzer rir.e spinnin.; 

i ~c~lathorst ~~toccner 

c. ::amel and Volk::la.n 

S-. :-:e":tler ar~ ;~irc~borifer . ~ 
I...,,. :-.ee .. .:.r.~ .. 
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:'cl:owir.g a.=e €er.eral cc::;.aents on t~e varicus ~rocesses for :rcur ~~aa::ce. 
:~u will fir.d under the ci.!:'Cun:stances no:-:na.lly prevaili:l€ in a fact~r-f, 
that training can be tize constl'1i.r.g, but it ::ust !:e done. 

::i.e sim::;:lest way ::f "She:;: ?loor'' c:::- en "the .iob :'=ainin~, is wha: !lla.:r be 
te!"Zed tte "::ite':) ar.d. tie" :::et!'!.cd. ~is er.tails brealtir.g eac~ jcb d.owr.. 
ir.to reasonable ste;s. :each:L."UJ one step at a ti:ne. 

~hen 2 steps have been satisfactcri:y taught, tie t~e 2 ste;s to~etcer a."lri. 
so on. 

?or ::.Xan.rle - ~ill ~ox ~~era.tor 

.3 te;; 1 ::cw to pick up and har.dle ~c;s 

3 o:;e!J 2 :~ow to place the t~p on the :nacr.i:-.e 

S!e~ ~ ;.:cw tc start ~he tcu intc the ;:.a.chine "' 

~te;: 4 r:ow to repair a broken end 

Step 5 ·.-hat t:-.e varioas si~l l~ps indicate 

3tep ' c ::ow to start ar.d. Ste~ the wachine 

3te~ 7 ~:cw to t!-.read ... 
""'~-e cci.!.er 

Ste;; c ~-OW to d;:iff t!le c:achine 

:'he same aenera..!. pattern tc be followed t:-.=o~ncut each section, 
.:inisher - !iir..g Spinnir>€ - ..\.utoconer - !-:a.:nel - '!olkman - 'iind.ing 

i.e. 
::teelir..; • 

~ 
I o 2ne ~ethod of iiecening (i.e. re;airir-€ a broke~ or missing- feed 

sliver), is to take the two separate ends, square t~ec off ar..d. 
carefully la7 the squared er..d.s ir. a sli~htly over-lap;ir~ 
position. 

Cohesion is obtained by rubbing ~~e overla~ between the hands. 

7his method whilst favoured b7 :i:any has t~e fol:owin~ drawbacks: 

a) It is an almost certain wa7 of creatin; a fault in the yarns. 
aelyi~; on an end break in rcvinJ or spinnin~ to remove it, 
or be cleared in winding by slub catcher~. 
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b) ~r.less very ex;ertiy done, an end brea.£C. of:en results at tr.e 
deliverI end. Ihis Cl.€ain necessitati~.f a ~ieceni!l€ at t!:e 
next operation together with attendant waste. 

c) \:.perators fre~uentlj• haV'e dirt:• hands. :'~is :=ethoci ..;f 
ru.bbir-€ t~e slivers, cften ~sults ir. a s~bs~tial a..~a cf 
dirty sliver, often ~reati!l€ dyeir.~ ?ro=le!:i.S. 

2. ~ctr.er ~et~od is to ~-a.in carefttlly s~uare off t!:e 3liver ends. 

~ii t~ t!:e cietector roller up, draw the new sliver tc a :;:~si tion 
just ever tr.e cld x slive:::-. ,,;. ·•er.; slisi:t overlap is al::..oweci. 
a.."1C t!:e new sl.i·.rer tucKe<i care.fully ir.to t;:e :::laSS is carri~ 
forwa..-C.. 

4eain there are drawbacks. 

a) ~co lor..g an overla; wi:: result in a thick sliver and ~ence 
a su=star:tial le~~~~ of ~~ick yar?:. 

l::) Too s!:cr+; an over la~, a ~ap will resu.l t in a long len;s~:t of 
thin yarn. 

:io·.rever if carefuL:r ar.ci c~~ect:,, do:-.. e, this ::ethcd is fa·•oureC. 
ever the rubbin€; ~et~od. 

An exception is pieceni~ on tr,e .:..utcleveller. :'he :.ec!:anism 
c.a..~.not correct faults in the ver.i short ter.:i. 

~§~·a:-H~~~~ 
toe,... 

It is better tterefcre, to ~rovide an overla;, or a fap, ~f at 
least 10 ems. 7hus ailcwirl€ tne ~ec~anism ti~e to cor=ect ;he 
fault, be thick or thi.~. 
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1. The '11a.chine tc be ~ept in a clean ar.d. tidy condition at all ti~es. 

L. :::.."'lsure yo~ ma.chine has bee:i ch.eciced by your 3u~ervisor bef~re 
startir.i.6. 

3. Ensure that no '.:a.teri;.:.. •.rhatever remains on or around tl:e a:a.c!'tine 
fro~ any -orevious loi:. if yak find any hand it to your Su~ervisor. 

!. Your material will normal:y be given to you in cans. ~hec~ eacr. 
car. vecy carefttl.ly before !leg-inn~ a new let and afterwares all 
other ca."1S yo~ ilSe, if ycu ~ave any doubt or suspicion t~.at 

everything is not absc~utely correct, draw the attention of 70~ 
Supervisor. ~~ part~cular chec~ the colour and the number of 
siiver in cans. 

Iou •ill ~~ told. ...,; :t~r~.:.r 3u.;er-;isor ~c• ;;a:.:; =ar.s t;: fc:s!. If 
ex~ple you are told to feed£ cans, d~ r~:ike this (as shown 
t::e figure). 

000 

All your cans ~ust be directly :.mder C:e t<:ttide ring, like t~is 
(as srtown in the figure). 

in 

~. ~11 or any detector rollers not in use, will be blanked off witn 
a bri~ht coloured pipe. ~cu are not to re~ove t~em. 

7. ~nee you a.re satisfied that you have checked ar.d. your Su~ervisor 
~i~es you per:ni.asion to start, lift up all tne Detector 1ollers 
and thread each Sliver through the ~uide ?.in~ - rour.d. the ~uide 
Roller and carefully to the back aol:.ers. ·..inen all ;)livers are 
in position square cff tr.e ends, .a.r.ci careful:.7 !'eed ir.'to the back 
Roller by the inchine button. 

~· .:nee material ha.s ;a.ssed -;;;rou.g'!: -;:-,e ?a:.:ers ar.d cut via t::-.e ?r~r.t 
?.oller, return to the back of the ::ta.chine ar.d ~arefully lcwer all 
detector ~ollers ~c the rur.ni~ position. 

:. !nch further until you have a suf!'icient lenett of Sliver tc t~read. 
to the :ciler, insert into Coiler - inch for'~ard. !f all is in 
order you may start ~te mac~ine. 

10. 3hould 70u:r ::iachine keep stoppin,s (and t~e indicator lamp will 
s~ow 7CU ~hy) draw tte attention o! ycur Suyervisor to the problem. 

It will be a si~;le matter to correct. tou a.re not to atte:n?t to 
correct the fault you=self, if it involves mechanical char.ge. 

: .. ·.)sec. 
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11. Jo not block off ~etectors with pa;er or ct~er c:a.terial, to 
prevent operati~n. ~his is ;unishacle by disci9linarJ ac;;ion. 

12. #atch ycur fin€ers etc., at all tioes. ~e car.r.ot buy you a 
new ffager. Keep your ;nind on the job in ~and anC. ubserve all 
stanciir-€ :>rders. 

All intersectors are tasica.:ly t~e same. ~ne or racre fitted wit~ a.'1 
11:..u::olevel!.er'' ar.d o'thers with two er ::i:.ore deliveries. In addition to 
t~e co:r.::ients on startir-€ up and piece~irl€ the follcwin~ ~ust be borne 
in ::iir:d. 

A -· 

':his :nachi."le is fitted •.rit~ a =echar.ical device ;;c prcd.uce a.."1 
~ven Level Sliver. 

:he measU!."i~~ head U'Leoretical1y o~erates to + 15~ in practice 
tl".is is about 12 - 12:-.~ .• 

It is fitted with automatic stop motion tc prevent o~er or under 
feed. ..\. fault ::a.y occur everJtil:".e the :nachine is stopped by this 
device. Ycu r.:ust always draw your supervisors attention to such 
stop:;:~es. 

~ith a correctly set autoleveller, it is ~ossible to feed in short 
length cf sliver i.e., test lerl€th etc. :'his is the only machine 
at .... ~.ic~ 7ou may do tnis. :'he intersector is not a CA?.!)I:.i•:; 
:-:.;C:~L!E. DC :I\::' ~:..D E:S.CK S;JF: ~~Js.SI'!:,. 

You will be told by your supervisor new ~any tops - cans etc., you 
must use at each !Ila.Chine. This must never be cha.'1-!jed during a 
~· See always the correct number of slivers is present. 
Take special care on oachines with ~ere than one delivery, for 
example, on tte last intersector, which has three deliveries, you 
may be tol,/ 3-3-3 - do not get 2-3-ll. 

~n occasion you may be giveD a blend to process on the first 
autoleveller. ~·his may be:-

a) A mixture of one or :nore different wools. 

b) A mi.%~~re of wool a.r.d synthetic etc. 

7ake particular care that all the top cans are cor=ect. I! 7ou 
are told 4 wool and 5 ~crylic !or example, you ~ust en no accoW1t 
char~e tnis r-ro~o~tion. 
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a) i(eep ycur raa.chir..e and. wcrk area clean ar.d tidy at ai: times. 

b) Handle all tops 
creates faults 

cans - slivers ..,ith care. no~!': !::a.!".rilir-€ 

c) Jo not use sliver cans fer any other :;:urpose foa:: t!;.a't fc!:' 
..,r.ich they are supFlied. 

d) :h~ck unC.e= the sprin~ lcaaed ;:atfor:i: of the car.s - see 
:~at no •aste has 6athered. there. 

3ee t~at ca.r:s are clean at A:~ :r:r;...:;s. 

e1 ~onstantly c~eck ti:at cans you use are in ~oci. condit~on. 
C~eck es;ecialiy t~e ~etal rims, re~ort any s~ar~ ed€es to 
ycur su!'ervisor. 

:our ~chir.e has 16 spindles er bobbins, two s~ivers are fed o~to each 
bobbin. :nly one slive= per can is delivered at the last intersector. 
Io~ must therefore, feed 32 car.s to tte ~.achine. 

1. .Flace your cans :.mci.er t::e fee<!. creel, neatly in blocks of 11:'. cans. 
?eed over tte correct creel rollers, :naking sure slivers are in the 
correct cuides. ~ouble check to be sure you have no crossed 
slivers, this will cause faults. Ta.<e care to avoid beari?lf;s at 
each er.d of t~e roller. 

2. Froceed to feed into the back rollers via the back ccnciensor. 
:·:a.lee ~ure from your supervisor tr.at the back condenser is the 
correct size. 

). Incn the :nachine Wltil 'rafted slubbing a;pears ir. front cf the 
rubbers. Check that all 32 slubcin.ss are through. If not 
check for a~ron laus etc. 

4. :hread the slubbing correctly through the detectors a.::c .;uides. 
Attach to bobbins. 

5. Now insert the correct front condensers, you will. be toic •.fr:ich 
colour by your sui:ervisor. :ic no't use concier.sors of inco.!."rect 
colours. 

a.) ~.eep your r..achine neat and tid;r a.t all tioes 

b) watch feed slivers carefully a.nd if you have doubts infor:n 
your sutJervisor. 

c) An apron lap often leaves a. ?art slubbing in such cases 
cl".eci. tte roving bobbin and ~ll back all hul ty slubbin";;• 
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Jo not char...:<e roving- bobbin =~lo~ witi:ou: pe:::i::tission 
ycur rovi~ is neatly stacked at all t~es. 

see 

e) At doff check all rovir-"'='-s ~efore al:.c•in€ :::e::.. :o ;ass. In 
case of doubt refer to your su;e:::visor. 

~tcvin• oins should. be free :row. ;:=atrr..;.si;;!ls an<i/cr ro~rir.e trcJ.leys 
(alre;cy desi~eci) sr.ould be used at ail :ix.es. ~cvir!.? ~us~ ~e 
stacked in bins hcrizcntal~y. 

::u= :::..ac~i.~e is autc!:..2.:ic a.!'.d. ices not re1uira you.!." i'-terve~~icn 
.:.:-.i:ia~e ~~ffi!'9~-_.. It ·_.ri.~l a.uta=ati=a.2.ly ::c::.e t~ -;?".e ~:i-?r..rir:~ a.nC 
i=.:fir~ rcsiT:i.Jn and the :nac~ine "li.!.l st.:io. ::.cffini.,· tten t~=es p:;.ace ar . .:i 
the :::achine will return t~ the spir:nil1€ ;ositio~ ~Y pressi!li; the start 
bl.!tt.:>r:. 

1 • 

2. 

"Z 
,; . 

L. 

5. 

t-'.ake sure your ::?:acl-:ine is ti:cr:l'~-i".ly cleaned. :!'i..at no old bits 
of roving remain, or ~ar~ s~inning bcbbins :re= ~revious lo~ 

See that all spindles !'tave a correctly coloured ei:lpt:r tube, do 
not allow tubes ccntainin~ ever. the su:allest a;;;cunt of ~aste. 

See that al: ri!'~s carrJ t!".e correc~ rine traveller. ·;:ake care 
with rir-e travellers, they are ex~ensive. ~o not ;lace ring 
travellers in the illOuth. 

2ee tha.t the :na.chine is in the correct startin.5 position. 

Creel ~cving on bobbin holders. 2y si~ply ;ushin~ ~he bobbin 
upwards. rhe bobbin holder is .na.de in such a way :~at it will 
automatically 6Tip the bobbin. ;ake care :o creel all rcviri.€S 
tte s~e way up i.e. the roving ccmir-€ fr=~ the rigtt side of tte 
bobcin in each case. 

Your supervisor will have correct yarn (which he has cttained from 
the cowit testing samples). ASK for these bobbins ar.d put your 
start up thread onto the apinnirli' tubes. ·.ai<e care that the start 
up thread (carrier thread) is as near to the bcttcc ~f ~r.e tuce as 
you can get it, otherwise difficulty in windin~ cff will cccur. 

Do not use more carrier thread r.:~ar. necessary. 

~se a t~read or yarr. exce;t :nat obtained f~om your su;ervlscr, 
when you have ar~lied carrier t~read tc all tubes, ~and what 
remains of the yarn back to your supervisor. 

7. ~r.en all is ready call your su~ervisor, he will ~at~er all the 
srinner~ to your machi~e. 
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a) Fress~ down the pendulum a...-:n Fri.:~ t~ the spi~.ni~ ;c3ition. 
See that the drafted er.d is 50ing correctly into t:1e pnewtatic 
tube anci not lappi!l€ on aprons or roliers. 

b) ?ind the carrier thread. Thread under r~ travel.le::: - ir..to 
the anti baloon rirlt; - up th.ro~-h the lappet glAide. 

c) Flick dcwn tte pneumatic tube and ;iecen neatly. ~o not forget 
to replace tr.e pneumafil tube in ~~e ~} position. 

d) :au have now cocru::enced spir.r.ing and your inside wcrk now 
consists of -catrolli~ your :::iachine correctlj". t..ee;: your 
eyes wide open for faulty rcvir-€ - which you should hand over 
to your supervisor. 

For dvu~le spirJ_ing which if it occurs you a.re to reccve. 

Any other probl~m or difficulty which you may not understand 
draw tne attention of your supervisor. You will not get into 
trcut:le, if wher. in d.oubt you ask questions. You will get 
into trc.uble, if :,·ou have doubt and do not ask question. 

~ < " ' ' 
r;.. :i:..c L. n:G JC r:crr BACK :-;u.:::K ) (_~_,c~~-~:T-------------~ 

> > , , 
6. Jof~ir..g should take place directly into the plastic steaming

baskets, Sach basket containin.; one spir-~ing side. 

;)ma.J.ler containers cli-;::;:ed to the end~; of the doffing basket 
=a:rrJ half side of empty tubes each tc facilitate doffing. 

,. 

~urming out is the term used when a lot or blend is coming to an end. ~he 

principles which should ap;ly are: 

1. Always see that the fullest or lar~est naclca.~e is en the :;achi~e 
and runnirlij. 

If not, you may have to wait hours for only one or two spindles. 
This is ineffecient and costs ocney in power ccnswnption and 
operator time. For exa.'D:ple, on spinnir:g ycu have a full set of 
rovin~ bobbins + 20 bobbins x 2 ends srare. If you leave the 
machine to run out, you wl.l..1. nave to run the a;acninf! wi-:h only 
40 spindles. To avoid this you must !;X:.AK ~i. 

a) Break out the first 2G rovings on the machine spindles and 
replace with the 20 full cobbins. 
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b) ~un the raacnine for one doff. ;.t doff, bre~ t~e second 
20 roVi!1K$ Spindles d1 - oQ and replace with the ~art 
full roving removed fro~ spindles 1 - 40. ~e~eat the 
procedure everJ doff, unl:il Mvin.g is exhausted. 

A'ID --;~·-- .;)'- \,, .... s? 41 - ao SF 1 - LO 

2. ~t is easy to just allow a macnine to run ~ut of its own acccrC.. 
:~is methcd should not be used. ::Xces~ive ~art totbins are 
created. Auto caner efficiency is reduced. ~he recarKs ap;~y 
to a:l ;rocesses. :ou snould therefore:-

a) 3efore r..i.."l out ta}o:es place, reduce t."le nu;nber of spindle~ 
runnins. 

"' v) ~se the pacica€es from standing spindles, to ensure a fuli 
paci<a€e on running spinciles. 

c) "four supervisor will let JOU i:<no-w when to 5~i( .:c~. 

:our full ;ack~e looks like this 

~hen your pack~e beco~es :ike this 

ar..d you have no ~ore pac~~es tc feea:-

~hen breakout as below ca..-r-J on until all is finisr.ed. 

:.c·:'b: ?or Yarn doffir.;- - steamin-€' etc., use cr.l~: t!:r 
correct doffin€ con~ainers. 
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1. •'hen given a new lot of yarn raaice sure tlr.at:-

a) ~;o part spfaning t·.ibe recains ar:ywi'iere 

b) Any cor:.es f:=or:i previous let are cleared away 

=) :'he machine and wcr!.c area is clean a.n<!. tidy 

d.) You ha·.-e the correct co?'.e c.:>icur iiven by JO'J.r su-;;ervisor 

e) ·~hat ycur sli.;:ervisor :tas :!lad.e all "";he re'Jui=ed settin~. 

'· You ;nay 't~er. sta.rt ;:roductinn by filli!l€ ~he ~--azines with full 
s-;:innif1€ tubes. iullL'l€ back the u.."l.derwind to.ntil yarn coiles frc:n 
the top of the spinning tube. Insert s~·..m thread into central 
suction tube. :.'ake care sufficient yarn enters the suc'tion ~ube 
for a firm grip. It is i::!lportant that you check full spir.ning 
tubes carefully. At the s~e ti.Jue the ~aeazine creel is beir~ 
loaded. Checic t!".a t :-

a) ~ube colour a.re all the same. Do not use a spinning tube 
wtich is a ~ifferent colour - u..~les~ you have s~ecific 
permission. 

~f :nixed yarn results you ~ust bear your share of the 
responsibil ty. 

b) Check a..'"ld ensure no yarn faults are visible. If any faults 
are visible, er you are in doubt - inform your su~ervisor. 

c) .Should s;iinr.ing tu·oes have an identification mark i.e. chalk 
mark. ~sure all spinnin€ tubes have th~ same raark or colour. 

3. ::ow see your empty cone magazine is loaded with the correct cone 
co le ur and tha. t they are free from waste. ','Ii th no spoilt or 
shar-;:i noses. 1'his will interfere with winding off. 

4. You are now ready for winding. 7a.kine: tr.e empty cone of the first 
spindle in your left hand, s'tart the tra.vellin~ knotter at the 
first spindle. 

... "'. 

':'his will cause the first spinning tube tc be automatically fed 
into the correct windi~ ·position via. tension and clearers. :'ake 
the thread in your ri.~ht hand and 5ive 2/3 wrans round t:.ie empty 
cone. Insert the cone between the adaptors and winding can 
comDence. iiepeat this for all spindles in your charge. In 
icnitting facility t~is will normally be 25 spindles. 

·::i~di~ ... ; ·~~:1. nc•iJ ~rcceed a.u-:cma.tically, but never for:;et whi.1 Rt 
the r.ua.chine is automatic, it cannot perform miracles. 



A 3.ed li.;:1;; indicates t::.~ k:nctter :-:.as 
~o's of ~.tte:::ipts to i<not ai:ri. failed. 
nu.:tber of reasons. 

a) A badly formed spir.nill.iS tube. 

been ::ia.d.e t::e :.or-...a:: 
-:his ::;;a:.· t: d.ue to a 

Sharp edge at ti; of s~innin.i :~be. 

c) 

d) 

e) 

~ost end on cone, not being ~icked up ty suction arc. 

?a.ulty knottillb bill. 

fhread suction tute blocked. 

( ::: ~ 
\ ... ' 

~it~ the excepti~n of (e) and (f), and t~ese s~ould oe re~crted to 
your supervisor, the other faults can be easily corrected wi t:C 

:.-.'nisum '.iw:-.a..'l as~istar..ce. 

An oraz1€e light ind.ica~es tte ?acka;e ~as reac~ed a pre-deter.ll.ndec. 
·iia;::eter ar.ci !:".~st ce ~ually rel:lOved ar.d rep:;.aced ;.ri t'.1. an e!:lpty 
ccne . 

...xar..ir:e :':-: co::e •1erJ c:i.reful2.y ~:;r faults, ·cefore ie;:csiting it 
in its ap;cinted place. Eeep ;-/ou:::::- ;;;ac!:ine clea-'1. and tid.y at ail 
ti..11es. '.:leaning- at tte end of each sdft is rE'q_uir~ wit!: <;i-.e aid. 
of ccra~ressed air. 

--·~---··- -.~..:"""· T ~ ·;. l.:J, - .l .... :..s .:;. • .. -s.:..z~ • 

1. 3e<? that your :naGhir.e is thorou~;hly cleaned and. fre~· fro;i:. fly 
waste - thread waste and dust. 

2. See that no yarn exists on or a~ou.~d ~~e ~.a.chine on cones - metal 
~obbins whatever. 

3. ·[our bobbins carr:.r identi!'yir"~ discs in C.ifferent colours. =.r.sure 
that all bobbins carry the correct disc colours instructed by 
your supervisor. 

4. Yarn will be :;::rovided by your supervisor. :·:ci<e sure :r0u i.i..nder· 
stand any identifyi~ rr.arks, which ffiight te ~sed. 

;. ·.~hen you have 'JO'i.... su~erviscrs f;O ahead., start up as ;.:~oll::.ws. 

6. Greel your cones in the upright creel, thro\1€h the ceramic .;-uide 
and tension discs, up to the yarn detector twizzle, over the top 
ceramic disc guide and down to the delivery ur.its. 

'7 ' . correctly wrappe~, and cc:-..e ........... 
\.lrolo,J .... 

.',......,.....,, .. _~ 
V••AVW~•· 

the pig t ... il guide, under the ri:-.; traveller a.nci attach t~ cc·.;bin • 

. ::,~.::: Your t'.ofist.t.n.~: spindle revolves .:.::"om l::'t to ri,-;ht (anti
clockwise), take care to tnre~ Jam under traveller ir. 
the sat:J ct irect.icn to a.vc id excess a.r:.d. brea~s. 



v. ::ow enga5e d.eliver-J unit a.r.d. :;::re-twi::otin;; co:ri!!!ences. :'he 
spindles deliver a pre-determined lell€th. '.~hen d.offir'5" enst.:.re 
bobb~ns are neatly stacked. on trays provided. • 

1 • 

2. 

...... 
• L.1. 

See that your ma.chine is thoroue~ly clear..eC. ar.d free from :ly 
waste - tr.read. waste and dust. Fa:r particular at-cenl:ion to 
cleanliness of the pots. 

See that no yarn exists on or around the :.iachine - "trolleys etc. 

~se only the cone cobur desi,;nated by your surervisor. 

Yarn wiL be ;rovid.ed on trolleys by your supervisor. .·.a.Ke s~e 
you understand any identifying marks. 

5. ·iwhen :.·ot:. have your supervisors ;<;a ahead, start up the machine as 
follows. 

3et the pr~-twisted. packa.;:e carefully into the r,ct. Locate 
correctly on the spindles. 

7. :'hread throu.e;h t?-.e pot lid and replace the lid. 

c. Carefull·,· thread the mul -:i~l~ twizzle c'1.1.ide and 
uprer and lower decks, for a.l"ternate spindles. 
cone and coi;u;:ence twistin~. 

up via ;uide tc the 
_.:,. tta.ch to em:;::ty 

7. :are fully pack full car.es i.:::to bins provided fer reelin<s or in to 
trolleys fer despatch depart::ent. 
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1. See your mac!'!.i!'l.e is thorotl€hly cleaned. and free f=oc :·:r.:.- ·.oaste, 
t~..read waste and dust. 

ChecK ~hat no yarn exists on or arour.d t~e u:achi!'l.e on clip 
or assembled ~ack~·es. 

See tna;; :.·:m have t?'te correct cone cola~ on all spi!'ldles. 
e~pty cones ~ust be free from waste. 

CO:!eS 

.: , , 
::.J..-

4. 'tou will be ;i"ren ::-a:rn by :rou.r sup'=r"1isor. ~·:at:e sure you under
stand any id.er.tificaticr.. =.arks whL:!: =i-:;ht be u.seci. 

J. ·,.;~en you have your supervisors t?:O ahead, start the ::acr.ine as 
follows. 

6. 0reel in the clin ccnes to the ~ct. 
correct way up this is r..ose ~~wards. 
neatly into the cottc~ ccne. 

~ake care the cones are tr.e 
:'he top cone must c~ip 

7. "i'hread t~-~e two ends to5ether into the flyer twizzle. ~ttach the 
two yarns tocether onto t::e enci cf your thread.iri.e,- line. 

(;. ra.ss d.cwnwarci.s t.1rollbh t'.-le hollow axle until threadin~ line a.nci 
yarn e!!lerge. ::cw pass t'.!e tr.readin€ 2..ine upwards between pct 
anci balloon liu~ter, until it e~erges. 

~eoove yarn frcJl tr.reading line anc!. ~as::; thro~-h the p4; tail guide 
over the s-cindle. ~!!is euide is :ioveable, take care it is in the 
correct I'llr'-~ing position. 

10. ~.cw ~ass the yarn in front of the detec-:or '#ire ar.d up over the 
~re-take up roller tc tr.e e:npt:r ccne. ::wo er ~C.ree wrat:;s round 
cone and lower the cradle to its ruzi_~in~ ~osition. 

11. rtl~ays use a waist knotter for l':?:o-:~in€. 

12. Store cones for reelinu; in bins provided or in trolleys fvr 
des~atcn department. 
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l. See that ycu= :::achine is thorcug~ly cleaned ar.d freer~~ fly waste, 
ttread waste and dust. 

~. ~hec~ ~hat no yarn on cops or ~ones, is on the ~achine er fioor. 
If you find a..~y, ~.ar..d t~em to your supe:?:Visor. 

3. ~ee ttat you have t~e cor?:"ect cone colour ar:.d t:-.at ail eoFtY 
cones are free :re~ waste. 

4. You will be f;iven yarn to wind ·~rt your su:;:ervisGr, ::Iaice sure ·;cu 
understand any ider.tification which may be used. 

Cnce you have 70Ur supervisors ea a..~ead, start the :..actine as 
fol:!.ows. 

:.. ilace t::.e cop er cone on the creel :::e.F.". rull t.l:read u~ tnr::n.ie-t 
accelerator eye, over the botto~ yarn 5uide, along the to; yarn 
~-uide, to the rac~e holder. 

7. :'we or three wra~s arou.~d the empty cone and pres~ t~e strating 
lever fi:::z:.ly until loc~ed.. If you cannot leek the startL'"lg lever 
ir. t!'te rur.r..ir.£ :;::osi; ion, t!'le yarn is incorrectl~r t:::readed. 

~- ;~e yarn is sel: placi~~ in clearers and disc tensions. ~lsc 
~axirL!· device if fitted • 

. -
; . . .. -- .... ~ use ::ar..c. r.::c v .. er. 

1G. Store tte yarn carefully in the bins proviced. 



1 • 

5. 

! • 

c. 

See that yctAr :::a.c!'".i:i.e 
:~read -.raste :s.~d dust. 

- 1 ~.: -

""" ·-= • ...,, ··-· 

is thorot:g!"ll:r c:eane<i - . ':• --.: -.ras:-:, 

a~ cc~s, 

f::.ocr. 
~ones or ~ar..ks is :.n 

See that ycu ~av~ ~::e o~-~~· --··: -.,,; 

"{Ci.!. Mill ~e €"i~re:: ya.m. :c 9.J!.::.d C~~ jr:J:i.r su;ertriscr. 
u.::-.rlers ~=- a:::: id.e:: tificati:n, ;r!!ic!:. ::::ay CE t:.SeC. 

,_!;en ~,-ou J.:a7e :y~u::- su:;:erviscrs €Q a!",ead, start t::e r:iac!:i::~ as 
:allows. 

?:.eciuce t::.e ha:-..k swif;; tc its s;nallest d.ia.~ete!.". 
s!'".aft and ;ul: ~ut :!:e ~cc in cen.:re of swift. 
hank on :he swif~ :uid t~rn the swift wires until 
is reached. 

';ri;-: t!'.e swift 
ilace the 
correct tensbn 

:~read yarn over u~~P.r t-:~sicn sto? ~otion ar.d. do·.in t~e lower 
~-uide. ;·.cund t!ie deli-rerJ rcllers 
wraps, whic!: ::rust ~ot be cha..'13~). 
tac!< cuicie. 

(you .. ill be told row :nany 
~~.rough tensicn •ei€hts tc 

:·:alee two or ttree wra.:;is arcunc!. em:;ty cone and de;·ress startir.£ 
lever. 

If the unner ter.sicn stop ::-.ction, ccnstantly stops t::e s:;incile, 
:r~u nave a tangled ha.nk '"hie:- c:t;st be corr~cteci. 

1·:. ;,,lways use hand knotter. 

11. 2to::-e the cones in trolleys :;rcvideci, read:i ~or :ies;a<:c!-: d.e":art:r.e!l-.:. 
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:~~ ter:n used to desc~iCe ~~ ;recess :f ~a~J.:ir.~ ~ra--n for ~~lki~~ :ar.~/~~ 
~j .. ei~.e. 

~ ~t;.r case ~~ ~ave cn~y ~ C?a=hi!"~es an.C i~ is i$port~: wa ac~ieve ~~e 
=..a.xi~ ;rcdu=~icn. 

:-~e operation i~self is sio~le, re~uiri.:'~~ straL~-h;; co!rWlOn sense. .zecc 
han;,cs are es-ser.tial if =-i~~ wa.s;;e is t.:i be c'!::ta.i:led in l.a"ter :!.art.'\: ';c 
cor.e w.!!".C.l.!'-t;". Ycu !::USt re;;arci yourself in sct:!e respects as " .,uali ty 
:antrol". :tis is tr.e la.st c~ar-.ce we '.'!ave ;;c :=ea.:l::l exa.cline the ::a-~, 
t~=~~~ it leaves ~~e ie~art::.e~~-

1 • 

<:.. 

4. 

Check all your sup~ly cor.es carefully 

a) ::or.e ccL:mr or otr.er iC.entificaticn :-:ark. 

~ock carefully at eacr. 3.r-.d eve!:J co~e. See 
ar.y fa.ult. If ycu de, re;crt tc supervisor. 

-~ .!. ... you 

c' J .t:1y dou~:s re;ort. 

can discern 

d) Se co~sta.n;ly ~a~~hful en everJ ~ew ;ack~:e creeled, durir.a! 
reelir...; ar.d es~ecially i~rir-€ tyi~-€ off. 

e) =efcre re::xcvi~-€ hankes €ive a twist of the reel, ;;o confirm 
r.o :aul;;s are rresent. 

~lways ~se hand k:lot;;er in case of e~.C. breaks. 

Cse a different coloured tier for every :ot as instructed by yc~r 
supervisor. 

::amile hanics very carefuE;r at a.1..i. til:te. Store or.l:r in ;:~as~ic 
contair.ers. ~ad handline results in waste. 
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~ec~..r..ical ~ssista.~ce work ~as been li~i:ee because a: :he ti::e fac:~r. 
::.cwe're::-, ce::":ain co:ll~ar.ies ~ave re~t;.esteri ar.d. received. assis~ance • 

\..~:L I 
(3 visits) 

~::r: IJ: 
(3 visits~ 

(2 visi:s) 

~::r: r: 

.:.X~essive fly ~as:e a:.d =i~~ :ravel~e= 
ccnsumptLn: 

Co~~le~e plan: survey ar..ci recora:ienCati~~s 

?..equest ~.;;.= ;:rojects er.. wocl sccurL'l3 a.r:.ci 
cor::i.bir~. 

:'o;: ~7ei~ and .:2ckwasi-.i!l€ wors:ed 
s~inni!'l.~ u..~it. 4ocllen spi~~~ir.c unit. 

Gifficulties s~ir.nL"'-€ 1CG wool ya..."'?l on 
":,;.·:2~~(" s;:inni!l.; L:la.ctir:.es 

,,p were a;:~r:=act.ed OJ ~';!;.er c:;.:-.pa..'1ies tut ~cr.sidered nc s~r:::n .. s ::ur::~se 
.:.a:: ce~i:td. t::.e .iiSCl..l.S5ic,r:.s. 



,-' ... ~ - ... 

::~e ;;..~it was visited on Sunda7 2nd :une 1?55, to i~vesti~te excessive 
~rave::e~ •~ar a::d ~i~-!: •asta~~ fro= f:avr swe2;ir-6S· 

is _,.., ..... ·!cubi:: that exists 't:etwee~ 
ex~essive trave:ler cor:su::.:;::ticn a.r:d excessi•e f::..~c= 

Sl.:ee;i::.gs". 

'.S:.~ a ":.:tnb..:sco-::e" .:m t!':.e ?:.i:-~ :'ravel:ers s'.'!'Jwed ti:e _'ra.Treller tc te ::!l. 
tne 11

.;:-;:-.:" i,e. 3kitterir.€ rc;um: ra:t=:er ~i'lan revclvin!; s=.o~th~:;. ::ere 
~~:~~~: ci=~=t is the =co~ cause ~= ex~essi~e tr:7el:~~ w~ar. 

c) 3:;::i!!C:.les off ce::tre t.:: :l;;inr.in~ ?..i~s 

-:.-::ere is :i.itt::..e r:eed -:c look .furt::.er for t~e root cause cf hi~h level f:ccr 
.swee::in.,:s. 

2) I su~gest a slightl7 lighter ~ir-€ travel:er, could oe used to 
ad van ta;_:e. 

3) ~ttend to the ring lubrication syste~. 
crier. 

:.) :~er:.:re a.11 spir.dles tc iii?lb Ce:-.tres. 

5) Centre all Lappit ~11ides to ~~indle centres. 
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:o:.lowir.g my two visi;;s tc your unit on 5atu.rday 22nd .;tU-i.e and. ·Aedr.esd.a.j· 
26:h June 1985, I have the f0llowing points. 

: ~::=-. :;_.:.._ :_ : 

:-..a:eria.:. i1ar.ciling in :uar.y ::ases ta.ces a baci< seat. .:ies;ite t!:e fac: t;:,at 
it ccntribu;;es C.irectly t~ a ~umber of faults and other proclews. 

1. ~~Y ~a.~dling rovi!lg, contributes to spinni:16 end brea.ics, yarn 
faults ar..d waste. 

:!"tis a;plies es;ecially ~c t!'"'.e :wist.less tj.~e rcvir..,£, c.:u-con t..;. 

t::e dr.r s;-\.i.::. systei:;:.. 

2. 5i~i:ar ccm;:ients can be a~plied to t~e s~in.:1ing CC?S - twis~ir~ -
cheeses ar.ci cones, har..~s etc. with these th~ increased d:..."'--5er ~: 
:li.xe<i yarns. 

:-:J st 'J f -;:i.y re:nar!cs a~: l:r e~ual iy to all r:iachines. In ar..y even;; a (!heck 
w i.l ~ a.c nc ~ar=:.. 

:he feed side o: ~ill =oxes, are fitted with wooden guides some 
of which 3re darr.Cli"e<i. In any eve::t they are easil'r cia..""la6ed ar.d 
ca~se severe sr~·ging. I would recon:oer.d their re;-la.ce;nent with 
~etal guides, either stainless or plated. 

In tr.e odd case these are iissin5. In ~cs: others i~ccrrectly 
set. 7hese guides are used to determine the area, over which 
the ~:aterial to be drafted can s~read. ~he only thing savin€ 
faulty drafti~ are tre lo~ drafts bein~ applied. 

I advise a checic ::m alie_"!Ulent. In the :;dd case, the:; are ':ad.:~' 
out. libre matting car. occ~r. 

;i...ese ci..i:arer!3 ~.a•re as ti:.eir ;-urpcse, the clea.rin~ .'Jff cf 
!"'!.'ores a.'1.c clu:-::?s, ';c ~re•:ent .:-,t.,_.a~ ;·as::;a.;e wifr :~1~ s_1·:<?-:-. 

::- they are in bad condition, or incorrect i.e. stuf!"ed with 
cardboard, faults should oe ex;:ected. I •would reco::"..-:-.end ccr:-ectl:; 
::lade rubbers. :...,, t:ie ::iean ti;;iP. it !i'.a:r te a.n aciva..'1.ta. • .-e tc leave 
cff. 



The false twist tu~es (having been welded in so~e cases or 
braised in ethers), are a :ittle !.'Ough. ~ 3GCd ~olish er 
~latinQ ~cu:d te a bi€ i~provement. ~alse t~ist tuce was 
cii;;-in;: into the t~p for ti~e last 2G ;:;c ~O ;nm. :'his car.net 
ic the sliver ar.y ~-ood. 

: SU€~est that the false twist tube :nig~~ be shcrtened, ~he 

a..i ternative is to :na!(e ?. s:r.aller dia top. 

In sc;ne cases these are in ver.: baci cona.i ti.on. :;aps of as ::;uc:-. 
as 2 c~ without pins ccr.;;oon place, again not ~ed. ~a.~aee resu.i~s. 

:~eek all ti;nint c~s. 5ome of which are out cf ti.:le. ~his 

shculd improve the faller ~in consu;nption. 

~ress-...re is a~~lied to drafting rollers by ~ead. wei€~t. In :ilOst 
cases these ccnsist cf a series o: bricks. :;o dcubt tl'-.e weight 
is ceing ap;iied but I suggest decent ~etal weights to the 
correct re~~ireoeni:. 

I think here, ~he ;:iain feint is i~pres3ion. ~ricKs indicate 
a.r.ythine wil: do. I believe it is ii~crtant to create the 
correct atmos;tere of carir.; and neai;ness. If cleanliness 
orderliness 5c out cf the coor, choas with all its attendant 
problems, comes in thrcU€t the window. 

':.'!:ese a.re :provided with a footstep bearine, in ·.ic.icr: tr.e bobbin 
spindle is free to rotate. Keep a careful check on - cleanliness, 
cracked/missing or broken footsteps. See that correct ali€1'1:llent 
is the order of the day. 

Fitted with roWld plastic guides, whilst in good shape at present, 
it is as well the 'f· eye' is kept for ~is~ing er crac~ed ~-uides. 

#hilst at pr~sent not in bad condition, there are si~ns of wear 
and grooving. both back and front. A var/ careful eye needs to 
be kept. 

~f jead wei~ht steel. ~aAe care of ali~.ment. 

Again figure as a danger point. I think here, rather ~han the 
rather lon~ intermittently bristled brush. A shorter but full;r 
bristled brush, which revolves by friction with the top roller, 
would be o!" i~.r.:ense benefit. A€ain rubber tubi~ (available 
!":-o::i .l.r:nstr.')r.~) would i:n-prove bottom roller clea.rir .. ~. 



.. -
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~hese are of great i.m~crtance, if a nice round rovirl$ is to te 
:p=cduced. I !'ir..d ;ui te a m.:m:er :aissing, wr.ich s:-tould. :ie !.·iver: 
some p~iority by replacement. 

:·:any have been broken and braised. .:lo~-+. edges around. .~nether 
i50od case for ;iolisting and pla:i:l€. ~lsc ~ive attention tj 
settil1€ and a.lignme~t. 

::ere -:f!ar.Y rui::bers are worn s::lcoth. All tr:.e original ribbi:l.5 is 
lcn€) age worn off. Slubbinc relies on ru.bbirl€ for i~s cohesicn. 
Insufficient rubbi.::15 ~ eventually lead to excessive slubbin€ 
breaks. 

I think a fair com.TLent a~ ttis time would oe, you are saved. at 
the QO~ent by the oi: absnroed in the rubbers, making t~ese 
somewha~ stick-y. 

; s~ir:.L.~~ ~achines of 400 s;indles ea.ch, ring dia. 55 ~, 
spindle r.p. 5500. 

It is felt that if t~e ring f~~es are in first class sha?e, a 
spindle r.p.m. of 6000 would be attainable. 

This would give you on 1/42 n;:i twist 571 tpm a daily ;roduction 
of:-

6000 x 60 min x 23 hrs x 1200 sns 
1000 x 42 ct x 571 t.p.m. 

You should attain 85~~ plus with correct su:;:ervisicn or 352 ;ci::.cs 
plus in the 23 hours runnine. ?he improved efficiency tai:en over 
a year amounts tc some 15000 l':g (no Sundays included). :·.ere tnan 
paying for the efforts ar:.d s~.a.11 outlay ~eeded :o brin.~ it a~ou~, 

?urther spin offs - ~ould ~!Ct•---· 
a) Reduced waste and fly 

b) ~educed labour force. (3ee ar:.enr.ix) 

zack roving guides are of ~lastic, set in a ~e~al holder. In a 
la.r~e mu:.cer cf cases trie -elastic is craciced or :nis..,in~. :his 
alone will: a) increase end brakes 

o) increase waste and fly 
~) a dan~er of row·:h or hair1/ya.rn. 
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~ese are ·Jf the :!ead wei,!;!1.t type. .:..li~ent :i.eeis -:::::ecki:-a.;, ar..d 
•it~ sc~e trac~ets oro~en ar..d tied •itt :a;e er st=i!l€, :~:se 
ir->_:"'ti=-..; is a.~ ever ~resent dari€er. 

Constar~-:l:; c:ieck for wea=.- a.c.ci. ri::;:.::..a.ce as a.rid •.-1r:.en .:'l.ecess<?.r:r. Sr..a.::.: 
self •ei~!1t ::·a.cis fit-:eC. for cle:....11i:-.. ~· t:-.'= ...,._!_ c.~a.:;;i.!:~· a;rc!'"',, ~~~ 

·::· ~ti.bic~s be~efit. ;.-itr. so~e .:: .. :,;_~is. i!"'.i ~'-!::'T,;s:t, : -.r:c~:.:. 

....,. - -- - ------ .:: : :.. .... --- - - . ----4 • - .... . --- ---- ...... . 

--- i ...... r-,.........~ --· 
""'-~----~~- .... · -.i.. io·· ""·-- ... · wi-:::. 

. ~€ain a :a~efu: chec~, :er ~c-·~~res, !i~s :t~., s:--.culC. te j~d.~. 
;.. ;;ccd. r-,u;nc:er ~-,ave cee!! s~d~ed ( ver-; badly ! :it~st aci:i) red1.ici:-,o:;· 
t~e iia;~e-:er and therefcre t~e ~ressure. ~tis a;art fro~ the 
fac:; t:-.a.t the ;ressure i!:. :!!y vie•, is a little :.i§:·'.:t a.n~.~.ia.:;. 

Is it 7.ir:.e -::;.J -::-:ink o: icves~in€ ir. so;ue ::lew co::s'? 

~ eucd n~ber ~f ":0? frcnt rollers ~ave ~ressure =ai~tained by 
:;:ieces of • .. mo,-: d.ri'rer. ir.tc ti':e :;:ressure necna.nis;;;.. ;.11 in all, 
a.:: a.rea w~ic~ =equires a substai:tial ef!ort to correct. 

-- - - - ---~ . - . -, -· --- -.:......:...:1. - ~.,:.._..i~.-: . .:. 

·_'hese are net :"'i tted a:: t:-.e ::io:!ient, ':Jut cou2.d ::e !"itted. to 
adva."lt~e • 

.:5pir.ales out of true with rin~·s. I.a:;:pe:s nc:; cen-::ralised o•rer 
s-pi~·ile tip, should be reset a.s a. :r.a. tter c: ;-,riori ty. 
~~e foregoing rP.sults in:-

a) increased end brakes 

b) increased waste fly 

c) uneven wear on rings 

d) excessive traveller ccr.sumpticn 

:.ap:-ets should a.lsv 'ce cr.ec::Ced for yarn c-:.;. ts. 

~i!ter oec~a.."lisms should receive i:n:r.edia~e atten~ion. :.adly 
s~aped cops - mean waste in windin€ off. :cps not bei!'i€ utilised 
tc full capacity. 

After which c:ieci< alii!'.roent of rin~· rails. 

~ossibly the oldest and certainly t~e si~nlist cf al: meth~ds of 
wi!'idir.~. ,,, ..;er.eral check :.r. rirt•m - tension brackets - a.J..i.;-r.r..ent 
'): tuo~s to ~~i·:i'?s, i~ r~corr::r.ended h~rl9. 
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_·::e ccr.\'iitic:iiri.e roEer at -:he ::co::.e:it is revcl·.ri~· ~ the 
directi~n c: ya.r:i move~ent. 
~eater picK u; of condition 
r...;r.ning the condition roller 

General as for spinnin€ cn:
~ ver~a~l of lifter 
.;.li~ent of ri!lf' rails 
:Ut and ,;;rooved guides etc. 

It is •Jo::-t2'.. ceari:--5 in ~ind. -::::at a 
ca.~ oe acnieved if required., by 
ccntrarf to the yarn direc~icn. 

~ll lea.ding to ~xcess waste ar.tl fly 

~tte~tion to thread ~"Uices, r.zny of w~ich are cut. :heck r~el 
diameters over length tc r.reven t varyir-& c.ank sizes. 

Al thotl.l5h slubs don't a:q::ear ':o ?resent :nar.y problems. Due ;;o the 
e~.C.. ?rGducts, I have yet ;;c see an ti..~clea.red yarn which ls slub 
free, to invest in this is essential. 5lub catchers are better 
fitted tc clear sin§le yarns. 

·=."cur ::a.chine:-y is specifically d.esigr.ed to ~recess ;;he s!:ort wccls 
available f~o ~~thiana cc~bers. I a.11 left in no doubt it is aia.i~ly 

· r - i -r~-,.-........ , • ,_oe, ·i· a :tt;esti.on a care!i.. "''"\1€''' ~ - :;: ... a.nn ... fi€ ...... ,-:.an.o.sa .. or •• 

r o::er the fcllcwir..s :or your ccnsideraticn:-

_.,r =-,. .. ;"'." ... -:: • 
..... ----'V• 

I have no nesi ta.tion i:l sa:'in€ t~a-.; -:a.reful a.."lc judicous '::llenC.i'.:1€ 
will rroduce results. :r.e CO'-~ir:.a.tio:: of which is near~J endless. 
11e :-.ave discussed. various c:'..enC.s. -:·::iais ar.ould be carried. ci.:.t. 
;tUr::-~er discussion is t:-.er. ~cs.:-:f.ble. 

It is important that a planned prce;"T~'!'.rr.e is ;:ut i::to o;erati·.::n as 
1uickly as ;:os:nclP.. )one in sue:-. a wa~· ;is t.:: ::li.:'lillise ::sses in 
;:rod~cti~n i.e. a:.:. ~ar~s required shou:i ~e availacle, ;rior to 
cc.::::ienci::0 overhaul. 

::::ce this is done a:: i=.t:rc<.re:::ent in qua:'..i t.y and efficienc~· s:-iouk 
be oo•.rious. ·::ie :xisdbility of reduci.n;; tr..e labour !'orce s::c 1.i::.d 

as should s;ares a::d consu."Ila:les 

Thcu.:h<; sr.culd ce €iver. tJ ::-ateria:'.. f:ow -;:-.r-:u.s-h correct :.a.ndlin-::• 
~c ;r.?vid~ t!-1e r.ecessar:'/ tr-::Eeys - ccr.tainers etc, •wcu.:.c req_uire 
so::ie i:west;;ient, bi..t sr.cu:.d ce re-cou:;ed on la~cur sa.vin; and 
;-reventicr. .:,f ::-.is:.aices, to iay nothi:-• .; ?:~ 1ual.it;i. ::-esi'!-:-.s a.re 
~vai:acle c:: =~~~est. 
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"four spinni!l€ i'.!laster should ma.ice the exa;::inaticn of the fc llowir~ 
aaily routir:e. 

1. All drafti:l.€ rol:ers - carriers 
fallers - JUides etc. 

a~rons ~orcu~ir:es 

2. 

::ct only dces this ~et :u..:!l a.":lO!" .. ;o:st !Lis :::ac~u.nerr but it 
exhibits a concern, wnict ~~culd have an effect on all. 

::a.·Je a pla:..'1Iled flow. .::. verythir!€ !-,as an a~pointeci ;lace 
;::ust oe in i~. ·!our spir..n.i..'1€ ;uas-cer sr-.. 01.,;.ld. virtu.a:ly :,e 

and 

awa..."'E! of eYer"J .;.. ..... .,... 
..,...,: ~ bcobin - co;: er :~ank L-1 the .:act:Jr;f. 

_:.a.v: yot:.r s:Jinr..i~ :.aster institute a correct syste:.: of 
o~erative ~atrollin.; i.e. 

ratrclli!l€ shculd :e ccntir.ucus ~a sh0wn, without :ack 
t·_ackir..;. ;Jone ccrrectl:r this wEl assist in red.ucing 
iabou= - waste etc. 

Jc n:::t ::ati':er so.:t w· ... ste and b.a.rti waste siz:ply into two separate 
lets. ::ave containers for eve-::'/ r..ac!i.ine - with wa.s-::e c:o be 
recor.ied at the end of each shift. 

~is '#ill assist in :;iin :;;oin-cin.g sources .J: ~ea~est waste. 
:Urt~er action can then be -ca~en. 

:'o your s;innin€ r.:aster the following is the present stat~s of 
labour, :'!"le target is general in develo::,men"t countries. La·~ota" 
in t::e deve:o~!d w~rld. is lower. 

:o ac:.iece tr.e SU€€ested tars-et :;ou need:-

1. ;.n awareness of ycur rr.a.na.;ement, tr.at la·;,our costs :-:.or.ey. 
;..r. awareness tha.t :aoour re;uires ;:-,ore control tr.an ar.:.r 
~a.c~i~e. :hat ex~ess laj0ur weans ~ore ~roucle. 

'/ -. 
,, . :c==ect raw ~aterial. 



J::: :a. 
FL~•c~r:~i 

Spinning 
:·aster 

A.st. Spg. 
~.aster 

Supervisor 

:iler 

::J.ectrician 

Fitter 

Gill box 1 

;ill box 2 

Gill box 3 6: 4 

3.educe/aov 

Spinning 

Spinner 
:!el per 

Winding 

I'\iisting 

Reeling 

Fa eking 

.;ate 
t.:eepers 

Feon 

NUMBER 
REQUIRED 

1 

1 

1 

3 

12 

6 

4 

2 

2 

3 

1 

N~. :F 
s::I?":S 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

- :;2 -

1 

2 

2 

1 

2 

2 

2 

2 

6 

24 

12 

a 

4 

2 

6 

1 

77 

JCB ~3. 
.FU5C'!.'IQ~; 

~U1"3IB 
~ul:X"J) 

Spinnir..g 
;•:aster 

Ast. Spg. 
l:'.aster 

Supervisor 

:Jiler 

.::lectrician 

Fitter 

Gill box l 
Gill box 2 

Gi;l box 3 & 4 ) 

Reduce/Rav 

Spinning 

Spinner 
~el per 

winding 

:'wisting 

Reeling 

Fae king 

Gate 
Keepers 

Peon 

1 

1 

1 

1 

1 

1 

3 

4 

1 

6 

2 

2 

2 

3 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

1 

2 

2 

6 

8 

2 

12 

4 

4 

2 

6 

57 

~ote that I am suggesting a small reduction in labour for Drawing. This sh~uld present 
no difficulty. A much reduced labour in apinning and twisting with machinery in good 
shape and Strong ~.anagement and Supervision, I see no difficulty. 

It is my suggestion that one electrician should suffi -• The second e:ectrician being 
replaced by a slcllled fitter, who I would regard as more useful. 



1st ,;ill 

2nd Gill 

3rd :;ill 

4th :;n1 

::teducer 

Rover 

Spinning 

- i;; -

With the short wools in process I would suggest you may find an 
advantage in a .:!educed Soinning Draft. This should improve yam 
levelness, thereby reducing end breaks. 

?or 1/ 42 ru:; the following is suggested, having taken into account 
the ver/ short drafts used in reducing and roving. 

TCT .. ~L 

Sliver 
input 

.Joubling Input Draft Output Remarks 

2J 5 100 4'8 20'5 

20'5 4 62 5' 1 16 1 0 

16 2 32 5'3 6'0 

16 2 12 4'0 3'0 Draft from 3'75/ 

3 2 6 4'0 1 '5 Draft from 3'76/4'0 

1'5 2 3 4'25 0'7/0'35 

0'35 0'35 15 '21 1/42 ti?-! Draft from 17'39/15'21 

An 'USTEli' test on existing drafts can be carried ou~. Followed 
by uster tests on new draft if you wish. 

---------------------------------------- ------- - --- --
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A re1uest was received for assista.~ce in drawir.~ up three ~rojects: 

;... ·,iocllen S;inniru; Cnit cf 2400 spindles for f"ine woo:::.s an.d ~airs • 

. ' .., A ·,;ool .:3courin..-; - Cardir....; - Car.cir:.~ rlant • 

c) .;, -'crsted Spinnin.:;- :;nit of ;::oo s;ir:dles. 
Jyeir..€. 

:'his to ir:ccr:;;orate -::·o"'.: 

~f~er discussions it was a.:;re~1 that furt~er t~CUf'~t ce €ive~ ~v ~r~~eC~S 
(a.) a."ld. (b), cefore tL";le was s::er.t :m irawir..-:;:- u::: sue'.: ~r·.::jects. 

-:':Ce .vcrsted ~;inr"ing- :;ni;; ••as d.raw!'l u-:.; and ~rese~i:;ed ~ce;ether ••i-r;'.'! :a::cur 
req_uired. (exc:.udin;; :::a.r~esent anC. s1.:.;ervision). Jetails :if .:..cces:oo:::.-ies 
re~uired were also sut~itted. 





. -
t ;~ 

~ ..... _ 

·:'his unit requested assista.::ce ~:i 't:r:i!lex :::;i:":.i:-.. ~ .-.ac~ir:es' ;:rccessi::'l.:;
a:l wocl tc-p dyed, s::u."1 to 1/30 :::a. 

; visit ~as ;a:i to the unit where it ~as :cunci tr.at ttis was t~eir first 
atte~~t at s;i~-"1iI1€ 1G~ ~ool ya_""n, bein,~; ;ri.=iarily acrJlic s~i!U1ers • 
.:;xa.x:.ir:.a~i=~ cf :~e ~·aal :or bei!'.; t;.Sed., left !lC dvuct, t!:a-: .:..: _.as i!1 

:act a re-~rccessed tcp wit~ an avera~e fibre le~th of 4~ !:ll:l. 

~he ·~niflex' is essentially a ·~atch' :na.c~ine re~yiruj f0r fibre cc~trol 
::in t!-..e twisted rovin.o;, .::ontrolle<i by the traditio~al fl'..l::".e. 

·,-a,:::-ious s~~estions were ::iade to i;::rcr;ve t?":.e ~rcd.:.:.ci:. :-.avir~ u:a.d.e it .:::..:;:a= 
~~at a f:rst =:ass ya....-n coulci net oe ex;:ected fro~ ~~e raw :ua.terial tei!".~ 
:;:rocessed. 

:he unit deciied that t~e experiment was not worthwhile ar.d reverted to 
~is acrylic srinning. 



... ·-1"' '. 

---""?'"~T'-'""' - • ·-·-·~ ... r !'t."' ~ i... ......- • .J..- .:. r .._.,. ... ,_ .. ...._..... ..,,. ~· .... ~·- ... 
...,,._~.:;:, ~;.; 

In =..y vie•• ar. esser.:tial ft.:.nction in any Mi3..:!. .;fte!'. r.e~::..ecteC. t~ Ju.r .::;::st., 
.:: forsee si.icn a f;,;.r.c~ion as •rer.r !1eces .:a:=-.f as spinning creeps up in 
::=oc.t.i.c::.~.:i. 

1 

% _,. 

t::e 

~eceive ~~anti:ies ordered froo sa~es. 

.::.e·-luisiti:m raw :::-.aterial st:.:;;:lies to c~ver. 

~.n0w the ca:::acit~r •:.&: ever1 sec:ic:i ~:i €"i're via sales, a 
ie::..ivery ;rcmise. 

u. ~:!.SS wri ~ten .J~e::-s •... ::'rodt.:cti1Jn :ie~a.r"::tents sr .. cwu:~; -:~:.e 

fitre tc be t:.sed, tte :::aunts ar.d twist re~uired, delive:::; .:;r: 

:r..c•..; a: al::. ti:::.es t'.:e ·.t:-.ereabouts cf ar.y .::re.er and i-:s ex;:ected 
de:.ive~· ·:ia.t~. :~ .. is :"rc7,. records ar:~ ~!':J""Sical .observat.!.Jn. 

r. ::ee -::c it as :ar a.s :::cssit::.e, ::-.a.t ;-::-::::iuction is ~lanned ar..ci 
C.eli,.rer:r "D!9:J:nises ~i·ren, ir. accord TA!.:~:. ~rcC.ucti~n C.e;artI:en:: 
::-e~uire~ents i.e. :o tun-. s~i:u-:i~ to all har.i.in€ :::r.e ~er.th and 
all car.in~ next =onth, is i~e:!icie~t. ~o ::iake all weavi~~: 

'1. 

10. 

ya!"!1s cne ::lonth a.'lci all !iosierJ 7a:::ns r.ext ::c!1c'.-". is e~ual:i.y 
ir.~fficieni;. :Jiillilarly in :::e L:r-=!:c~s~, all cone d:;ei~€ followed 
t:: all ha.ID: d.yei~. :'he cest ::::.ti :!!Ost efficier:t use Jf rlant 
a."1.C. ::ac~,iner; does not ha-:~en, it is dar.:,ed. 

::ee;-• exact records of aE materials :ielivered -:o aE ie:;:art;:-.ents 
and ya...""?l delivered. Tuus d.eteminin,; the loss i:l ever:r l.Jt. 

Lias between departments. ~.ee;in-.; aL. foily ir.fo~.ed. to ac!".ieve 
smoother rur..nir-€ and ~inir.:ise friction. 

Supply to :.a."1a.~er.;ent '3.t a.'1j"ti::le a.n acct:.rate ::;icture 
and ~rogress ir. ger.eral er ?.nJ pa.rtic1.:.la:- ite:::. 

~rcduc-cion 
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.;,~t..:.st ~'156: :-:a.rke-: re~ui!"ec:er..~s a::e :a.<e~ :!!to 
;:-cd~c~ic~ s~o~n i~ each cour.: a.r:d l:.a~eria~. ~ 

:c~:Jw::.:€ fac~crs ~ave ~ee~ cor.sidered:-

:;::os't s:;::ir..ni!'l€. I wculci r!!ga.rci this period as :ne :f c::'ls,:;li·iati.:..:.: 
ar..ci of :;:re?aral:icn for i:i.creaseC. ac-:ivit;:r f~rr:. .7ar:.ua..~- :;-~.: 
onwarcis. 

=.~ ~i?:.~ 3;in~ir-5 is r.cw ~~ lr. a.::.d I see~~ reason why a!: av~=~~ 
s:;:i!'lri.:e 2..r:: of £:COO shct..:.lC. not oe a"t-:ai!la.~le, ::r.:vided. it is 
;ossible -:o ari~ere to 't~e ~resent r~~ u.aterial s;ecifica.~i~ns. 

1.3 ?:"om .jar:1:a::r ~~ire~-!: ~ei:rua.r:r l~CE it sC .. o~ld be ;cssi"ble 4;C 

fo.creas'! :tin:; ;3i;:inni!"...; fro::i 6 hou:s to 12 !'lot..:.rs. ::!1.is assur;!eS 
ti1a.t ur;:er.t!.y :eat;ired s":>a.res for Fast 3pinni.n.;; t':.aV"e :=ee?; =a.Ce 
available. rest Spi~_nL~; s~ould oe n~w in a ;osition ~~ aosorb 
~~e a.ciCi~i~nal ;:roduction. 

i . .l .-:arch 1c..::..:: 
, --

s~e tbe :as~ Spir.:.!:.in;- .:.~culd ex;ar~ to 24 !-:cur work~:-:.;. 

1 .5 =~= Apri!. 1;=5 cnwa.rCs s~inr.ir~ ~fficiencj· should be co=~~rta.C::.:
arour.d CC wi.-:n ave~a;'? s~i:--.ile s~eed.s u~ -:o c5~0 ~~=·-· 3:r ;ur:e 
17::5 :i.vera._-e SFeeC. s'.".cuLi be a.--ot..:..nd ;ccc 1.r:-.. I foresee little 
:;:-ossibilit:r ,Jf a.-;tai.~i.~- t:·.e ;o efficien~:' c.iai=ed. for :..ir:.;s - . . 
~ ~ !.:1nl.!1. . .;. 

i.~ res~ 3~i:min.g- fellows twc disti:'lct rou~e~:-

. .. 
I • : 

1 ;. ·-

a) Scnlafhorst Autoconer 
::ar.el 1st 3t~·e 
:iaziel 2nd Stage ::'wistir:; 

b J :-:irshburger cl~? conir.. .. ~ 
Volia:4n 2 x 1 twisti:i.~ 

L~ both routes yarns are elect:onica.lly c:eared • 

An efficienc~r of 50 ~n 5chla.:!1crst ~-= :-.i~shbtl:!"€"er s~·:ul.d 
cresen-: no -iifficul t:r. A !T:ini:lUJ:: of ..:;c eff., is r~~ui:-ea. 
fror.-. A;-:ril 0nwards and. wnilst I d:m'<; see cli~ con~:-:.:- fr~;;-. 
spir.r.far; tubes ir.creas~ be:;c:-:d. ~0 , t:·.ere shc1.4H be :".c reason 
... ~~, 5chlaf:~~=s-: ccu:d r:oi i:rprove tc 7() • r::.:.e~d. a.3 s~i.;.ni.:-... :;· 
0u-:;ut, i::1;=c,res, 7C% ef'f., -;n 3c~.la.: .. ; . .;rst i:; a. :::~s~ i;- ·:a.:.a..::..-:e 
is to te illa.intained. 

.:..n a,1era..-~:'? windin.:: .. S?eei ,;.: ~:0 :·~.'3 :;~r :li!"".ute on ..)c!"".l::.:-:"1crs: 
a..-i'i .·i!1. Jf 50C ::':':; en cli;: conir.~·· :.~·air. t.:.•se s;.eec:; ·,:El. 
.r.::r :-:-: ;:ssi":~e •.iit;; !':i~h quaUt:r :rams. ..:; f:ir ;:a.:a..ra?:C 
1.'- :.: :.s of -:.~~ '_.:";::lC3~ i::-.;:c=:a.r.:t.? ~hJ.: =:1.~ .. i .:-..a4:~ria.l ?-a:=a.."":.~~ers 
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An ef:icie!'lc:t ~: ~· ~·~. 

·.,::.a-:ever ~as '9;c =~ ~-:=ie 

.:..s 

:~a.:-.el :Jta.;:e 
t.: a.c!--.. ie'r~ 

is :i -·· .... -- ........ :: .... 
.; ..... ~. .. ~ ..... .. 

.., :"-.:..-
c.- ""'--

is 

-"'-;: = i.: :.:;c.:: 5 exis:.s, •orser:i:::-:;· as ::a...-r, :::::t::<. 't: :::eccw.es :::ca..-:;-:=, ~~ ~i: 
5uc:: ti..m.e as !:lore t~istir~-:.: ca~a.c:. t:.~ is a·.;aij,,aCle. ·:-:-:.'! de;..'""el;:;=e~: 
cf ~ suita~le sing:e yarn, se~~s :c ~~¥~i~ :~~ a.nsw~r. 

at ai:. :.i:::es. - .. - - .. . -
.-..J..!. ::a~Ct.;.ir:~:!".s ~e ::iasec. .::r. 

:-.. en:::. 



l'HODUCTION Hhi~J.UlHr.:J·lliN'l'_SEPI' 1905 - AUG\J3'1' 19Ut1 

-iUALl'l'Y COUN'l' SEl-T OC'l' NOV DJ~C JAN ~·~J3 MAUCH Al'IHl, MAY JUNI!: JULY All<i 

10() Wool 2/26 2775 2'175 2408 17,4 2035 20~·? 2923 ?'/32 4905 6b15 7032 '/H~') · .. ~ 

100, wool 2/32 5007 5007 240ti 10?2 1orn 1018 2924 4'/77 4905 8020 11720 
. I, 

1 ;01;14) .. 
I' 

100. Wool 1/42 925 925 2006 2456 4579 4579 5047 66utJ 4905 4410 3516 2;u1) ~·: 

100, Wool 2/40 463 925 1205 1755 2545 2545 2925 1912 1 t,37 2205 1173 11~1), 

Sub 2 3UOIJ~", 
100. Wool •rotal 9250 9250 8027 7017 10177 10177 14619 19109 16 3 ?2 2W50 23441 

100;. Acrylic 2/32 ( 1/37) 5080 5ouo 3845 171U 2410 2410 3221 67 3ti tl604 11237 13060 13oc:,o) ~~ 
Er 

100 Acrylic 2/48 (1/60) 635 635 962. 171u 3615 3615 3221 4493 360fJ 2U10 1632 16;?)~ 

100. Acrylic 4/16 (1/19) 635 635 1633 ) , ... -- -- -- -- -- -- -- -- 1f,;; •'J 

Sub 
}' 

100,. Acrylic 'l'otal 6350 6350 4uo7 3436 4025 6025 6442 11231 12292 14047 163~? 
' . ~·, 1l>3t''.J) ,, 

Month 
Total 15600 15600 12834 10453 16202 16W2 21001 30340 2u644 360'}7 3':J7h6 4013; 

Uaily }(unning Hours 8 u 8 ti 12 12 16 16 16 16 16 lb I 

Average Spindle R.l"1 uooo ll<lOO uooo uooo 0000 8000 0000 8500 ti500 ~000 9000 
..... 

9000 ~ . ) 

efficiency Target 70,. 70.' 70, 70,. 10. 70, 7°'1· UO,. UO> uo, UC>1 .. UO, I 

Productivity Target 1 '2 1'2 1 '2 1 '2 1 '8 1 '8 2'0 2 12 2'3 2'4 2'5 2 ,., 

Average Count Nlll 1/34 '3 1/34 '3 1/37'6 1/42'5 1/44'2 1/44'2 1/42'3 1/39'9 1/41 '4 1/37I1 1/34 I(, 1/34'3 

Actual 'K' Factor 16'05 16'05 1u 142 22 1 1 23'47 23'47 21 199 19'9? 21I2'/ 1 u IO(, 16 1 26 Hi 12U 

rxpected Kilo 'e tt 1/40 Nm 12519 12519 11820 11550 19013 19013 23090 30264 30462 32?~? 3232~ 326£,1) 

All 'l'argete Galculated on 22 Working Uaya per Month 

'l'otal for Year = 282872 Kilo's 

• 



I j\{;11 1 t.1·; 

:;l'h lafhorst Autoconer 

11ai ly Hunning liours 

~.ind i llt'; Speed 

. l·.friciency 

iiamel 'l"wistinp.. ~;t~e I 

fla i ly Hunni~~ !lours 

11P livery in l"l'l"..; 

'.'- dT i c i eucy 

t1amel ·rwistirlt'; ~tat-'.'e 11 

l1ai ly fturminP, !lours 

l•t> livery in Mts 

-.. i.fficiency 

··1 ii' l:onirv: 

•·'"l.ily !tunning !lours 

lw Ii very in ~·1ts 

· tTi<:iency 

>I k1:ia11 2 x 1 '11.listin:. 

l·:l ily !running Hours 

''"I i vrr.v in Mts 

l friciency 

;•utal l\ilo's Windin1-. 

['olal i'.ilo's 'l'wistiur 

lmba lance Wind int:/; pin 

Imbalance ·rwistin1:/~>pin 

l'l!~'l' 8P1NNING .BALANCE Sl~l'l' 1'.JW:> - AIJG\J~'I' 19Uti 

40 ~;}'...; 50 Sl~-l 
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+5341! 

m~c JAN .1o1~:B 
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.:oi::..o;.;i~ ou!' C.iscussior. en the ;cssibili ty :;f :!. .i::;nus ::c::.e:u.e, :;nee 
;:rcd.ucticr: is seric;;.siy cor.i.-:ier..ced., herewi t!-:. is 31~ .:;utiine o: -::iy id.e'l.s. 

:. ~c be ful:y ef:ecr.ive, i believe, ar..y incen-;ive sc~e=e s~culci 

ir:clude all wc!'kers and no~ just ::iaci:i~e ::;eratcrs. ~he inc~~sion 

c: d.e;art::;.en-=al :aar.a5e!:lent is net acivccated, en ti:e :s=ound.s that 
;;.ore ·Jfter: tha!: net, d.e~a:::-trr.enta.i.. :r.a.r:c-;e:?::'s are t.r:e source 0f i:::
f~r:'"...aticn used in conus caiculaticns. 

2. ~he level of ~ayment will obviously be fixed. by the res;:onsic1e, 
but as a €e!""!era.l rule the :arget is 501~ of total ea~in~s. 

' -· 

3cnus calculations be done on three cor..thly basis. ~is allows 
ti.r:e for a particularly bOCd lllont:--. to be balanced b:r a bad ~onth 
a.~a/cr conversely • 

.• cr!<ers tc oe e:-.titled tv .:onus _pa:y•:~ent only after ccm;:letill6 
their first t~ree ~er.th oericd an~licable to bcnus calct4lations. 

J• :alculaticns of =onus to be such as tc ta.ice into acccunt:-

a) :reduction 

o) ,.,uality 

c) :ime keeping and attendance 

:i/ '::ost of canst.ma.bl es i.e. :,raft a:;:irons 
travellers - spares etc 

)eductions by the De;:artmental ;.:a!".a.;;;er 
behaviour 

rin.x 

-::-eneral 

A ~eneral outline of the scheme in practice would be:-

?otal Eonus 100 

rroduction 30. 

,~uali ty 30, 

:'i:ne~eepin.; 15 

Cost of consumables 15 

~e1uctio~s or Fines 10 

100;. 

~1 ~ore detail ~reduction ~culd be calcul~ted for eac~ ~o~~t 
and twis';. ~o what WP. mie·rt term co:nmercial oroduction. 

" 



- 1.;.5 -

:cmmercial r:-oduc~ior. 

i.e. . . 1;-~S .. ta.Kin.; :: ~ .. ;n as a:-. ex~~ie. 

1CCC 

3371 :-..i:;.c 's 

. - ~ I 
c~1.~..; S 

:·:ins ;er :ir. 
:10 

1CO ca.:cula.ted 

~c :a~:-.=-.. er-::ia: 

,....., cc.:.a:e:::-cial -,,. 

.=:: '.J. ~ ~c:u::-.. erc ia.l 

i ") =~w:::.e!"~la~ 

?O ::o~..!-:te~cial 

:-_curs ;-er da~ .. 
~L 

:: • .t ···-· 
~r~cit:.c ti·::;n 

:-rc·i\..i.c t:ion = =om.;.s 

rroducticr. = ::..::,r.us 

;:I"Qdi..;.c;;icn ..: ::onus 

~rcd.uc'tion = :cnus 

r:rcdi..;.cti.:m = .:cn1.4s 

.::eL::w T:; :'lo :::cni..;.s .:a.:.'ment would be ;ossible. 

_.o~e:-

;.c 

2·: 

i2 

·-
~ij ,,,. 

;.. :;cod. :it.i.a.lit:. .. con-trcl syste~~ with a.12. errors cor.tribu:i:1.5 to 
ya:-:: fau:~s, cc.ref-..l ar.al:-rsis g,.nd. recc:::C.ed., (-:te ciecision c;o 
l·,.,-,..c,.;··ce -.,1·..,,.,1·..,-- ·a.,, .. ~,.. ( ~.,,..:..r.: ~a';· -;.,oPl,.; e"'""'"'Ce ... -,i.·s •·'J- ._L.... .:::>!" .. .1..1. .. ••o -- ..... ·--'=-- _ ................ _ i .: .. ;. -" ..... •-·a.o.l. 1,,,,.., 

;:=~cedt:re.) 

1 \ 
I ) 

2) 

3) 

4) 

5) 

,- ' -; J 

7) 

. \ 

c; 

~) 

?ollcwin~ 5"Uidelines are s~-~~sted 

.::.. comt'laint frorr.. a :us-r.or:-.er ..:c::t~s le s~ 
(or t~tal quality bonus) 

A justifiable ccoplaint from a ?acili~J 
Dept., i.e. Dyehouse - E.nittin~ etc 

i·:ixed Ya:-n 

:J irty :.r soiled yar:"l 

3lubo:r yarn 

Douole ~pinning 

:: la.ck twist 

?:i.ulty ii ece:'lin~,s 

3aa r.nottir:~ (hand) 

30:1US 

.:-cnus 

.Com.s 

Jo nus 

;c,nus 

:Son us 

Jon us 

~onus 

=onl.A.s 

.::or.us 

:_.-;SS 

:.oss 

:.oss 

!..oss 

Loss 

ioss 

:.oss 

~oss 

Loss 

1.0SS 

:ii:" .... 
/'-'1· 

2'-.. 
'""·· 

;o 

? 

10 

)';, 

1 '' 'J 

3 

5 

::; 

5 
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It is ~oFed n~ne w~~4 be :=.ven SC we are in ::. "'.'~·.:r s:a:e 
if all fa~l::s are fcuntl i:: one ;eriod. 

_ ~, '•!:i·:!"'. ::.ea::s ~ :v ~a- ..... .:ss i.:: :.=-cr.:.t.:.s .. ::. .. ;ar~ :~L: l:te~ 1 
tr,e ;:eri::a. a.::C. ::c. ~ itl;... .. ic:-: ::e3.r.s a 28 luss, it wct:.ld r::: ~ :e 

7::e 
tte 

1s: 

2nd 

::i: • _,re. 

... .. -..... 

~n.:.y ::.ati:ucie tc 
~eriod. ~Ur~!'-:.~r 

day :a:e ::i: 

day late ., 
.1. 

iay late 7 

w:::ich ;:cir.: 

, - .,. 
a-...i..CW, .L 

lateness 
wcuii sue;i'es';, is 5 da=:s late ir. 
resu::.ts in a =onus less cf 

is lest. 

~n a.bse!::.eeisr.-.. 3 cia.:/s in ~::~ t=:ree ~o!'" .. -c!-: ;ericci c·:n;.ld. Ce a::.::weC.. 
·--:-~·e fourth days a.csence 'crin€i=-.~ cancella;;icr:. c.f t:ie !.•~.:.. .. 15 
:hi.rue we s!:a~ld nc: a.l ~:;w curse:. v·es -:·:> =·e-:; cat;..::i:r-: i~ '!;~ .. ~ ::ei: :if 
~us~if~able ~cse~ce. 

::·1is car~ onl~r be a~-iied af~e= ::ra·:t!::al ex;erier:.ce cie-:e~.i~es 
actu.a: cos't, sa:r aftc~ ::--s.e :/ears :·~:...:. ~r-:li!"l=-· 

. .: .. r: ~~otmt car" t~ .. en be fixed ~e!9 ~:..;.a.r~e~. ."1.:..: i--;~r::s a·cviol4s:y 
~ar..not be included as sc=e are :u:side ~~~~ers r.0nt!"J: i.e. 
acd. it i ves etc. 
t:-.en a sa.vin.; to 

a sa.vine to 

~s. s-oco 
cOCO ,,.ot:.ld. brir ... ~ ::cnus ·.., 

a savir:'!; t:J ? .. s. 7COO 'Nou~.:i Crin~ :o~.us 

·,..aste is :iften t!"".~ ri:s;c:-.. siCil.!.:~_; ~: .·.a..~.:..e::~e!1: :..e. ir.,::~-?:4: 

:::a.w :..a.:,o:?ria.l. - ':a.ci se.+:.~.i.; .. ;s - '=;-:~es ~i"l~ s:~-=i:. - ·..;r:..r.:.· :~::.:/'?.:.._-::

e:c., :i.cwever, 'J!",der t!'".e " .. ~acii:-.. _:; c.: ~.::~uc:1:::s :r.i .. 7 ir~e3 ":~ ... ::-.es 
~r.?;.e'=es..:ar:.r was:.; r1i!"e:~::r ~::!9::.·~:a~.:.~ :i;:, ... ;orr:e=s. 

z ' 
/ ; 

..... 
~- a:.:. --:.ar.:; 



- '. 

• 

?ai:.u.re :~ ciea.r. ::ac~ir:e 3.::C. · . .;er:: :-.a.a..:-: ::.c~c!"i~=--~·::. 
ir:s:rJ.c:icns • 



- . - -· 
.-~;: ... ~ ...... ~ -~.. _._ . ~ 

____ , 
-·-··- ..... - -_..: ..:,_,_ .. ""'" 

-·- - ... -·-.L...: _.:; __ ~: 

--·--·--·i ___ .. 

:··.:.~ ~:~ -:.: a:.:.=ee w:. ::--~ -::.~: ,;i.:w~, es;.et:ia:_:. .. :::.:.:; .:~:.~ .: f :.!"".e:: ::a: ... -:~s-: -:ior:e::, 
..::;·~ :::e:=- :i=e ~:-· t;itws =-,..,_d. : -:a:.<e ~::is .J;-:vr";~i~:; ::- :-re:::-... chin .. :·, if :·cL..:. 
::.~ .. e. --=: ::t-: s;:.:; :irs~ .--,f a:.l, I 3.2 !!ct =:ere ~o cri.ticis~, 1. ... -::. ... rei::t:.i=c:s 

·.:·Ae"1t'2!" :;:_:_ ,,,.,·9 ::-..a.:.- :,e c~.d. ::--.is :.s a. ViO:tJ ' . .J!"".i::r .. ~a..S be-??: ~X;reSSj -:!-""~~ :::;.i.:-1. 
::::-'1-::: i..s ~~ .. a: ~.:-a.rn is Ceir_~- ~~:.~~ced ar.d is Oeir~; sold in ·1erJ sr.itsi:ar .. ::ia.:. 
~i.;.::.::::.:ies •. i,.~ewi2e ::-:.e :~::e!l':S ::r::.d.uced frorr. 1:!:at yarn ar.d. Gi..;.::: i::d::..I.st::::; 
:.i.-:e ~Y .:~!:er, is :L:Jct.:.t ~r~C;,.:,ci~~, sel:ing ~"'lei r~a?irl€ t:ie ;rcfi~s. ..-. 
ver:.:- ;rc~ine!':~ ·~urt~sr .. i~~ :-e:c~i.:.e ::-.a?: re:uar~ed. nc ~ sc verJ lcn=s a0J - ~c 
20C:.er :.ces 3. :_:at;!".__: =.a."! ..:-e: nis '.":eaC. i!!"t.O a ::a2.e ·'Jf wcol, than ::e .;$ets his 
:ac!-:sid.e i!'lr;c a car. 

.. -- - .,,,. .. - .. - -··~ ---· --- ··- ·- ; __ ;:: ~-: -·--

. .:..s .:.:: '=ve.-=-.,: J:=-:e~ 2-2~-?~:. -J:' ~:~ Cusi!"~ess 7,~e::-e is =err:? than er:i:.u..g!"l rcc:r~ 

.:::::- a :-.. ~ter :;,: .. 8;-ir:!.c!"" .. .3, Cu: I ::::.n.~ :-.c cne :an. dispu:.e the fo~~owi:i:; 

::. ~oft:r !"\ .. ~: r.a.~dli!l::- :;a.....·:1 '.-.:·i~~~ s\. ficier:t s~r-:r-:.~th to :e successfl.;.:::1 
:--~ces.3e~ • 

• e ~ust :terefore cc::si~er t::e ele~er.ts involved. 

a) :::i:: correct !:lie::d cf r..icror..s a..,_c. :i..en,;:t!': • 

.. \ 
~, 

~, .:''.-'.e -:-.achir.ery used. t'.) ::-reduce i ~. 

::::::.<'SS we a:::e in the ?OSi ticn o:' !:avir'o.:! ci;r :-.a..'.",ds on 0r..e er ot:;er cf :r.-= 
:::-eno·.ir.ed hosier/ types i.e. '.::hevi:its - C:or:::iedae - :olwa:::th Z 'd. etc. 
'lie sna.11 surely be blendin~ on two counts, ?rice and handle. ::.ere I think 
it has to be somethine; no one i".as yet fou.'1d. a way tc ::ia}:e, a 'Sil:..C iu:::se 
out o~ a sows ear'. 

:"'.1e:::-e is no way -;:-.a~,.r.cwever s~ilful tr.e ;;rocessin'=-, we car. '.711<.it:e a ~-c:id 
~0: v~t cf a ba.ri beeinr.in~. ~he essential c!-:a:::-ac':.eristics .:if ':.~e raw 
::-.a-:.e:-ia.~ cannot be ir.'.;:rcved upon. 

:f ~e ~re -;o succeed theref0re t~e raw :na.teria: ~ust be chosen wit~ care. 
~t ::h:;ie:1c:s on whet!';er •,;e wa.nt a yarn - •..ihi:frt has cP.en rudely C.escriced as 
sc:r.etr.i:-.~ r.a·1in.; t•..io ends, or whether we a. pr~c.~ct of w!:ii::h we i::an 'ce 
:::-:~C.. .:~: t!-;e risk of ~a'ccurir.~ the ~oir.':., it :c.a.:r tP. as we1.1. tJ rerr.e:ncer 
:1e:-e t!".at «nitwear, fer sc lon.~; ar. accessory to fa.s!-.ion, ha:3 in :ncre 
r~c e!""~ -~ t .:.~~s Cecaus.: !9as~. io ~ .• 

-~ -:r~::.::1.C:...~:; s-:=c~~ ~xi::;~s : .. er- t·.os~ wi~r. ~:-ie ;r.@ans and ccura.;;e t~ ~ake 

:J.J."/?..!".:.:i._.·~. ~a·1ir.,~ s.3:.:ii: ::-.e ~;;i-le r:i:~·'= of ~~.:.c~l :r;..rr.s - Cle~C.s e~c., 

.,.~~':·. ::.:-<: :;v:>...:.:J.·:::e. I: L; still the classics tc;-e,r.er witr. a ~-:0d n . .r.::~, .. ~ . .... · ... 
" - - ' .· .. .. ~ 

.,,.,-; 

• 

" 

• 



:J.e=air..i~ with wool we :ir.d :hat ::r::.:~e;..::-- i::cnsu...a;ti.::-.. is !':)t;..;;-.1~ ... 
iivided. as :cl~~ws: 

~~ 
~ 
~ -r.·· s"·~ 1 ~ - .. c::.J..L,,.: -.: 

. :::=--:.e-::a:!d sa:• ... ~ . 
~--

; 1 r..icron 

2C ::icror: 

:.~ se~ 4:!-":a: -:::~ ::r- la.'7:bs:..-oc2. is s!-"-.oW!'l tc Of? :~2..:.=::r s;; .. a.:.: t-:·,Pi-;t.:t;.: 
i::c2.t:.di:::· :h:= :-.a.ri·: "::ler.ds ~s::i::-i~-: -:c 4:::~: C.esc~i;:i·Jr!:. ~:·.e:l~d.. ::.~ 
~.J~rse!7 · . .;Ge:. s :i:Ld ~:. ~ ir :Jut~e-: !.!1. ::ar:d. ~:::i:. "":i::.~ a..,,d. t:_e .::arse!.' ::ct~::: 

- .. 
.:: :-.a V'? nc a.c -;;t.;.al 
r-ar~~~. It wot;,ld 
t~a~ sc~e j~ is 

::-.arke: :s i~ 4C:--~e 1~· - 24 ~~icron ran::e. .~ .. ~·air.., a:.-:~_:t:-:·'.""_ 

:~,~res 3.Va~laC~e, tne OUl~ bein~ in ~~e ~2/23 ::ti.Crcn 
a;- :.ear .:.·rc:t ava.Li.aole d.a ca ar:.d. referrin.~ to ~ur-::;::, 

wors :ed. spun ~C. ..1) wccllen s::un. :-~y ;erso::a~ i::.::ressicr,, 
cer'tain:y sc far 3.S t!'-.~ C' .;._. is ccncer:ied, is -:!:at woollen sninnL"l..:~ 

te::iin.:; :c ex:;'ar.C. a.t t'.:.e ex}:er..se of t!1e •.,ra:::-sted sectc:::. 

"\ -, 

-, end use 

:-rice is ~ete~ined. O:.; ~ju.d.icivu3 Cl.enc.ir.€, wr.:cr-. in rrany cases is al.so 
dictated. by t!".e e::d use • 

. ·.!:.en it co;:ies to s~irxabilit::· no:~ .. :~~ is ac!"i.ie·veC. if teca.1.:.se cf i:-... i~iai 
ere:• s-'r---...1·.1.·1···1 is 'cc:· .~ .. n_ l·,.,,. ... r--o ,,., -.--'- .;,.,,.n ,...0"''°' u-s ... e .,,..,.;/ ·- ~, ~·~.~.c:...., 'J., .- - - ..... ~·----:::....= ...... ":- .. -1,,,,;,.;::. """'-'"""' - ••• _-;. w~ .., - ~ .. ..._ 

o:::- c-.o-:-e f:.ocr swee}:i!'!.;-s, often witr. a. :iecessit:r for exces.~i·re lai:ou:::-, car. 
·oe .:a::.se economy, and last '::ut no-:: :.east, ;reduce ar. i.n!.'erfor ;:::cduct. 
InC.eeC. excessive labour in i :se:.f i::ci.ica:es a;-, i::.:·ericr ;-.rcd.i...c";;. 

:r t~e wc:l characteristics, it ca~ ce saii t~at fibre d.ia-fibre lenet~ 
;.re cr_e :;.est i::iportant - wit!; cri;r::; ha.vi!'!.6 sc:.:.e ro:e w rla.::. 

Fibre diameter - deter.:'.ines the :-,Ul;:ber of fibres in a :rarr. secticn, at z. 
5i·1en count of yarn. It r.a.s ~ee:: i.ncwn f::;r .r.ar..~· :;::ar, -;;:-iat a :r.inL.:u.::: -:if 
39 fibres per X sectior. is re1uired, for ·.o!"'.a.t ca..n :ie c~l2..ec. <1. cc::-.z:.ercia.: 
s; ir:. :his 'J f course assw:.es :~:a. t a:.1 c r.:-.e= ~a.ra.::.e :ers ?.re :7.t;: • 

.... ~cod. level rovir .. ;. 

: ~ i::r.i:-.;~ ::.ac'.'liner; i.1 ;c.:C. sr.are. 

Correct ?:_~ 

:,i:·f~rent researc:-,ers vary t~.e m.i.:.oer of i'i':)res ::::::quired o as l~w 'i1.G ;c: 
;u~c. as ~i . .)·:'1 a.s ~2. 1;!°.ils-: 0ne sc::ool Jf ~t:0u .... ·:--~t ar~ues t:·.a-: wi:h t~~e 

:'ibr~ cor.:;.rol exerted ':y sc:r:e c.rB.ftin.~ s::stems as little a'=' 35 fi'c::res 
will suffice. 



- itS -

sc~e examples of t~e number of :ibres ~er section, fer vario~s c~·-~nts 
a..r:.d microns are shc· .. T..: 

.1ccl :our..-: :0u ... "1.'t :~t;.I" .. ~ ·:;our.t :ou.nt 
~ r: .. n. .. n .. 

i=:-~!': _.r; .. ~:.-a. ... ::l _ ..... 
--~ 

;_r 

.. 

-"""~'""-....._......,,,.. --

::tad.ec areas sr.ow firstl:·, t~_at the 1uali-:7 is per!'la;s tetter t:.en req_uired 
fer -:::e cow:-: cein€ :~u..'1., t:..'!.less cf course t!':is is required tc ;rod.uce, 
~~a.r:.d::.2 or ef.:'ect • 

.;eccr-~d::..'.r the sr:aded area on t!1.e ri.;ht shows --:;r,e li=.it beyond '#hicr. i: is 
ad.·;isa!:;le nc: to ;o. It is !'lot -:c say, a :;a.=n cannot be ;·rod.~ced in sorr.e 
cases. .-3u.":'..:,ir..-:r up I borrow scme words -::-: :Jr r ;: -:'ownenci - 'It all de~er.d.s' • 

~r..e exaz.ple o: blend.in<c: for hanci.L: - '.':rice spi!".r.acili t:r etc is:-

21 :;;icron 70 lIIIIl 

21 :::icron .. 5e mm = 23 .1 :r.icror-.::; 

-::•r.e ;:er:;:utations are endless de;endin5 en :!'>e ~cunt ceing S!Jl.ill and. nandle 
r~1uirec. ~ well known howier-1 spinner a.dcis iC slipe wool - clai~in~ 
it irr.;ar·::s a cris-pness to the finished product. It ha~ new te=n s!':cwn 
t::at w:",ilst an increase in the :.'i of fibre :iia..-::eter, r.-.ay effect s;:i:ma::;i:i..:. t:: • 
. ".n increase in CV of fibre length often ii::;proves spinnacili ty. 

I think enough has been said to show t~at - pri~e - ~a..~dle - spinnatility 
car. all be enhanced by judicicus blencin~. 

:7~ . ..,~ 
_ .. -- J.., 

~owever costly the bler.d, however near to meeting al: the criteria re~uired, 
the whole effect can be spoiled by ir.correct use of twist. 

3in.,p.e twist - normally ir. a 'Z' direction, unless requested otr.er wise, is 
described as the ::-.inir.lW!l re1uired to ..;·ive a (:;ood spin. ~ther twists tha.n 
nanda.rd. are occasionally requested, l:ut what can be achieved is li:::ite:i. 

~ .. cfold twist - ~ost yarn& here 
twist ta.kin~ the '~' direction. 
fullness of ~ar.dle required. A 
t'#lS t. 

in :udhiana a.re twofold. ~he twofo:d 
;.. sc ft twist is i:lserted to ;-reduce t'~.e 

?OOd guide is ?0 - 60, of the sin..:les 

• 

• 

• 



' 

• 

.. e si':.ould bear ir. ::iir.d :C:at w::ilst it is accep:ed. :!-tat :c-o :uuc!"! :..-is: ··i:~.l 
detract fro:n the full handle required. :oo li::le :'..,is: ca:: ::.ea're :r.e 
yarn i;r.stab:e, witho;,;.'; co~tributi~-€ to ~and:;.e. It is a~visatle :o c~ec~ 
wit!'l all blends, ur..:il sta.."ldards are established. :-heoreticall:; a ya.-:i 
·•i ~:: 4.JC :r:-: 'Z • 2:c :rr,.: •s • '"ill ;reduce a tw\Jf..:>li :rar.1 !:avir .. € 1CC1 ·~r:-~ 
·~' 228 :F:-~ •.::'. :his is not st::-ictl:t :ru.e 3.S sin.;~-:s ·~ ' -:wis: -:er.:.C.s 
-:.:; 'be ~ra.~;:eci d~i!"'.;_: ;!':e ~wisti~~- ~rocess. 

·.~cric dc:ie sow.e ti:::e a.::,-o on a 2/245 ::-:.n wo!"steC. ya:::-n s!-.cws ti-e .f:.:i:!. -~wi:;.~ 
in~eres~i~~ r~s~l:s:-

-:-:-:e ~:a=:: was t~af~ :.ieC. wi ~~ ;. ra!"~e cf ~wis:s a.r:.C. ::::e .: .. am ii.:.a.=.e~er ~a.=e

:~;.;.::.:;.~- ::-.eas~!"e<i w-.der a ~icroscoEJe. :ension a.rrsr..'::e:ier:.~s i;;ri:i.~: ::.eas..:.ri:--.,:· 
we!"e sl.A.c:-_ 3.3 t.::> ~'=~;' t~.,e ~:a.r:: in a strai~:t-: c~nd.i~i0:t ~n,iJ. 

-: .i .I. 

4'0 

.;•oo 

22C 5'5': 
·- 1:-

2-:.C - I~ 

0'41 

r r .•::. ...... ,, 

C'4c 

.. e see a.n i::c-::ease in yarn diameter u;to ar::i ir.cl.::-ii~..; sl.i.)". :;::.y- ::.:.:.-:ivt;: t:Hi 
twist. ba2.ance. ·,;ith as morP. twisr; is a.r· 4 l ~eC. ~ 3;-:a~ ·ie,=r::ase towa.!'ds a 
lea.r.er ya!'!'l. 

:'!:e res~l ts a.re based on 200 r.ieasurer.-,en ts in eacr. case. ..:ir~ ~:.:;eri::;er: t 
re..:eated at the Knitwear Facility, a.lthcu.;!". en ?. ;::uch srr.all.er scale, 
indicates similar findin;;s. 

:ther Factors 

'.'.a=:l ?.e.-.11larit;r is an important :actor ii"! a.ny .=;oor:i yarn. 
on - ·::nd :2rea~s 

·1-iaste 
:wist (always runs tc thinr.est ;oint) 
:..r.d ;:rod.uct 

~e~-ularity is of course tied ver:y c:osely with 

?ibr~ fineness 
?i"::;re ler.~th 
:.:;ra.:"ts anci .:..01.:.blin • .:; 
.:or.di ticn and set ti:::; of :r.achinery 

It :--.as ar. e f.: ec t 



. - -
I ::•.1 

L 10 not ;ro;ose to so i~to ieta~ls ~f ::; etc., as the ins:ru:::ent is r.ct 
available to :::ia.ny of us. 3uffi~e it tc say that a ~~od yarn can ce ~ 
as ca.-: a bad one. 3c far as I az: aware ·~ster' :estin.,:- is alwa:;s a'l'aEa.ti..-: 
at the !<:nittir.g :a.cilit::. fa -:ase :::' !"!.eed. a.nd used ,j:.;.d.ici-JliSJ..j- i"; ca:. 'be 
:;: as~is-:a.::.ce. ·,.e ~;.;.st ~·Jwever, use it ':0 Sti.:Cc·.:.e:nent Ol.ir cc::.:~or. sei::se ar.d 
::·:: :c r~:::ace i~. 

:~e end ~esult Jr a €Ced ya~ is c~vi:us in i~s ~erfG .r:!CU'lce ~- fur:~e~ 

is nc-: ;-cs2i~le .Jn ~ad.em ~i€~· s;:eed :ccr:-.s a-"'J.d d.cu::..e jerse:: =4c::!.!"'l.es. 
Ir-~ s~c!". c:.r-cu=..s:a.rlces a ;o·:!r U..-"le,..rer: :,-a:-ri.. •i.:.l fa.:..J.. ::!.sera:Jl:r i:--l ::e:r-f::~-

a::.ce. 

:ra=.i~i:·r:a.l~y 2 s:r .. :ste=:s .::,f :.·am u.ar:.:;..::.~ct:..:.re ~sed. -:a be :i.Va.ila.::le. :-'::s 
:::~aci.fc .rd ~: ::-• .;::.is!":. s:rs te::i - '-4 ~i: is i!l~· :~e 2..or:€er fi.~red. wo·: :s a:" ... d 'Ji::!"-. a 
3i .. ci:i cc!1::e!'lt a::d. ~=---= ?r~r:c~ ur ~:Gr::::~er.::~l s:.-s~.ac., utilizi::.=· :l".e s~·:.-J~~er 

·...r::.J:.s and :ir:r S1;1..ii...'1. 

·.-.:-:at Cct:---: s:.'s-r;'?;us ~.~~ ~r: c.:~..:."':'c:: wa..z "".l~::.r-: ~ a.:.::s-: "twist for :i't!"e cor.:ro:. 
·.i~ici": :J~·e:'!er wi ::: 'l"."'t:J 2CCC ·i2u'::1.i!1.::·s, ;-~d.uced. t::e hi;:hly ~rizeci yarns, 
c:.d.er ::.er:Cers ·...-!.~: ~'?7.e:: .. "ter we:l. 

-=-~~ =racif-:Jrd s~:a-:e::i ~::!:l~Ji!l; ·±:-::..:-: ~ ~·-::Li::s: "twis~, in a~l ;roc-?ss-:s 
a.f~er ~:;,~ fi=s~ ;-:.:: a.!:.:. ·..4.; to s~ir-~::.~.~-', wr:i:s~ t~e :-re~.cri. s:.,..ster.: e~~:,:i:--e'i 

:-'i!: ::cr .. :rc:. ·r ... :i: -.:uie ,;;~i:~:i::-:.::, ~: ·,;~_:.c~ :=ci=--~-: dra.:t a=·ains~ twist is ~
~sse~:!~l ~=!~c!~:~. 

i-=r~.a.;s 't~-:.~iJ.. new we na~1e !'!.Ot succ'?.::d.ei .:.!'"" .. ;r"Jdu<::r~~· ~ tet~e~ :--. .:si~!"'.'f ./:l.!"!"" .. 

::-_a..."l ·,;1 -::.:: ::-.e :':'~!'le!-: system with t':e ::r~:i:~.J::"i sys'::-=r.: ::. clcse seconc • 

.30.:.e :if :rou ::.::.:r :-:ave :-.eard of th-: :;_;_..-:-.cs .:::l::er. oale. ?0::::- ~.:' w:-.? :-.a'r~ 
net - .;ose;l'; i.umb of ::udd.ersfiel..:i L; arguably t"".e wor:!.d.s fir:est · .. :eel 
ar.d yarns i;pto super 100s. 

!'he o;;olden bale awarr:, is awaried. an .. 'iua.ll:{ tc '.:'.-:e wccl ;rower, wr.o 
produced the fir.es-: ':ale tc '::.e .::.e:.i•rered. i:-: Le ;:-re·1i~uz year. i: is 
in~eres:in;; to nc~e ~~at .:..u:r.b3, a.:-::~_cu.;·r. r.ot,,; wi:C-~ t.ir. :o 1.at~ =a.c::::!.e=~-, 
:-~as !9°ta.i:1'?d ~ 3et :j: ~rc...ci.:(.;rd cirs.win~...i ~i-::--.. ca:-- s ... i:J:...:.r..:;:, !::: ~,=~=es ... ir" .. ~· 
t~~ £Olien C~:~. 

:..cor.cni~ ?resa~res in t:-~e so cal ~'?d. ·'i~ .. ,~Lo~eC. '~crli ~a.v'? beer.. r~s;:onsiO:e 
!9cr :!'\~ irt.r. .. ense develo~r.:er:t of ;:-.. achi!"'.er:r, in al.l. S'?Ctors of o~= ir .. dus:.~1. 
~ur.nir.-:. at P.Ver incri:?.Sir.-:: s;:eeC.s, wi:'.·: ":":rOC~SSi:'l(: "r,ecor.-.ir:,,_· ~:wa;·s sr.orter. 

:e:::e in :.u:i!-.ia.na. we sdll fir.C. r:.a.ny ::.ra.d.!"crci s;·ste:r.s, st;il: :;rcc·~cir.; a 
.J~:::r. wr.ic·:-. !'e~:.ly ca.:-.:.c: '="= i:r.i:a.ted. ;·ut w!-.~<:. cf tr_e .:\;ture. ::e;:la.ce:ient 
will ceco~e inr;:cssiole a.'id you ~c·.., tetter t:-.a.n !, • .. fr:a<; risir:,; •.ia'='·e can do 
ir: a. .!.a:;,~r ir: ~i:!nsi 'le ir:d:~s t!';'/. 
::iodernis~ .;!' .. c ~._, fre wa.ll. 

.. 

' 

• 



• 

• 

_ \:.:.~ a _:.:: ::. ... ·Jr J::.~ ·;e::::.e:-~, w~_cse ~cs:i!'"".....- s~·s:e::. •as sc s.::.~.:;l~, ::e 
si.Ulp~y totalled the cost a.."'?.d icti.tleC. them to fi!1d ~~.e 3e~~i!1€ ;rice \~ 
icn't accuse ar..yone ~ere cf oeir~ so for~unate). In ar. at:~=;~ ~o ~u~ 
:~~ether, w~at we ~ave se~n s0 far. 

I~f?.rior raw L:aterial leads to increased wasta.:_e 
::.:.€'.:er ccs-:s. 

~xcessive :a:cur 

: 1 ··ac:-:iner:.· on •fric:: suc:1 ::a terials ca.-;. "be ;recessed. - is :a."::Gur 
ir!tens!.ve - witi ::..0w ;-rooi~ctivit:: - ar.d wil:: ~prer.tua:i.ly c~ccr::.e 

i::-re;:laceaCle. 

If a.::ci w!"'~er: w~ co~:.e ~o d.ecisiar:. -:.L~e on mac~1.ir?.err r'=;::ace:=e:i:, -:::.e ·:.Gr:.i:. 
~3 ot,;.r .::,·ster, witr .. irLcvative ::iac:~ine~r co:::ir ... -5 frc:a .:ia..-... y .ii::-:rer-.. ~ 
s0u.r::es. 

- . . _···: r t!l-=? ::ar:c. :.:r .. itters - ... e 

:: -:en :.:.r.d. 

.iin"'-:- ·3::i:mi~ 

Eer~a;s fi-:ted with revclvir.5 rin.; 
al;~c~;~ c: ar€UCl:le tene!it. 

:-:ollow s~.:.:-.d:e 

i: ~refer :o .<ee;: ;:-1.~r ~o:-!!:en:;s >:;?: so;:e :Jf :;!-;.e r:.cd.~r!'l innova~icns, ou~ of 
;rin:. 

= _:~-·-···=-· ._ 

::n all 'JU!" 'ieliberaticns on wool ar:d '":r.e :.:ac~iner:r - :i.et us not :or one 
=o:::.ent .:or~·et t!;.e people ir:volved.. 

~; ?1.:.lly train~i su?ervisors 

3) ·~cnscientfous and reliatle - fully trair:ed ~:,e!'ato:::-s 

~) .:.nt~usiastic attenticn ::!.nd serJice 

~·rai.nir_,: r.~s ~err.a;s not h:!Ci deserved at ten:ion :·:- r ::.a.'lJ reas.:ns. : :est 
trainir .. ~ tends to be en -r.:Ce job trai::in~ 1.1hic!-! w!",i:st servi:l..; a pur;ose, 
is r.: t a:i.ways as efficient as r..a:r be desi:::-~. '.:ad. ha.bits as well a3 
~'Jod ;:oints, ter.d. <;o be ;erretuated • 

:ne is .;iven to assu.;.e fr.at cost of ~:::-ainir--;, es;ecia.E~· to ti".e s::.e.:ler 
1..;!".its, is -:rchibitive, ~ut .. ;iven ~·: e rir:!.'ht spirit, tr.ere is ::.00 reason •,l°oy 
a.n asscci~:ion of units, s!-:ould not ~st3.olisr. ~- centra:. tra.ir.i:-::;· cer:tr'!', 
•,fr.er~ .:.e;;.:er :·irr::s Car'. cal: .Jn i:.!ie centre sta.:-:·, .:.:'l a cor.su:i.ta.r.c;r ~asis. 
~::u3 ~ ......... :i~~ i ~ self st;.r;o:9~ir.:;. 
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