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INTRODUCTION

In accordance with the Terms of Reference of the contract between 

the U .N .I.D .O . and the Shirley Institute, we have carried out a survey of 

the textile industry in Ethiopia with the object of providing the Government 

of Ethiopia with the necessary data for an appraisal of that industry.

'  The survey covered the various manufacturing establishments which 

comprise the National Textile Corporation. These include spinning and 

weaving mills, dyeing, printing and finishing works, knitting and garment 

factories. The field work related to the textile market of Ethiopia included 

interviews with merchants and retailers, and the analysis of manufacturing 

statistics and trade statistics provided by the Central Statistical O ffice,

Addis Ababa.

This draft final report is presented in two volumes. Volume One is 

concerned with the supply and consumption of textiles in Ethiopia, and other 

matters pertaining generally to the textile industry as a whole.

The three parts of volume Two contain the technical reports on each 

of the N .T .C . establishments, together with a register of the machinery and 

other equipment installed in those establishments. Tables are provided which 

show the quantity and kind of textiles produced, and the numbers of workers 

employed in the production departments.

The report is a draff and is presented for discussion and comment by 

representatives of U .N .I.D .O .,  of the Ethiopian Ministry of Industry, and 

the National Textile Corporation. On receipt of their comments the final 

report w ill be completed and despatched.
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EXECUTIVE SUM M ARY

Introductif n

The National Textiles Corporation of Ethiopia has under its control 

a number of vertical, single and multi-process plants situated in various parts 

of the country. In addition to spinning, weaving and dyeing and finishing 

of mainly cotton fabrics, other activities include knitting, garment making, 

woven and stitch bonded blanket making, a small amount of woollen corpet 

manufacture, and cotton ginning.

Total employees are approximately 24,000 whilst the main items

of equipment amount to 182,000 ring spindles, 2,900 looms, 200 knitting

machines and 6 fabric finishing works. Production in 1979 was 80.3 million
2

m of fabric, approximately 10,000 tonnes of sales yarn, and 4.4 million 

garments of which 3.6  million were knitted.

An overall summary of the equipment and production of the N .T .C ., 

classified by factory establishments, is provided by Table 1.

1. Textile Supply and Demand -  1979 

Supply

The volume of textile products produced by the N .T .C . for the year 

ending July 1979 was a* follows:

Woven cotton 

Woven wool len types 

Carpets 

Total

Cotton sales yarn 

Acrylic sales yarn 

Knitwear 

Blankets

80,327,951 M 2 

31,757 M 2 

15,578 M 2 

80,375,286

8581 tonnes 

1401 tonnes 

3,582,346 pieces 

999,093 pieces



Imports for 1977 (latest available data), were:

Yam: 2145.7 tonnes of which 76%  man-made and 17%  cotton.
2

Fabric: 27.3 m illion M  of which 74%  man-made and 21%  cotton.

Clothing: 3 .4 4 5 million knitted, 3.940 million woven.
2

Total supply, 1979: 203.2 million M  or 35,112 tonnes of fibre.

Demand

O n the assumption that the 1974 supply wa> equal to demand, and demand

has grown at an annual rate of 5% , the estimated demand for 1979 is 222.5
2

million M  of fabric equivalent, or 42,053 tonnes of fibre. The estimated
2

shortfall between supply and demand in 1979 is, thus, 19 million M  , or 

3,676 tonnes of textile fibre.

Current fibre consumption (excluding bast, jute, ramie etc.) is 

estimated at 1.28 kg per capita compared with 1.5 kg estimated by the F .A .O . 

for East African countries in 1974.

Type of fibre consumed is approximately 8 0 %  natural, 20%  man-made. 

Demand is considered to be 70%  natural, 3 0 %  man-made.

2. Demand Projections to 1985

Expected additional N .T .C . capacity between 1980and 1985 is:

Adei Abebe extension 2,500 tonnes

Kombulcha new mill 5,600 tonnes

Change doubled yams to

singles in twills 1,370 tonnes

Extend working hours of

mills 4,553 tonnes

Total 13,823 tonnes

The demand projection for 1985 based on an annual growth rate of 5 %  is 

56,092 tonnes of fibre, giving a shortfall of 17,061 tonnes.



It is concluded that another new mill of similar copacity to Kombulcha 

w ill be needed during the next five years, if imports are to be maintained 

at current levels. It is recommended that the bulk of the additional capocity 

becoming available up to 1985 should be directed to the production of man-made 

textiles including blend of natural and man-made.

The demand projection for 1990 is for 72,000 tonnes of textile fibre 

with an estimated shortfall of 33,000 tonnes. It is recommended that a 

further three new mills be provided between 1985 and 1990.

3. Woven Cloth Rationalization

Recommended that the cheaper plain fabrics be concentrated at Akaki, 

and that denim production be concentrated at Akaki on Ruti looms.

Twill fabrics of doubled yams should be changed to singles yarn.

The benefits w ill be 12,693 spindles available for other productions, and an

annual saving in production costs estimated at up to 4 million Birr. Some

balancing equipment w ill be required at Asmara Textile M ills and at Ethiopian

Fabrics. Cloth width: production of wider cloth up to 5 cm less than reedspace
2

will increase wearing capacity by 12 million M  .

Extra hours: M ills should extend working hours to 7920 per annum as

at Dire Dawa and introduce a 4thshift. The gain w ill be an extra 12£ million
2

M  per annum production. Employees for 4th shift mainly available from existing 

general shift ( day workers). Effect w ill be to reduce hours per worker per 

week from 56 (as at Dire Dawa), to 42. Reduced fatigue w ill impove labour 

productivity.

Recommend working party, to include market expert^to consider the 

suggestions made in report.

4 . Management Systems

Recommend standard costing system for all N .T .C . factories with N .T .C . 

responsible for introduction. System of use of financial data for control information 

contained in supplement to report.
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1
Wage systems -  some mills have incentives, others none. Wages rates 

very mixed between mills and generally unsatisfactory. Rational method of 

incentives in force at Dire Dawa. Recommend it as basis for introduction of 

incentives into other mills.

Incentive systems must be based on prior work study. No- work study 

practised in N .T .C . factories. Recommended technique be adopted and 

work study deportment set up within N .T .C . with trained men in the mills.

Production control systems in mills generally satisfactory but suggest 

recruitment of clerical labour to take load off production and general management.

5. Centralised Purchasing

Recommended for items used in quantity, e.g. cardboard tubes, heald 

wires, dyestuffs and chemicals.

6. Manufacture of Accessories

Small scale industries have a potential for the manufacture of fairly 

simple accessories in wool, metal and leather. There is scope for import 

substitution of a number of items.

7. Job Classification and Evaluation

Descriptions of 35 textile ¡obs are provided in Appendix 'A '.  Several 

systems of job evaluation are available and a description of one such system 

which is considered relevant to the Ethiopian textile industry is given in 

Appendix *B’.

8. Mon-Power Requirements

Managerial and Technical. The functional role of the central mangeme.it 

of the N .T .C . is discussed and methods of approach to overcoming the current 

shortage of management personnel are suggested.

Estimates are given of the current production labour force, the projected 

labour force to 1985 and the annual wastage of the several broad categories of
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employees, L e ., technicians and technologists; craftsmen; semi-skilled workers, 

and unskilled. It is recommended,

(a) that the facilities at the Bohr Dor textile college be «ponded 

for the training of technical management and technologists,

(b) that a technical training school be established for the training 

of general mechanics, electricians and other engineering trades,

(c) that general mechanics and electricians be given further training 

on textile machinery and equipment in a technical school specializing 

in textiles,

(d) that 'in-house1 training schools be established at the major N .T .C . 

mills for 'off the shop floor' training of spinners, weavers, knitters

and other semi-skilled jobs.

The development of training facilities for technicians and craftsmen 

should be treated with urgency.

9. Maintenance

Methods of improving maintenance are described by the more effective 

use of control systems, by monitoring, and by assistance to the mills of the 

central N .T .C . staff in the identification and fulment of future maintenance 

training requirements. The advantages of planned maintenance are described 

but centralised maintenance is not recommended.

10. Cotton Growing and Ginning

Five Agricultural Development Corporations returned completed 

questionnaires. Their total area under cotton is 43,343 hectares with an 

annual cotton seed production of 70,316 tonnes or 16.22 quintals per hectare. 

Cultural practice, is generally good and improving by the training given to 

farmers and workers.

Four cottons were tested at the Shirley Institute. A ll were good for 

spinning up to count 40* Ne, and three were suitable for counts up to combed 

60* Ne.

Questionnaires were returned from four active ginneries, Tendaho, Kalitti, 

Idget and Adei Abebe. A  fifth ginnery of eight stands at the Asmara Textile 

mills is inoperative for lack of cotton seed. The Kalitti gin is a brush gin and the 

rest saw gins,
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None of the gins hos the means for controlled drying of cotton and 

it is recommended thot equipment for this purpose be installed.

11. Quality of Production

The products of the N .T .C . mill* are mode from generally good 

quality cotton yielding yams and fabrics of good strengths. Poor spinn.ng 

practice, however, produces uneven yarns suffering from thick places and 

neps. Though coarse yams tend to be of better quality than the fine yams, 

all yams show excessive count variation.

Fabrics did well in strength tests but from observation in the mills, the 

cloth contained many weaving faults such as broken picks, broken warp threads 

and thick and thin starting places. Colour fastness was poor, but more 

serious was the lack of dimensional stability leading to excessive shrinkage 

in washing.

12. Effluent Disposal and Treatment

Methods of effluent disposal practised by the mills are,

(a) direct into a local river,

(b) direct into mains drainage,

(c) by evaporation and seepage.

Several factories gave partial treatment prior to discharge by the use 

of settling tanks thus reducing the suspended solids and allowing for pH correction.

Estimates of capital and running costs of treatment plants are given 

in Section 12 of the report.

13. Manufacturing Costs

Cost comparisons ore made for counts Ne 20* and 32s between N .T .C . 

yarns and yarns produced in Hong Kong, Japan and Pakistan. The most 

important single factor is the cost of cotton. In the N .T .C . costing cotton prices are 

203, 206.5, 171, 177, and 177.5 US cents per kg. For 2(f count produced 

with the higher priced cotton the N .T .C . manufacturing costs are approximately 

12% higher than the Pakistan costs, whilst with the cheaper cottons the N .T .C . 

costs are very slightly below the Pakistan figures. The Hong Kong and Japanese
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manufacturing costs are substantially higher than those for the Fbkistan and 

N .T .C . yarns.

For count Ne 32*, the N .T .C . costs are considerably below those 

shown for a ll three foreign yarns. For this count 'he N .T .C . cotton cost 

and the conversion costs are below those of the three foreign yarns.

Comparisons have been made of the manufacturing costs of a plain

cotton sheeting, with 20* count warp and weft and a weight of approximately
2

156 gn/m , between two N .T .C . fabrics and one each from Hong Kong

and Fbkistan . The N .T .C . fabrics have the lowest manufacturing cost, largely

due to lower conversion costs.

14. Labour and Machine Productivity

Spinning productivity is expressed in operative hours to produce 

100 kg of yarn and weight of yam produced per lOOOspndle hours.

When the labour productivity values are adjusted to a nominal count 

20^, the range for the N .T .C . spinning mills is from 31 to 195. Dire Dawa 

has the highest level of productivity with 31 operative hours per 100 kg of 

yarn, whilst the Idget mill has the lowest labour productivity with 195 operative 

hours per 100 kg. The remaining mills hove values between 50 and 83.

The average for Kenya mills is 36, and 42 for Pakistan mills. Thus only the 

Dire Dawa mill compares favourably with those figures.

Machine productivity compares well with the values obtained in the 

USA, West Germany, Pakistan and Kenya. Indices are quoted for counts 

20* and 32s with D ire Dawa and Ethiofil providing the best results.

In calculating the N .T .C . spindle productivity levels,an efficiency 

of 85%  was assumed in the absence of any firm estimate from the mills themselves.

Weaving labour productivity is expressed in operative hours per 100,000 M  

of weft inserted. For production on automatic looms the calculations are 

complicated by the fact that large numbers of automatic looms are run as non

automatic, i.e ., weft replenishment is done manually. Allow ing for the
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effects of this, the productivity figures for the N .T .C . m ills com pore unfavourably 

with those given in the report for a number of foreign countries. In Kenya, 

for example, weaving labour productivity is twice as high as it is in the N .T .C . 

mills.

The average loom efficiency is estimated at 76.3% . A  realistic level 

of attainable efficiency would be 85% .

15. Condition of Equipment ana Recommendations

A ll items of production and auxiliary equipment were assessed as to 

condition and placed in one of four categories, viz.

1. In good or new condition requiring ro modification or overhaul.

Many years of useful life remaining.

2. In reasonable condition but requires or w ill shortly require some 

minor degree of overhaul or modification to ensure several future 

years of useful life.

3. In poor condition, or obsolete, but capable of being brought back 

into good condition by a major overhaul or modification.

4. Obsolete or worn out and should be replaced.

The condition of each item in the machine registers of Volume II is 

indicated by one of those four categories, e.g. condition 1 ,2 , etc.

Most of the machines fell into categories 2 and 3. Where modification 

or overhaul is indicated an estimate of the probable cost is also given.

The recommendations for a ll the factories are summarised in Table 2 

of this Executive Summary. In addition to the recommendation a brief 

statement of the likely benefit is given, and an estimate of the probable 

cost in US %. An indication of the degree of urgency is given by splitting 

the recommendations into those that should be carried out in the immediate 

future up to 1982, and those that may be left until the years 1983 and 1984.

No attempt has been made to evaluate the benefits in financial tern» 

for the recommendations are numerous and the benefits often difficult to evaluate 

financially. For example many of the proposed changes w ill result in improved
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quality, or bettor working conditions, and most commonly, proleng the working 

life of the equipment.

The estimated expenditures associated with the recommendations are 

summarized in Table 3. The cost estimates are classified by mill; time period; 

process; and buildings and services. They are further classified as to purpose,

I.e ., overhaul, renewal and addition.

The total estimated cast of all the recommendations is 25.5 million USX/ 

being mode up of overhaul, 6.2 million US %, renewal, 13.8 million, and 

additions, 5 .6  m illion. The largest Individual Items in the Table are concerned 

with the renewal of spinning and weaving equipment at Akaki, and the renewal 

of the mill bulldingat idget.

For more detailed information on the recommendations contained in 

Tables 2 and 3, reference should be made to the appropriate section of the mill 

reports In Volume II.

16. Fibre Substitution

The question of the substitution of Ethiopian cotton by cheaper imported 

varieties has been considered in detail in the report on the Asmara Textile M ills 

(pages iy i9  -  H/22, port II of volume 2 ). It is concluded there thot the export 

price thot could be obtained for the Ethiopian cotton would not be sufficient to 

justify the exchange.

Partial substitution of rayon for cotton in blends of 20/80 royon/cotton 

is recommended, (see section 16 volume 1). Benefits are to be obtained in processing 

performance and in the cost of raw fibre.
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17. Storage Fociiities

Storage facilities are generally adequate in most mills but there are some 

exceptions. The building of the Ethiopian Sewing Thread mill is overcrowded 

and storage areas grossly inadequate- Many durable articles are stored in 

the open. Storage of cotton seed prior to ginning is a serious problem at 

Idget. Bale stores there are inadequate leading to deterioration of the 

cotton and mixing of bales in ginning.

The geographical distribution of the industry is such that centralised 

storage for mill supplies is not feasible for most of the items used by the mills, 

with the exception of dyestuffs and chemicals. The bulk purchase and centralised 

storage of such commodities is feasible and should lead to purchasing economies.

Most of the production of the mills is sold in the Addis Ababa area. 

Centralised storage of those products, together with a centralised sales organisation 

is a desirable rationalization of the existing fragmented arrangements.

18. Working Environment

With the exception of the Asmara Textile mill a ll spinning departments 

were contaminated with airborne fibre dust in various degrees of unacceptability. 

Probably the worst condit ions are at Idgst which has no air conditioning 

system, only water sprays to increase humidity. The cotton-wool making plant 

at the Ethiopian Textile Industry is also badly affected by airborne fibre.

At Bohr Dar, Akaki, Idget, and Dire Dawa much of the absenteeism of workers 

is due to chest complaints and asthma, particularly amongst w.rkers in spinning. 

Immediate action should be taken to enforce the use of face masks in all 

departments where excessive airborne dust is present. The longer term solution
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lies in the improvement of existing but inadequate or inefficient air 

conditioning plants, and their installation where they do not yet exist.

Lighting levels are generally inadequate, particularly in weaving.

At the Asmara Textile mill the lighting level in the weaving shed was down 

to less than 20 lumens in some areas. A  satisfactory level is 100 lumens.

Machine covers and guards were generally provided but the cards 

at Debre Berhan were an exception. Serious machine hazards are present 

there and action is recommended to make the machinery safer.

There is a need for more adequate protective clothing in the wet finishing 

deportments and for workers handling dangerous chemicr Is.

for plugs sliould be provided for all weaving shed workers and their 

use should be made mandatory.

The point has been made elsewhere that the working hours in the mills 

are frequently excessive, up to 56 hours per week, for example, at 

Dire Dawa . The introduction of a 4th shift and a reduction in working hours 

to an average of 42 per week should be a priority aim. It is also recommended 

that a substantial free or subsidised meal should be provided for workers in 

their meal break.

19. Exports and Imports Substitution

For the time being we see no possibility of successful entry into the 

export market for the products of the N .T .C . Most of the neighbouring 

countries of Ethiopia are expanding their own textile industries and are themselves 

seeking export outlets. The present quality standards of much of the N .T.C. 

production is such as to make them unacceptable in the markets of the developed 

countries.

Scope exists for import substitution but a preliminary requirement is the 

expansion of the capacity of the Ethiopian Textile Industry. It is clear from 

what has been written about the demand projections above, that considerable 

expansion of capacity is required merely to keep up with the anticipated rising 

demand without increasing imports. However, when capacity is adequate to cut into the
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imports, attention should concentrate on fabrics of man-made fibres and blends 

of r.ian-made fibres and cotton. More immediately, action can be taken to 

reduce the added value of the types of textile imports, by substituting cloth 

imports for garment imports. This will require the expansion of the garment 

making capacity, but this can be done fairly quickly and cheaply compared 

with the expansion of textile production capacity.

From the garment import statistics provided in the report, major items 

which merit consideration for domestic manufacture are mens and boys cotton 

jackets and trousers, (which will include jeans), and mens and boys cotton 

knitted underwear. The category 'various' in the mens and boys outerwear 

statistics is not clarified in the import statistics but it is thought to be made 

up of mainly tee-shirts, which can be treated as knitted cotton underwear.

The knitting capacity of the N .T .C . is currently under-utilised 

particularly at Kalitti. Re-organisation of and further investment in the knitting 

and sewing plant there will yield a much higher production which may be 

aimed at import substitution of knitted cotton underwear and tee-shirts.

20. General Recommendations

Under the Section dealing with woven cloth rationalization some 

recommendations are made on broad areas of specialization of mills. The 

key is to concentrate on the cheaper plain fabrics and denims at Akaki and to 

reduce the range at other mills. This would enable Akaki to also narrow the 

range of counts in spinning.

The point has also been made in the report on Akaki in Volume 2, that 

the looms at Akaki are worn out and should bs replaced, and that the weaving 

and other buildings are in a poor state of repair and in need of extensive renovation.

The demand projection to 1985 show the need for another new mill of 

similar capacity to Kombulcha, to be brought in to production before 1985.

Bringing these various points together, it is suggested that the N -T .C . 

consider expanding the capacity of Akaki, as part of a programme of building 

renovations and weaving re-equipment.
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The numbers of air jet looms suggested as replacements for the existing 

725 Sacamoto looms was 360. This number would pro/ic'e at least as much 

production as the 725 Sacamotos, and would need only half the f loorspace.

If however, the number of air jets was increased to 700, thus filling the 

original area of floorspace, the woven cloth output of Akaki would be 

approximately doubled.

Extra spinning capacity would also be needed and open-end spinning 

should be considered. The capital cost would be higher than for ring 

spinning equipment but rotors will provide more even yarn than rings, and even 

yarn is essential for the weft in air jet looms, i.e., the open-end machines 

would provide the weft and the existing ring spinning provide the warp yarn.

Capital expenditure would be incurred in the weaving shed renovation, 

the purchase of 700 air jets, a new building for the open-end spinning 

deportment, and the open-end spinning machines themselves together with the 

necessary spinning preparation machinery. The total capital expenditure 

involved has not been estimated, but it will certainly be less than the cost of 

a new mill on the scale of Kombulcha, plus the cost of replacement looms at 

Akaki, and the renovation costs of the Akaki buildings.

The proposal also has the merit of increasing production capacity with 

little addition to the existing experienced labout force.

Other recommendations for consideration by the N .T .C . are:

(a) The production of the plain weave Standard fabric at Dire Dawa 

be transferred to Akaki, after re-equipment of the Akaki mill, and 

the Kovo looms at Dire Dawa be replaced by modern high speed 

automatic pirn change looms for the production of polyester/cellulosic 

fabrics. Certain balancing changes will be necessary in spinning 

preparation and spinning, and in finishing.

(b) The Asmara Textile mill and Bahr Dar should concentrate on 

the production of better quality plain weaves and twills.

(c) Ethiopian fabrics should concentrate on twills.



(d) To improve the quality of screen printing, and to obtain 

economies in the printing process, all screen printing should be 

concentrated in a single factory at Addis Ababa.

(e) All dyeing and finishing in the Asmara area should be concentrated 

at the Asmara Textile mill.

(f) The production of hand knitted sweaters at the Asmara Sweater 

Factory should be discontinued, and production concentrated on 

middle quality acrylic sweaters in non-fashion styles.

(g) All the knitting plants are suffering from an acute shortage of 

designers and skilled technicians. It is recommended that foreign 

ex-patriates be recruited to bring the plants and their products up 

to an acceptable standard, and to train Ethiopian counterparts as 

the successors.

(h) The Kalitti knitting and sewing plant is in need of complete 

re-organisation and much re-equipment. The recommendation on 

ex-patriates applies here.

(i) Blanket production should be concentrated on woven acrylic 

and stitch-bonded cotton waste, i.e. the production of woven cotton 

blankets should be discontinued. Woven acrylic blankets should be 

produced at Gulele and Debre Berhan, and stitch-bonded fabrics

at Adei Abebe.

(j) It is recommended that the production of woollen type fabrics 

at Debre Berhan be discontinued, and the carpet production also.

If the N .T .C . are to produce carpets the tufted method of production 

is recommended rather than weaving. It should be pointed out, however, 

that the production rate of a tufting machine is 50 times faster than that of 

a loom. Before embarking upon that method of production, therefore 

it would be necessary to determine that a sufficient market exists.
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r ..1
SUMMARY OF EJOIPMIJiT PROCESSES. AND PRODUCT ON

o n 1 1  A » C I S T O T A LA D D : 5 A 1 A B A A S M A R A
B C D E r 0 R I J K l N ■ 0

Adel Akekl Idgit Eth. Sewing 01GC. Augusta Culaie Anwar« Ethiopian Ethiopian Ethiopian issare Bebr , Debra M r s TOTAL
Abebe Thread Co. h i r t Factory Teiille Spinning Tritile Fabrics Sweater Dar Berhaa Dews

factory Mille ) nd. F*.e lory
So. of erplayees: Ik91 3606 1209 k 11 110? ->60 0 •>030 352 697 001 2765 6 1 1 56-6 23,022
No. of Shift«: 3 3 3 3 3 1 5 2 2 3 1 3 3 3
Hour« per year: •Ì750 68kO 6795 ?k2 5 6??2 2 0 m o 5865 522k k 125 6608 2280 7667 6862 7920
I Production Ejuirirenl
(•) .>pinniAff % Doubltn|

ring m iles - cotton 17,7JO **9,6?? 10,632 25,33k 7992 7563 20,000 50.352
" ' - acrylic 5 1 0 0 5,100
” M - wool 620 620
'' ** - condenser 30k 296 670

Box Cpinnirtg npindles 6 0 0
1728 600

ICouolin* -'plndlea 360 «•796 322 k tkk 2 1 6 0 226 10,952 2 3 ,5 8«
Conbin.; Ktchmta k 9 6 1 9

(b) Weaving
Cotton Loo«e 029 k ’6 136 k0 6 1076 2,073
Blanket Lo o m  - cotton 2k 1k 6 kk

" acrylic 1k 10 60 66
• a 3 lien Loo»« U i 10 53
Carpet ^ooas 1 1

(c) 5titchbondin* Machine« 3 3

<d) Xnitttnr
lireular Machines 1k 30 69 1 0 1
Flat Bed Machine« 2 2 15 k 23
V Bad Machine« 6 6
Manual Flat Bed 2 ?
Manual V Bed 70 70

(e) Sewing
Sewing Mac;, ne« 39 7 2 8 80 158 200 6? 756

II Ftnlahln« Proeessea
Tarn dy eing/bleaching 1 X X X X I X X
Loose Stock dyeing X X
Fabric dveing 1 X X X X X

M bleaching A X X X X X
** printing X X X X X X
* raising X X 1 X X

finishing 1 X X X X X X

III Cotton Woo1 Making X

IV Closer? X X « X

V Annual Production 1970/”9
Woven Cotton Cloth (thousand 26,319 6233 1056 19,056 20,606 00,320 (000 *■’)

" Woollen Cloth (thousand IT 12 32
" Carpet (thousand n ’) 1 6 1 6  •

Cotton saloa pars (tonnes) 2 2 7  2 1100 139** 308 kok 015 1196 7,607 (tonne«)
Sewing & eabroldery yarns

(tonnos) 300 252 552
Cotton Knlttiag sales yarn

(tonne«) 162 1k?
Acrylle aale« yarn (town««) ikOI i.koi ••

eov«a Cotto« blank«ta (000) 1 6 6 27 73 2 6 6 (000)
Stltchbonded Cotton blankets

(OOO) 1k* ik*
212 78 299 5«9 "

Shirt« (000) 275 172 k?7 (OOO)
Other Garaenta - Woven 1000) 336 kO 376 ••
Household linen (000) 62 10 72
Knitted Garments (OOO) 601 1 1 6 6 l60k 132 3,503 "

Cotton Wool (tonne«) 13 13 (tanna«)
Sanitary Towels (tonne«) 7 7 (tenne«)



':v. »LE 2
NUMMARY OF HECOMHSS;,'*TION3 IN MJU, I?r)T PUTS

Recommendation Benefit Approximate Capital Cost
108o-8? (ll.5. 1983- P J i ( ii. /;.

•:inalis
(i) Install four high production cards* 

ocrap ei ht old conventional cards.
( D Increased production and better balance* ( D Ococ

1 
(\,

(2) Replace one assembly winder*
Re.lace one tost doubling winder*

(2) Improved yarn quality and lower production 
costs*

(2) O O O

(3 ) Overhaul air conditioning plant* (3 ) Control of air condition to give better 
performance of production machines

( 3) 68,000

Ah ARI 
• • r i n r. i n g

(1)

(2)

Replace draw-frames with high speed 
two delivery machines*
Convert ¡Iowa cards to high production 
tandem units*

(1)
(2)

Higher output to balance higher ring frame 
output* Better quality yarn to give 
better weaving performance,

(1)
(?)

2,810,000

.iDÌnnin=i and 
<-!avii>K

(3 ) Overhaul air conditioning plant. (3 ) Better controL of air cond{tions* (3 ) 100,000

•? 3 V i n g ( <t ) Keplace one cone-winder* ( M Replacement of obsolete Leesona h k  machine 
with less labour intensive winder*

<*0 50,000

(5 ) Install three new beamers and creels. 
Ccrap six existing Allen beamers*

(5 ) Six Allen machines becoming worn out*
New beamers will improve quality and lower 
3abour and maintenance costs.

(5 ) 'A 00,000

(6) Purchase three warp knotting machines 
and frames.

(6) Reduce labour costs of warp preparation* (6) 60,000

(7 ) Renovate weaving shed* (7 ) Bring building and services in weaving
up to standards necessary for 

efficient per romance of processes* 
Include a revised lay-out of preparation 
equipment*

(7 ) 500,000

(8) Replace Sacamoto looms with 3 6 0 air-jet 
looms*

(8) Sacomoto loons worn out. Air jets easier to 
maintain, will cut production costs.

(8) 3,600,000

F inishing (9 ) Convert singeing machine to run on 
al t«. rnative fuel,

(9 ) Machine not running because of problems with 
gas fuel - unobtainable.

(9 ) I't.OOO

(10) Replace jig dyeing machines with large 
diameter machines*

(10) Increased production and Versitility, (10) 1 ? 3,c 00

(11) Change bearings to external mounting 
on hot flue machine.

(11) Present internal mounting creates problems. (11) 16,000

(12) Complete overhaul of Artos clip stenter (12) Overhaul will extend working life. (1?) cc0

K AL. ITI
Knitting and 
t i :.n :r.s?

(1) Complete re-organization with replace
ment of old machines, and provision or 
new cutting room equipment, Claying-up 
tables,hand knives etc,).

(1) To obtain production increase of up to 
10OS

(1) 1 5 0 ,0 0 0-;» 0 0 , 0 0 0

conti nued



TABLE 4. Continued2.
Recommendation Approximate 'O'l f, i tnl Oout

1 9 8 0-8? O ’.?,, *D

: ;.o mi LI. ( D Install two new roving frames and five ( D To bait nee production processes. d  > ?8?,000
cards .

‘ r i nn ing (? ) Overhaul of machines listed in mill 
report.

c?) To bring back into good condition. <?) U j 0 , 0 0 0

(3) Build new mill. (3 ) Present building has reached end of its 
useful life.

(3 )

(<*> Transfer of machinery from old to new 
mill.

( '0 Self explanatory• I'D

Yarn bleaching (? ) If bleached yarn oroduction is increased (5 ) To balance production. (5 ) No estimate possible
extra bleaching capacity will be needed. increased production

E T' - r i rMM d ) Replace cone-winding and twisting frames . (1) Machine worn cut. Replacements will give (1) 186,000
y n  , t h r e a d

•\ i d i ru*
improved quality yarn.

g e n e r a l  t e x t i l e CD Replace worn out and obsolete sewing ( D To improve production, quality, and ( D 250,000
n.v i JA a WENT machines. maintenance•
f'iCTORY
r;i::LE ( D Modify loom shuttle boxes. (1) To Lai.e large shuttles for blanket weaving. (1) 190,000

( ? . Instal acrylic waste spinning equipment 
at Adei Abebe and cop winders at Gulele, (2) To provide weft, supply for blanket weaving 

at Gulele,
(2) 1,750,000

\ ri'\Ti I E ( D Overhaul ♦‘he oldest opening line. (1) To prolong the life of the equipment. (1) 2 0 , 0 0 0
:*i i le ( 2 ) Replace 7 0 old draw frames with six (2) Old frames worn out; new frames will give (?) 1*00,000
r i r.:\ i ng new ones. better quality product.

(?) Overhaul lour roving frames. (3 ) To prolong the life of the machines. (3 ) 1 9 0 , 0 0 0

(<*> Overhaul winding frames. ('0 To prolong the life of the machines. (<*) 100,000
•• •' a v i n sr (9 ) Instal fluorescent lii'htinR in weaving (5 ) To bring lighting levels up to standard ( 5 ) <*0,000

shed . required for weaving.
:' i n i ah. L n g (6) Recondition impregnation unit and 

washing range.
(6) Improved efficiency of bleaching (6) 2 7 , 0 0 0

C?) Recondition chain merceriser washing (7 ) To restore to ;roper working order. (7 ) 000

r nnge,
(8) Automatic jig;ers, recondition. (8) To restore to good cjnlition including 

automatic control.
(8) 1<*,000

( 9) Drying-range, replacement by 12 cylinder 
hign pressure range.

(9 ) Improved efficiency and higher production. (9 ) 7 7 , 0 0 0

( 10) Replace or overhaul clip stenter. (10) Restore to satisfactory efficiency. (10) ( a ) Replacement 
700,000 or 
(b) Overhaul
6ft,000

(11) Extension and conversion to pin/clip. (11) Increase in drying rate. ( n )

(1?) Recondition plaiting machine. d?) To prolong useful working life. d?) 1<*,000
(1 5 ) Recondition yarn drying machines. (1 3 ) To prolong useful working life. (1 3 ) 21,000

19^-^* (rr, -. /)

5, 2 5 0,000

560,000

until extend of 
dec ided.

9 6 , 0 0 0

c o n t i n u e d
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TABLE 2 Continued

Recommendation Benefit Annroximate Cari tal lost
1980-82 (u..;. /) 1985-?;. (u..:.

A.-?!.\RA TEXTILE ili*) Restore nir conditioning to full (1‘0 Improve atmosphere and give correct temp*» di») 3 2 5 , 0 0 0

- , ; i z working order* erature and humidities for production
> •' n e r a 1 processes.

(1 5 ) irovide instruments for a quality 
control department.

(1 5 ) To monitor quality standards of processes. (1 5 ) 120,000

fii. (1) tnstal an. additional scutcher «and ( D Reduction of weight/yard in lap. (i) I'tO.OOO
.'rimine 1 ap- form- r.

( ? ) Overhaul of air conditioning system ( ? ) Restoration of optimum air conditions for ( ? ) 50,000
and restoration of automatic control 
equipment.

spinning processes.

(3 ) Improve testing facilities. (5 ) To monitor quality levels of processes. (5 ) 65,000

rnxoriAr: (1) Replacement and additional machines, (1) To increase production and balance processes. (1) 6r? ,5 ^ 0

r’ in opening, carding and roving.
. pinning

( ? ) Reconditioning of cards, draw frames, 
ring frames and doublers#

(2) To restore the machines to g o o d  condition. (2) 1.80,000

ier.ernl (3 ) Instnl full air conditioning in (3 ) To provide satisfactory environment for (3 ) 9r)' ,00c
spinning and weaving. operatives and processes.

rinishLng (<*) (a> Recondition chainless merceriser, ('(a) To extend working life of the equipment. (9a) 85,000
or (b) replace with a new wider machine.. (9 b) To allow processing of wider fabrics. ('*b) r.rr,

(5 ) Replace cylinder drying range. (5 ) Increase in capacity and efficiency. (5 ) 65,000
(6) Overhaul of hot flue machine and 

screen printer.
(6) To extend working life of equipment. (6) IJf/'-OO

HAHR HAS (1 ) Overhaul of spinning preparation and (1) Increased production and improved quality (1) 1.00,000
X.rinnin** spinning frames. of yarn*
*indinfr ( ? ) dew i’uides and clearers. ( ? ) Improved weaving p e r f o r m a n c e • ( ? ) 5 5 , 0 0 0

( 3 ) Modification to pirn winders (bunch 
building facility).

(3 ) To provide pirns for automatic looms. (3 ) 5 0 , 0 0 0

(it) Provide new sizing machine. ( 9 ) To increase siting capacity. <<o 2 5 0 , 0 0 0

( 5 ) Provide replacement size cooking equip- 
men t .

(5 ) To replace worn out wooden kettles. (5 ) 10,000

(6) Repair brakes on warping machines. (6) Improved quality of warps. ( 6 ) 7,000
( ? ) Provide weft detectors on looms. (7 ) To convert 2^'* looms to automatic pirn (7 ) (a) 120,000 (Loepte Photo-cell

changers. (b) 25,000 (rlnctrical feelers).
.Unerul (8) Provide additional air conditioning ( 8 ) To provide satisfactory control of (8) *■'5 0 , 0 0 0

equipment in spinning preparation, 
winding an i weaving.

environment in the departments concerned.

( 9 ) \ rovido und'-'r-drawn ceilings in ( 9 ) To reduce condensation and improve air- ( 9 ) 280,000
spinning and weaving. conditioning plant performance*

•• i n i " kl 1 rUT (10) Makers overhaul and modifications to 
shearing machine.

(10) To restore to rroper working order. ( 10) v,S O O

( ’ i ) Overhaul mercerising range. (11) To cure frequent break-downs. (11) 15 ,000

conti nued



4 T.-Q'LK 2 Continued

Recommendation Benefit Atiproxi ma te "»r* tni On.-U
1980-8? ci.:;. •/,) 4 (

[ M i x  DAR ( i t ) Purchase  ̂ extra re-action chambers for ( 1 ? ) To increase production rate. ( 13 ) ? r; , 0 0 0
r ini-iflint: bleach; ng/i*npregna tion machine.

( . 14) >ad/hot flue machine, complete overhaul 
and extension by maker.

( 14  ) To restore to good working order. ( 1 4 ) * 3 5 , 0 0 0

M 5 ) Makers overhaul of No. 1 stenter. ( 1 5 ) To rectify generally poor condition 
of machine. 0 5 ) 5 0 , 0 0 0

( 1 4 ) Overhaul of automatic controls on No.? ( 1 6 ) To restore automatic controls to working ( 1 6 ) 1 8 , 0 0 0
stenter. order.

d ::br : b :-;r h \n (1) Reconditi on cards, ( 1 ) To restore to good working condition. ( 1 ) 2 4 0 , 0 0 0
• ’ n iri n g (?) Overhaul spinning frames. (2) Increased production, prolonged working 

life of the machines.
(2) 2 5 , 0 0 0

(5 ) Overhaul winding machines. (3 ) To extend useful working life. (3 ) 3 0 , 0 0 0

..raving Tae on i o n  with regard to blanket end other weaving at Dohre kerhan should be considered in relation to the overall
adopted by N.'T.C. on blanket production, woollen type cloth and carpet production. Thin in dealt with elsewhere in the report.

V i n i  r,h ing (4 ) Major overhaul of centrifuge hydro- 
extraction.

(4 ) To prolong working life. (4 ) 5 ,000

(5 ) Drying unit - renovate. (5 ) To bring back into working use. (5 ) 11,00
(6) Overhaul decatLsing unit. (6) To prolong working life. (6) 6,000
(7 )
(1)

Overhaul pressing machine. (7 )
(1)

To prolong working life. (?) ó , ooo

Opinn ing
Instai 5 draw frames, 1 lap former 
end ft combers, No. 5 Mill,

To balance production after increases in 
efficiency.

(1) L a ' - ,O00

(2) Instai ? draw frames in No. 1 Mill, (2) To replace worn out machines and give lower 
production costs.

(2) 70,non

(3 ) Overhaul of roving frames in Mill No. 5 . (3 ) To prolong life of machines and improve 
quality of production.

(3 ) 120,000

(4 ) Overhaul ring frames in Mill No, 1 , (4 ) Frolong working life and increase machine 
productive ty.

(4 ) 4 6 0 , 0 0 0

(5 ) Overhaul ring frames in Mills No, 3 & 5 . (5 ) Prolong working life. (5 ) cc;ovC

weaving (6) Overhaul of Koa pirnwinders. (6) Restoration ,f automatic features to improve 
labour and machine productivity.

(6) ,?oo,ooo

(7 ) Replacement of ìchlafhorst pirnwinders. (7 ) Old machines worn out and must be replaced 
to maintain weft supply to looms*

( ? ) 7 5 0 , 0 0 0

•- ì e n e r a 1 (8) Overhaul of air conditioning plant. (8) Restoration of air conditioning plant to full 
working order.

(«) 4 4 0 , 0 0 0

i n i - h i n g (9 ) t'econdi tion 
machine -and 
alternative

of singeing and desizing 
conversion to take 
fuel *

(9 ) To give better quality process* (9 ) 3 4 , 0 0 0

(10) Replacement of automatic jiggers. (10) To ensure continued production in preparation, 
present narhines worn out and difficult 
to get spare parts.

do) 1 6 4 , 0 0 0 15‘* .O'-O

di) Overhaul of screen printers by makers. (11) To prolong useful life of machines. (11) 22,000
(1?) Overhaul of 

make rs
hank bleaching machines by (12) To prolong useful life of machines. (12) 2 %  000
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TEXTILE SUPPLY A N D  CO N SU M PT IO N

1 Estimate of Consumption for Year Ending July 1979 

Introduction

The estimate of textile consumption was obtained from the N .T .C .

Production Report dated Hamle 1971 (EC),and the import statist ics for 1977(GC).

Table 1/1, Estimate of Textile Consumption 1978/79 details the supply of 

textiles and lists the broad categories, e.g. fabric, yarn, garments. Class of 

fibre is indicated though it was not possible to break down the man-made fibres 

into their particular fibre types.

Bast fibres, jute and ramie are excluded from Table 1/1 . Such fibres are not 

taken into account in the published F .A .O . estimates of textile consumption per 

capita. Ethiopian consumption will be compared to that of other developing 

countries on the F .A .O . basis of estimation and it is for that reason that bast 

and jute fibres etc are not included in the overall estimate of supply. They are 

mentioned, however, in the section dealing with imports.

Duplication of quantities has been avoided. Fibre imports do not appear as 

such for they are represented in the various outputs of domestic production. Knitted 

garments produced by the NTC are shown because the yarn and knitted fabric going 

into those garments are not shown elsewhere. Garments of woven cloth produced 

by the NTC garment factories are not shown, however, because the cloth used in 

those garments appears in the NTC fabric production figures.

The factory aspects of the study were concentrated on the NTC factories 

which account for the overwhelming proportion of factory based textile production.

A  share company, the Ethio-Japanese Synthetic Fabrics company was excluded.
2

It is understood that this factory produces 6.5 million m per year of continuous 

filament fabrics. Whilst this output figure is not included in the supply estimates 

shown in the report, the yarn going into that fabric is imported and is included in 

the import statistics used, and therefore, in the overall estimate of fibre consumption.

The various forms of textiles represented in the Table have been converted into 

the equivalent quantities of square metres of fabric, and their fibre weight. The 

conversion factors used are shown in the Table.

1/1



TABLE 1 1

ESTIMATE O F  TEXTILE C O N S U M P T IO N  -  1978/79

N T C  Production 
1978/79

Imports
(1977)

Total Convers'on
Factor

Cloth
Equivalent

f i n 6  2 >10 m

C o n v e r .

F a c to r

Woven C loth

Cotton cloth (10 m ) 80.3 5 .9 86.2 86.20 160g -

Woollen cloth " '- . 1 0.2 0.2 0.20 3 5 0 g  •

M/m cloth - 20.5 20.5 20.50 1 2 5 g . 'r

Yarn

Cotton yarn (tonnes) 8581 (1) 361 8942 160g/m2 53.36(2)

M / nr, yarn " 1401 1623 3024 160g/m^ 18.90

Various ^  " 162 162
2

I60g/m 1.01

Knitwear Garments 2
m per item gm.per

Woollen (000) - 40 40 0.95 0.04 320

Cotton " 3452 1907 5359 0.75 4.15 125

M/m fibre " 130 1134 1264 0.73 0.92 80

Various ^  " - 364 364 0.33 0.30 125

Woven C loth Garments

Woollen (000) - 18 18 2.26 0.04 7 7 8

Cotton " - 1519 1519 2.74 4.16 534

M/m Fibre "

(3)
Various

- 151 151 2.04 0.31 392

- 2252 2252 1.47 3.31 409

Household & Other Made-up Articles

Cotton (000) - 1229 1229 0.34 0.41 85

M/m fibre (000) - 3440 3440 0.75 2.58 60

Tents and Tarpaulins

Cotton Tents (000) - 75.4 75.4 30.0 2.26 15 kg

Cotton Tarpaulins (10 m ) - 0.8 0.8 0.81 500g/rr

Blonkets

Woollen (000) - 1 1 3.45 si.01 2000

Cotton " 410 45 455 3.50 1.59 1850

M/m fibre 589 29 618 3 .50 2.16 2000

Tofols: 203.21

Notes: (1) Includes 700 tonnes of rural hand spun yarn

(2) 403 Tonnes of yarn used for sewing thread is not included 
in the cloth equivalent calculation 3

(3) Fibre type not specified in the import statistics, but 
thought to be mainly cotton.
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For hand woven cloth a conversion factor of 160 grammes per

square metre has been used, i.e. a similar conversion factor to that used
2

for the factory woven cloth. This compares with a figure of 63 gm/m 

used in the previous draft, and which was arrived at in an earlier project 

conducted in 1975.

In their comments on the first draft report the N .T .C . provided the

ShMey Institute for guidance, with an N .T .C . market study conducted in

1978*. Included in that document is the statement '. . .  the assumption

is made that the national demand for traditional fabrics (i.e. handwoven),

would stabilize in the long run at about 60 million square metres (roughly

equivalent to 12,000 tonnes of yarn) per annum'. Thus, the N .T .C .
2

envisage hand woven fabric to have an average weight of 200 g/m . The 

Shirley Institute consider this to be a gross over-estimate of the fabric weight.

From that market study and elsewhere it is clear that the N .T .C . consider 

total textile consumption in terms of square metres of cloth, rather than weight 

of textile fibre. In our opinion consumption in terms of cloth area can be 

misleading, particularly when the estimate of area is calculated from other 

measures, such as weight of yarn.

We remain convinced that the average weight of hand woven fabrics is
2

about 63 gm/m . Hence the yarn supply of 7688 tonnes to hand weaving
2

would result in 121.1 million m of cloth. If th e N .T .C .  estimate of 200 gm/m
2

is used the resultant cloth would amount ot 38.44 million m .

2
The conversion factor of 160 gm/m is a compromise, though the area 

of cloth thus calculated is considered to be an under-estimate. However, this 

is not a vital point because the unit of consumption that really matters is the 

weight of yarn and this remains accurate regardless of measures of conversion 

into fabric.

The need for Establishing a Second Integral Factory, N .T .C . Addis 
Ababa, February 1978.
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• 2 Summary of Production - National Textiles Corporation

The annual production of the NTC factories for the year ending July 1979, 

is estimated as shown in Table 1/2, viz:

Table 1/2

Annual Production of NTC Factories - Year Ending July 1979

2
metre

Woven cotton fabrics 80,327,951

Woven woollen type fabrics 31,757

Carpets 15,578

Total 80,375,286

Tonnes

Cotton yarn for sale, and sewing thread: 8 5 8 1 ^

Acrylic yarn for sale 1401

Total 9982

Pieces

Knitwear 3,582,346

Blankets 999,093

Total 4,581,439

Other products for which the raw materials are included in the above outputs:

Sewing thread 403 Tonnes

(includes 300 tonnes output and 103 tonnes singles stock)

Woven cloth garments and other made-up articles 675,942 pieces, 

including the production of G .T .G .F .

(1) Includes 700 tonnes of rural hand spun cotton yarn for use by hand loom weavers
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A very small amount of Polyester/Viscose fabric was produced and has been 

included in the figures for woven cotton fabrics.

Woven woollen type fabrics for retail sale were produced in small quantities 

at Debre Berhan, the annual production being confined to just under 32 000 square 

metres. This was a blend fabric containing some wool fibre.

The carpet figure shown in the table refers to the production of a single 

Wilton loom, again at Debre Berhan.

Cotton yarns produced for conversion into fabrics within the NTC mills 

are not shown. The yarn production figures given refer to yarns which are sold 

for use outside the NTC predominantly to hand loom weavers.

The knitwear figures refer in the main to cotton weft knit fabrics made up 

into underwear and other forms of light clothing. An exception is the production 

of man-made fibre sweaters at the Asmara Sweater Factory; they account for 

130 000 of the 3 . 6  million pieces shown in the Table.

'Blankets' include both woven and stitchbonded with the former being in 

the majority. Cotton waste and acrylic waste are the fibres used.

.2.1 National Textile Corporation Production - Woven cotton fabrics

Woven cotton fabrics represent the major product of the NTC mills. Their 

types, estimates of production quantities,and their end-uses are given in Table 

1/3.

O f the 80 million square metres produced 47%  is apparel fabric; an equal 

quantity is multi-purpose fabric, and the remaining 6 %  has various end-uses of 

which household applications is by far the most important.

The fabrics are listed in Table 1/3 under three headings, (i) apparel;

(ii) apparel/domestic and (iii) other end-uses.
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TABLE 1/3

A N A LY S IS  OF W O VEN  CO TTO N  FABRIC PRODUCTION

APPAREL APPAREL/DOMESTIC OTHER END-USES

Fabric Production
2m

% Fabri c Production
m2

% Fabric Producrior
n, 2

%

(0 0 0 ) (0 0 0 ) (0 0 0 )

Poplin 12 380 32.8 Grey sheeting 20446 54.2 Household

Twill 10071 26.7 Mamamudi 3424 9.1 Bedsheets 4033 85.1

Drill 8963 23.7 Dyed sheeting 3214 8.5 Curtain! ng 597 12.4

Printed plain 2 702 7.2 Mull 3 065 8 . 1 Towelling 1 1 1 2.3

Dyed plain 1682 4.5 Abujedid 2546 6.7 Sub-total 4 741

Jean/denim 747 2 . 0 Kuttu 1 683 4.5 Industrial

Shirting 456 1 . 2 Gauze 1 323 3.5 Canvas 1 < ".1

Flannel 385 1.0 Malmal 905 2.4

Calico 161 0.4 Mori di an 650 1.7 Surgi cal

Lining 142 0.4 Grey chick 416 1 . 1 Bandages 2 < 0 . 1

Poly/viscose suiting 41 0.1 Chindies 34 0.1

Tropical suiting 36 0.1 Miscel laneous

Sateen 17 < 0 . 1 Savad 6 < 0 . 1 Sailcloth 6 6 1.4

Bed warps 23 0.5

Sub-total 89

Total 37783 1 0 0 . 0 Total 37 712 1 0 0 . 0 Total 48 ( 1 0 0 .0 )
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In the 'apparel* list, poplins, twills and drills account for 83%  of the 

total. These are the better quality and more expensive fabrics produced by 

the N .T.C, and together with the other items in the 'apparel' list, their 

market is in the Urban areas of the country.

The 'apparel/domestic list contains poorer quality fabrics, most of which 

are plain weave and are sold in loomstate form i ,e. unbleached or undyed. The 

most important single item is grey sheeting which makes up 54%  of the total. 

Fabrics in this list have a wide variety of uses, e.g. home-made trousers and 

other garments, bed linen, curtains and as substitutes for some of the traditional 

hand-woven fabrics. They are purchased in the rural areas which constitute 

nearly the whole of the market for these fabrics.

The final list, 'other end uses' is a miscellaneous list made up of four 

small groups of fabrics i.e. household, industrial, surgical and miscellaneous. 

The household group is the most important and includes bed sheets, curtaining 

and towelling. Bed sheets at 4 million square metres account for 83% of all 

fabrics covered by the list.

Table 1/4

SUMMARY OF END-USES — W OVEN COTTON PRODUCTION - 
N .T .C , OUTPUT (1978/79)

End use Production %  of total

Apparel

m’̂  (0 0 0 ) 

37 783 47.0

Apparel /Domestic 37 742 47.0

Household 4 711 5.9

Industrial 1 < 0 . 1

Surgical 2 < 0 . 1

Miscellaneous 89 0 . 1

Total 80328 1 0 0 . 0

1/7



1.2.2 N .T .C . PRODUCTION OF YARN FOR SALE

1
Most yarns produced in the N .T .C . spinning mills are consumed within 

the Corporation in the manufacture of woven and knitted fabrics and sewing 

thread. The rest, comprising 7478 tonnes of cotton yarn and 1401 tonnes of 

acrylic yarn is sold by the spinning mills for use elsewhere.

All the acrylic yarn was produced at Dire Dawa in counts 2/32s and 2/36s ror 

the cottage or independent hand knitting industry. The end use is invariably 

apparel.

The most important market for cotton sales yam is hand loom weaving, which 

took almost 7000 tonnes, or 89%  of the cotton sales yarn available. The major 

counts were 10s (2436 tonnes), and21s (3484 tonnes). A  complete breakdown is 

given in Table 1/5.

The production figures for NTC sales yarns given by Table 1/5 exclude the yarns 

supplied to the Ethiopian Sewi ng Thread Co. In the production year 1978/79 the 

total quantity supplied was 403 tonnes of singles yarn, of that amount, 103 tonnes is 

assumed to be stock and work in progress because the output from the SewingThread 

Co, during the period was only 300 tonnes. The market share breakdown was as 

follows:

Sewing thread

Embroidery thread -

Market

domestic

industrial

crochet

Sub-total

hand knitting

skelma/felet

Sub-total

Tonnes

Other threads 

Grand total
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TABLE 1/5

N .T .C . PRODUCTION OF COTTON SALES YARNS - 1978/79

Hand Loom
Count
(Ne)

Weaving
(tonnes)

Hand Knitting 
(tonnes)

Other Uses 
(tonnes)

Total
(tonnes)

%  Share

6 5 s 263 — — 263 3.5

9s — — 5 5 — ■

1 0 s 2436 — 2436 32.6

16s — 1 1 1 1 1 . 2

2 0 s — — 225 225 3.0

2 1 s 3484 — 3484 46.6

24s — 142 2 0 162 2 . 2

30s — — 41 41 0.5

40s 708 — 708 9.5

60s 97 — 97 1.3

80s — — < 1 < 1 —

2 / 2 0 s — — < 1 < 1 —

4/1 Os — — < 1 c l —

4/12s — — < 1 < 1 —

4/60 — — 3 3 —

Others — — 43 43 0 . 6

6988 153 337 7478 1 0 0 . 0
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3.1 Yarn Supply for Hand Loom Weaving

The quantities and sources of yarns supplied to hand loom weavers are 

given in Tables 1/6 and 1/7. Table 1/6 shows the quantities supplied by the 

N .T .C . spinning mills for the years 1972, 1975, and 1978. An additional 

700 tonnes of hand spun weft yarn is included in the table. Between 1975 

and 1979 the quantity of yarn provided by the N .T .C . mills dropped by 567 

tonnes, from 7555 to 6988 tonnes. Three mills contributed to the reductions, 

Dire Dawa, (20% down), Asmara Textile Mills, (6 8 %  down), and the second 

source of supply in Asmara, the Ethiofil spinning plant, down by 72%.

The total reduction from the three mills was 1206 tonnes, of which 639 tonnes 

was replaced by increased production in the remaining mills.

TABLE 1/6

YARN SUPPLY FOR HAND LO O M  W EAV IN G  (Tonnes) 1

Year 1972 1975 1978/79 1975

Factory

DIRE DAWA 1 0 0 2 1491 1 195 -296

BAHR DAR 629 432 811 +379

AKAK I 1 704 880 1057 +177

ADEI ABEBE 1496 2 053 2 1 2 2 + 69

ASMARA TEXTILE 
M ILLS

941 960 308 -652

IDGET 1 374 1379 1393 + 14

ETHIOFIL 460 360 1 0 2 -258

TOTALS ,..7606 
i  ’ 700

7555 6988 -567
HANDSPUN YARh 700 700

G RAND  TOTALS 8306 

Source: NTC Factory returns - 

NOTES

8255

1978/79

7688

(1) Estimate based on the findings of the advance report of the Rural Survey 
of Cottage Industries.
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The second table in this section, Table 1/7 shows the quantities of 

each yarn count supplied by the mills to the hand loom yarn market. All 

mills produced count 21s Ne, and five of the seven also produced count 

10s Ne. These two counts make up 85%  of the total weight of yarns 

produced for hand loom weaving. Dire Dawa produced 97%  of the 708 

tonnes of count 40s Ne, which is the yarn in shortest supply in the hand 

weaving yarn market.

TABLE 1/7

FACTORY PRODUCED YARN FOR HAND LO O M  W EAVING  (1978)

Breakdown by Yarn Count (Tonne)

Count 6 5 s 1 0 s 2 1 s 40s 60s Total

Factory

DIRE DAWA — 24 390 684 97 1 195

BAHR DAR — 543 268 811

AKAK I — 542 515 1057

ADEI ABEBE 183 762 1 177 2 1 2 2

ASMARA TEXTILE 
MILLS _ _ 284 24 308

IDGET 80 565 748 1393

ETHIOFIL — 1 0 2 1 0 2

TOTALS 263 2436 3484 708 97 6988

Source: NTC Factory Returns 1978/79
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1

From interviews in Addis Ababa with retailers, wholesalers and 

travelling merchants, it was evident that the demand for yarn by hand loom 

weavers is greater than the supply.

Indeed, the shortage is such that some sales yarns, especially count 

40s, are being bought at up to double their nominal retail price. This 

situation is expected to ease in 1981 when the new capacity at Adei Abebe 

goes into production.
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TEXTILE IMPORTS

Data on textile imports was obtained from the Central Statistical Office,

Addis Ababa. The information received relates to the year 1977 and is the most 

recent available. Statistics were available for yarns, fabrics and made-up textile 

articles but not for fibre. Broad estimates of fibre imports were, however, obtained 

from the Statistical Abstract (1977), for the year 1976. They are as follows:

Fibre Tonnes imported (1976)

Wool/anima! hair 135.2
Cotton 96.2
Jute 9210.6
Synthetic and artificial fibres 749.3

In estimating current textile consumption in Ethiopia the wool, cotton and 

synthetic fibre imports will be represented in the output figures of the NTC factories, 

either as yarn, cloth or garments. For this reason they have been omitted from the 

import statistics in Table 1/1 .

Import figures for bast, jute, ramie etc have also been omitted from Table 1/1 

for the reasons given in section 1.1. The bulk of such imports is jute fibre. This is 

not processed by the NTC and we have no information on its use or end product. It 

is possible that it is used in the handicraft sector for the manufacture of mars and 

wall hangings.

1.4.1 YARN IMPORTS

In 1977 yarn imports totalled 2 1 4 5 .7  tonnes of which the two major fibre types 

were man-mades, at 1623 tonnes, and cotton, at 361.4 tonnes. The balance was 

made up of wool, silk, metal, glass and bast yarns.

Table 1/8 lists yarn imports by fibre type for 1977

1.4

TABLE 1/8

YARN  IMPORTS BY FIBRE TYPE - 1977

Fibre type Quantity (tonnes)

Wool 27-1 1.3%
Cotton 361.4 16.8%
Man-made 1 623.0 75.7%
Silk 99.9 4 .6%
Metalised 19.5 1 .0 %
Glass 3.2 0 . 1 %
Flax/Ramie 5.0 0 .2 %
Jute/bast 6 . 6 0 .3%

Total 2 145.7 1 0 0 %
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Woollen yarns

The amount of woollen yarn imported is small, (27.1 tonnes) and 

is obtained from the U.K.

Cotton yarns

Out of a total of 361.4 tonnes 278.2 tonnes were in the count range 

of 20s - 40s, and came chiefly from Pakistan and India with a small amount 

from China. Of the balance, 35.7 tonnes in the count range 40s - 60s, 

and 4.5 tonnes in counts over 60s all came from India. A  small amount of 

mercerised and coloured yarn was imported from Pakistan and India.

Mar.-made fibre yarns

It has been impossible to calculate the amount of each fibre type of 

man-made yarn entering the country, but it has been assumed that Polyester, nylon, 

and Acrylic yarns dominate this sector. The rapid growth of man-made 

fibres has been the most significant feature of the textile imports and 

consumption in recent years.

A  total of 1623 tonnes was imported, the major suppliers being 

Japan, Taiwan and Italy.

Silk

As no silk was imported for retail sale or for use in the nationalized 

textile industry it is assumed that all of the 99.9 tonnes of silk imported was 

for private sector use.

Supplier's were Taiwan, China, South Korea and Japan.

Metalised yarns

Nearly 20 tonnes was imported from Taiwan and Japan for the private 

sector, chiefly for use as decorative threads in speciality fabrics.

Miscellaneous yarns

The remaining imports of yarns were made up of glass fibre, flax, ramie 

jute and bast amounting to 1 1 .6 .tonnes in total.
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FABRIC IMPORTS

Fabric imports are a significant contribution to the total textile 

consumption in Ethiopia. Penetration of man-made fibre fabrics has taken 

place over a relatively short period of time and is expected to be a continuing 

trend. The range of fabrics is wide, from top quality woollen fabrics, selling 

at high prices to low quality nylon and printed cotton fabrics.

In 1977, the total amount of fabric imports was 27.73 million square 

metres,^ with fabrics constructed of man-made fibres being the most significant, 

with imports totalling 20.49 million square metres. Cotton with imports of 5.87 

million square metres and ¡ute with 1.03 million were the two other major fibre 

types.

Table 1/9 is an analysis of fabric imports in 1977, classified by fibre type, 

end is followed by comments of the various fabric imports under their respective 

headings.

TABLE 1/9

ETHIOPIAN FABRIC IMPORTS - 1977 1

Fibre type 0 0 0  s q . metres %

Wool 39.7 0 . 1

Wool mixture 204.7 0.7

Cotton 5877.2 2 1 . 2

Man-made 20492.2 74.1

Flox/ramie 64.4 0 . 2

Jute 1 034.6 3.7

Silk (inc.noil) 18.0

Total: 27730.8 1 0 0 . 0

(1) Ethiopia Statistical Abstract - 1977. C .S .O .



.4.2.2 COTTON FABRICS

The constructions ond types of cotton fobric imports vary widely from 

heavy proofed^tarpaulin fabrics down to low quality dyed and printed light

weight qualities. For the purpose of this study it was decided to incorporate 

all the fabrics into five broad categories as follows:

Tarpaulin/woterproof canvas

A  total of 814 thousand square metres was imported into the country with 

the major supplier being Hungary, with nearly 9 2%  share of the total. As all 

tarpaulin covers are imported a number of commercial vehicles operating in the 

Addis area were inspected. In every case the fabric was found to be of the 

very heavy proofed type which is difficult to handle because of its weight. 

Lightweight fabrics would be easier to handle and to store when not required. 

These latter types ot fabrics have been developed for general and tropical use, 

and are usually PVC coated polyester or nylon base fabric.

The balance of fabric are used for awnings, sunblinds, tents, protective 

covers etc.

Drills ond Jeon -  Fabrics

A  total of nearly 194 thousand square metres of drill and jean fabric was 

imported^nainly from China. Most went for retail sale rather than to garment

making factories.

Most of the fabrics inspected during field studies were found to be of low 

quality. Demand for this type of fabric is expected to increase because of its 

cheapness and durability as a work wear fabric.

Shirting and Sheeting

The range of shirting and sheeting materials imported amounts to 68000 

square metres and is of medium quality. A  third of the total comes from China, 

with other substantial amounts obtained from Czechoslovakia and Japan. It is 

understood that a small proportion was a waterproof finish for use in umbrella 

manufacture.
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Some of the shirting material inspected was of a printed candy stripe 

which was aimed at the lower end of the market. This type of fabric was 

selling at about 10 Birr per square metre, with the better qualities selling 

at about 13 Birr per square metre.

It would appear that there is some opportunity for local produced cotton 

shirting, particularly poplin type, increasing market share at the expense of 

the imports. Fabric inspected from Bar Dar textile mills was of a similar quality 

to the imported cloths, but is is claimed that there is a consumer bias against 

Ethiopian made textiles. This statement became more apparent as the field 

work developed and generally the indications are that it is true. Some 

conclusions have been reached on this subject and are declt with later in this 

report.

Terry fabrics

The total of 2975000 square metres of terry fabric was supplied mainly 

by China (63%) and Pakistan 35%. Virtually all the fabric was of low quality 

and low price. Although the volume is high and would appear attractive as a 

product to compete with, it is doubtful if the fabric could be manufactured 

cheaply enough in Ethiopia to be competitive. On the other hand, at the top 

end of the market there is scope to compete with expensive imported towels which 

are already made up, but the quality of fabric and subsequent making up would 

have to be of the highest quality to be competitive.

Dyed/Printed Cottons

The main input of 1.79 million square metres comes from China (97%).

It is mainly plain woven dyed or printed for use as apparel. Prices varied, but 

were in the region of 8  to 10 Birr per linear metre. The market sector aimed at 

is that deal ing in low priced textiles. Field work revealed that sales were slow 

for these fabrics with consumers, even at the lower end of the soci-economic 

group who preferred,where their budgets allowed, the better quality textiles 

available.
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1.4.2.3 Man-made Fibre Fabrics

As with cotton fabrics, a wide range of fabric types are being imported 

for retail sale with a smaller amount going into making up. For the purpose 

of this report it has been decided to incorporate all the fabrics into four broad 

categori es.

Shirting

A  total of 80000 square metres were imported in 1977 from China (41 % ) 

ltaly(41%) and the balance of 18% from West Germany and France. Colour 

woven and printed fabrics were on display for retail sale, mainly of Polyester/ 

cotton and a small amount of nylon.

As with cotton sheeting it was claimed that a proportion of the total import 

was waterproofed for umbrella manufacture, but no evidence was seen.

Continuous filament

This is the largest item of man-made fibre fabric imports and the product 

with the most rapid growth. The total imported was 13.66 million square metres, 

with Japan the most important supplier, with 8 6 %  share of the imports. Other 

major suppliers include Taiwan 7%, and South Korea with 2 % . Although the 

percentage share of the latter two countries is small, the value is significant.

The most dominant fibre within this group is Polyester with substantial 

amounts of acrylic,acetate and nylon.

Japanese imports all appeared to be of good quality aimed at the better end 

of the market, with retail prices around 16 Birr per linear metre. The imports from 

Taiwan and South Korea were at the bottom end of the market, a n d  w e re  retailing at 

4 Birr per square meter, (nylon taffeta type fabrics). Also at the bottom end of the 

market were some Japanese imports, e.g. 2 x 2  rayon 36" wide at approximately 

the same price.
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TABLE 1/10

SOME TYPICAL STRUCTURES OF IMPORTED FILAMENT FABRIC

Type Weave Den .Warp Den .Weft Ends per 
cm.

Picks per 
cm.

Width
cm.

Rayon Plain 1 2 0 1 2 0 93 56 92

Rayon Plain 1 2 0 1 2 0 93 67 1 1 2

Rayon Satin 1 2 0 1 2 0 1 2 0 70 69

Acetate Plain taffeta 1 0 0 1 0 0 1 0 0 73 92

Acetate Twill 75 1 2 0 138 80 92

Nylon Plain taffeta 70 70 106 84 92

Nylon Plain 30 30 96 91 92

Polyester Plain taffeta 75 75 106 87 92

Polyester Twill 75 75 129 98 92

Polyester Satin 50 50 63 1 1 2 71

Polyester Plain 75 75 63 65 150

Mon-mode Staple Fabrics Including Blends

The major suppliers are West Germany with 63%, Japan 20%  and Czechoslovakia 

with 10%. The total of 5.06 million square metres is likely in the long term, to 

increase as the advantages of polyester/cotton blends for apparel become appreciated 

by the Ethiopian consumer. Polyester/cellulosic blends are being increasingly used 

world-wide for apparel and household end uses. Their attractions are relative 

cheapness, durability, and easy-care properties.

Blends of 65%/35% polyester cotton are currently available in Ethiopia, 

competing successfully with local produced cotton end polyester/cotton fabrics.

During field work it was apparent that there is a resistance to local produced 

polyester/cotton, from Dire Dawa. The main reasons given were that the colour 

range was not as wide as imported products, and that there was a tendency for the 

colour to fade in sunlight.

1/19



Jersey Knitted

Good quality screen printed ¡ersey fabrics are becoming acceptable 

’n Ethiopia. Selling at an average price of 10 Birr per square metre this 

type of fabric is slowly increasing its market share. The prints, in particular 

those from Japan, are clean and colourful and are an obvious attraction to 

women for dresses. Usually of tricot knits, 100% polyester, width (58"), with 

a fabric weight of 133g/metre square.

Total imports are running at just under 100 thousand square metres, with 

Japan and Taiwan providing most of it.

1.4.2.4 Flax/Ramie

Imports at 64 thousand square metres areinthe main supplied by Hungary, 

(89%), in the form of woven waterproof fabrics similar in construction to cotton 

tarpaulins and for the same end uses.

Jute

India supplies the whole of this fabric which totals 1.03 million square 

metres. It is used in the manufacture of industrial sacks and bags.

1.4.3 Imports of Clothing and Other Made-up Articles -1977

The data on made-up textile imports was extracted from the External Trade 

Statistics published the Central Statistical Office, Addis Ababa.

The multiplicity of items listed in the published statistics have been classified 

according to sex of user, outerwear and underwear, and 'other'. The assembled 

data are presented in Tables 1/11 to 1/14.

For each item in the Tables the number imported is given, together with the 

equ ivalent area of cloth that the number represents. The estimate of the cloth 

equ ivalent was obtained by the use of conversion factors expressing the average 

area of cloth required to obtain a given garment. The Tables also indicate the 

chief countries of origin for each article.



Mens and Boys Outerwear - Table 1/11

The table lists coats, trousers, suits, shirts etc. The total number of such 

garments imported in 1977 was almost 3 millions, representing 4.7 million square 

metres of cloth. Unfortunately, 75%  of the total was unspecified in the offical 

statistics, except as 'Mens and Boys outerwear not elsewhere specified'. From 

enquiries at the Statistical Office, it was found that most garments in this category 

are tee-shirts, pyjamas, and dressing gowns. The most common fibre was cotton 

and over 90%  came from Korea.

O f the other items shown in the table the two largest in numbers imported 

were cotton trousers, (291,000), and cotton jackets (235,100), the chief country 

of origin was Hong Kong in both cases.

Womens and Girls Outerwear - Table 1/12

1.3 million garments were imported, 73%  were of woven fabrics and the rest 

knitted. The outstanding item in the woven imports was ‘cotton suits and costumes', 

accounting for 800,000 or 84%  of the total woven garments. India was the main 

supplier. Of the knitted garments 64%  were of synthetic fibre with Taiwan and 

China supplying over a half.

Imports of Underwear - Table 1/13

The numbers of items are expressed in thousands of dozens which is conventional 

for underwear statistics. The grand total imported was 257.6 thousand dozens 

(i.e. 3.09 millions). The majority (63%), were mens and boys garments, of which 

90%  were knitted cotton, almost entirely from India, and the rest knitted synthetic.

In contrast the womens end girls underwear was predominently of synthetic fibres with 

cotton accounting for a mere 14% of the total. All were of knitted fabrics.

Other made-up articles - Table 1/14

Most items in the table are for apparel or household use whilst the rest are 

items for industrial or military purposes. In terms of numbers the most important 

item was printed nylon head scarves at 286.2 thousand dozen, (3.43 millions) 

with Japan as the major supplier. Large quantities of cotton tents (75,400) were 

imported, of which 65,000 came from Italy,
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Imported Clothing -  General Comments

From information obtained in the field studies it is clear that most imported 

clothing is sold in the large urban centres, especially Addis Ababa and Asmara, 

and that most purchasers are urban dwellers. A  small proportion of imported 

clothing is second-hand, estimated at 10%, and is not shown in the Tables.

They are almost entirely items of outerwear for men and women, and originate 

in the European countries.

As with the new clothing imports, the second-hand have their main outlets 

in the urban areas but they arc also in demand by rural dwellers living within 

reasonable travelling distance of the urban markets.

.5 YARN  A N D  FABRIC O FF-TAKE

From the information contained in sections 1.1 to 1.4 inclusive, and from 

discussions with various organisations in Addis Ababa, the following is the best 

estimate that can be arrived at of yarn and fabric off-take in the year ending 

July 1979.

Yarn off-take to meet the needs of:
Tonnes

( 0 Handloom weavers and independent knitters

Cotton yarn from NTC sources 7141

Hand-spun cotton yarn 700

Imported cotton yarn 361

(ii) Other private sector

Cotton yarn from NTC sources 337

(!!!) Sewing and embroidery thread

Domestic consumers 159

Hand knitters 59

Industrial and other consumers 82

(iv) Cotton yarn consumed by NTC

Woven cloth and garments 12 848

Knitted cloth and garments 431

Cotton blankets 488
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Man-made yarns Tonnes

(i) NTC produced acrylic yarn for cottage knitters 1401

(ii) Imported staple yarn used by NTC 417
It H II II II •  .  .private sector 750

(iii) Imported continuous filament yarn used by 

private sector 286

(iv) NTC produced staple yarns for blanket production 1178

Other yarns

(i) Wool and woollen type yarns used by NTC 38

(ii) Miscellaneous yarns used by private sector 132

Total 26,808

Fabric off-take to meet the needs of: ^

Million m per Annum
(i) Sales to general public

(a) Imports 25.0

(b) NTC Mills 78.5

(c) Hand loom weavers 53.4

Total 156.9

(ii) Organized production of wearing apparel

(a) NTC factories 2.4

(b) Independent factories 0.3

Tota! 2.7

(¡ii) Other purposes

(a) Industrial fabrics

Imported bags, Tarpaulins, Tents etc 1 .9

Grand Total -  Fabric 161 .5



1.6 EXPECTED CHANGES IN MARKET REQUIREMENTS

The pattern of demand for textiles is determined to a considerable 

extent by what the consumer can afford. Buyers are discriminating between 

products not merely in terms of price and type of fabric but also in quality 

and design.

As the disposable income of the Ethiopian! consumers increases the 

individuals textile choice will shift towards fabrics of a higher standard 

than those currently purchased. Thus, the heavier hand woven fabrics may 

be replaced by factory made cheap blankets, grey sheeting may be displaced 

by dyed and bleached sheeting and twills, and 1 0 0 %  cotton fabrics will, in 

part, be replaced by fabrics of cotton and man-made fibre blends.

In general, the cheaper, low quality plain weave fabrics predominantly 

sold in the rural areas will contract in demand whilst the twills, plain dyed 

poplins, screen prints, and fabrics containing man-made fibres will grow in demand.

The biggest change expected in market demand is in fabrics utilizing

man-made fibres. Polyester/cotton blends are expected to expand at a faster

rate than any other class of textiles. Fabrics into which such blends will be

successful are bed sheets, shirtings, mens casual trousers and jackets, and ladies

dress fabrics. The easy care and hard wearing properties of such fabrics make

them attractive to the consumer. Types of fabrics appropriate for those markets
2

are plain weaves in weights 90 to 160 gm/m , bleached, dyed, and printed.
2

Fcr mens outerwear heavier fabrics in the weight tange 200 to 300 gm/m are 

preferred, in plain and twill weaves, mainly dyed.

Fabrics in 100% continuous filament bulked polyester will be in demand 

for mens and womens outerwear. Weaves will be plains and twills piece dyed.

The demand for cotton denim for jeans, other casual wear and workwear 

is expected to increase at a rapid rate. In the case of jeans fabric the expansion 

in demand will be accelerated if the product is made available to the consumer
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1
in the form of a garment rather than a piece of cloth, which he must take 

to a tailor. Factory produced jeans will probably be of a better quality 

and cheaper than those produced by the street tailor. Expansion of 

production of this type of garment will also provide an element of import 

substitution. The point that the rate of increase in demand for a particular 

fabric may be determined by the garment manufacturing facilities available 

also applies in other cases such as shirtings, blouse fabrics, and weft knitted 

cottons for Tee-shirts and underwear. Hence, the expansion of factory 

organised garment making c c such garments will leave an impact on the demand 

for suitable fabrics.

In the urban areas screen printed fabrics in woven and knitted polyester 

and rayon are popular. Those imported are most in demand because of their 

superior quality and the variety of choice. Demand is expected to grow and 

N .T .C . products could satisfy most of the market requirement provided that 

the quality and patterns reach the standard of the imports. It is important 

that the N .T .C . should not attempt to provide more variety than is economically 

viable. Short production runs lead to higher cost and lower quality.

Production plans for screen printed fabrics should be preceded by a market survey 

to identify those styles which are bought in quantity. Minimum production 

runs recommended are 2 0 , 0 0 0  metres in a maximum of four colourways.
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TABLE 1/11

IMPORTS OF MENS A N D  BOYS OUTERWEAR - Ì977

Type Fibre Total No. Estimated Main Suppliers
(0 0 0 ) Equivalent 

Sq. Metres 
(0 0 0 )

(volume 0 0 0 )

Overcoats Wool 4.8 1 2 . 0 Czechoslovakia 2.9
Israel 1.9

Suits Wool 2.4 9.0 Hungary 0.7
Hong Kong 0 . 6

Italy 0 . 6

Cotton 45.1 169.1 Hong Kong 24.0
India 14.0

Man-made 9.3 35.1 Hong Kong 7.8

Trousers Wool 4.0 6 . 0 Czechoslovakia 2.9

Cotton 291.2 436.8 Hong Kong 162.7
Malta 61.1

Man-made 50.4 75.6 Hong Kong 39.5

Jackets Wool

U">•
CO 7.8 Czechoslovakia 3.0

Italy 0.5

Cotton 235.1 528.1 Hong Kong 1 1 0 . 1

Israel 81.1

Man-made 13.6 30.5 Republic of 
Korea 9.2

Woven Cotton 41.8 55.7 Hong Kong 
Republic of

18.9

Korea 6 . 0

Taiwan 5.3

Synthetic 37.7 50.3 Taiwan 9.3

Knitted Synthetic 4.1 3.6 Hong Kong 1.3
shirts China 1 . 0

Others Various 2252 3300 Korea 2084

Total : 2995 4719.6
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TABLE 1/12

IMPORTS OF W OM ENS A N D  GIRLS OUTERWEAR -  1977

Type Fibre Total No. Estimated Main Suppliers
(0 0 0 ) Equivalent 

Sq. Metres
(0 0 0 )

(volume 0 0 0 )

Woven

Coats & 
Jackets

Wool 1 . 0 2.3 Israel 0.9

Cotton 11.5 26.8 Hong Kong 9.4

Suits & Wool 0 . 2 0 . 6 All Italy
Costumes

Cotton 800.4 2801.4 India 698.6

Man-made 30.7 107.4 India 21.3

Dresses Wool 0 . 1 0 . 1 All U .K .

Cotton 13.4 16.6 Hong Kong 6 . 0

India 3.0

Man-made 3.8 4.7 U.K. 2 . 2

Italy 0.9

Shirts Wool 2 . 1 3.1 All Hong Kong

Cotton 80.7 1 2 1 . 0 India 38.1
Japan 40.2

Man-made 0 . 8 1 . 2 Hong Kong 0.7

Bl ouses Man-made 2 . 2 2 . 2 All Hong Kong

Sub-total: 946.9 3087.4

Knitted

Dresses ) Wool 1 0 . 1 15.5 Hong Kong 6 . 0

Suits ) Taiwan 4.0
Skirts ) 
Costumes)

Cotton 2 . 8 4.3 Italy 1 . 1

Synthetic 226.9 347.9 Taiwan 60.0
China 50.4

Regenerated 3.4 5.2 U.K. 1 . 0

Others 110.9 170.0 Taiwan 45.5
Poland 7.3

Sub-total: 354.1 542.9

Grand Total: 1 301.0 3630.3
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TABLE 1/13

1

IMPORTS OF UNDERWEAR -  1977

Construction Fibre type Total Estimated Main Suppliers
(000 dozen) Equivalent 

Sq. Metres
(000)

Mens & Boys

Knitted Cotton 145.5 1309.5 India 144.0
Knitted Synthetic 17.0 107.0 Hong Kong 9.5

China 2.5
Taiwan 2 . 8

Sub-total 162.5 1416.5

Womens & Girls

Knitted Cotton 13.2 118.8 Hong Kong 7.1
China 4.0
India 1 . 2

Knitted Wool 2.5 22.5 Hong Kong 1.3
Chi na 1 . 0

Knitted Synthetic 52.3 329.4 Hong Kong 14.4
Taiwan 9.4
Poland 8 . 0

Knitted Regenerated 6 . 0 37.8 Ft. Afar 3.5
Taiwan 1 . 2

Knitted Others 2 1 . 1 132.8 Hungary 9.6
China 2.5
Korea 2.4

Sub-total 95.1 641.3

Grand Total 257.6 2057.8
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TABLE 1/14

1
IMPORTS OF OTHER MADE-UP ARTICLES -  1977

Product Fibre
type

Quantity
(0 0 0 )

Equivalent 
Sq. Metres 
(0 0 0 )

Main Suppliers

Handkerchiefs Cotton 82.5 (doz) 247.5 Czechoslovakia 44.3
Hungary 21.9

Head scarves Nylon 286.2 (doz) 2575.8 Japan 124.3
(printed)

* W. Germany 88.4

Mufflers Cotton 2 . 1  (doz) 25.2 China 2 . 0

Bed sheets Polyester/ 5.5 2 0 . 6 U .S.A . 3.1
cotton W.Germany 1.0

Table cloths Cotton 0.7 2 . 1 Taiwan 0.3

Towels Cotton 15.4 (doz) 34.6 U .S.A . 7.5
Hungary 2 . 1

Hong Kong 1.4

Bed Covers Cotton 27.9 104.6 India 1 2 . 8

Netherlands 5.0
Poland 5.0

Blankets Wool 1 . 1 3.8 U.K. 0.4
Denmark 0.3
U.S.S.R. 0 . 2

Blankets Cotton 45.0 157.9 China 31.8
Hong Kong 7.2
Taiwan 6 . 0

Blankets Man-made 29.4 103.1 Japan 11.4
U .S.A . 7.2
Italy 5.1

Sub-total 3275.2

Industrial Texti les

Bags Polyproplene 40.5 81.0 Netherlands 12.5
Bags jute 490.6 981.2 India 206.6

Pakistan 244.2

Tents Cotton 75.4 2262.0 Italy 65.0

Sub-total 3324.2

Grand total 6599.4
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2.0 D EM AND  PROJECTIONS

2.1 Rote of Growth

Any reasonably accurate estimate of the rate of growth in textile 

demand should be based upon several groups of data, viz.

1. Rate of population growth

2. Rate of change in G .D .P . (gross domestic product)

3. Statistics of personal disposable incomes

4. Income distribution, particularly the differences 

between the urban and the rural populations.

Data was not available to provide estimates of items 3 and 4, whilst that 

for item 2 was limited and gave no indication of any change taking place. The 

only firm evidence available was on item 1 , rate of population growth and it was 

upon this single parameter that the original assessment of the rate of growth in 

textile demand was made.

In their comments upon the draft final report the N .T .C . requested that 

the demand projections be recalculated on the basis of the following assumptions, 

viz.

1 . That demand and supply were in equi librium in 1974

2 . That the total rate of growth i 

onwards is 5% .

in textil e demand from 1974

This has been done and the results are presented below.

TABLE 2/1

Demand Forecast for Textiles

Year Millions M^ Year Millions M

1974 174.388 1982 257.577

1975 183.055 1983 270.455

1976 192.208 1984 283.978

1977 201.818 1985 298.177

1978 211.909 1986 313.086

1979 222.504 1987 328.740

1980 233.630 1988 344.177

1981 245.311 1989

1990

362.436

380.558
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The demand forecast in terms of v eight of fibre is shown in Table 2/2 

below. The average weight of fibre per square metre is derived from the 

information contained in Table 1/1, 'Estimate of Textile Consumption'. The 

fibre weight equivalent values shown in that Table are the starting weights of 

fibres required to produce the quantities of the various categories of textiles

listed, i .e. the amount of fibre lost through process waste is taken into account, 

txceptions are, woven cotton cloth, and the three categories of yarn listed

under the 'Yarn ' heading. The relevant process waste allowanced for those 

items are:

Woven cloth: 16% (includes spinning and weaving process waste) 

Cotton yarns: 10%

Man-made yarn: 5 %

Various yarn: 8 %  (estimated)

The equivalent fibre weights shown for those items in Table 1/1 are 

adjusted as follows:

Woven cotton cloth: 13,792 tonnes x 1.16 = 15,999

Cotton yarn: 8,942 tonnes x 1 .10=  9,836

Man-made yarn: 3,024 tonnes x 1.05 = 3,175

Other yarn: 162 tonnes x 1.08 = 175

The estimate of total fibre weight consumed is now adjusted from 35,112 tonnes 

to 38,377 tonnes.

Taking the 1978/79 cloth equivalent total of 203.21 rrrllion square metres, the
2

average starting weight of fibre per square metre is 189 g/m . Using the cloth 

figures shown in Table 2/1, the demand forecast in terms of starting fibre 

weight is as shown in Table 2/2:

TABLE 2/2

Fibre Demand Forecast

Year Tonnes Year Tonnes

1974 32,950 1983 51,116

1975 34,597 1984 53,672

1976 36,327 1985 56,355

1977 38,144 1986 59,173

1978 40,051 1987 62,018

1979 42,053 1988 65,049

1980 44,156 1989 68,500

1981 46,364 1990 71,925

1982 48,682
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Comparing the 1978/79 estimate of consumption*with the 1979 

estimate of demand the consumption estimate is 9 1%  of the demand estimate, 

a shortfall of 19 million square metres of cloth or 3,676 tonnes of fibre.

2.2 Fibre consumption per caput

Assuming a popu'ation estimate for 1979 of 30 millions, the 

total fibre consumption per caput, excluding bast, ¡ute, ramie etc., is 

1.28 kg.

Comparable data for other East African countries is not available for 

any year after 1974. However, the data published by the F .A .O . for the 

years 1970-74 is of value because the fibre consumption per caput of 

1.5 kg in the East African countries remained unchanged during those five 

years and is likely to have remained so. A  summary of the F .A .O . statistics 

is given in Tabl e 2/3, 'Fibre Consumption - East Africa'.

The table shows that whilst the overall growth of fibre consumption only matched 

the population increase, (hence, consumption per caput remained static), 

man-made fibres increased their share of the market at the expense of cotton

and wool, viz. 1970 1971 1972 1973 1974

Natural fibres(%) 76 75 74 73 72

Man-made 24 25 26 27 28
fibres (%)

For comparison, the 1979 est:mate of consumption for Ethiopia, 

fibre type is:

Cotton
Tonnes
26,697

%  Share 
76.0

Wool 99 < 1 . 0

Man-made fibre 7,188 20.5

Various 1,128 3.2

35,112 1 0 0

analysed by

* See Table 1/1 Estimate of Textile Consumption -  1978/79.
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TABLE 2/3

Fibre Consumption - East Africa

1970 1971 1972 1973 1974
000 000 000 000 000
t onnes %  tonnes %  tonnes % tonnes % tonnes %

Cotton
M ill consumption 57.5 60.2 62.1 74.4 78.4

Net imports 44.8 41.8 38.0 38.7 38.0

Available for home use 102.3 71 102.0 70 100.1 70 113.1 70 116.4 69

Wool
M ill consumption 0.4 0.5 0.7 0.4 0.3

Net imports 6.2 7.4 5.9 4.9 5.1

Available for home use 6.6 5 7.9 5 6.6 4 5.3 3 5.4 3

Man-made cellulosic 
M ill consumption 13.8 13.5 13.2 9.2 9.4

Net imports 9.5 10.4 11.3 15.5 16.1

Available for home use 23.3 16 23.9 16 24.5 17 24.7 15 25.5 15

Man-made synthetic 
M ill consumption 1.8 2.5 3.3 5.2 5.1

Net imports 9.7 10.4 9.0 13.6 16.2

Available for home use 11.5 8 12.9 9 12.3 9 18.8 12 21.3 13

Total available for home 
use 143.7 100 146.7 100 143.5 100 161.9 100 168.6 100

Total available per 
caput (kg) 1.5 1.5 1.4 1.5 1.5

Source: Per caput fibre c:onsumption, 1970- 1972 F .A .O . June 1974

1973- 1974 F .A .O . July 1976
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'Various' fibres refers to textile imports the fibres at which are not 

identified in the import statistics. From the types of articles involved 

it is considered that the bulk, say two thirds, are of cotton. On that 

assumption, the estimated proportions of natural and man-made fibres become 

natural 80%; man-made 20%, compared with the corresponding 1974 

figures of 7 2 %  and 28%  in the F .A .O . statistics quoted in Table 2/3.

If the estimated shortfall of 3676 tonnes mentioned above was to be 

supplied in man-made fibres the respective shares of natural and man-made 

fibres in the Ethiopian market would become, natural, 73%; man-made,

2 7 % , i.e. a similar split to that for the East African countries in 1973.

2.3 Projections to 1985 and 1990

Estimates or supply and demand for 1985 and 1990 are given by 

Table 2/4. The quantities of the various textile items are classified by fibre 

types and expressed in tonnes of fibre. Current consumption figures were 

extracted from Table 1/ 1.

The demand projections are calculated on an annual growth rate of 5 %  

with the consumption in 1974 as the basis.

The total projected demand has been broken down by type of textile 

article with the allocation of quantities to each type based on the proportions 

of the 1978/79 consumption estimates. The figures for blankets are an exception; 

their demand projection is taken from the separate section dealing with blanket 

demand shown elsewhere in the report.

Shown in the Table are the probable sources of increased production 

from the N .T .C . during the period 1980 to 1985; they are:

1. Adei Abebe extension : 2,500 tonnes of yarn

2. New M ill, Kombulcha : 5,600 tonnes of cloth

3. Change from doubled 

to singles yarn (i ,e.

to coarser counts : 1,370 tonnes

4. Extend working hours 

of mills (machinery) 

to 7920 hours per year

exclusive of meal breaks : 4,353 tonnes Total : 13,823 tonnes
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Othe. potential sources of increased N .T .C . production are from increased 

machine efficiency and from increased cloth widths, i.e. greater utilisation of 

the width of existing looms. The maximum practical attainable efficiency 

in weaving is considered to be 85%, or an increase of 8 .7 %  from the present 

overall average of 76.3%. On the basis of existing cloth widths and 

working hours per year an improvement of 8 .7 %  in loom efficiency would
2

result in an annual increase in cloth production of approximately 10 million M  , 

representing 1,890 tonnes of starting fibre.

Potential extra production from maximum utilisation of loom reed space
2

is 12.3 million M  per annum, representing 2,325 tonnes of starting fibre.

With an increase in working hours per year to 7920 the potential 

gain in production from those two sources is increased further, (see Table 3/3).

The figures given above are the maxi mums that might be obtained. The 

actual that will be achieved will undoubtedly fall short, being dependent upon 

the degree of success in improving maintenance, yarn quality, operative skills, 

the supply of spare parts and the willingness of the market to accept wider fabric. 

For these reasons it is difficult to forecast what increased production may be 

achieved from improved loom efficiencies and increased with cloth width, and 

that is why those factors have not been taken into account in estimating future 

increases in N .T .C . production.

The demand projection for 1985 is for 56,092 tonnes of fibre. N .T .C . 

production for that year is forecast at 39, 031 tonnes leaving a shortfall of 

l 7,06l tonnes, viz.

Demand
(tonnes)

N.T.C. Production 
(tonnes)

Shortfall
(tonnes)

Cotton 43,070 36,260 6,810

Man-made 11,221 2,771 8,450

Wool 144 1 144

Various 1,657 - 1,657

Total 56,092 39,031 17,061
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Assuming that the 'various' category is made up of two thirds cotton

and the rest man-made fibres, we get:

Demand N.T.C. Producti on Shortfal 1

Natural
(tonnes) % (tonnes) % (tonnes) %

fibres 44,324 79 36,260 93 8,064 47

Man-made 11,768 21 2,771 7 8,997 53

Total 56,092 100 39,031 100 17,061 100

If the demand patternfor natural and man-made fibres is to follow that 

shown in the F .A .O . statistics for East African countries, i.e. approximately 

70%  natural fibres, 30 percent man-made, the supply and demand summary 

becomes: (i)

Demand N .T .C . Production Shortfall
(tonnes) % (tonnes) % (tonnes) %

Natural
fibres 39,264 70 36,260 93 3,004 18

Man-made 16,828 30 2,771 7 14,057 82

Total 56,092 100 39,031 100 17,061 100

The iimplications of these figures are:

(i) that if the 1977 levels of imports is not in increase substantially, a further 

new mill of at least similar capacity to Kombulcha will be needed before 

1985 and

(ii) that most of the additional capacity that becomes available between

now and 1985 should be devoted to the production of man-made fibre textiles. 

Lack of adequate data prevents a detailed forecast of the types of man-made 

fibres, but it is suggested that the major forms should be:

blends of: polyester/cotton, 

polyester/ rayon, 

cotton/polynosic rayon,

100 per polyester stGple yarns and fabrics.

Continuous filament nylon and cellulosic fabrics are outside the main 

stream of N .T .C . production facilities and it is recommended that the supply

2/7



of such fabrics be left to the private sector factories and to imports.

For 1990 the demand projection is 72,000 tonnes with a projected shortfall 

of 33,000 tonnes. If the 1985 demand projection can be met by the measures 

outlined above, the additional capacity required between 1985 and 1990 will 

be 16,000 tonnes, i.e., the output of a further three new mills of similar 

size to Kombulcha.

2.4 Industrial Fabrics

The market for industrial fabrics in Ethiopia is largely confined to agriculture, 

the transport industry, the shoe industry, and the armed forces.

In agriculture the need is for textiles in the form of containers for produce, 

or as protective covering as with bales of cotton. The fibre used for most sacks is 

commonly jute or some other bast fibre.

The transport industry uses textiles in the form of waterproofed coverings for 

trucks. Most are of cotton though a few are of bast or man-made fibres.

In the shoe industry cotton canvas is used for shoe linings and for the uppers 

also in some shoes, (plimsolls, sneakers, pumps etc).

The armed forces use industrial textiles in many forms, but the most common 

by far are tents and equipment covers, usually of tarpaulin.

There is a lack of hard factual information on the current consumption of 

textiles for the various end uses mentioned above, and their probable trends.

We also lack some information on what fibres are used for what purpose. In the 

circumstances it is only possible to express an opinion on future trends in the 

consumption of industrial fabrics.

2.4.1 Agriculture

Sacks, chiefly of jute, are used for the transport and storage of cereals, 

oil seeds, pulses and cotton seed. With the introduction by the Government of
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of the various agricultural advisory bodies, together with the provision of 

fertilizers and pesticides, the production of all the main crops, including 

coffee, is expected to increase at a rate faster than the rate of increase in 

the population. The demand for sacks, therefore, is expected to increase 

in similar proportions.

2.4.2 Waterproofed Coverings

The bulk of articles under this heading are tarpaulins for use as vehicle 

covers and as protective covering for equipment and stores kept in the open.

The whole of the supply is imported. Between 1975 and 1977 imports rose from 

72;475 square metres per annum, to 0.75 million square metres. This ten-fold 

increase over such a short period can only be attributed to the exceptional 

requirements of the armed forces. Trends in civilian consumption are expected 

to follow the increase in the numbers of goods vehicle registered, on which no data 

was available. 95%  of tarpaulins are made from cotton, and the rest from flax 

and ramie.

2.4.2 Tents

Between 1975 and 1977 the number of tents imported annually into Ethiopia 

rose from approximately 1 500 to 70400. In 1977 60000 tents were

imported from Italy, and 9 000 from unspecified countries. The average value 

per tent of those two lots was 40 Birr, compared with an average value, of 440 Birr 

for the remaining 1 400 tents imported from several different countries.

The civilian demand for tents is probably the 1 400 more expensive tents 

imported in 1977, which represent about 42000 square metres of fabric. It is 

assumed that the large items of imported tents are for the armed forces, and 

whilst they will have a continuing demand for tentage it is not possible to estimate 

quantities. All the tents imported were of cotton fabrics.

2.4.4 Shoe fabrics

Cotton fabrics used in the manufacture of shoes cannot be identified in the 

general production statistics. They tend to be fairly simple fabrics, usually of 

heavy cotton, a type which is already being produced by the N  .T .C .
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2.5

Because shoe manufacture is labour intensive and uses leather, the 

industry in Ethiopia is expected to grow at a rate faster than the population 

growth rate. The demand, for shoe fabrics is thus expected to increase 

substantially and merits special investigation by the N .T .C .

Blankets

Five types of blankets are available in Ethiopia, viz:

1. Cottage industry woven from sheep and goat hair

2. Woven cotton

3. Stitch-bonded cotton

4. Woven synthetic waste

5. 100% wool woven

The cottage industry woven blanket made from sheep wool and goat hair 

is called Bana. No information is available on the quantity produced but it is 

thought to be small in relation to the total blanket supply.

Woven cotton blankets are produced from condenser spun waste yarn.

Stitch bonded blankets too are produced from cotton with a quantity of waste in 

the mixture. Woven synthetic waste blankets are pattern woven to give a large 

check fabric which is invariably raised. These three types make up more than 

99%  of the blankets sold in Ethiopia (excluding Bana blankets). 93%  are produced 

in the N  .T .C . mills and 7 %  are imported. There is also a small production in the 

private sector for which no information is available. We understand, however, that 

the numbers are comparatively insignificant.

The fourth category is woven 100% wool. This is an expensive blanket 

imported in small quantities, (1100 in 1977). None are produced in Ethiopia.

The supply of blankets to the Ethiopian market in 1979 is estimated at 1.074 millions 

of which 42%  were cotton, 58%  synthetic, and less than 0 .01%  pure wool.

A breakdown of the qualities and sources of supply is given in Table 2/¿Tbelow.

BLANKET SUPPLY - 1978/79

Mill Cotton
(000)

Synthetic
(000)

Pure wool 
(000)

Total
(000)

Adei Abebe 145.6 212.1 — 357.7

Akaki 165.5 77.5 — 243.0

Asmara Textile Mill 26.5 — — 26.5

Debre Berhan — 298.9 — 298.9

Dire Dawa 72.5 — — 72.5
Total N .T .C .M ills 410.1 588.5 — 998.6

Imports (1977) 45.0 29,4 1.1 75.5
^rand Total 455.1 617 ° 1.1 1074.1
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Discussions about the blanket market were held with sales representatives 

in the h'anket producing mills, and with merchants in Addis Ababa. The 

information obtained, on which there was general agreement, is summarized 

as follows:

(i) The demand for cotton blankets is predominantly rural

(ii) Cotton blankets are being used as substitutes for the 

traditional heavy hand-woven cotton fabrics, (gabbi)

(iii) The better quality synthetic fibre blankets are making 

inroads into the cotton blanket market.

(iv) The urban demand for synthetic blankets is large in relation 

to the comparative sizes of the urban/rural populations.

This is attributed to the higher income per capita of the 

urban population, which is estimated at least three times 

the income per capita in the rural areas.

(v) The demands for synthetic blankets is estimated to be twice 

as great as the supply.

On the basis of these opinions and estimates, demand projections to 1985 

and 1990 have been arrived at and are given by Table 2/6. The underlying 

assumptions are:

(i) The current demand for cotton blankets does not exceed 

supf.'-', and will increase at the same rate as the population 

increase.

(ii) The current demand for synthetic blankets is 5 0%  greater than 

supply, this assumption discounts by a half the estimates of 

demancj/supply discrepancy provided by sales managers and 

merchants.

(iii) The higher purchasing power per head in urban areas 

creates a higher urban demand for synthetic blankets and 

this is assumed to be three times that of demand per head 

in the rural areas.
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TABLE 2/6

DEM AND PROJECTIONS - BLANKETS

1979 1985 1990
(000) (000) (000)

Cotton blankets: 455 534 617

Synthetic blankets

Urban 380 555 750

Rural 547 621 694

Total 927 1 176 1444

Grand Total 1 382 1 710 2061

To satisfy the 1985 demand projections without the aid of imports would

the following increased production from the N .T .C . mills.

Extra Production %  Increase in
(000) Production over 

1979

Cotton blankets 124 30

Synthetic blankets 587 100

Whilst the required increase in cotton blanket production can be obtained 

with little addition to the present N .T .C . resources, the much larger increase 

in synthetic blankets can only be achieved through considerable investment in 

production equipment.



TABLE 2 / 4

E S T IM A T E S  O F  TE X T IL E  S U P P LY  A N D  D E M A N D  -  PRESENT A N D  P R O JE C TE D  (T O N N E S )

N o te s : (1 )  In c lu d es  700  tonnes o f tu ro l hand-spun  
yarn  .

(2 )  F ib re  ty p e  not s p e c ifie d  in th e  im port
s ta tis ticsH u t con sid ered  to  be m a in ly  cot ten*.

1 9 7 8 /7 9
1 9 80  -  1 9 85  

Source o f  ex tra  N . T . C - p ro d u c tio n 1985 1 9 90

N . 7
P roduct ion

IllipOt > 5 Tota  1 
S upp ly

A d e i A b e b e  
an d
K om bulcha

D is c o n tin u e  E xtend  
D o u b le d  Hours to  
Y arn s  7 9 2 0

D em and
P ro je c tio n s

N . T . C .
P roduction

S h art fa 11 D em and
P ro jec tio n s

N . T . C .
Pi o d u c t ion

S h o rtfa ll

C o tto n  F ib re

r ■

W o v e n  c lo th  an d  
garm ents 12 8 4 8 1 7 5 5 14 6 0 3 5 6 0 0 3 0 8 7 24  4 3 0 21 53 5 2 8 9 5 31 5 0 5 21 535 9 9 7 0
K n itte d  c lo th  an d  
garm ents 432 2 3 8 6 7 0 _ 26 5 9 9 7 4 5 1 7 4 5 7 1 2 5 6 5 1 7 739

Y arn s 8 5 8 1 ( , ) 361 8  9 4 2 2 5 0 0 1 3 4 4 1 0 2 5 14 2 9 5 13 45 0 8 4 5 18 434 13 4 5 0 4 984

O th e r  m a d e - u p a r t ic le i 104 104 - - - 151 - 151 195 - 195

T en ts , T a rp a u lin s - 1 5 3 6 1 5 3 6 - - - 2  2 3 2 - 2 2 3 2 2 8 7 9 - 2 8 7 9

B lankets 7 5 8 84 8 4 2 - - - 9 8 8 758 2 3 0 1 141 758 383

S u b -to ta l 2 2 ,6 1 9 4 ,0 7 8 2 6 ,6 9 7 8 , 1 0 0 1 ,3 7 0 4 ,1 7 1 4 3 ,0 7 0 3 6 ,2 6 0 6 ,8 1 0 5 5 ,4 1 0 3 6 ,2 6 0 1 9 ,1 5 0

M a n -m a d e  F ib re

W o v e n  c lo th  an d  
garm ents 2  621 2 621 _ _ 3 8 0 9 _ 3 8 0 9 4 9 1 2 „, 4 91 2

K n itte d  c lo th  and  
garm ents 10 91 101 - _ « 1 4 7 10 137 189 10 179

Y arn 1 401 1 6 2 3 3 02 4 - - 182 4 6 1 4 1 583 3 031 5 9 5 0 1 583 4 3 6 7

O th e r  m a d e -u p a r t ic le s 2 0 6 2 0 6 - - - 2 9 9 - 2 9 9 3 8 6 3 8 6

B lankets 1 178 58 1 2 3 6 - - - 2  3 5 2 1 178 1 174 2 8 8 8 1 178 1 7 1 0

S u b -to ta l 2 ,5 8 9 4 ,5 9 9 7 ,1 8 8 - - 182 1 1 ,2 2 1 2 ,7 7 1 8 , 4 5 0 1 4 ,3 2 5 2 ,7 7 1 1 1 ,5 5 4

W o o l

W o v e n  c lo th  and  
garm ents <  .1 8 4 84 _ _ _ 122 < .1 122 157 157

K n itte d  garm ents 13 13 - - - 19 - 19 24 - 24

B lankets - 2 2 - - - 3 - 3 4 - 4

S u b -to ta l <•> 9 9 9 9 - - - 144 < , 1 144 185 < 1 185

V a r io u s  F ibres ^

W o v e n  c |o th  garm ents - 921 921 - - - 1 3 3 8 - 1 3 3 8 1 726 - 1 726

K n itte d  garm ents - 45 45 - - - 65 - 6 5 84 - 84

Y arn - 162 162 - - - 2 5 4 - 254 3 2 8 - 328

S u b -to ta l - 1, \ 2 9 1 ,1 2 8 - - - 1 ,6 5 7 - 1 ,6 5 7 ! 2 ,1 3 8 - *7 ITfc

G R A N D  T O T A L 2 5 ,2 0 8 9 ,9 0 4 3 5 ,1 1 2 8 ,1 0 0 1 ,3 7 0 4 ,3 5 3 5 6 ,0 9 2 3 9 ,0 3 1 1 7 ,0 6 1 ! 7 2 ,0 5 8
i

3 9 ,0 3 1 3 3 ,0 2 7



3.0 W O VEN  CLOTH RATIONALISATION

The constructions of the woven fabrics in production at the N .T .C . mills 

have been examined with view to rationalisation, i.e. to reduce their variety 

with the object of obtaining longer production runs and the economies of scale.

A list of N .T .C . fabrics currently produced is given by Table 3/1.

In the five N .T .C . weaving mills a total of 76 different woven fabrics 

are produced. Plain weaves number 43, twills 27, with dobby weaves and towels 

making up the remaining six. Where rationalisation is possible it is usually 

between fabrics of roughly similar weights and widths; such fabrics have been 

considered and in very few cases is there opportunity for rationalisation.

Other methods of achieving economies through product changes have also been 

considered and these are dealt with below.

3.1 Plain Weaves

The weight distribution of plain weaves is as follows:

2
grammes per m number of fabrics

1 - 50 2

51 -  100 4

101 - 150 29

151 - 200 6

201 - 250 1

251 -3 0 0 —

301 - 350 —

351 -4 0 0 1

43

2
None of the fabrics outside the range 101 - 150 g/m is suitable for 

substitution by a modified construction which could be used by two or more 

existing fabrics. The 29 fabrics inside that range present some limited 

opportunities for rationalisation as is shown by Table 3/2.
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The poplin ond the shirting of Ethiopian Fabrics are close in weiciht and 

width but these constructions are sufficiently different to make it doubtful if 

the buyer of the shirting would accept a quality nearer to the inferior poplin 

construction, viz;

Poplin 91 x 41 24s/16s

Shirting 89 x 56 30s/24s

At Bahr Dar a dyed poplin and the Khaki linen are in the same weight 

range and width. Reference to Table 3/1 shows that their constructions are 

identical and only their colours are different. They are in fact the same fabric.

If the fabrics are compared between mills it will be seen that the Abujedid 

produced at the Asmara Textile M ills is close to the grey sheeting produced at 

Akaki, viz;

Abujedid 42 x 38 14s/14s 395" RS 150 looms

Grey sheeting 4 0 x  40 14s/14s 39^ RS 226 looms

The grey sheeting is a feasible substitute for the Abujedid, but to gain any 

advantage from the substitution it is necessary to produce both fabrics in one mill,

i.e. all at Akaki or all at the Asmara Textile Mills. Akaki produces several 

other fabrics with 14s warp and weft, it would seem sensible to move the Abujedid 

production from Asmara to Akaki. A  balancing production must then be moved 

from Akaki to Asmara and this should be the dyed poplin, i.e.

52 x 44 24s/24s which is produced on 160 loom at Akak i.

The effect would be to concentrate further Akaki production into counts 14s and 

20s which already represent a high proportion of Akaki output, and to increase 

the quantities of counts 24s already produced at Asmara. There are ramifications, 

however, which must be considered. The switch from 14s to 24s will place higher 

demands on the spinning capacity of Asmara Textile M ills, and reduce demand on 

spinning at Akaki, hence Asmara spinning capacity must be increased. This can 

be achieved by the transfer of what would then be surplus ring spindles from Akaki 

to Asmara, or alternatively, from Idget which already has surplus ring spindles.

The effects upon the finishing department at Asmara must also be considered. It is 

already inadequate for the weaving output and will probably need some expansion.
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3.2 Twill Weaves

The terms twill and drill are used loosely in the Ethiopian textile 

industry. For the purpose of this report the term twill will be used for both 

and for fabrics described as blue jeans.

3.2.1 Twills in singles yarns

At Akaki there are four dyed twills in the following two constructions:

88 x 40 I4s/14s 228 g / n ?  25 looms
?

80 x 44 I4s/l4s 226 g/m 140 looms

Recommended constructions: 84 x 42 I4s/l4s.

The main benefit will be an increase in weaving production of approximately 2% .

Blue jean fabric is produced at three mills in three different constructions
2

but all using 9s in warp and weft. Cloth weights vary between 260 and 299 g/m .
2

It is recommended that this cloth be standardised at approximately 300 g/m , given 

by a construction of 68 x 42 9s/9s.

3.2.2 Twills in doubled yarns

It is recommended that singles yarns be substituted for doubled in those 

fabrics using doubled yarn. Their wearing properties will remain satisfactory 

and, if mercerised, they will still be of good appearance.

The use of singles yarn is not detrimental to the fabric provided the count 

used is equal to the resultant count of the doubled yarns. Fabric strength is 

slightly reduced but not to the extent where it would affect the wearing 

performance of the garment. Only when the cloth is used for high performance 

industrial uses, e.g. coated and used in inflatable products, is the higher strength 

of the doubled yarns necessary for satisfactory performance.

For apparel use generally singles yarns in twills are the norm throughout 

the worlds textile industries. Only rarely are doubled yarns used and then only 

for very expensive luxury products.

In considering the Ethiopian textile market it is found that, as in other 

countries the consumer purchases fabric for a specific need and within a chosen 

price range. The technical specifications are of minimal importance compared
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Substitution of singles yarns for doubled will reduce spinning production costs, 

eliminate doubling costs, and weight for weight will require fewer ring spindles. 

Spinning preparation capacity will normally not be affected, except where the 

single components of the doubled yarns are manufactured from combed cotton.

The ccPrser substitute in such cases may be carded, or combed for better appearance. 

If carded, the elimination of combing will provide a further cost reduction.

The cost advantages and the effect upon spindle capacity have been estimated. 

The calculations employed many approximations and the results must be treated as 

good estimates and not precise costing. They are, however, sufficiently reliable 

to enable conclusions to be drawn.

Eight twill fabrics produced in five mills have been examined; they are 

listed in Table 3/4 together with details of the cost calculations leading to the 

estimates of savings. The doubled yarn costs for the two fabrics produced at the 

Ethiopian Fabrics mill are from Ihe cost data provided by that mill. A ll the other 

costs in the Table are based upon the cost data provided by the Akaki mill.

This was necessary because only Akaki provided the data in sufficient detail to 

allow the calculations to be made. Nevertheless, a certain amount of inter

polation was required to arrive at cost estimates for those counts which are not 

produced at Akaki.

Cost estimates are given for singles, carded and combed, per kilo on cone; 

i.e. fibre and processes up to and Including cone-winding. The cost of combing 

is the average cost of the Akaki combing process; it does not include the cost of 

the fibre removed at combing, probably about 15%. We do not know the value 

placed by the mill upon combing waste. It will certainly go back into the mixing 

but probably at a value lower than the value of the new fibre in the same mixing. 

The estimated cost of combed singles yarn must, therefore, be rega'ded as an 

underestimate, and the savings shown an over-estimate.



The total annual production of the eight fabrics in the five mills is 11.5
2

million m . The total annua1 savings from the use of singles yarn is 4 million Birr 

for ca'ded warp and weft, and 3.77 million Birr for combed warp and carded weft.

Singles yam will be twice the weight of the sing'e component of the doubled 

yarns, i.e. half the Ne cou.V. The effect of this change will be to more than 

double the weight output per sp‘nd:e. Table 3/5 details the changes in output at 

the five mills, and provide; estimates of the numbers of spindles tha* would oe 

released for extra production. This latter estimate is summa-ised thus:

Mill Spindles Released %  of Tota1 Spindles in M ill

Akaki 2,253 5.1

Ethiopian Fabrics 861 11.4

Asmara Textile Mills 1,815 14.0

Bahr Da* 165 < 1 . 0

Dire Dawa 7,302 14.5

Tota! 12,693

Tie tota1 spindles made available for extra production is 12,693, representing 

6.96%  of all ring spindles installed in N .T .C . mills. Increased output from 

spinning preparation will be needed to supply the newly available ring spindles.

The percentage increases required will be similar to the percentage figures shown 

above. In the case; of Aka'xi, Bahr Dar and Dire Dawa the increases can be 

supplied by the existing preparation equipment without the need lor additional 

balancing machinery. At the Asmara Textile Mills drawfra-ne capacity is 

insufficient and wou'd need expansion. The whole of spinning prepara*ion will 

need expansion at the Ethiopian Fabrics mill.

The scale and type of the balancing machinery required may be assessed 

from the data and comments on the relevant processes, given in the mill reports 

in Volume 11.



3.3 Towels

The towelling produced at Akakl is a very high quality construction, 

i.e. 88 x 48, 2/32s/13s. It is recommended that the following construction 

would be an acceptable alternative:

54 x 42 Pile 2/20s Ground 2/20s Weft 14s 

Pile to ground ratio 3.75 : 1

For all other towels produced within the N .T .C . the following constructions are 

recommended.

Medium quality: 48 x 34 Pile 6s/Ground 14s/weft 12s.

Lower quality: 44 x 29 Pile 6s/Ground 14s/weft 14s.

The effects of these changes would be to reduce the yarn costs per square 

metre by the use of coarser yams, and to increase the rate of production by 

reduced numbers of picks per inch.

3.4 Cloth Width

A  number of fabrics are of similar constructions but differ in width. There 

may be good reasons why different widths are produced, but frequently they are 

merely traditional. Wherever possible the width of the cloth produced should be 

the maximum possible within the reedspace of the looms. In this way the woven 

fabric production of the N .T .C . can be increased by a significant amount with the 

existing weaving resources. There are many examples of loom under-utilization, viz;

Ethiopian Fabrics. French twill. Reedspace occupied by warp, 43|".

Width of reed, 64". Number of looms 16.

In this example the 16 looms weaving the French twill are being operated 

at only 68%  of their capacity.

Bahr Dar. Dyed twill. Reedspace occupied by warp, 44§". Width

of reed, 71". Number of looms 6. Percentage utilization of loom

capacity, 63%.

The effect on output of utilizing the maximum amount of reedspace has been 

calculated with the results shown in Table 3/3. The table also shows the effect of



increased working hours, and increased loom efficiency.

If all the looms within the N .T .C . were producing cloth in widths within 

5 cm of the loom reed width, an extra 12 million square metres per annum could 

be produced. This is approximately 13% of the 1979/80 production target of 

91 million square metres.

Garment makers may object that because their patterns are arranged to 

accommodate cloth of a particular width, a wider cloth would result in extra waste. 

If, however, the garment makers re-arrange their patterns to suit the wider cloth, 

not only will they incur no extra waste, but they may actually reduce the amount 

below that obtained with the original narrower fabric. Experience in European 

shirt factories is that as shirting widths have gradually moved from the traditional 

36", to the current 44" to 48", and sometimes wider, the percentage waste has 

dropped from about 15% to 8-10%.

Denim fabrics for jeans are another example where a traditionally 36" cloth 

is now produced in widths from 45" to 60", bringing a saving in cutting waste to 

the garment maker.

Market constraints must obviously be considered before increasing the width 

of any particular fabric, but unless there are overwhelmingly good reasons for 

maintaining the traditional width, it is strongly recommended that the N .T .C . 

adopt a policy of increasing cloth widths to obtain maximum utilization of the 

looms.

3.5 Equipment Utilization

If the working hours throughout the N .T .C . vertical mills were increased to
2

those worked at Dire Dawa, i.e. 7,920 per year, an extra 12^ million m of fabric 

would be produced each year. The quantities for each of the mills are shown in 

Table 3/3.

The figure of 7,920 hours is exclusive of meal breaks.

At Dire Dawa those hours are worked per year with a three-shift system, which 

means that many operatives are working 56 hours per week. This is excessive and 

a four-shift system is recommended, giving operatives an average working week of
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42 hours inclusive of meal breaks. Some additional employees will be required 

to operate a four-shift system but not 33%  more. For example, at Dire Dawa in 

No. 2 Weaving Mill there are 11 loom fixers per shift and 22 on daywork, i.e. 

a total of 55. On four shifts a figure of 14 per shift would be feasible, i.e. 30 

looms per fixer which is a low work load for a loom fixer. Similarly with weavers 

in N o .2 M ill, there are 57 per shift plus 27 spare weavers per shift, i.e. a total 

of 252 over the three shifts. On a four shift system with 63 weavers per shift 

the number of looms per weaver is the reasonable figure of 6.7.

A  proportion of the existing labour force at all mills are employed as 'stand-ins' 

for absentee workers. The number of absentees can be high in some mills. It is 

suggested that the level of absenteeism will drop if the average working hours per 

week is reduced to 42 without any reduction in pay. In that event the 'stand-in' 

labour and day shift labour will provide much of the extra work-force required to 

m an  the fourth shift.

There are several four-shift systems in existence. Shown below is one such 

system which is employed successfully in a number of U.K. factories .

Shift: A B C D
6a. m.-6p.m. 6p.m. -6a. m. 6a. m. -6p. m. 6p.m. -6a

Monday 12 12 R R

Tuesday 12 12 R R

Wednesday 12 12 R R

Thursday 12 12 R R

Friday R R 12 12

Saturday R R 12 12

Sunday R R 12 12

Monday R R 12 12

Tuesday R R 12 12

Wednesday R R 12 12

Thursday R R 12 12

Friday 12 12 R R

Saturday 12 12 R R

Sunday 12 12 R R

for 2 weeks: (hours) 84 84 84 84
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Recommendations

From what has been written above it is clear that a programme of rational

isation of fabrics must involve an overall review of all the N .T .C . mills, their 

facilities, their products, and their markets. It is recommended that a working 

party be set up with the responsibility for drawing up such a programme. The 

working party should have as its members representatives of N .T .C . technical, 

production and marketing management. They should consider;

(i) to what extent the current range of fabrics can be reduced

(ii) what can be done to increase cloth width

(iii) the scope for changes in fabric constructions to reduce 

costs and increase productivity, e.g. lower ends and 

picks with coarser counts and broader widths.

Any accurate assessment of those three considerations must involve the 

opinions and judgement of individuals with a wide experience of the market, and 

the tastes of the consumers. On the basis of the conclusions reached by the 

working party it will be possible to decide on the extent to which individual 

mills can become specialised.

The following recommendations are put forward for consideration by such 

a working party:

(1) Because the Akaki mill is presently capable of producing poor quality

fabric only, i.e. the looms and working practices are such as to produce 

faulty fabric, production at Akaki should be concentrated on cheap fabrics 

limited to counts 14s and 20s, and on denims using 9s Ne yarn. This 

specialisation will increase productivity and tend to enable the other mills 

to concentrate on fabrics in which quality has a higher priority.

The concentration of all of the N .T .C . denim production at Akaki 

is desirable because of the position of the mill in relation to the major 

market for denim, which is the organised garment making industry located 

in the Addis Ababa area.

The demand for denim for jeans and jackets as work-wear and casual 

wear is growing. It is felt that the N .T .C . would be justified in putting

3.6
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approximately 100 looms on to denim fabric of 300 g/m , the construction 

of which has already been dealt with. The 96 Rufi looms at Akaki would 

seem to make a suitable unit for denim production. The twill fabrics 

currently woven on those looms could be transferred to the other mills.

(2) Bahr Dar should concentrate on its production of plain weaves and 

twills using counts 13s, 16s, and 21s but the quality standards aimed 

at should be superior to those common at Akaki.

(3) Ethiopian Fabrics should concentrate on twills and suitings, (most of 

their looms are already producing such fabrics).

(4) Asmara Textile Mills should exchange its Abujedid production for the 

dyed poplin from Akaki.

(5) Dire Dawa should continue with the production of fabrics in the finer 

counts, fabrics for which quality standards of produstion are important.

The production of polyester/cotton and polyester/rayon fabrics should be 

developed further and expanded. It is envisaged that the T .M .D .D . will 

eventually become the major manufacturing source of polyester/cellulosic 

textiles within the N .T .C .
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TABLE 3 '1

C LO TH  C O N S T R U C T IO N S  O F W O V E N  FABRICS PRODUCED IN  N . T . C .  M ILL5

N e
M ill Fabric W idth C lo th Ends Picks Count» C lo th  W eight Looms

in  Reed
(in)

W idth
(in)

per in per in W arp W e ft V y d 2 , 2 g / m W idth<n N o .

Akaki (6) M  oho modi 40 36 44 44 14 14 4 . 8 163 50 59

(7) 40 36 44 44 14 14 4 .8 163 54 3

(9) G re y  Sheeting 3 9 .5 36 40 40 14 14 4 .3 146 44 226

(10) C a lic o 46 42 56 56 20 20 4 .2 143 50 5

( i d 46 42 40 36 20 20 2 .8 5 97 50 5

(13) Dyed Chadder 51 49 52 44 20 20 3 .4 116 54 10

(14) 67 60 52 44 20 20 3 .7 125 72 23

(16) Dyed Poplin 3 9 .5 36 52 44 24 24 3 .0 102 44 ISO

(17) G re y  C hick 3 9 .5 36 40 40 24 24 2 .5 85 44 21

(18) Soil cloth 46 42 34 28 2 /1 4 2 /1 4 6 .6 5 226 50 5

Ethiopian (1) Poplin 42 4 0 .5 91 41 24 16 3 .5 118 48 11

Fobrics (3) Shirting 4 1 .3 40 89 56 30 24 3 .8 127 48 6

(6) Flannel 4 1 .3 3 9 .3 56 43 24 12 4 .2 5 144 64 9

(10) Suiting 6 3 .4 6 2 .6 71 46 2 /3 O e 4 ° 4 .9 165 64 3

(11) Trop.Suiting 63 62 56 41 2 /3 0  co tto n 2 /24 4 .9 168 64 11

Asmara Abujodid 3 9 .5 42 38 14 14 3 .9 133 44 150

T e x t.M ills G ouze 3 7 .5 24 20 36 36 0 .8 2 8 .5 44 30

Poplin 40 59 43 24 20 3 .2 107 44 40

Print.P oplin 3 9 .5 59 51 24 20 3 .4 116 44 48

Bed Sheets 70 50 51 20 20 3 .5 117 75 19

Bohr Dor Dyed Poplin 39 36 66 51 21 28 3 .7 125 48 26
" 39 36 51 29 16 21 3 .4 115 48 40

Khoki linen 39 36 51 29 16 2) 3 .4 115 48 30

A bujedid 39 36 51 3 0 .5 16 13 4 ,1 139 48 25

Flonnel 39 36 51 4 0 .5 21 9 5 .1 174 48 15

Kuta 4 6 .7 36 2 5 .5 3 0 .5 16 21 2 .7 91 48 30

Malm ol 46 42 29 2 0 .3 16 28 1 .9 65 52 5

D . Sheet 60 54 51 38 16 21 3 .8 129 71 46

G .  " 5 8 .6 54 51 38 21 21 3 .2 107 71 36

D . " 6 9 .4 63 6 3 .5 61 21 28 3 .9 133 87 22

D . " 64 71 6 3 .5 4 5 .7 21 21 4 .0 135 87 25

D ire  Dowo Standard Plain 36 36 5 0 .5 4 5 .7 1 3 .5 18 4 .3 145 362

(2) N ew  Sheet 38J 385 53 52 21 21 3 .5 115 35
Bed Sheet 64 625 64 53 20 .0 4 .1 139 12

Blanket 6 3 .2 61 1 4 .2 15 13 .5 1 1 1 .3 380 6

D ire  Dowo W hite  M u ll 4 3 .7 4 3 .7 5 4 1 .2 30 40 40 1 .2 41 66

(5) Broad 38 38 125 65 40 40 3 .3 110 82
C .Brood 3 8 .5 3 8 .7 5 131 .8 70 40 40 3 .5 115 34
N .Sheet 3 8 .5 3 8 .2 5 53 52 21 21 3 .5 115 48
T /C , Tussor 47 4 7 .5 110 48 2/ 4 5 C c f e / 3 4 5 .2 170 10
C /B . Poplin 3 8 .5 3 8 .5 91 50 20 20 4 .8 163 48
Stondord 36 36 5 0 .5 4 5 .7 1 3 .5 18 4 .3 146 57
Bed Sheet 64 6 2 .5 64 53 20 20 4 .0 136 12
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TABLE 3 /1  (continued) 

N e
M ill Fabric W idth  

in Reed
(in)

C lo th
W idth
(in)

Ends 
per in

Picks 
per in

Counts
Warp W eft

C lo th  W eight
o  ,  2  . 2  

z/ yo  y m Wic
Looms

i^h N o .

A koki (1) Sanforized Twill 4 / . 5 41 1 0 » ¿2 2 /3 2 13 8 .1 276 52 80

(2) Dyed Tw ill 43 41 38 40 14 14 6 .7 5 228 52 16

(3) 43 41 88 40 14 14 6 .7 5 228 54 9

(4) 3 9 .5 36 80 44 14 14 6 .7 226 44 90

(5) 3 0 .5 28 80 44 14 14 6 .7 226 36 50

(9) M oradlan 3 3 .5 28 80 44 20 20 5 .1 172 50 26

Ethiopian (2) 3 /1  Lining 3 9 .4 3 8 .6 58 51 24 12 4 .7 158 48 15

Fabrics (4 ) 3 /1  Tw ill 44 4 2 .8 112 48 2 /3 0 2 /3 0 7 .5 254 48 33

(5 ) 2 /1  Gober 44 4 2 .8 112 43 2 /3 0 2 /3 0 7 .3 247 48 9

(7) F r .T w ill 4 3 .7 42 6 8 .6 38 16 16 4 .7 5 161 64 16

(9) 3 /1  Jean 4 4 .9 4 3 .3 6 3 .5 4 0 .5 9 9 8 .2 278 48 11

(12) 3 /1  Sateen ? 29 127 48 24 12 6 .4 216 ? ?
(13) 3 /1  D rill ? 43 89 4 0 .5 12 12 7 .4 250 ? ?

(14) 3 /1  Sateen ? 42 94 66 30 30 3 .7 124 7 7

Asmara Tw ill 4 4 .5 4 3 .5 110 51 2 /3 4 2 /2 8 6 .9 235 37

T e x t.M ills Blue Jeans 44 4 4 .8 60 41 9 9 7 .7 260 11

F r.T w ill 44 44 48 43 2 /2 6 2 /2 6 4 .8 160 28

Bohr Oar Khaki D rill 3 9 .6 36 81 38 16 13 6 .0 204 47 31
" 3 9 .6 36 81 38 16 13 6 .0 204 51 26

Blue Jeans 4 5 .6 42 66 4 0 .6 9 9 8 .8 299 51 18

G .  D rill 4 4 .8 42 76 33 16 13 5 .3 181 51 23
G .D r i l l 4 4 .8 42 76 33 16 13 5 .3 181 71 2
D . Tw ill 4 4 .7 42 117 4 0 .6 2 /3 4 2 /2 8 7.1 240 71 6

D ire D o'«1; T /C  Tw ill 4 5 .4 44 107 53 2 /3 4 2 /3 4 6 .5 218 10
Tw ill 44 44 11 4 .5 55 2 /3 2 2 /2 4 8 .1 280 216

F r.T w ill 3 9 .5 3 9 .5 5 7 .2 43 2 /2 4 2 /2 4 5 .7 194 50
D rill 3 8 .7 3 8 .5 8 1 .5 45 1 3 .5 10 7 .2 245 25

Akaki Curtain  Dobby Twill 6 1 .3 54 72 44 20 20 4 .5 153 72 21

Jacquard Twill 6 8 .0 58 88 46 2 /3 2 13 7 .3 246 72 4
Ethiopian

Fabrics

(8) Dobby 4 2 .1 4 0 .6  
103 cm

9 1 .5 4 8 .3 24 16 4 .9 165 48 12

Akaki Towels 2 x 3 3 .6 24 88 48 2 /3 2 13 68 4
Asmara Towels 5 3 .5 56 41 14 20 5
T e x t.M ills

Dire Da wo Towels 42 56 60 1 3 .5 21 52 6



T A B LE  3/2

N.T.C. Flain Leave Fabrics in t he '.Vo i gh t han ge 1 0 1 - 1 5 0  g/'m2

Cloth v,eirht (r/’rn1') 1 0 1 - 1 1 0 —i _i 1 ru 0 1 1 1 21 - 150 131-140 141-130

n ill
1 Alkali Dyed Loplin 

(36")
Dyed Chadder 

(49")
Dyed Chadder 

(60")
Grey Greeting 

(36")
Calico (42")

Ethiopian Fabrics Poplin (401.") Shirting (40") Flannel (594")

Asmara Textile 
Fills

Poplin (40") i r in ted 
Poplin (59,’") 
bed Sheet (VO" )

Abajedid (39?")

Bahr Bar. Grey
Ghee ting 

(54")

Dyed Poplin 
(56")

Khaki Linen 
(36")

Dyed Poplin 
(56")

Dyed Sheeting 
(54")

Abajedid (56") 
Dyed Sheeting 

(63")
Dyed Sheeting 

(71")

Dire Dawa Broad Cloth 
(38")

New Sheeting 
(38")

Bed Sheet 
(625")

Standard (56")

Combed Broad
( 3 9 " )



Note

( l )

( 2 )

(3)
(9)
(5)
(6)
(7)
(8)

(9)

Overall Summary of Present and Potential
Table 3/3

Ethiopian
Fabrics

Number of looms 136
Mean loom speed (rpm) 199
Mean reedspace (cm) 139
Mean warp width in reed (cn) 119
Percent reedspace utilisation (/-■) 88
Mean cloth width, loomstate v.cm) 111
Mean picks per cm 17.76
Mean prod»ction per loom running hour (M ) 7.96
Hours worked per year (excludes meal breaks) 6^50

6 2Maximum production at 100?; efficiency (10 M ) 6,59
6 2Actual or target annual production (10 M ) 9.25

Loom efficiency calculated 0») 65.OO

Potential annual production (10^ M*~ )
(a) Present efficiencies and hours 10O: R.3.

Utilisation 9.83
(b) ” ” , 7920 hrs p.a. " " 5.99
(c) 85- efficiency, 7920 hours p.a. 10C%  R.3.

Utilisation 7.76

Notes:



Woven Cloth Production

Asmara
Textile Mills

Akaki Bahr
Par

Dire
Dawa

All
Mills

<*06 821 <*08 1067 2838

177.5 17^ 172.6 156.5 169
1 1 7 120 1<*7 129 128
102 105 120 108 108
91 91 85 87 88

100 9 5 11 5 101 101.6
16.20 17.07 1^.87 19.57 17.60
6.57 6.12 8.01 <t.8<* . 5.97

<*830 68<*0 7672 7920 7331
12.88 3<*.36 25.07 <♦0.90 115.75
9.79 26.77 20.58 30.00 91.39

76.00 78.00 82.00 73.3 76.3

10.76 29. *+0 2;*,21 3<*.'*8 103.7
17.6'+ 3'*.0<* 2<*. 99 3 **.'♦« 117.1

19.95 37.18 25.88 39.97 130.7



1 • o t e s  t o

1 . Number of looms

The numbers of looms quoted for ouch mill are those employed 
on flat cotton and polyester/cotton fabrics. excluded are looms weaving 
blankets, terry towels, and jacquard weaves.

2 . Percent reedsrace utiii oat.lOn

j. O f iÛ3 é S c H  -À o  o

for warp is the full 
utilisation is given

v'-n tile ci ̂ c n r* i* c£ r*os g w c G civii.!Llî o
reedspace less 5 cm. Thus, the percentage rc-edspace
by „„„ mean warn width in reed (cm)ICO \mean reeaspace tern; - y cm

3. Mean nicks ter cm

Defined as the average numoer of picks per err. in the loornstate cloth. 

k . Mean production per loom running hour
2Cloth width(M)x loom speed (nom) x 60 = M

picks per M

5. Hours worked oer year

The figures quoted in the Table are based on the inform-tion 
provided in the mill questionnaires and a', lows for a 3c minute 
meal break on each shift. The figure at k650 hours for Asmara 
Textile Mills is taken from the detail on their 1979 production 
Target covering 393 days at 19 working hours per day.

6 . Maximum production at 1GCM efficiency

Annual production calculated thus:
Number of looms x mean production per loom running hour x hours per year.

7. Actual or target annual production

For four of the five mills the figures shown are the target 
productions for 1979/bO, based upon the production programmes 
provided. In the case of the fifth mill, the actual production is 
given for the Ethiopian year covering 1972/79 in the Gregorian calender.

8 . Loom efficiency calculated

Given bv Actual or target production
"" " Maximum production at 10«;. efficiency

9. Possible production in 7990 hours per year

Obtained thus; 392 days of ZZ\ hours per day. This is 
the annual numbers of working days, currently worked at wire bawa 
which is operated more intensively than the other mil 1« and yields 
7/20 working hours per year.

The possible production figures are given by:
792 x mean production tier loom runs in;; hour x number of looms x h» loo:., off i c iency

100

c o n i  Lrul ed





TABLE 3/4 - ESTIMATE OF SAVINGS FROM THE SUBSTITUTION OF SINGLES YARN5 FOR

DOUBLED YARNS

Mill: Akaki Ethio Fabrics Asmara Textile 
Mills

Bahr
Dar

D ire Dawa

Ends per inch 100 112 112 110 48 117 114

Picks per inch 52 48 43 51 43 40.6 55 43

\M______V /Kl„\* » Ul J-/ wui II y 'V/ “V 9/^n —/ w ~ 9/^0 —/ — 2/34 2/26 2/34/ * 2/32 2/24

Weft count (Ne) 13 2/30 2/30 2/28 2/26 2/28 2/24 2/24
2

Cloth weight c/m 276 254 248 235 160 240 280 194
2

Annual production m (000) 2570 531 25 621 597 134 5736 1283

Warp weight tonnes 431.5 103.3 4.4 93.4 50.6 22.5 979.7 141.9

Weft weight tonnes - 44.3 1.8 52.5 44.9 9.6 626.3 107.0

Estimated yarn cost per kg

Warp (Birr) 5.956 6.303 6.303 5.939 5.756 5.939 5.956 5.562

Weft (Birr) - 6.303 6 303 5.900 5.756 5.900 5.562 5.562

Annual yarn cost

Warp (000 Birr) 2570 651 28 555 291 134 5835 • 789

Weft (000 Birr) - 279 11 310 258 57 3483 595

Total annual cost (000 Birr) 2570 930 39 865 549 191 9318 1384

Suggested counts

Warp (Ne) 16 15 15 17 13 17 16 12

Weft (Ne) 13 15 15 14 13 14 12 12

Estimated cost kg

Warp,carded (Birr) 4.583 4.391 4.391 4.650 3.801 4.650 4.583 3.573

Warp, combed (Birr) 4.754 4.562 4.562 4.821 3.972 4.821 4.754 3.644

Weft, carded (Birr) - 4.428 4.428 4.172 3.801 4.172 3.573 3.573

Annual yarn cost

Warp carded (000 Birr) 1978 454 19 434 192 105 4490 507

Warp combed (000 Birr) 2051 471 20 450 201 108 4657 517

Weft carded (000 Birr) - 196 8 219 171 40 2238 382

Annual savings

(a) Warp carded (000 Birr) 592 197 9 121 99 29 1345 282

(b) Warp combed (000 Birr) 519 180 8 105 90 26 1178 272

(c)Weft carded (000 Birr) - 83 3 91 87 17 1245 213 Total

Total (a) 1 (c) (000 Birr) 592 280 12 212 186 46 2590 495 4413

(b) «■ (c) (000 Birr) 519 263 . 11 196 177 43 2423 485 4117

Total annual production : 11,547, 000 m2

Average saving per m2 (a) ► (c) : 0.332 Birr,■ (b) ‘ (c) : 0.357 Birr



M il !

A kok;

Efht o 
Fabrics

Asmora
T e x tile
M ills

Bohr
D or

D ir e
Dowo

TABLE 3 5

S U B S T IT U T IO N  OF S IN G L E  FO R  D O U B L E D  Y A R N S  -  EFFECT O N  S P IN N IN G  C A P A C IT Y

1

N•2 Production  
p îr  fra .ne hr

Ann j j 1 

P ro je c t io n

C a p a c ity  Required  
(0 0 3  s p in d k  noursi

kg (tonnes)

Present count: 3 2 ,2 4 .7 7 3 4 1 .5 2 3 , 6 ) 7
S ubstitute count: 16, 1 1 2 .2 0 . •••■*) 3 4 ! .5 1 1 ,1 9 7

D iffe re n c e : 17 .4A 0
Hours per yeor: 6 ,8 4 0
Spindles re leased : 2 ,5 5 0
?o o f to ta l spindles: 5 .1 %

Present count: 3 0 /2 6 .2 0 1 3 7 .4 8 ,8 6 5
S ubstitute count: 15 1 ! 7 .7Q:estl 1 3 7 .4 3 ,1 0 5

D iffe re n c e : 5 ,7 6 0
Hours yeor: 6 ,6 8 3
Spindles re leased : 861
%  o f to to l spindles: 11.4%

Present count: 34 ' 2 4 .0 9 8 5 .7 8 ,3 8 1
Substitu te  count: 17 /1 1 0 .4 0 ( « t ) 8 5 .7 3 ,2 9 6

D iffe re n c e : 5 ,0 8 5

Present count: 2 8 /2 5 .6 4 4 7 .8 3 ,3 9 0
Substitu te  cou n t: 14 /1 12.801 est) 4 /  .8 1 ,4 9 4

D iffe re n c e : 1 ,8 9 6

Present count: 2 6 /2 5 .7 0 8 9 .0 6 ,2 4 6
S ubstitute count: 13 /1 I3 .8 0 (e s t ) 8 9 .0 6 ,5 8 0

D iffe re n c e : 3 ,6 6 6
Totol d iffe re n c e : 1 0 ,6 4 7
Hours per yeor: 5 ,8 6 5
Spindles re leased : 1 ,8 1 5
%  o f to ta l spindles: 14%

Present count: 3 4 /2 4 .8 0 1 9 .6 ; ,6 3 3
S ubstitute count: 17 /1 l l .O O (e jt ) 1 9 .6 713

D iffe re n c e : 9 2 0
Present count: 28 '2 6 .0 0 8 . 3 553
Substitute count: 14 /1 ló .O O (est) 8 . 3 2 0 /

D iffe re n c e : 346
Totol d iffe re n c e : 1 ,2 6 6
Hours per ye ar: 7, 6 6 7
Spindles re leased: 165
%  o f to to l spindles: 1%

Present count* 3 2 /2 5 .7 5 8 7 1 .9 6 0 ,6 5 4
S ubstifufe count: 16 /1 1 3 .9 0 (e s t) 871 .9 2 5 ,0 9 1

D e fe re n c e : 3 5 ,5 6 3
Present count: 2 4 /2 9 .0 0 8 5 4 .7 3 7 ,9 8 7
Substitute count: 12 /1 2 1 .7 5 (e s r) 8 5 4 .7 1 5 ,7 1 9

D iffe re n c e : 2 2 ,2 6 8

Total d iffe re n c e : 5 7 ,8 3 1
Hours per yeor: 7 ,9 2 0
Spindles re leased : 7 ,3 0 2
%  o f to to l spindles: 1 4 .5 %

G ra n d  foto! spindl cs re leased: 1 2 ,5 2 8

Percent of to to l N , T , , C , r in g  spirtdles: 6 .9 6 7 -



4.0 MANAGEMENT SYSTEMS

4.1 Cost Accounting Systems

Managements were questioned on the cost accounting systems used in 

their mills. In very few cases was information available and even then in 

broad terms oniy.

The Asmara factories provided the least information. Because of their 

particular difficulties, and recent shut-down with the consequent dispersion of 

executive staff, they have not yet re-introduced normal management control 

procedures, including cost control, although they are working towards that end. 

They have received help from N.T.C. accountants in obtaining cost estimates 

and the consultants were referred to the N.T.C. for information.

Mills claiming to operate production cost systems were Dire Dawa, Bahr 

Dar, and Debre Berhan. Although the management at Akaki claimed not to 

have a costing system the N.T.C. provided the consultants with a detailed 

breakdown of Akaki manufacturing costs for the various fabrics and yarns 

produced. It is assumed that the breakdown and estimates of product costs 

had been arrived at by the N.T.C. accountants themselves. The records 

provided in respect of Akaki have been examined and our conclusion is that 

the system of cost estimation used is sound and based on principles which yield 

accurate results. It is clear that adequate cost centres have been defined, 

and that the allocation of costs to those centres reflect the relative inputs for 

the different products.

The system in use at Dire Dawa is one employing weighted inputs based 

upon a specified norm. For spinning the norm is count 20s Ne carded; whilst 

for weaving it is a twill fabric

The system was installed some years ago by the then Japanese management 

and was that employed by the Fuji Spinning Co. in Japan. It is important wi th 

such systems that the assumptions implicit in the weightings should be checked 

periodically, the frequency depending on the source of cost. In the case of 

raw materials such as dye-stuffs and chemicals a monthly cost check is desirable 

and is in fact carried out at Dire Dawa.

4/1



1

Otiier factors such as machine speeds and labour productivity should be 

checked annually. This has not been done at Dire Dawa since the departure 

of the Japanese approximately three years ago.

Reasonable costing systems are in use at Bahr Dar and Debre Berhan, but 

in most other mills such systems are minimal or non-existent. The problem is 

most acute at the Ethiopian Sewing Thread Co. where the production costs for 

each of the wide variety of yarns produced is unknown. So far as we can

gather price is assessed on the average cost of yarn by weight, i .e.
total cost ,. _ . . . . . . . .  .
total we'ght + Pro‘'* '  '-osting in this way inevitably results in many

anomalies and reduces the scope for efficient management control.

It is recommended that a standard costing system be introduced into all the 

N .T.C. factories; that the principles of the system should be those on which the 

Akaki system is based, and that the N .T.C. staff should have the responsibility 

for its introduction.

Provided with this report is a supplement "Portfolio of Management Control 

Information and Interpretation". The purpose of this document is to demonstrate 

the financial statistics that may be extracted from the accounts and how they may 

be used to assist the management in the efficient control of the enterprise.

4.1.1 Cost control

It is not possible in the space of this report to give a full description of the 

way in which cost accounts to be used by management are prepared. A wide 

knowledge of accountancy is required to establish a properly integrated system in 

which the cost accounts tie up with the financial accounts. To attain this objective 

requires considerable discipline and effort.

The starting point is the computation of the standard costs of the materials 

and services that go into the production of each item manufactured. This entails 

some basis of estimation of the price of raw materials be adopted, always a difficulty 

in the textile industry where frequent changes are normal and have to be allowed for. 

In practice this difficulty can be overcome a nd  a complete set of cost accounts, 

based on standard costs, can be prepared at short intervals, say monthly.
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r
Cost accounts are of greater significance to management than the financial 

accounts, for not only do the cost accounts disclose the operating profit or loss 

for the period, but they also show the results analysed under each department or 

each cost factor that has a significant effect upon the results. The financial 

results say what the result is,but the cost accounts also say how and why.

Cost accounts are so devised that each item of cost in the standard cost of 

the products of the mill, whether for materials or for individual processes, becomes 

the object of an account. Where the actual expense on the one hand is compared 

with the production valued at the standard cost on the other. The difference 

represents a profit or loss, an indication of some variation from the normal or 

standard. The greater the variation the more attention is required from management 

or cost factor in question.

The control of material costs may require to be delayed until a physical 

stocktaking has been done before the full results can be ontained. Other items 

of cost, however, e.g. the departmental performance, rates of output, yield, 

and the calculation of the profit or loss on sales can be readily available for 

each monthly period, or whatever interval is chosen.

4.2 Systems of Wage Payment

Methods of wage payments varied between the different mills. In most cases 

the systems used were those which had been installed by the original proprietors 

prior to the nationalisation of the industry. Most changes that have token place 

since appear to have been confined to increasing the levels of payment rather 

than changes in methods of assessment or of incentive.

Six factories had wage systems based on fixed day rates or monthly salaries 

with no element of incentives related to output. They were:

Asmara Texti le Mi I Is Ethiofil

Ethiopian Textile Industries Idget

Ethiopian Fabrics Ethiopian Sewing Thread Co.

i
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All the remaining plants had incentive schemes for production workers.

In some cases skilled workers such as loom mechanics were covered by the 

incentive scheme whilst in other cases they were paid a regular monthly salary.

The minimum rate of pay was 1.92 Birr per working day or shift, or 

50 Birr per month of 26 working days. This minimum rate was common to all 

the mills and was paid to unskilled beginners, usually for the first few months 

of service. There were no other points of consistency between the mills.

Wage rates at Bahr Dar were higher than elsewhere for all workers 

(except beginners), whether they were on a fixed monthly wage or on incentive. 

See Tables 4/1 and 4/2 for examples.

At the Asmara Textile Mills no incentive schemes were operated; workers 

were paid according to the skill level of their jobs and length of service.

Thus, for each individual job or occupation a range of wage rates were paid 

according to length of service. The averages are given in Table 4/1.

At Ethiopian Fabrics all operatives, skilled and unskilled started on 

50 Birr per month and gained increases for length of service and for supervisory 

responsibility. No increase was paid for skill differentials. Hence an 

unskilled operative with long service would earn more than a skilled operative 

or a mechanic with less service. This particular system was felt by the manage

ment to be unsatisfactory.

The most rational system of incentive payments was that employed at 

Dire Dawa and its extension to all N .T-C. mills is recommended. Details 

of the Dire Dawa scheme for spinning and weaving are reproduced as 

Appendix ’C *.

4.3 Work Study

In no mill was there any form of work study as it is normally defined.

Any effective and equitable system of payment by results must be based upon 

measured work. Whilst it may be expedient for wage incentives to be introduced 

quickly without prior measurement of the work to be done, such incentive schemes 

must inevitably break down because of the anomalies they invariably contain.
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The fundamental purpose of an incentive system is to offer a 

financial incentive to a worker or a group of workers to produce work 

of an acceptable quality over and above a specified quantity.

The success or failure of the system depends upon the fairness 

and accuracy with which the 'specified quantities' or standards are 

set, and whether or not they are guaranteed against unjustified changes. 

Other factors are important but the vital part of the system is the 

standard set.

It is essential that the standards set should be based upon facts 

and the only way that these facts can be gathered is through carefully 

detailed analytical studies which comprise the techniques of the subject 

of work study.

Ideally the studies will be made in three steps before the standards 

ore established. These are

1. Development of the job rate structure through or 

programme or job evaluation

2. Method and motion studies with the objectives of work 

simplification and job standardisation

3. Time studies to establish the standard times required 

to carry out the job at a specified qualitative level.

Time standards established in this systematic way can be used not 

only for the incentive system itself but for:

1. the development of standard costs

2. the basis of standards used in developing operating budgets

3. making cost estimates

4. preparing production schedules and plans
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To develop data that are used for such a variety of purposes it 

is essential that each study be made in detail and with accuracy, and 

carried out by a competent trained work study engineer.

It is strongly recommended that the N .T.C. should set up a centralised work 

study department for the purpose of conducting studies in the mills prior to the 

introduction of rational wage incentive systems. A cer.tral department is 

preferred to individual mill work study departments in order to achieve 

consistency of measurement throughout the N .T.C. There is some justification 

for a small work study staff within the mills for the sole purpose of monitoring 

the machine stoppage rates, yarn breakage rates, etc., i.e. to detect significant 

deviations from the standards established by the central work study body.

4.4 Production Planning and Control

Annual production targets are established for each mill by agreement 

between mill management and the N .T.C. The target takes the place of the 

annual sales forecast used in private industry.

There are few style or product changes during the course of the year and, 

thus, few interruptions to the production plan drawn up to meet the annual 

target. The number of different products or fabrics poduced in each mill is 

relatively small and long production runs are the norm. Under these conditions 

production planning and control is a relatively easy task and this is reflected in 

the low numbers of people employed on those two functions. In most mills the 

work involved in arriving at the production target is carried out by the management 

with little or no assistance from specialist staff, whilst the production control 

systems are operated by production department managers with a minimum of 

clerical labour.

Most mills have adequate systems of daily production reports to departmental 

managers, with weekly summaries to general managers showing progress against 

target complete with explanations of short-falls. An exception is the Ethiopian 

Sewing Thread factory which has no formal system of production control.

The factory has a wide variety of yam and thread products and its efficiency 

would improve from the introduction of a production control system.
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The control systems seen were working reasonably well but in on 

informal manner which can lead to occasional problems or omissions.

It is desirable that a uniform system be adopted for use in all the NTC mills, 

and that the system, together with its charts and forms be devised by a suitably 

experienced person.

There is not space here to describe an appropriate system in detail 

but the following is an account of the main parts of the subject.

Production control may be defined as that function of management 

which plans, directs and controls the material supply and processing activities 

of an enterprise so that specified products are produced to meet an approved 

sales programme.

In production control three main levels of progressive planning 

have become established, i.e. programming, ordering and despatching. 

Programming plans the production output of the factory as a whole.

Ordering plans the output of intermediate poducts from the various process 

departments and the requisition of raw materials from outside suppliers, to 

meet the programme. Finally, dispatching plans the output from particular 

machines and groups of machines.

The plans made at these three levels are known respectively as the 

production programme, the order schedule, and the daily plan or daily order 

of work.

They are described in more detail as follows:

1. Production Programming

This is the job of deciding when each product should be completed 

and of developing a 'Production Programme' which will give delivery of 

products at the times required to meet the Sales Programme. Inside this aim,
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the programme should be so arranged that ¡t gives the best possible compromise 

between even loading of labour and plant and the optimum use of capital.

2. Orderi ng

Once a programme has been adopted, the next job is to place orders 

on the buyer and on the processing departments for the materials needed to 

make the products, and to so arrange the ordering quantities and delivery 

schedules that all items are delivered in time to meet the Production Programme. 

Once again the best compromise must be reached, inside the framework already 

laid down in the Programme, between even loading of labour and plant and the 

optimum use of capital.

3. Dispatching

When the orders have been issued, the next job is to bring together 

the plant, labour, and materials required for each production operation and 

to issue instructions to the operators concerned. For the best results the work 

must be so arranged that the last operation will be completed before the due- 

date specified on the order, and so that the best compromise is reached between 

even loading of labour and plant and the optimum use of capital. These 

functions are grouped together under the general term 'dispatching1, which in 

broad terms can be said to cover the day-to-day control of production orders in 

process departments. It will be seen that 'dispatching' is really an extension 

of the same general principles already put into effect, in programming and 

ordering.

The 'Production Programme' is an expression of ihe supposedly optimum 

arrangement of production in terms of the products and the factory; 'ordering' 

is a further analysis of this same programme in terms of materials and the 

departments; finally, 'dispatching' is a further analysis or breakdown of the 

programme in terms of production operations and the process machines on 

which they are to be carried out.
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In all three of these production control levels the essential factor 

is time. The programme planner must devise a programme which will produ :

THE RELATIONSHIP BETWEEN PRODUCTION PROGRAMMING, 
ORDERING, A N D  DISPATCHING

Production control Works level Division of product
level controlled i nvolved

Production programming The factory The products
Ordering Departments supplies and materials
Dispatching Machine Production operations

products in time to meet the sales requirement; the order clerk must issue and 

schedule orders so that the materials will be ready in time to achieve the 

production programme, and the dispatcher must issue job cards or other 

instructions to the operators in such a way that the last operations on all parts 

will be completed before the due-dates given on the orders.
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TABLE 4/1

Selection of Wages Paid in N .T .C . Mills 
(Birr)

M ill: Akaki Bahr
Dar

Debre
Berhan

Adei
Abebe

Dire
Dawa

Asmara 
Tex. Mil Is

Ethiopian
Fabrics

Ethiopian
Sewing

A BA  B A B A B A B A B A 3 A  B

Beginners 50 50 - 50 50 - 50 - 50 50 50
Direct Workers

Unskilled - 84 - - - 58 - 75 55 85 —  _

Semi-skilled 96 “ 156-
182

95 117 - 110 66 85 75

Skilled 143 - 208 141 - - - - 180 85 120

Mechanics/
technician 118 312 _ — M 250 100 195 85 180

Tradesmen

Supervisor^
Foremen

364

416 450 210 230

280-
450

360

Note: Columns 'A ' — Fixed monthly wages

Columns B1 — Average monthly wages of employees working on incentives.



TABLE 4/2

Selection of Woges Poid in Knitting and Sewing Factories

Factory: Ka I iti Asmara Eth.Text.
Sweater Industry

A B A B A B

Beginner 50 - 50 - 50
Unskilled 50 - - 59 52
Sewing machinist - 117 - 65 78 —

Circular knitter - 130 - - 91
Hand knitter - - - 208
Mechanic 150 - 127 - 300 -

Supervisor

Male 300 - _

Female - - 120 - 130

Notes: 'A ' Fixed monthly wages

B’ Average monthly wages of employees working on incentives



5.0 CENTRALISED PURCHASING

1
INTRODUCTION

It is usually accepted by the major industrialised nations that in large 

groups of companies, particularly Nationalised Industries, a central purchasing 

policy is essential for the control of the substantial level of purchases required 

to maintain productive output.

In our opinion the size and scope of the Ethiopian textile industry warrants 

the introduction of central purchasing policy.

5-1 CURRENT SITUATION

Excluding major machinery and plant requirements which need Ministry approval, 

purchasing decisions are usually undertaken by each establishment independently 

of other mills in the NTC group: each department in the Mill deciding on

requirements virtually on a daily basis. The request is submitted by the 

departmental manager, or master, to a senior manager, normally the General 

Manager, or Senior Accountant. When approval has been obtained, the order 

is placed, usually with an existing supplier of long standing. No reference is 

made to other possible suppliers at this stage.

Difficulties are experienced when the existing supplier is unable to fulfil the 

order. Management do not appear to have the necessary purchasing expertise to 

locate new suppliers, resulting in valuable time being spent in exploring the 

limited library of alternative sources. This is borne out in some miils where 

spare parts have become difficult to obtain through the advancing age of the 

machinery, wh:ch has, in the eyes of the original manufacturer, become obsolete.

5.2 ADVANTAGES OF A CENTRALISED PURCHASING

A central purchasing policy has important advantages over the present method 

of purchasing practised by the individual mills in the NTC group of Companies.

Some initial difficulties will be experienced, notably through a lack of 

technical knovdedge by the purchasing staff in the purchase of spare parts for the 

wide range of production machinery within the group. Nevertheless, these 

difficulties should be overcome with training and experience.
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Major advantages are detailed below:

1
(i) Full-time purchasing officers

The employment of full-time purchasing officers, after the necessary 

training, results in new sources of supplies to be located, with particular 

emphasis on potential Ethiopian suppliers through the organised and small- 

scale industries. A  library of all current and potential suppliers shoulc. 

be instituted and regularly maintained, enabling alternative sources to be 

quickly identified, if an existing supplier cannot fulfil an order.

(ii) Budget Control

To obtain maximum financial benefit from a central purchasing policy 

strict fiscal limits should be imposed. Agreed limits shojld be set by the NTC 

based on estimated requirements from the mill budgets, taking into account 

current price levels which should be obtained from the suppliers library previously 

mentioned.

Difficulty will be experienced in setting the fiscal I:mits for spare parts as 

future needs may not be apparent when the fiscal budget is set for the financial 

year.

With strict financial discipline being imposed, the advantages of bulk 

purchasing and price arrangements will become critical. The scope for the 

bulk purchase of dyestuffs is illustrated by the Table of annual mill consumption 

(Table 5/1).

(iii) Stock Control

As previously commented on, current purchasing practice does not take account 

of the NTC group requirements, no records of stocks held by individual mills 

being available to mills of a similar operating nature. Overstocking occurs, 

Darticularly on consumables which are imported, where suppliers impose minimum 

order levels, usually at a premium price.
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1
To eliminate an 'overstock' situation the central purchasing office should 

maintain stock records for all mills, and when ne cessary transfer stock from one 

mill to another. Each month a stock record of all stocks of raw materials, 

consumables and spare parts held by the mills should be issued to senior management 

at NTC.

(iv) Bulk Purchasing

Many types of consumables are common to all mill users irrespective of 

differences in makes of machinery installed. Examples are cone formers, tubes, 

heald wire, drop pins for warp stop motions, dyestuffs and chemicals. The bulk 

purchase of dyestuffs gives considerable opportunity for obtaining economies 

in their price. The annual consumption of all the NTC factories is in excess 

of 200 tonnes, at an estimated cost of U S$5  million. Supplies are obtained 

from West Germany, France, U .K., and Italy. Table 5/1 shows the annual 

NTC consumption broken down by mill and type of dyestuff.



TABLE 5/1

Annual Dyestuff Consumption - N.T.C. Mills - 1978/79

Reactive
Kgs

VAT
Kgs

Sulphur
Kgs

Direct
Kgs

Dispersed
Kgs

Dispersed/
VAT
Kgs

Modified/
Basic
Kgs

Azoic Pigment* Total

DIRE DAWA 1 3 , 2 0 0 14,**00 9,100 500 6,600 29,700 5,700 79,200

ETHIOPIAN SEWING 12,000 14 , k O O 2,160 28,560

ASMARA TEXTILE MILLS 3,720 h70 625 1 ,625 2,260 2,000 10,700

ETHIOPIAN TEXTILE IND. 1,300 2,820 4,120

ADEI ABEBE

No
t 

in
cl
ud
ed
 o

n 
se
ve
ra
l 

re
tu
rn
s

BAHR DAR 3,000 2,300 7,364 1,740 1 k , b o u

DEBRO BSRHAN 1

AKAKI 9,900 3,510 1,320 O O 820 16,950

ETHIOPIAN FABRICS 6,800 11,550 6,800 1,000 8,000 34,1^0

TOTALS ^9,920 46,630 25,209 8,505 1 ,000 6 , 600 31,960 1 2 ,5 60 188,08** 
_________ I

* Pigment Colours not declared in most cases - the grand total will be
in excess of 200,000 Kgs.



6.0 THE MANUFACTURE OF TEXTILE ACCESSORIES

1

Current textile accessory purchasing policy for NTC mills dates prior to 

Notionalisotion when the companies were in the private sector. Each mill 

obtained its supplies from overseas. This situation still exists, mainly for 

the following reasons:

(i) No facilities for manufacturing requirements within the NTC mills.

(ii) No knowledge of the manufacturing capabilities of the small scale 
and organised industries by nrll managements.

The future situation regarding manufacturing facilities within the NTC group 

appear to remain unchanged, but it is our opinion that consideration should be 

given to the building and equipping of a small engineering works for the supply 

of accessories and spare parts. This recommended policy is long term and will 

not meet the requirements of the textile industry over the next few years and 

in endeavouring to reduce imports, other sources ha.e to be identified.

In 1977 Hasida carried out a survey of the cottage industries and of small 

scale industry. (The Ethiopian Government defines a small scale industrial 

operation as 'an individual activity which uses motive power and machines 

and has fixed assets not exceeding 200,000 Birr, excluding buildings'.)

The Hasida reports have been studied and discussions have been held with 

members of the staff of Hasida. The conclusion we have reached is that the 

cottage industries are not likely to be a useful manufacturing source of 

accessories for the textile industry because of the somewhat primitive production 

methods employed.

Small scale industry is more promising, although Hasida officials admit that 

the level of skills within the industry are unknown, and that the probability of 

enterprises being able to interpret technical drawings doubtful, it is possible 

that with the aid of samples, reproductions may be possible.
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From the information available it would appear that four Sectors of the 

small-scale industry would be of interest to the organised textile industry for 

the possible supply of some accessories.These are noted below.

6.1 WOODWORK

There are 88 identified operations manufacturing in Ethiopia, of which 43 

are located in Addis Ababa. Five of the establishments employ 40 or more 

employees and a further two employ 30-39 employees. Total gross value of 

production for all wookwork enterprises in 1977 was estimated at nearly 6 million 

Birr.

The size of the seven establishments employing 30 or more employees warrant 

consideration as possible suppliers of wood products such as bobbins, pirns, and 

possibly picking sticks.

6.2 METALWORK

A  total of 63 enterprises have been identified manufacturing metal products, 

34 in Addis Ababa. The establishments are smaller in size than woodwork 

factories, and this is reflected in the number of employees with 60 enterprises 

employing less than 10 employees each. Total value added for the industry in 

1977 was estimated at 1.4 million Birr.

Although only three establishments employ more than 10 employees, it may be 

possible for the manufacture of reeds, heald wires, and drop wires, and some 

small spare parts.

As previously stated, the long-term policy should be for NTC to build and 

equip its own engineering concern in an effort to substantially reduce or eliminate 

imports of, in particular, spare (.'arts. It is not envisaged that the small-scale 

industry would be able to reproduce large items and in any quantity.

6.3 LEATHER

The twenty-three companies identified in leather goods manufacture are all 

located in Addis Ababa. Four of the enterprises employ 40 or more employees and 

should be considered as possible suppliers of spinning belts and loom accessories.
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6.4 PLASTIC

Only two enterprises have been identified which are engaged in manufacturing 

plastic products, one in Addis Ababa and one in Nagreth. Total employment 

for the two companies is estimated at twenty-four only and must pose doubts about 

their ability to produce such items as cone formers and bobbins, but there may be 

scope for smaller items, such as buttons.

This does not necessarily mean that these two enterprises should be precluded 

from any possible survey as potential suppliers of cone formers and bobbins.

6.5 OTHER SOURCES OF SUPPLY

The other potential sources of supply lie within the organised manufacturing 

industry, where a number of naterionalisec companies are engaged in manufacturing 

products from raw materials, e.g. wood, metal, plastic, and leather.

It is thought that these companies would most likely be able to reproduce 

the required textile accessories in the quantities reauired by the NTC mills.

Unlike the small-scale and cottage industries where information to date hns been 

difficult to obtain, the organised industry's capabilities are known through the 

appropriate Government department in Addis Ababa.

Initial enquiries through the Department of Industry by officials of NTC 

should quickly establish the possibilities or producing NTC requirements.

Our understanding is that the nationalised industries responsible for wool, metal, 

plastic, and leather output produce mainly raw materials for direct industrial use, 

or for further processing by the small-scale industries which would indicate that 

the most likely source of supplies is to be found in the small-sca le i ndustries .

Under current circumstances it is highly unlikely that the export of consumables 

is feasible. Concentration on obtaining supplies from Ethiopian industry for the 

textile industry must be the first priority.

6.6 ANNU AL CONSUMPTION OF W EAVING  ACCESSORIES

An estimation of annual demand for weaving accessories is shown in 

Table 6/1. The information contained in the Table has been obtained by

L.
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6.7

using information provided by three NTC mills and using this information 

also as a basis for calculating the estimated consumption where no information 

was obtained. Figures in the Table underlined are those figures which were 

obtained during the field work.

AN N U AL CONSUM PTIO N  OF SP IN N IN G  ACCESSORIES

The following estimate of spinning consumables is based upon the annual 

consumption figures for Dire Dawa and Akaki and increased proportionately 

to provide an estimate for all the NTC mills.

Item * 1 2

Rings 

Aprons 

Spindles 

Card clothing

(1) Metal lie

(2) Flexible

Flyers

Travellers

Spinning tubes and 
cone formers

Annual Consumption

40.000 units

30.000 metres

18.000 units

75 tonnes 

25 tonnes

1,000 units 

20 million units 

12 tonnes
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Not«:  Trie f i g u r e s  u nde r l i ned  a r «  a c t u a l  f i g u r e s  t a f en  from m i l l  r e c o r d s .  Al l  other  f i g u r e s  a r e  e s t i m a t e «  baaed Ufon the a c t u a l  f i g . r e c ,
the  t vpes  of  looms in  the m i l l ,  and the number of  looms.  j
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7.0 JOB CLASSIFICATION AN D  EVALUATION

Introduction

The production equ’ .ment used in the Ethiopian textile industry is 

typical of that employed in textile industries throughout the world. The 

processes of spinning, weaving and finishing are also similar and it thus 

follows that the duties of the operatives will aUo be broadly the same as 

those of textile operatives in other countries, as indeed they are.

Consideration has been given as .o how the consultants may best help 

the N .T.C. to evolve a system of job classification and evaluation. It was 

felt that the N.T.C. would benefit from examples of the approach to job 

classification and evaluation systems adopted elsewhere. Suitable examples 

of each system have been chosen and are presented in Appendices 'A ' and * 1 2B*.

7.1 Job Classification or Job Description (Appendix 'A ')

A  total of 43 job descriptions are provided in the Appendix. They cover 

unskilled, semi-skilled and skilled occupations carried out in spinning, weaving 

and finishing. The method of description was evolved by the United States 

Employment Service of the Department of Labour in the early 1940s. Although 

there are socio/economic differences between the Ethiopian and United States 

industries, the type of machinery employed in the U.S. textile industry in the 

1940s was similar in many respects to that in use in Ethiopia today. Hence, 

the jobs carried out in the U.S. then are relevant to those performed today in 

the Ethiopian textile industry.

Each of the jobs listed in Appendix 'A ' is described by eight points, viz.:

1. Work performed

A concise description of the duties associated with the job.

2. Special requirements of the job

Examples are manual dexterity for piecing in the case of a spinner, 

or care in the arrangement of bales for mixing in the job of bale 

breaking. For many jobs there are no such special requirements 

of the operative and the section is left blank.
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3- Machine, tools and materials

‘Machines' refers to the production machine being tended;

'toois' to the implements used, e.g. trucks, cans, brushes, oilcans, 

etc., whilst 'materials' refers to the production material being 

processed, e.g. card sliver

4. Qualifications for employment

Sex: Self explanatory

Age: Usually an age range may be given with a preference indicated. 

Education: This may be nil in a very simple routine job that requires

no reading or writing ability, ranging up to high school 

education with three years technical training in the case of 

skilled mechanics or electricians.

Physical requirements: Where heavy lifting is involved strength

would be a prime requirement. In other cases good eye-sight 

and colour vision for cloth inspection, or stamina for jobs 

requiring long periods of standing or walking are examples. 

Temperament: Jobs such as drawing-in warp ends require a patient

temperament. For many other jobs, however, no particular 

temperament need be specified. 5 6 7 8

5. Working conditions

Examples are, noisy, quiet, dusty, warm, humid, etc.

6. Nature of work

Examples, routine, standing, monotonous, light, simple, etc.

7. Training

Unskilled work may require little training and that will usually be 

given on the job itself. The more complex the job the longer the 

training required and the more comprehensive the description given.

8. Relation to other jobs

The relationship to other jobs may be defined in terms of,

(i) that to which a change would constitute a promotion yielding 

higher oay and/or greater responsibility, and (ii) those jobs on a 

similar level usually within the same department.
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7.2 Job Evaluation (Appendix 1B*)

In suggesting a job evaluation system to the N .T-C. we are concious 

of the difficulties that can arise in the straight transfer of a technique from 

an industrial environment in a developed country to one in a developing 

country. For example, the relative values of the weights, or values, that 

may be attached to the two factors, 'skill' and 'working conditions' will 

depend upon the social and economic circumstances of the community

For this reason we have reproduced a report on a job evaluation study 

carried cut in the textile industry of another developing country, i.e. India.

The study was conducted by the Ahmedabad Textile Industry Research Association 

amongst the mills of their members. Appendix ' B' consists of the introduction 

to their report together with descriptions of the various job evaluation techniques 

available. A copy of the full report will be provided to the N-T.C-



MANPOWER REQUIREMENTS - MANAGERIAL A N D  TECHNICAL

In order to moke some assessment of future requirements in this field, it 

is necessary that there is a recognisable organisational structure covering the 

centralised and production unit functions.

Centralised Functions

It is deemed that the roll of the central organisation of the N .T .C . is:

To be responsible to the Ministry of Industry for the effective control 

of industrialised textile manufacture within Ethiopia and to ensure that 

existing and planned resources are fully utilised in fulfilling the demand 

of the Goverment’s economic budge*.

To fulfil this role, it follows that manufacturing units should be 

accountable to the central N .T.C. organisation. In order to effectively 

control the industry, it further follows that Central N .T .C . should have 

a functional organisational structure apart from a purely administrative 

function which would appear to be the present prime role.

Over the next decade the demand on the textile industry will be for 

higher production in order to reduce/eliminate the foreign exchange 

currently expended on imported textiles and to meet the increasing home 

market demand for textiles. The higher production demand is only going 

to be met by increasing the productivity of existing resources, and by the 

efficient operation of additionally created resources. It is therefore of 

some importance that the central N .T .C . organisation should create a 

structure that will be a sound vehicle for effecting the required changes to 

meet these objectives.

At this stage, it is possible to define those areas of required impetus 

if these objectives are to be met. In the opinion of the survey team, these 

would be, Production Management, Training and Management Services, 

including Technical Work Study, Personnel and Engineering Functions.

The basic organisational structure of the Central N .T .C . operation would 

then be:
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MINISTRY OF INDUSTRY

Manufacture Demand

General Manager NTC 

Assistant Gen. Manager

Regional Production Manufacturing Financial Management Training Project
Managers Man.(Garments)Manager Services Manager Engineering:

Manager _______  __________

Manufacturing U its

Accountant/s Spinning
----------------- Weaving

Finishing 
Work Study 
Personnel
Engineering----
Quality Control

In creating such an organisation structure the objective would be to 

place the most experienced and capable persons in these senior positions 

in order that their experience and expertise may be transmitted to the 

operational units and to further the cross- fertilisation of knowledge and 

management skills.

The prime roles and responsibilities of these senior posts would be: 

Regional Production Manoger/Manufacturing Managers

Responsible to the General Management for the operation of a 

regional group of manufacturing units, maximising the utilisation of 

resources, placement of manufacturing work in the most appropriate unit, 

specialisation of manufacture to units etc. etc.

Financial Manager

To advise the General Management on financial policy and to 

regularise the accounting function within production units.
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Monogement Services Manager

To be responsible for the provision of Technical and Management 

Services Staff to act in an advisory capacity to the Regional Production 

Managers and Production Units.

Training Manager

Responsible to the General Management for the updated identification 

of training needs and the means of fulfilling these. To co-ordinate the 

training activities within production units.

Project Engineer

Responsible for the planning and implementation of forward production 

units and to meet the forward production demand.

It is considered that the formation of such an organisational structure 

is a pre-requisite for the industry to meet the future demands of higher volume 

production and improve productivity. As such, assuming that the recommendation 

is adopted, a target date of 12-15 months should be accepted for the structure 

re-organisation of the central activity. Since such posts will require the most 

able and experienced persons available, they will only be filled over the next 

three years, by recruiting from the industry and using expatriate staff working with 

an Ethiopian counterpart who would eventually succeed to the post. In the 

longer term, such posts would be expected to be filled by selection of the most 

able from industry.

8.2 Production Units - Manpower Requirements

The shortage of management and technical staff at all levels within 

the industry is a recognised fact. In the short term there is no immediate 

remedy to this, other than the recruitment of expatriate staff for fixed 

period 2 to 3 year contracts. T! e adoption of such a policy would provide 

for the most rapid means of improving productivity and for the training of 

their future successors and immediate subordinates, allowing nme in which 

to formulate and put into practice training activities that will ensure technical 

and management succession in the years ahead. It is for this latter reason, 

that the establishing of a centralised training function is considered essential.
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For the continuous advancement of the industry it is essential that a 

policy of 'promotion of the ablest' be adopted. That a person having proved 

his capability in a given position is advanced to a more demanding position, 

preferably in the same discipline, and progresses until such time as his 

capability has been met; or alternatively supported by additional training, 

his capability is extended to areas of General Management. The maximum 

utilisation of human resources is vital to NTC interests; and a recognisable 

promotional ladder that is seen to work, is a strongly motivating factor for the 

individual.

A  current practice is to take graduates from university or polytechnic 

college and to introduce these as first line supervisors in production units. 

Not surprisingly, educational advantages are rapidly lost and senior 

management is confronted by additional problems of ineffective first line 

supervision. It is obvious that such recruitment sources are going to be 

the main line of candidates for technical and managerial positions over 

the next decade; what is necessary is, they receive additional training 

which enables them to effectively occupy the posts for which they are 

intended, such training to consist of:

(i) Specific assignments of set duration in the more progressive 

manufacturing units, when results obtained can be constructively 

criticized.

(ii) External experience in progressive manufacturing units

(iii) Formal management education as distinct from technical 

or scientific education

(iv) Structured work experience involving central supervision 

in addition to immediate unit management.

Short of a very detailed survey of man-power requirements, it is not 

possible to be precise as to what exact requirements will be over the next 

three and ten year periods. But making some basic assumptions, it is 

possible to arrive at a numerical quantity that will serve for immediate

purposes.



Assuming:

8 .2.1

(i) That a centralised function is established

(ii) That a positive promotional policy is adopted

(Hi) That one new major production unit is brought on stream 

during the next 3 years, and three such units over the 

next 10 years,

then the likely number of senior and middle management vacancies occurring 

in a period of 3 years (due to promotion, natural wastage and down grading) 

will average six per unit. Since there will be sixteen such units, total 

vacancies occurring the three year period will be 100, and over a 10 year 

period, during which a further two additional major production units are 

brought on stream, a total of 318 such vacancies are likely to occur.

It is recognised that smaller production units are likely to be created 

during this period; but assuming that the associated management requirements 

can be met within the above totals.

Estimate of Production Labour Requirements to 1985 * (i)

An analysis of the current production labour force within the N.T.C. 

spinning, weaving and finishing establishments is given by Table 8/1 . The 

work force is classified by four categories, i.e.:

(i) Technicians and Technologists.

Specialist functions are covered by this category, such as production 

planners and controllers; chemists; quality controllers; work study engineers; 

designers and some technical managers and supervisors.

(ii) Craftsmen.

Includes production machine mechanics, electrians and the various 

skilled trades employed on maintenance and workshop v/ork .

(iii) Semi-skilled.

Includes all machine operators or attendants, e.g. weavers, knitters, 

spinners, winders, etc. The degree of skilI involved varies considerably 

between the different occupations. A jacquard weaver would be at the 

most skilled end of the range whilst a winder would be at the other extreme.

8/5



(iv) Unskilled.

Labourers, carriers of cloth, bobbins etc., sweepers and cleaners are 

typical examples.

An estimate of the annual wastage of each category of labour is 

given in the Table. The values shown were obtained from textile industries 

in other countries and have been used here in the absence of similar 

information in respect of the Ethiopian textile industry.

The estimated annual wastage for 1980, including the expected new 

work force at the Adie Abebe extension, is:

Technicians Craftsmen Semi-skilled Unskilled 

1980 Labour 41 137 837 507
turnover

An estimate for 1985 is also given and this includes the expected 

numbers of production employees at the new Kombuicha plant, viz .

Technicians Craftsmen Semi-skilled Unskilled

1985 Labour 46 154 941 570
turnover

These estimates of labour turnover provide a rough and ready guide 

to the scale of the training facilities required by the spinning, weaving 

and dyeing and finishing sectors of the textile industry. Additional production 

units on the scale of Kombuicha will increase the demand on training 

facilities in a similar amount to that estimated above for Kombuicha.

8.2.2 Provision of Training Facilities

Technicians and Technologists: Specialists in one or more management 

techniques, e.g. work study, scheduled maintenance systems, production 

planning and control etc., it is essential that they have a broad understanding 

of all of the main textile processes. A suitable training institution exists 

at Bahr Dar and it is recommended that this should form the base on which to 

build a larger, and if necessary, a wider ranging establishment.
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Craftsmen: The shortage of craftsmen in industry is a problem common

to all developing countries and is particularly severe in Ethiopia- One method 

of approach would be to set up one or more technical training schools to train 

general mechanics and electricians. This for the benefit of all Ethiopian 

industry and not merely the N  - T - C .

Completion of technical school training might then be followed by 

more specialized training on textile machinery and equipment, this in 

a separate textile training establishment. From there the new textile 

craftsmen would enter the mills and work under close supervision for a 

minimum of one year, by which time they should be sufficiently competant 

to work to normal production standards and requirements.

Semi-skilled operatives: It is recommended that 'in-house'

training schools be established at Akaki, Dire Dawa, Bahr Dar and Asmara 

Textile Mills for the training of machine attendants such as spinners, weavers, 

knitters and other operatives performing jobs which require organised training 

for periods up to approximately six months.

The training should be carried out off the factory floor in s separate 

training department equipped with classrooms, and machinery typical 

of the kind on which the trainee will be employed . The training school 

should be staffed by trained, full-time instructors.

Unskilled: A  simple induction programme followed by 'on the job'

training is sufficient.

The provision of technical management, specialist technicians and 

skilled craftsmen is of paramount importance and should be given priority 

over all other considerations. The task of bringing info being the necessary 

training facilities complete with structured courses and qualified instructors 

is immense. It is recommended that the N.T.C. should seek the advice 

and assistance o fU .N . I.D .O .  in connection with the training of maintenance 

workers; U .N .E .S .C -O  - on vocational training in the final years of 

general education, and the I .L.O. on the establishment of technical training 

systems at all levels.
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TABLE 8/1

ESTIMATE OF PRODUCTION LABOUR 

REQUIREMENTS - TO 1985

Percent of Production Labour Force

Technicians Crafts- Semi Unski 1 led Total
& Technologists men Skil led

— —

Spinning 5 10 57 23 100
Weaving 3 10 67 20 100
Finishing 5 10 60 25 100

Estimated C lassitication of Current Labour Force

Spinning 325 650 3705 1820 6500
Weaving 156 520 3484 1040 5200
Finishing 67 135 810 333 1350

Total: 548 1305 7999 3198 13050

Estimated N umbers at Adie Abebe Extension

32 65 370 183 650

Grand Total (1930): 530 1370 3369 3331 13700

Estimated Annual Laboui• Wastage

Percent: 7 10 10 15
Numbers (1980): 41 137 837 507 1522

Estimate of 1Production Labour Force at Kombulcha

Spinning 42 85 485 238 850
Weaving 20 58 456 136 680
Finishing 9 17 102 42 170

Total: 71 170 1943 416 1700

Grand Total (193-4): 651 1540 9412 3797 15400

Estimafed Annua1 Labour Wastage (1985) 

46 154 941 570Numbers: 1711



9.0 m a in t e n a n c e

9.1 Introduction

Much of the textile machinery seen in the Ethiopian mills is in need 

of rehabilitation. In individual mill reports, the condition of the 

machinery has been assessed and those machines which require some degree 

of rehabilitation work have been identified. In order that this work 

should have a longer, rather than short term benefit to the mills, and that 

the machinery be prevented from falling back to its present condition, then 

at the end of this rehabilitation programme all the mills visited should be in 

a position iu operate a le\el of maintenance superior to that currently 

practiced. The purpose of this section of the report is therefore to:

(a) discuss ways in which mills can use established organisation and 

control systems to help lift their current maintenance practices to 

a higher level.

(b) identify methods of monitoring and refining the level of maintenance 

achievement in future years.

(c) suggest likely roles for N .T .C . in assisting the mills to identify and 

fulfil future maintenance training requirements.

Throughout this report the word maintenance is defined as "work 

undertaken in order to keep or restore equipment to an acceptable 

standard". It therefore covers the normally accepted primary functions 

of the works engineering and maintenance departments such as:

the maintenance of buildings, property, roads, waterways, 

road transport, plant, machinery and equipment.

provision and maintenance of services such as compressed air, steam 

for process and space heating, effluent and waste disposal, air 

conditioning, hot water supplies etc.
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provision and maintenance of utilities such as electricity, 

gas and water.

operation and maintenance of private power plant should it be 

installed.

However with the advent of a greater ecological awareness, the 

disciplines and practices within the sphere of the maintenance departments' 

responsibility have increased. They now often include a number of 

secondary functions for example;

plant protection, safety and security, fire precautions, 

administration of insurance.

cost control and budgeting of engineering services, 

stores procurement and storekeeping.

- execution of plant development programmes.

This is not to say however that even these broader definitions define 

the limits of influence of a modern maintenance department. Recent 

thinking has introduced and developed the concept of terotechnology j ^  

which brings to bear all disciplines relevant to the specification and design 

for reliability of the physical assets, to the installation, commissioning, 

maintenance, modification and replacement, and to the feedback of 

information on design performance and cost of assets. 11 is with this 

'total', or terotechnological approach in mind, and which is so necessary 

in order to appreciate exactly what is an'acceptable standard' (in the 

definition of maintenance above), that we examine the level of textile 

maintenance in Ethiopia. 1

(1) Terotechnology. Definition: A combination of management,

financial and engineering and other practices applied to physical

assets in pursuit of economic life-cycle costs.
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9.2 Maintenance Organisation

9.2.1 Systems and Structure

The administrative structure which has been drawn up for many of 

the textile mills in Ethiopia requires a Technical Manager to be responsible 

for both maintenance on the one hand, and production on the other. This 

structure has in our opinion contributed to the general down-grading of 

maintenance activities to such an extent that it is now common-place in the 

mills we visited for production requirements to overrule maintenance needs 

whenever they are in conflict. Clearly there is little harm in this 

providing it is an occasional occurrence. In our opinion this is not the 

case however, and there is therefore an urgent need to strengthen maintenance 

representation at senior management level.

We therefore propose, in as many instances as possible, that a 

Maintenance Manager or Work Engineer is appointed to operate alongside 

the Production Manager, both being directly responsible to the General 

Manager. The only exceptions we would make are in mills which are too 

small to support such a large administrative burden. Augusta Shirt Factory 

is an example, and here the present Production Manager would continue to be 

responsible for both the Head of Maintenance and the Production Foreman.

In this way managements will be able to increase the influence of 

maintenance on their decision making. However in order for the new 

structure to work the Maintenance Manager must be aware of the factors 

effecting the day to day running of the machinery. Consequently, the 

condition monitoring and maintenance work reporting must be carried out by 

his men, rather than production work force. Some clear split in duties 

between these two work forces is therefore necessary and it is certain that the 

traditional split worked in European mills is unsuitable.

We therefore further recommend managements to consider for use an 

organisational structure in which the use of any tools or gauges for machine 

adjustment, maintenance or whatever is exclusively limited to the maintenance 

work force alone. Thus any alteration to the air conditioning plant will only 

be made with the authority of the Production and Maintenance Managers,
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as will any changes to machine settings arising from a need to produce 

different goods, or to process different raw materials, and that the new 

settings will be made by the work force responsible for ensuring the 

accuracy and reliability of those settings.

9.2.2 Control Systems

A  lack of effective control systems is an unfortunate feature of the 

Ethiopian textile maintenance departments. It would in our opinion be 

quite wrong to introduce a complex accounting and recording system if by 

so doing, we are simply adding to the confusion which already exists. We 

therefore propose three systems of increasing complexity which managements 

could introduce sequentially as their maintenance awareness and standards 

improve.

The first of these systems is concerned with the concept of machine 

reliability, and can be introduced relatively quickly. It consists of a 

simple log to quantify plant reliability and establish its characteristics, 

namely what part of the conventional 'bath-tub' curve (see Figure 1), is 

relevant to each particular item of machinery. The life cycle failure 

risk curve (known as the 'bath-tub' curve) is typical of all operating 

mechanisms with relatively high, but falling failure rates at the stage of 

life A  - B, slow but relatively stable failure rates over time-span B -  C, 

followed by rapidly rising failure rates over the later life defined by time 

span C - D .

if it is acknowledged that any plant unit can be in one of the following 

four states:

State 1 

State 2 

State 3 

State 4

Operating and in service,

Not operating; undergoing planned maintenance,

Not operating; undergoing repair following breakdown, 

Not operating; but available to operate when required,

then a reliability log (see Figure 2), can be constructed in which the relevant
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entry is made for each main item of processing machinery each operating 

day of each month. The information in the reliability log would show 

the failures occurring (State 3) against operating time (State 1), and how 

they are related to planned maintenance work (State 2) or stand-by 

availability (State 4).

Other refinements which the log would permit are:

1) the instantaneous failure rate of, (for a family of identical units) 

tabulated in Figure 3 is simply;

f = j  where n is the number of failures

from a population of identical units in a short operating time t.

2) The cumulative failure risk, fr, for a single unit is defined as;

ft = ----  , where n is the number of failures
n

max

of an individual unit in time t and nm£JX is the maximum of failures 

possible for the individual unit in time t.

Relating this to the state of plant defined in the reliability log, we 

get for the 'cumulative' failure risk ft.

^  ( ________ Plant in State 3__________ )

( Plant in State 1 plus Plant in State 3 )

3) Reliability can be defined as: v = 1 -  ft, and hence;

r = ( ______  Plant in State 1 )
( Plant in State 1 plus Plant in State 3 )
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The reliability record of cumulative failure risk, ft, plotted against 

cumulative operating time from any chosen starting point in time (say 

following a major overhaul, or plant shutdown) would clearly indicate 

whether the failure risk is decreasing with operating ti ne (Section A - B), 

increasing with operating time (Section C  - D, Figure 1) or is stable and 

therefore due to random causes. Planned maintenance attention should 

be guided by such information coupled with engineering detail of where 

such failures are occurring, or which components cause the failures to occur, 

and the cause of such failures.

t

This leads us to the second system necessary to exercise maintenance 

control. It should only be introduced after the first system is established 

and there already exists some feedback regarding which machines need 

planned maintenance and the likely nature of this maintenance work. This 

second system is the operation of a Maintenance Work Record (See Figures 4A 

and B). The basis of the recording system is in fact the plant register so that 

work on a machine is always recorded with that machine. Figure 4 illustrates 

an example supplied by Kalamazoo, but many others are available. The 

section devoted to machine description should include the important settings 

for the machine, for example, if a card for a ring frame is examined, it should 

show such parameters as:

total draft 

draft constant

-  back draft
* * ★ 

change wheel , back draft wheel , helical wheel ,
*

twist and twist wheel 

roller pressure settings 

spindle speed 

front roller speed

- motor pulley diameter

ring traveller, ring diameter, ring type;

(* number of teeth on each wheel. )

and on the back of this card is entered the nature of each maintenance task

carried out and the name of the mechanic who did the job. (This information 

may need to be dictated to the record clerk who will enter it on the card).
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The final stage of control is to record all costs associated with 

maintenance duties. At this stage the maintenance department will 

be used to recording individual tasks and it will, with aid of other 

departments be possible for the maintenance cost clerk to not only enter 

the cost of direct (maintenance) wages, but also the cost of spare parts 

and materials, and providing a standard cost system is in operation the 

indirect costs associated with the lost production arising from the stoppage. 

However, this latter stage is likely to be a number of years away in the 

majority of mills, and it will be advisable before introducing any scheme 

to examine the alternative facilities which are available on the market to 

any mill so interested.

Reward System

In most of the mills we visited it was normal practice for the maintenance 

work force to earn slightly higher rates of remuneration than their production 

counterparts. This is a relatively common feature as it reflects the often 

longer training periods which are necessary especially in countries where 

formal apprenticeships are served.

However, the level of payment for graduates in Ethiopia is substantially 

higher than that of a highly experienced artisan, who may occupy a supervisory 

post and yet has had no formal training. This, in part, has developed from 

managements determination to attract new graduates into the textile industry, 

but it has led in some instances to confrontations between the graduates and 

the artisans. Occasionally it has resulted in the premature departure of the 

graduate. We therefore recommend to management the practice of 

introducing graduates into maintenance departments with work which has a 

strong development bias, and which has a well defined envelope in terms of 

scope of activity, duration, resources (labour and financial) and objectives.

In this way individual graduates are introduced to the existing work force, 

with its already well established relationships, gradually, and only those 

graduates who succeed in accomplishing their tasks easily and successfully will 

quality for promotion.
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9.2.4 Technological Environment

The rate at which technological change is taking place, the relative

significance that it has in the eyes of senior management and the impact it

will have upor the skills and structure of the work force are all clearly

related. In the U .K., a number of studies have been undertaken with
(2)the task of examining this inter-relationship and in one such exercise ' 

the participating companies' own perception of themselves in a spectrum 

that rates technological change both in terms of its significance to the 

business and the speed with which it will take place is reproduced in Figure 5. 

Two features of this picture are of interest in an Ethiopian context. Firstly, 

owing to the relatively high level of textiles imported into the U .K., business 

confidence at the time of the survey was low, and consequently the likelihood 

of investment in new technology similarly so. Textiles therefore probably 

occupies on the figure an uncharacteristically low rating. This we believe 

would certainly be the case if a similar exercise were undertaken in Ethiopia. 

Secondly, the position of textiles relative to mechanical, and electrical 

engineering is of interest. Though textiles is expected to show a relatively 

slow rate of technological change with only little or average significance, the 

rate of technological change in mechanical engineering is expected to be 

faster and in electrical engineering rapid with changes of major significance 

occurring.

Though processing technology is therefore likely to alter little, the 

electrical and mechanical components which go into the design and manufacture 

of these processing machines may indeed be subjected to rapid technological 

change. In fact this process is already well under way as can be seen from 

the increasing use of electronic devices both to control the operation of 

machines and to monitor their performance.

Theoretically it is possible for countries such as Ethiopia, by buying 

selectively, to minimise or delay the introduction of these high technology units.

(2) Training for skills. A programme for action, Manpower Services Commission

U.K.
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However there are a number of processes which tend to counter any 

behaviour in this direction. Work at the Shirley Institute carried out 

on behalf of the ILO, Geneva, though incomplete as yet, is revealing a 

number of interesting relationships which we believe have general 

application far beyond the relatively narrow field in which the research is 

carried out. This work shows that though low technology, labour 

intensive machinery operated in a traditionally low level of amenity 

building, offers clear economic advantages to firms in low wage-level 

countries; this advantage in favour of the labour intensive machinery is 

substantially lost when the same machinery is housed in a modern, relatively 

expensive high level of amenity building equipped to modern air conditioning, 

lighting, and noise abatement standards. And the pressures on firms in 

Ethiopia to install high level of amenity buildings is considerable. Illness 

from respiratory diseases is already acknowledged as a leading cause of 

absenteeism, but in addition there are important social reasons why the 

working environment should be kept to relatively high standards in Ethiopia, 

arising for example, from the need for a work force traditionally used to 

agricultural employment, working in the oppressive environmental conditions 

found in Idget and Kalitti.

In Ethiopia, a country in which adequately trained labour resources 

are already overstretched, this is not the only advantage arising from the 

employment of high technology processing machinery. The work at 

Shirley also shows that in mills with this type of machinery the number of 

managers, supervisors and technicians can be expected to be substantially 

lower than in a mill with low technology machinery of the same total capacity.

We therefore conclude that it is necessary for the Ethiopian textile 

mills to recruit (in some instances) and to train to a higher standard (in all 

instances) the artisans it employs in their maintenance departments, in order 

that they can raise the standard of their present production and at the same 

time look forv/ard to the use with equanimity of machinery built to a level 

of technology consistent with their long term social and economic objectives.
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9.3 Training ond the Role of N .T.C.

Nowhere in this review of maintenance have we made any 

recommendations for or against preventive, corrective or indeed simply 

planned maintenance schemes. Our reason for this apparent omission 

should now be clear. Without adequately trained artisans to operate 

such schemes, maintenance management are committing themselves to 

greater work leads, instructing, supervising, monitoring and inspecting 

whatever work of this nature is carried out by their present untrained work force. 

In addition without adequate cost control there is no way of monitoring the 

effectiveness of the planned maintenance schemes, once they are introduced.

It is therefore clearly necessary for the training and introduction of adequate 

control systems to precede the general recommendation in favour of such 

schemes and in this respect we believe the N .T.C. has an important role to 

play.

The development of a training programme for artisans to be taught in 

turn in each of the mills, with the correct theoretical and practical training 

balance is best carried out after extensive discussion with the management 

of each mill. But it is N .T .C . who are in the best position to co-ordinate 

such a training programme, and who have the authority to impose such a 

programme on what we believe will be a reluctant management. Such a 

training course will explain the concepts of all aspects of planned maintenance 

and help the textile mills by making their artisans more receptive to the ideas 

and objectives of these schemes once they are introduced.

After the schemes have been generally accepted in most of the mills,

N .T .C . would be recommended to establish maintenance auditing teams, which 

could be recruited from all the mills' maintenance departments to examine one 

or two mills in detail each year. The duration of each auditing teams activities 

would be from 5 to 8 weeks depending on the size of the mill to be examined, 

and its purpose as well as examining the maintenance practices, activities, 

performance parameters etc., would also include the dissemination of techniques 

within the industry.
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9.4 Recommended Maintenance Systems

9.4.1 Introduction

The aim of a maintenance system is lo preserve the capital equipment 

so that the rate at which it acquires relative operating inferiority is 

determined exclusively by external developments. The maintenance 

system must be adequate to maintain the machine's performance through

out its economic life, having regard both to the type of equipment and the 

scale of activity, i.e. machine-hours per annum operated. Maintenance 

can be classified into two categories - breakdown action and preventive 

or planned maintenance. Unfortunately, even modern textile mills are 

not infrequently operating without planned maintenance. It finds favour 

because the payroll cost is low and maintenance department overheads are 

reduced to the bare essentials as no planning, recording, scheduling or 

associated paperwork is involved.

In the early stages of operation in a new plant, the uneconomic aspects 

of the system will not be apparent, but in two or three years breakdowns 

will increase in both frequency and severity, production disruption and 

costs will steadily increase and employee moral and piecework earnings 

will move in the opposite direction. These second-order effects accelerate 

the deterioration, and workshop staffing is increased to keep up. Even this 

is not the end of the cost effects of 'low cost' maintenance. A modern 

textile mill is a highly integrated manufacturing unit and a dislocation in one 

area quickly disrupts activities over adjacent departments introducing 

balancing problems, bottle-necks and in some cases - especially in dyeing 

and finishing - deteriorating quality.

Breakdown maintenance systems are no longer adequate for modern textile 

mills, and a planned maintenance system is essential if costs and quality 

standards are to be maintained.
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9.4.2 Planned maintenance

The basic principle of planned maintenance (PM) is that selected 

machines are taken out of production on a time programme and detailed 

scheduled work done so as to maintain their productive potential - 

quantitatively and qualitatively - until the next servicing date. This 

work clearly costs money both directly and indirectly, and for this reasc.i 

the machines on the PM programme should be selected. Some machines 

will be found not to justify the 'full treatment' of a planned programme.

For example, bobbin stripping machines in automatic loom weaving mills 

are relatively robust and simple and could not produce high dislocation 

costs. On the other hand, operating with one sizing machine would be 

taking risks if only operator lubrication plus breakdown service is relied 

on. The decision will be based on the type of equipment, its dislocation 

cost potential and the timespan of detection of machine-induced quality 

defects. These are not strictly functional engineering decisions, and the 

general manager responsible for plant performance and operating profitability 

is the final arbiter of 'how much maintenance and applied to what'.

The practical organisation of the facilities, compilation of each machine 

maintenance schedule, the scheduling of the workinthe most effective and 

least disruptive way, and the quality of the work performed, is the chief 

engineer's responsibility.

The most difficult and time-consuming part of introducing a PM system 

is compilation of the individual machine maintenance specifications. Not 

all manufacturers provide such documents and drawings, and those who do, 

err on the over-conservative side and produce schedules in which the cost 

of the insurance is prohibitively expensive. For this reason there is no 

substitute for general experience supplemented by appropriate textile 

processing knowledge. The schedule will give a complete list of all parts 

requiring attention, the frequency of such attention, what is to be done, the 

tools and drawings required for the job, and finally the type of maintenance 

skills required, i.e. fitter, electrician, instrument mechanic, semi-skilled,
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etc.

It will be clear that the total scheduled maintenance load by craft skills 

can be accumulated from all the individual machine PM schedules, and a 

Gantt chart built up for the annual programme. This programme will not 

only make full use of all the artisans and semi-skilled but will fit in with 

holidays and production commitments and the process routes of the 

principle products. For example, if a washing range is normally integrated 

to a particular can-set, it is inadmissible to schedule the two machines 

independently. With skilful manipulation the technical requirements of the 

whole PM programme can be achieved with no requirement for additional 

men in a particular skill group in a particular week, and no weeks when 

work opportunity for a particular skill is not fully available. This can only 

be achieved by the PM  personnel adhering to the job specification. If, in 

the course of the work, a major defect is revealed, this is noted on the job 

report and subsequently undertaken by other specialist staff. Thus, the job 

reports, showing parts replaced and work outside the specification, not only 

indicate the necessity for non-scheduled work but when recorded and 

periodically analysed indicate the necessity for a major redesign of a 

particular motion, or possibly increased frequency of PM servicing. Where 

the machines concerned are numerous - such as looms or ring frames -- this 

analytical work can be particularly useful, as a general modification pays 

off over the whole battery of machines.

Many modern textile machines are now built with the major elements 

removable and replaceable, so that the work becomes benchwork in special 

fixtures under better conditions. In wet-processing, duplication of special 

characteristic motors and electronic control instrumentation is mandatory.

Not only is the down-time almost eliminated, but the rectification is no 

longer a 'rush-job', which is frequently an expensive short-term palliative. 

Furthermore, semi-skilled labour can be used for the removal and re-installation, 

and specialist labour retained for the rectification work and approval of the 

replacement in situ. Whenever skilled craftsmen are not using their specialist 

skills, an unnecessary overhead expense is being incurred.



9.4.3 Stores Procedures

Stores procedures can be ineffective both as regards storage conditions 

and record systems. Every part replaced on every machine .hould be 

entered on the machine record card at current cost. A loom record card, 

for example, is normally subdivided into the primary motions, shedding, 

weft insertion, beat-up, let-off and take-up. In this way it becomes 

possible not only to have the present cost per million picks, but the cost 

history showing trends, as well as the technical comparison of upkeep of 

the major motions in different mechanics sets and on different types of 

products. Not only is this important technically, but these facts should 

be available to the product costing department. It is good practice to 

issue technical summaries to spinning, weaving and finishing managers 

bi-annually, together with moving annual total figures and summary 

comparisons with other units in the group. The stores can also be a 

suitable location for special cleaning equipment, as this generally requires 

a minimum of supervision and stores personnel can generally supervise it 

adequately. Heald- and reed cleaning equipment, and shuttle trueing 

machines can, for example, be conveniently located in the weave room 

stores.

The advantages of planned maintenance are shown in Table 9/1.

Table 9/1 ADVANTAGES OF PLANNED M AINTENANCE 

Advantage_________________________ Result_________________

Increased machine availability due 
to reduced incidence of breakdown

Improved machine performance due 
to elimination of worn or damaged 
parts and consistently satisfactory 
settings

Fewer major repairs due to conse
quential damage of breakdowns

Reduction in need for stand-by 
equipment

Better control of spare parts

Attention focused on common sense 
cause of fai lure

Improved production efficiency and 
greater reliability of customer service

Improved product quality, lower scrap 
loss, and longer machine service life

Better utilisation of maintenance labour 
force and reduction in shop overtime

Capital savings

Reduction in stores stock without 
sacrifice of performance

Improvement in design and reduction 
in breakdown frequency
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AKAK I

Type of machine No. Defail

ETHIOFIL

No. Detail No.

ASMARA TEXTILE
_ .. MILLS
Detail

Hydraulic press 1
Radial arm drill 3
Shaper 2 80cm.40cm table 1 'Marcini & Bossi' 500mm
Lathe 5 1x2m, 2x2.75m, 2x3m 1 2m width 3 Turri 250:280. Tos. Type
Tooling lathe 
Horizontal drill

1 Indian

Vertical drill 1
Straight milling machine 3 West German,

E.German, Swedish
Vertical milling machine 1 'Cuber 59R‘ 27mm taper
Universal " " 1 M.B.
Tool grinding machine 1 1 Pedestal type
Surface grinding machine 1 'EABO 2'
Disc grinding machine 2 1 Telisatti, 1 Tos.
Cross cut power saw 
Power saw (carpentry) 
Band saw "
Mitre cutting saw 
Mortise cutter

1 1 ‘Visconte 320'

Hack sawing machine 
Electric arc welder 2 3 Made in Asmara, 

One portable.
Gas welder 
Soldering set 
Planer 
Thicknesser

3 Portable

Spindle moulder 
Combined cutter and 1

note her
Abrasive cutting machine 1 'CIFES'
Rolling machine 1 1,5m width 1 1m width
Fly press 2 1 home-made
Work bender 2 With 6 vices
Powered centering head 
Buffing/ gri ndi ng/

polishing pedestal
Jacking unit 
Bench shearing machine 
Casting furnace 
Heat treatment oven

3
1

1 50cms x 30cms x 1 ,5m
Air compressor 1 CECCATO Model 4389
Electrical equipment 4 Testing Stations
Bending machine 1 1.5m wide sheet metal 

(home-made)
Motor rewinders 1 Power unit
Ammeters 
Standby generator

2 'CLIPPON '



Type of machine

BAHR DAR 

No. Detail

DIRE DAWA DEBRE BERH^m  IDGET 

No. Detoil No. Detail No. Detail

Hydraulic press 1 60tons capacity
1972

Radial arm drill 2 1 @  20 mm
1 @  25 mm

Shaper 1 ASM
Lathe 4 1 Tarrew 8 Widths from 2 2m bed 3

1 Hindustan 0.Ó to 3m 25 cm chuck,
1 3.5m 2 m-30cm
1 1,5m

Tooling lathe
Horizontal drill 1
Vertical drill 2 WMW Pecfes- 1 British 2

tal type
Straight milling machine 1 ' Remag1 4 Vari ous 1
Vertical milling machine
Universal " " 2 1 Heckert 1

1 Hindustan
Tool grinding machine
Surface grinding machine 3 2 Japanese 1 25cm wheel

1 German
Disc grinding machine 1 For sharpening 

saw blades
Cross cut power saw 2 1 Deber T20O  

1 MMC (not wkg)
1

Power saw (carpentry) 2
Band saw " 1 Not working 1 Italian
Mitre cutting saw 1 German
Mortise cutter 2 1 W.German, 

1 Japanese
Hack sawing machine 3 1 Czech,

1 Italian,
1 Ethiopian

Electric arc welder 
Gas welder

3 15KW, 19KVA, 15KW

Soldering set 1 For reed repairs
Planer 3 1 Japanese,

2 Italian
Thicknesser 1 1WM Japan
Spindle moulder 1
Combined cutter & notcher 
Abrasive cutting machine

1 Ethiopian

Rolling machine 1 3m wide, for
sheet metal

2 @  1.5m bed 
1 on order 
awaiti ng 
collection

Pedestal type

Fly press 
Work bender 
Powered centering head 
Electrical equipment 
Bending machine 
Motor rewHiders 
Ammeters 
Standby generator

1

1 Coil winding m/c

1 Emergency 
lighting



10.0 COTTON GROW ING A N D  G IN N IN G

Information on cotton growing was obtained by questionnaire 

from five Agricultural Development Corporations, viz.

Tendaho
I

Middle Awash 

Awash Valley 

Upper Awash 

Rift Valley

The information provided is shown in Table 9/1

10.1.1 Areas, Production and Yield

Total area under cotton for all five Corporations was stated to 

be 43,343 hectares, with an annual production of cotton seed of 703,159 

quintals, i.e. 70,316 tonnes, or an average of 16.22 quintals per hectare.

Areas and yields for the five Corporations are as follows:

Corporation Area
(Hectares)

Production
(quintals)

q/hectare Lint Cotton Yield* 
lb/per acre Total 

(Tonnes)

Tendaho 20643 226,259 10.96 343 7919

Middle Awash 4690 122,640 26.15 816 4292

Awash Valley 8600 110,639 12.86 401 3872

Upper Awash 6227 156,421 25.12 784 5475

Rift Valley 3183 87,200 27.40 855 3052

Total 43,343 703,159 16.22 507 24,610

* Note: Yield based on a ginnery out-turn 35%

The estimated yield in pounds per acre is exceptionally good with an 

overall average of 507, whilst three of the Corporations range between 784 

and 855 lb. per acre. Yields in lb per acre-obtained in neighbouring 

countries in the two seasons 1974/5 and 1975/76 were as follows:
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74/75 75/76

Kenya 68 69

Sudan 394 205

Tanzania 195 161

Egypt 640 600

Uganda 52 49

World: 369 356

The yields for Middle Awash, Upper Awash and Rift Valley are so 

high in relation to the Tendaho and Awash Valley yields, o-.d to the results 

obtained in neighbouring countries, that a query must be put on the accuracy 

of the data provided in their answers to the questionnaire.

10.1.2 Cultural Practice

From the replies given cultural practices in the cotton growing areas 

are good. Some are clearly of recent adoption and will provide benefits 

in the future. The correct use of pesticides and fertilisers is general as too 

is irrigation. There is an awareness of the need for instruction and 

training and appropriate courses are being provided. The Ministry of State 

Farms has recently established a Research and Advisory Department which is 

active in the provision of a wide range of advice to the Corporations.

Our conclusion is that the present policy for the improvement of cotton growing 

is sound and will produce the desired results.

10.1.3 Cotton Quality

Four samples of Ethiopian cotton have been tested at ¡he Shirley Institute 

in connection with a previous project. Those same four samples have now been 

spun to count 40s Ne and tested for strength and appearance. Both sets of 

results are shown below:
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1. Cotton Test Results

Source of sample

Tendaho Middle
Awash

Upper
Awash

Rift
Valley

Effective fibre length 39 40 34 41

Mean fibre length 29 31 25 29

%  short fibre 15 23 31 31

Classers length (USA) l 3/32 i V s 11/32 l 5/32

Fibre fineness 158 160 140 149

Maturity ratio 0.98 1.01 0.85 0.87

Pressley (0) lb/1000 in3 101.6 105.4 98.8 98.2

" (1/8") gm/tex 25.6 23.8 22.1 23.2

Micronaire 3.9 4.3 3.6 3.6

2. Yarn Test Results

Lea count strength product: 2837 2683 2089 2370

Blackboard appearance: Fairly Fairly Rather Fairly

regular regular irregular regular

and and fairly and

clean clean clean clean

A lea count strength product of approximately 2000 is considered to 

be the minimum requirement for good spinning and on that basis it will be 

seen that all four samples are clearly capable of being spun at the count 

used for the test, i.e. 40s Ne. However, the Upper Awash sample is just 

about at its limit at that count.

The other three cottons tested would produce good combed yams at 

least up to count 50s Ne, and probably up to 60s.
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10.2 Cotton Gins

Completed questionnaires were returned from four ginneries, viz, 

Tendaho, Kaliti; Idgit; and Adei Abebe. A fifth N  .T.C. ginnery is 

located at the Asmara Textile Mills, Asmara, and consists of eight stands 

manufactured by Platt-Lummus. It has been closed down for several 

years and no qualified person was available to provide information on it 

during our visit to Asmara.

The Tendaho ginnery located at Dubty serves the Tendaho Agricultural 

Corporation and the needs of private cotton farmers within a radius of 70 km 

of Dubty. Its output of cotton lint supplies the Ethiopian textile mills and a 

small proportion goes for export, (975 tonnes in 1979).

The replies received from the other three ginneries are incomplete, 

but from the information provided it is understood that the gins at the Idgit 

and Adei Abebe mills provide lint for both their own spinning plants and 

those of other N .T .C . mills. The Kaliti gins appears to supply the Akaki 

mill only.

Situated in a cotton growing area the Tendaho ginnery operates only 

during the harvest from December to May. Seed cotton is fed to the gin on 

arrival, thus, no storage facilities are required. The Idgit gin operates for 

28 weeks of the year from December to June, whilst the Adei Abebe and 

Kaliti gins operate for 42 weeks and 48 weeks respectively.

Storage of seed cotton prior to ginning occurs at the latter three 

ginneries. The storage facilities are frequently inadequate during the 

height of the harvest, leading to some unplanned mixing in the course of 

ginning.

Problems also occur with the storage of the cotton bales and this 

frequently leads to deterioration of the fibre, particularly when bales are 

stored in the open.

The Kaliti gin is a brush gin whilst the rest including that at Asmara 

are saw gins.
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None of fhe ginneries possess means for the controlled drying of 

cotton and it is recommended that equipment for this purpose should be 

installed. From studies conducted by the U.S.Department of Agriculture 

it has been shown that ginning performance is at an optimum when the 

moisture content of the lint is between 5 %  and 7%. In the case of staples 

of 1.^/8" and longer it is most important that the moisture content should 

not exceed 7%. By keeping within these limits a cleaner cotton with 

fewer neps is obtained, whilst wear on the gin is minimized
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Page 1

TABLE 1 0 / 1

C O T T O N  G R O W IN G  -  REPLIES T O  Q U E S T IO N N A IR E S

A g ric u ltu ra l D evelopm ent C orporation; 
A reo  no m e/ areo size  (hectares):

Total a rea:

TE N D a H O M ID D LE  A W AS H A W AS H  VA LLE Y UPPER A W AS H RIFT V A LLEY
D ubte / 1 0 ,5 6 2 A ndbara *] A m ilbara  /  1 ,2 0 0 A vod ir M il le 1 ,1 0 0
D it  B ak o rî/ 10 ,081 A n g e le le G e w a n e  /  400 A w are  M e lk a Jewane / 2 ,0 8 3

Dofon Boi homo / 4 , 6 9 0 D ubte D e tB o h a ri/ 2 ,5 0 0 M e rti -J e ju • / 6 , 2 2 7
Y o lo A>soita /  4 ,5 0 0 N u o u -E va

2 0 .6 4 3 4 ,6 9 0 8 ,6 0 0 6 ,2 2 7 3 ,1 8 3

Annual production of cotton seed
in  quintals: 1 9 7 4 /7 5

7 5 /7 6
7 6 /7 7
7 7 /7 8
7 8 /7 9

2 2 7 ,0 0 0

168 ,111
1 8 8 ,9 1 4
2 0 3 ,0 1 7
2 2 6 ,2 5 9

7 9 ,8 5 6

9 6 ,0 0 5
9 6 ,5 4 0

1 0 3 ,8 4 8
1 2 2 ,6 4 0  {forecost)

2 6 ,9 0 5  -  excludes G ew a n e  
and Assoita

87 ,1 7 1  -  excludes G ew a n e
1 0 7 ,7 5 8  -  
1 )0 ,6 3 9  

N / A

1 2 6 ,0 0 5

1 5 1 ,2 0 2  
1 5 6 ,8 2 9  
9 3 ,3 7 7

(1 5 6 ,4 2 1  forecast)

3 4 ,0 0 0
4 4 ,8 1 0
6 0 ,2 8 0
8 7 ,2 0 0

Type of cotton grown A c a la  1 5 1 7 /D  upto 1 9 7 7 /8 A c a la  1 5 1 7 /7 0 A c a la  1 5 1 7 / C & D 1 5 1 7 /7 0 1 5 1 7 /7 0
A c a la  1 5 1 7 /7 0  current

M e th o d  of contro l of seed Iso lated  in  com m ercial N o n e -  seed obta ined  from Fresh o c id  -  d e lin ie d  seeds N o n e N o n e -  seed obtained from
m u ltip lica tio n ft el ds as fa r as Tendaho used from each years crop . Tendaho

p ra c t ic a b le .

1978
A ve rag e  m onthly ra in fa ll (mm) 1978 1965 - 76 A m ib o ra /G e w a n e D ubte /A ssaita

Jan July 0 9 . 0 8 .8 1 1 0 .2 3 . 6  7 9 .3 1 .7  6 0 .3 D ata  not a v a ila b le Dotn not o vo ilab le
Feb Aug 5 2 .0  2 1 .3 5 2 .7 1 2 2 .5 4 3 .1  1 4 0 .0 9 . 2  5 7 .6
M arch  Sept 0  4 2 .9 5 2 .0 4 2 .3 3 0 .6  5 0 .8 1 9 .6  1 9 .5
A p l , O c t 6 . 0  4 . 0 4 5 .3 11 .1 3 7 .5  5 . 6 2 0 ,8  2 .9
M a y  N o v 2 7 .0  0 2 7 .1 2 3 .1 2 8 .6  1 3 .6 9 .8  2 .9
June Dec 0  0 2 3 .8 2 .8 2 1 .6  4 . 8 6 .6  0 .9

1978 1965 - 76 1978
A vero g e  m onthly tem perature (° C ) M in  M ax A m ib o ro /G ew o n e D ubte/Assoi to

Jan 1 5 .1  3 2 .7 3 1 .4 2 3 .5 2 5 .6 D ata  not a v a ila b le D ato not a v a ila b le
Feb 1 7 .6  3 2 .9 3 2 .2 2 4 .1 2 5 .9
M ar 2 0 .0  3 5 .3 3 3 .9 2 5 .6 2 8 .3
A pl 2 1 .0  3 9 .3 3 5 .6 2 7 .5 2 9 .3
M a y 2 2 .0  4 1 .1 3 6 .9 2 8 .0 3 1 .3
June 2 4 .3  4 2 .6 3 7 .7 2 9 .0 3 2 .8
July 2 3 .4  3 9 .0 3 5 .0 2 8 .3 3 1 .1
Aug 2 3 .3  4 0 .5 3 3 .2 2 6 .3 3 1 .4
Sept 2 2 .7  3 8 .1 3 4 .9 2 6 .5 3 1 .3
O c t 1 8 .6  3 6 .7 3 5 .1 2 4 .9 2 9 .1
N o v 1 6 .5  3 6 .9 3 2 .3 2 3 .2 2 6 .8
Dec 1 5 .9  3 2 .3 3 1 .3 2 2 .1 2 4 .6



TABLE

i /]
(continued) Роде 2

Type ond scole of  irr ig a tio n

t e n p a h o

Basin (flood ) irr ig a tio n  
over the w hole a re a .

M ID D LE  A W AS H  A W A S H  V A LLE Y  UPPER AW AS H

Irriga tion  by w ater pumps over By pump ond d irec t rive r supply IRi dge and  furrow app lica tion  
th e  w ho le  area. to g ra v ity  c o o a I. F ie ld  o p p lic o -N o  inform ation provided on

tion by ridge and furrow and by means o f w ater supply 
flood  (border) irr ig a tio n . >

RIFT V A LLE Y

Ridge ond furrow app lications  
at 16 doy in te rva ls , N o  
in form ation provided on means 
of suppl y ,

Q u an titie s  ond types of fe rtilisers  
used per y e a r .

2 2 ,0 0 0  qu in ta ls  o f rea D A P . 200 quintals  
per year a t  2<y'ha. U re a . 1600 quintals

A m ibora: U rea ot 150 k ^ /h o  
on 50 0  h a .

Jew ane: N o  fe rtilis e r
Dubte: U rea (o' 200  kg /h o

on 9 0 0  h a .

U rea ’>300 quintals
DAP c050 "
A N S 1050 "
K .O 050 "2

N o n e  previously used but p lan  
to use urea a t  I qu intal per 
hectare on 50  of the oreo  
of the current crop (1 9 7 9 /8 0 ) .

Q u a n t i t i e s  a n d  typ e s o f  i n s e c t i c ides 

used per yeor
Endoolfan 4 5 ,3 9 0  Its
DDT/Monocrotophos

6 1 ,6 6 9  Its 
Thiom etonazi nphos 
m othyl 4 1 ,9 1 7  Its
C orbary l 8 ,3 6 3  Its
T riazo lios  2 ,6 4 0  Its
Ethyl Porathion

1 ,6 8 4  Its

Q u an tities  and types used 
vary accord ing to nature 
of in festa tions. M ojor
pests are bollworm s, le a f -  
eaters, sucking pests and  
m ites. W ho le  area is 
trea ted  5 - 7  times per 
seascn.

N o  inform ation provided Thiodau 2 5 %  34 , 740  Its 
D D T /a zo d rin  1 6 ,2 0 0  Its 
C iratoon  250  3 2 ,4 0 0  Its 
Dunban 2 4 %  3 2 ,4 0 0  Its 
Rogur L40 1 6 ,2 0 0  Its

Q u an tities  ond types vary from  
season to  seoson. U sually  sproy 
8 -  10 cycles per seoson . See 
separote list of pesticides used.

D istribution  system for fe rtilisers  and Fertilisers: Tractor Fertilisers: M onuol Fertilisers: M onual Fertilisers: Tractor mounted Fertilisers: Side dressing.
insecticides mounted spreaders. ap p lica tio n s . A p p lic a t io n . spreader. Insecticides: A e r ia l sporying

Insecticides: A e r ia l Insecticides: A e r ia l Insecticides: A e r ia l Insecticides* By trac ter in
spray! ng. spraying spraying. ea rly  stages of

in fes to tion .
A e r ia l spraying more usual.

Is a  G overnm ent A dvising Service  
a v o ilo b le ?  W hat k in d  o f a d v ic e  
is a v a i la b le .

Research and  A dvisory  
D eportm ent re cen tly  
established in  M in is try  
of S tate Farm D ev e lo p 
m en t. C o -o rd in a tio n  of 
nationa l v a rie ty  trails  
undertaken by Ira titu te  
of A g ricu ltu ra l Research.

M in is try  of State Farms 
D evelopm ent provides ad v ic e  
on pest co n tro l, m achinery  
eng ineering  work and  
construction .

A d v ic e  on o broad f ie ld  
re ce ive d  from the 
Institute of A g ricu ltu ra l 
Research.

N o n e Yes, p a rtic u la r ly  on corrboting  
pests and  deceases.
Crop Protection D ivision of M in is try  
of S tate Farms arranges supply o f, 
pesticides ond a irc ra ft spraying  
programmes. Also provicies a d v ic e  
on chem ical usage ond organizes 
seminars for sk ill upgrading of staff 
and w orkers,

W hot m ethod o f p ick in g  is H a n d p ic k in g  H a n d p ic k in g  H a n d p ic k in g  H a n d p ic k in g  H and picking
em ployed

System of crop  ro tatio n jorghum  grown os N o n e
break crop w ith  co tto n .

Tw o-crop ro ta tio n - N o n e
m aize  and co tto n .
Fu ll ro tatio n  patte rn  
not practised .

None



i E N D A H O

W h o *  oih».“'  cr 'p s  a re  grow n  w ith  c o tto n  So rghu m

W h o *  Is the m o rL e t in g  sy stem  »or the 

ourchos*- of s< 'ea c o tto n  from  

Forme's,

N o t  a p p l ic a b le  -  o n ly  

g in n in g  se rv ic e s  g iv e n  

•o fa rm e rs.

p> ice  p o id  to Formers for se e d  c o tto n  N o t  a p p l ic a b le

P '> c e s o b ta in e d  for l in t  c o tto n  L in t: 3 .1  B irr per L g .

a n a  c o tto n  seed  o v e ra g e .
C o t to n  se e d  for p la n t in g -  

1 . 0  B irn  per k g .

L o c a t io n  of g in n e r ie s  s e rv in g  the a re a ,  D u b le  - w e ll  lo c o te d  for the 
farm s o f the low e r aw a sh  

v a l  le y .

W h a t  m easu re s for im p ro ve d  p ro d u c t io n  C o n s is t e n t ly  low  y ie ld in g  

h â v e  b e e n  in tro d u c e d . p lo t s  o re  le ft  fa llo w  for one
se a so n . A l s o  w ee dy  p lo ts.  
F u m e ra i o re c s  o re  c o m p le te ly  

a b a n d o n e d .  P lan s unde r w a y  

to  su b st itu te  so rghum  
fo* c o tto n  on  e o c h  p lo t  e ve ry  

f iv e  ye a rs .
D o u b le  c ro p p in g  tr ia ls  o re  in  

p ro g re s s.

E f f ic ie n c y  o f p e s t ic id e s  is 
d e te rm in e d  e a ch  sea son  for 

a d d it io n  ot w ith d ra w a l of 

c h e m ic o ls .  Fu rrow  ir r ig a t io n  

it  b e in g  in tro d u c e d  g ro d u o l ly  

for the f o l lo w in g  purpose s:

(a ) th e  e co n o m ic  u se  o f  w ote r,

(b ) to  a l lo w  the  w id e r  use  of 

im p ro ve d  b o n d  o n d
m o c h in e  o p e ra t io n s ,

(c ) the  m ore e co n o m ic  use  of 

f e r t i l i s e r s .



P'.'ff« 3
T A BLE  Ì 0 '1  k  • - - . . id )

M ID D L E  A W A S H A W 'A S H  V A U E Y U P P E R  A W A S H R IFT  V A L L E Y

M o ^ - e  o t,d sesame M a l t e  for se ttle r former
c on sum p tion  o n ly .

M o i t e ;  Tobacco; 

C it ru s ;  Bonono; 

K i n o f .

N o n e

N o t  appi  i : a b le N e t  a p p l ic a b le N o t  o p p l ic o b le N o t  a p p l ic a b le

N  ot a p p l ic a b le

N  ■„> ,(■<.* -Ul" . '1

tti-ti 4 /• r-lh'l, the 
C o 'p i- ro f i  m ck'OS m l  bovi» 

i l l  Own qi nn»!l y ,

Form i liovt’ beco
g ìv e n  i l  0*1 t ra in in g  CO ';*lC l 

w ith  g o o d  *<•%.'! l i .

F i.-i l i I Is f i  i a ’«* in lrtvk.. ed

5 - 6  ytrun  after thè lo r d  is 

f i c u l t i v a ’e d . N o  
d e f in ite  » c ib i li  i l  ye l 

o p p o re n l.  T o p ro t e c l  thè

p io n i  frem  p o l l i  OnrJ

d e c e o s rs  ic o d  >s n e u *e d  

w ith  H ? S C .  a n d  ìe e d  
d rc s s in g , iC O u t in g  

p ro ce d u re * b o ve  b e c o  

a d o p ie d  lo  id e n r i ly  thè 

p e s i s it u a f io n  a n d  thè  

sp ro y in g  sc h e d u le .

L in ):  B in  2 7 9 . Q - 

3 2 4 . 2 5  per

100 k g .

C o t to n  se e d  A H ,

B irr 17 -  21 per 

100  k g .

The C o rp o ra t io n  d o e i not l o v e  

i l l  ow n g in n e ry .  fo rm i in  thè

low e r aw a sh  use the Te n doh o  

tjin c t  D u b le .  Those  in  

C e n a n e  o n d  A m i b o ra  use  the  

A d e y  A l u k a  a n d  Sh o o  g in s  at 

A u d is  A b a b a .

Farm  la yo u t  is b e in g  im p ro ve d  

in c lu d in g  e n g in e e r in g  w ork, 

le v e l l in g  a n d  c a n a l c o n s tru c t io n  

M a i r e  p la n t in g  b efo re  co tton  

has hod  the  e ffe c t  of d ep re ss in g  

w eeds a n d  m o il com m on c o l lo n  
p e it i .  A n  in c re a se  in  the  use 

of fe r t ilise r  is p la n n e d ,

P r ice s  p o id  are f i* e d  

by  Ih e  G o v e rn m e n t  

for the  d iffe re n t  

g r o d e s .

C o n t ra c t s  m ode  on basis 
of G o v e rn m e n t  f ix e d

p r ic e s .

C r o p  so ld  os raw  co tton  .

The C o rp o ra t io n  does not 

h a v e  its o w n  g i n s , 

P ro te c t io n  o 'e o  se rve d  b y  

g in n e ry  2 0 0  km  O w oy.

N o  lo c a t io n  g iv e n .

A t te m p t in g  to im prove  

cu i furai p r o c i ic e  by 
in t ro d u c in g  p re -p la n t  

if ig a t io n  sy ste m s,

For the lost three  seasons 

1 1 0 .6 5  6 im  per q u in ta l 

of raw  cotton ; p r ic e  

d e te rm in ed  b y  G o v e rn m e n t  

a g e n c y  for 1.1 82  in ch e s  

stap le  len g th  w h ir  h is 

token  os re p re se n ta t iv e  o* 

u n c la s s if ie d  c o t t o n s .

C »o p  s c l d o s  raw  co tton  to 

t e * t i ’e m il ls  w l'C  ho ve  it 

g in n e d .  C o n t ra c t s  m ode 

on  b a sis  of G o v e rn m e n t  

f ix e d  p r ie e s .

The C o r pera* on does nut 

h a v e  its ow n  g i n s . Those 

u sed  o re  in  the A d d is  A b a b o  

a r e a .

The u se  of fe -til.se r w .ll 

c o n t in u e  to t *  in c re a se d  os 

lo n g  as p o s it iv e  re su lts a re  

ob to i r e d .

P lan t  p ro te c t io n  m easures 

a re  b e !n g  o d op te d  a n d  w il l  
e v e n iu o l ly  be  e m p lo y e d  

th rou gh ou t  the co tton  

g ro w in g  a re a .  C u ltu ro l  

p ra ct ise s w e re  in a d e q u a te  

but e ffort is b e in g  put in to  
the ir  I m p ro ve m e n ' b y  
t ra in in g  the l a b o u r , 

P re -p la n t  i r r ig a t io n  ho» 

b ee n  cfem onstrated to Ih e  

lo bo u r fo rce  o s put* of 

p rog ram m e  to c fe m ge  from  

t ra d it io n a l p ra c t ise  to a 

m ore s c ie n t i f i c a l l y  b a se d  
o n e ,

T r a in in g  now  g iv e n  in  

(a) tim e of ir r ig a t io n  

Ib l  tim e  of p lo u g h in g ,  

d is r in g  etc .

(c ) u se  o f m odern

C u lt iv o b rtg  e q u ip m en t. 
[Hi f i e I d son! roti or«. 

le i r ig h t  p te k in y  tim e,

w ork a l s o  b e in g  d one  on 

im p ro ve d  fi el d la vo u t ,  

le v e l l  iru;, a n d  tlie 

C O/'S t«ui t i<jn of r;yk«'*S 

a n d  r tw n n e ls to proter * 

form s a g u i ns» f lo o d
H a n g e r,



TABLE 1 0 / ?

REPLIES TO  C O T T O N  G IN  Q U E S T IO N N A IR E S

N a m e  and locatio n  of ginnery T E N D A H O  K A LIT I PROGRESS (ID G E T ) A D EI ABEBA 
DUBTE A D D IS  ABABA A D D IS  ABABA A D D IS  ABABA

F a c ilitie s  for storing seed cotton N o n e , seed fe d  to  g in  on a rriv o l C overed  store Stored in  tw o c e lla r*  for 24 hr* N o  problem ?

Description of fa c ilit ie s  for drying  
c o tto n .

N o n e  N o n e  N o n e  N o t c lea r

Description of c lea n in g  mochines See process flo o r below  1 in c lin e d  cleaner Regal feeders above the gin* A ttach ed  w ith  fan* and grovity
1 v e rtic a l c leaner service as c lea n in g  m achine*
ins ta lled  1975, M aker 
C ontinen ta l M oss-G ordon  
G in ,  C o .

D escription of ex trac ting  mochines S u c tio n -s ep ara to r—vaccuum  w heel -  N o n e  N o  in form ation  N o  inform ation
-D is tr ib u to r-H x tra c to r -G in -
-C ondenser (c lean )-P ress

D escription o f gins P la ft-L um m us-88  saw Brush gin M urray  & H ard w ic ke , Saw gins 
Im perio l G i n - P j  sow C ontinenta l M oss-G ordon 12U$aw  gins

G in  C o , Installed  1975

N um ber of g in  stands в 2 2 2

A ge of gins P lo tt-L u m m u s -2 - 1 7  year* 4  y e a n  10 +  years 9  yeor* and 6 yeors 
" " 2 -1 5  years 

Im periol 4 - 5  years

H .P .  per g in  stand Plott-Lumm us - 4 0  H .P .  75  H .P .  30  H .P .  70  H .P .  
Im perial -  5 0  H .P .

Type of fuel used G a s o il  M ains e le c tr ic ity  N o  in form ation  g iven  O il

D escription o f press D ouble box press, H ydrou lic  pres* H ard w ic ke  -  Eter N o  inform ation g iven  
(2 0  inch  x  41 inch) w ith  tromper C o ntinen ta l M oss-G ordon (2 0  inch x 42  inch)

Box stondord ond H i-d e n s ity  press

Dimensions and w eigh t of bole
3

105 cm x 83  cm x 5 3  cm 105 cm x 90  cm x 51 cm 104 cm x 52  cm x 9 6  cm 1 .1 m  
195 kg 179 kg 165 kg 205 kg

F a c ilitie s  for storing bales In open yord on wooden planks C overed  store of adequate Storage ca p ac ity  is in ad eq u a te . Inadequate space due to bu ild ing  
raised o ff  the ground size Bales le ft  in open at peak periods in progress.
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TABLE (contî nued)

g in n e r y  o p e ró le s

Throughput o f b o le t per season:

T E N D A H O K A LIT I PROGRESS (ID G E T ) A D E I ABEBA
DUBTE A D D IS  ABABA A D D IS  ABABA A D D IS  ABABA

W o rk in g  hours of g innery

per day 16 16 24 24
per w eek 96 96 144 144
per year 2304 4400 4032 6000

Months of year in w hich Decem ber to  M a y  inc lusive A ll  months of the yeu* Decem ber to  June inclusive Decem ber to September inc lus ive

O w n  crop: 3 5 ,0 0 0  -  4 0 ,0 0 0  
Farmers: 1 2 ,0 0 0  - 1 5 , 0 0 0

N o  inform ation g iven Up to  1 0 0 ,0 0 0  quintols  
(N o te :  This represents 
5 5 ,8 6 6  boles or 129 kg)

V o rio b le

G o o d  season % 3 6 .7 3 N o  inform ation 9 5 %  N o te : The question 1st p ick  3 4 -3 5 %
bod seoson % 3 3 .4 2 N o  inform ation 9 3 %  question has not 2nd p ick  3 2 -3 4 %
average % 3 5 .2 3 3 3 % 9 4 %  been understood 3rd p ick  3 0 -3 2 %

A verage  waste % 1.41 2.0 5 . 0 G o o d  season: 2 .0  
Bod season: 4 . 0  
A verage : 3 . 0

A verage  y ie ld  o f linters os 
percent of seedcotton

0 .5 0 10.0 ? N i l N o  in form ation  g iven

A ve rag e  y ie ld  of cotton seed 
os percent of seed cotton

6 3 .3 6 6 2 .0 M il 6 4 %

Use to  w hich  cotton seed is pu t. Processing of ed ib le  o i l . O i l  m ills Used for processing o il ond soap N o t known

Percent of seed re ta ined  for p lan tin g 1 .7 0 N o n e N i l N o t known

Treatm ent g iven  to seed before  
issue for p lonting

M a c h in e  and  a c id  d e - lin t in g N o n e N i l N o t known

Prices obto ined  for Averages

lin t
linters
cotton seed not for p lan ting  
cotton seed for p lon ting

3 .1 0  Birn per kg 
0 .5 8  Birn per kg 
1 7 -2 0  Birn per q u in ta l 
1 .0 0  Birn per kg

In ternal m ill consumption

1 7 -2 0  Birn per qu in ta l 
N one

In ternal m ill consumption

19 Birn per qu in ta l 
N o n e

V o rio b le  -  see 
M in is try  of Commerce

G ro w in g  oreas served by ginnery 70  km radius o f Dubte Upper awash 
Lower awash 
M id d le  awash

N i l N o  inform ation g iven
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TABLE

N a m e  ond locatio n  a t ginnery T E N D A H O  K A LITI 
DUBTE A D D IS  ABABA

M a rk e t for lin t -  type of customers 
and quantities  purchased.

Domestic te x t ile  m ill In ternal consumption 
-  6 6 ,2 5 0  q u in ta ls .
Export -  9 ,7 5 0  quinto ls

Transoort problem -  b a le  tc  users N o n e  N o n e

Location of spinning m ills supplied Addis A babo 6  km (akak i) 
Asm ara. Bahir Dor 
D ire  Daw o

F a c ilitie s  for storing cotton bales 
a t ports (export and import)

O pen  ond closed stores N o t known 
a v a ila b le  a t Assab

Location of ports Assab N i l

Tronsport fa c ili t ie s , ginnery  
to port -  adequocy of

A dequ ate  renta l N i l  
Transport a v a ila b le

(confi nued)

PROGRESS (ID G E T) 
A D D IS  ABABA

N¡1

ADEI ABCOE 
A D D IS  A BABA

T e x tile  monufocturers

N o n e N o n e

W ith in  the country Adei Abebe 
A jm oro , Bohir Dor 
D ire  Dowo

N o t known N o t known

N i Assab ond Masowo

N i l N i l

I



11.0 Q U ALITY  OF PRODUCTION

1
11.1 General

A  satisfactory level or quality is generally regarded as that which 

is acceptable to the customer. Most of the products of the N .T .C . are 

easily sold which implies that the quality achieved is satisfactory. There 

is a general shortage of textiles in Ethiopia and in those circumstances the 

level or quality demanded by the puchaser is reduced. However, for 

some particular products for which there are alternative sources of supply 

the customer is more discriminating; examples are printed fabrics, dyed 

polyester/cellulosic fabrics, sweaters and some other garments of cotton knit 

fabrics.

The quality of the N .T .C . produced articles is compared unfavourably 

with the imported alternative in the case of fabrics, and the cottage industry 

product in the case of sweaters. Dyed polyester/cellulosic fabrics produced 

at Dire Dawa are criticized for their lack of colour fastness, and are 

particularly prone to light fading. Print fabrics are rejected for poor printing 

technique and unattractive designs, whilst sweaters are difficult to sell because 

they are produced in styles which are out of fashion. Thus, the criticisms of 

the quality standards of N .T.C. products are due to poor productive techniques 

and to the aesthetic aspects as represented in the design of patterns and the 

style of garments.

Production techniques can be improved by observing good working 

practices. The provision of satisfactory designs and styles which are 

competitive in quality and price with the imported or cottage industry products 

is a much more difficult problem to overcome. Not only must the designs and 

styles be attractive and price competitive, but they must be provided in wide 

variety and this is a major difficulty for the comparatively small Ethiopian 

textile industry serving the small Ethiopian market. Most important fabrics 

come from countries with large textile industries with extensive export markets.
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Their production runs ore long, giving low production costs and the 

opportunity to achieve high quality standards. They are able to make 

up export consignments containing a variety of fabric designs chosen 

from their total export range. For the N *T .C . to match the variety of 

designs offered by importers would involve uneconomically short production 

runs with comparatively low standards of quality in the product.

To enable the N .T.C. to compete successfully with imports it is 

first necessary to carry out a detailed survey of the market in apparel and 

household textiles. From the results of the survey it will be possible to 

define those products which give the N .T.C. suitable competitive 

opportunities in terms of production runs, design and quality.

11.2 Production Quality of Yam and Fabric

The quality of the yarn and fabric has been dealt with in some detail 

in the reports on the individual mills. Standards vary between individual 

mills but the general impression is that there is considerable scope for 

improvement throughout. The causes of poor quality are badly maintained 

machinery, a lack of quality awareness by workers, usually due to inadequate 

training, and a lack of quality control procedures and testing facilities in 

the mills.

The chief defect in quality standards ore as follows:

Yarn: Irregularity; weak places, neps

Loomstate cloth: Broken picks; starting places; broken warp

threads; soiling

Finished cloth; Shade variation, poor colour fastness, off- 

register printing.

A number of textile samples from the N .T .C . mills have been tested 

at the Shirley Institute. The spinning sample results hove been compared with 

those published by Uster, under the title 'Uster Statistics'. This publication
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contains the statistical distribution of world wide test results on cotton 

sliver, rovings and yarn.

Fabric and medical cotton wool samples have been tested against 

appropriate British Standards. A summary of the results is given below 

the detailed results including fabric samples after rubbing tests will be provided 

to the N .T.C.

11.2.1 Siivers and Rovings

Evenness tests were carried out on the Uster II Evenness Tester. Material 

speed was 8 metres per minute and the test duration five minutes.

All the samples showed a degree of irregularity worse than the averages 

in the Uster Statistics, whilst most were in the lowest 5%, i.e. 95%  of the 

test results embodied in the Uster Statistics were better than the results for 

our samples.

11.2.2 Yarns

In the count of 'thin places' and'imperfections' most yarns gave good 

results. They tend to be less good, however, in respect of 'thick places' and 

'neps'. The courser yarns were better than the finer yarns.

All the yarns were strong and most gave strength results (breaking load), 

beyond the good end of the range covered by the Uster Statistics. Extensibility 

was less good with only three samples giving results better than average; these 

were samples 36, 37, and 38. There was a tendency for the finer yarns to be 

worse than the coarse.

Yarns were tested for count variation ond all showed excessive 

variation around the nominal count. The results obtained lie at the poorer 

end of the Uster Statistics range.

11.2.3 Fabrics

Tests were carried out for strength, dimensional stability,and colour 

fastness. Tensile and tear strength tests were conducted on the woven fabrics
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and bursting strength tests on the knitted. With regard to the strength 

aspects, none of the fabrics are particularly weak and would, we think, 

possess sufficient strength for the apparel and household textile end-uses 

envisaged. However, we would suggest that fabrics 2, 4, and 10 be 

restricted to shirts, dresses, and lighter use, also that the Denim (Fabric 15) 

be regarded as a fashion rather than a workwear type.

The biggest failure of these fabrics in the mechanical sense is their 

dimensional stability. For apparel end-uses we would suggest that 2 %

(or 3 %  in some cases) is about the most that would be tolerated with the woven 

fabrics, and many of the samples exceed this in at least one direction.

With knitted fabric a higher shrinkage can be tolerated since such fabrics can 

often be pulled out again after washing, but even so the dimensional changes 

shown by fabrics 7 and 8 seem excessive.

Conclusions Regarding Fabrics

Taking the results of the tests overall, we would say that with the 

fabrics the factors most suspect are the dyeing and finishing. Better selection 

of dyestuffs to give improved colour fastness is needed, as is also better control 

of finishing tensions to minimum shrinkage; even Fabric 1 which is said to be 

Sanforised gives a warp shrinkage higher than the 1%  we would expect for an 

effectively fully-shrunk cloth.

11.3 Quality Improvement

Improvement of quality within the N .T.C. factories is an urgent 

and large task. The causes of the existing low standards of quality are 

numerous and affect every processing department in every mill. Some mills 

are better than others but none achieves a quality level of output that could 

be considered as satisfactory. Amongst operatives there is a lack of awareness 

of the importance of quality in their output which is attributable to inadequate 

basic training, inadequate supervision and inspection, and a near absence of 

standards. Where direct workers are paid on a production incentives system,
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quality is sacrificed for output with little attempt at corrective measures 

by the management. Poor machine maintenance and a lack of spare 

parts is another contributory cause of quality in most production 

departments.

A significant and permanent improvement in quality can only 

be brought about by a wide-scale improvement in every aspect of 

production management. The essential first steps include the employment 

of larger numbers of trained and proficient technical managers^ the 

upgrading of the skills of direct workers' by organised training programmes 

instituted within the mills, and the establishment in mills of quality control 

departments with responsibility for monitoring the quality of production and 

the performance of production machines.

The setting up of quality control departments is the most 

important single step that the N .T .C . can take in a programme of quality 

improvement. Each quality control department should be headed by a 

qualified textile engineer who has received specialised training in quality 

controi for the textile industry. Whilst his direct responsibility is to the 

general manager at the mill, he is also responsible for the provision of 

regular reports on quality monitoring to the heads of all the production 

departments. In addition, he will be expected to issue standards for waste 

percentages, for yields, and for establishing the optimum speed of machines 

in relation to quality. In these latter functions the quality control depart

ment will be expected to work in conjunction with the production control 

and maintenance departments.

There is not space here to deal with all the responsibilities and 

test procedures of an effective quality control department, but the following 

is a list of the main function and activities of such a department:

1. Performance of tests and inspections at strategic points,

from raw materials through finished product, in order to detect 

any faulty conditions at the source and as soon as they arise.
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2. Maintenance and statistical control charts, where 

considered advisable, as an aid in detecting trends 

towards ‘out-of-control* conditions before actual 

unsatisfactory product makes its appearance.

3. Establishment of proper production levels, which will 

combine machine efficiency with product quality.

4. Checking upon maintenance of efficiency levels, 

through analysis of machine downtime records. Low 

machine efficiency may indicate excessive stoppage 

due to end breaks, which in turn may be caused by 

unsatisfactory processing of stock.

5. Establishment of proper waste standards and controls.

In many departments, low waste goes hand in hand with 

higher quality. In other departments, such as combing 

either high or low waste indicates faulty machine 

setting, since removal of predetermined waste percentages 

is essential to uniform quality and costs.

6. Keeping regular machine maintenance and overhaul 

schedules, essential to good production and quality.

7. Controlling production poundages. This means that the

weights produced in each department, as determined 

from counters, clock readings or actual weighings, should 

be com red. After adjustments for waste, moisture and 

in-progress inventories, the totals for one department 

should agree with those for the next department in the 

various stoges of processing.
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TABLE 11/1 ^

RESULTS OF F/ BRIC TESTS

Fabric Strength Tests * Dimensional Stabilii
No. Tensile (kg/5cm) ori Tear (kg) Bursting on on Washing

Woven Fabrics Through Through Knitteds Warp or Weft or
Warp Weft Warp Weft lb/sq.in. Wale-way Coarse-wa

1 168 103 2.0 2.3 — -  1.5 -3 .5

2 64 31 1.0 0.8 — -  2.5 -4 .9

3 124 52 3.6 2.9 — -  1.5 -0 .8

4 76 35 1.0 0.7 — + 0.6 -2 .0

5 118 86 2.7 3.5 — -  2.1 +2.5

6 — — — — 118 -  7.1 -9 .6

7 — — — — 108 -14 .3 +25.5

8 — — — — 121 -1 4 .0 +9.3

9 — — — — 108 -  9.2 -6 .6

10 61 44 3.3 2.1 — -1 2 .0 -9 .5

11 177 63 3.8 3.5 — -  5.9 -1 .5

12 100 79 2.1 2.3 — -  8.7 -0 .8

13 146 79 2.6 5.3 — -  4.9 -1 .3

14 107 43 3.9 4.3 — -  3.8 +4.9

15 163 84 4.6 4.0 — -  9.7 -0 .2

Additi onal tests Sample

Sample

5 identified as all cotton

13 Warp R36.0/2 tex, R ió.4/2 cotton cts. 

Weft R44.8/2 tex, R13.2/2 cotton cts.

* — = shrinkage 

+ = extension

(R denotes resultant count)



r
TABLE 11/2

SP IN N IN G  MILL SAMPLES RECEIVED FOR TESTING

No. Description

1 Card ' T* sliver polyester
2 Card 'B' sliver cotton
3 Card 'A ' sliver cotton
4 Card 'Ap sliver cotton
5 Vonnel V I38 PD3 sliver
6 Drawing 2nd passage 'A ' - cotton
7 Drawing 3rd passage Tetron/cotton
8 Roving 'A ' 0.83 cotton
9 Roving 'A ' 0.83 cotton

10 Roving Vonnel V I38 acrylic
11 Roving 'A ' 1.38 cotton
12 Roving 'A ' 1.38 cotton
13 Roving 1.38 Tetron/ cotton
14 Roving 1.38 Tetron/ cotton

15 Card sliver cotton
16 Roving-draw frame, 1st pass
17 Roving-draw frame 2nd pass
18 Speed-frame roving 0.80
19 Ring tubes - 2 each of count Ne

9s, 12s, 16s, 24s, 30s, 30/2
s

20 Extra 'A ' card sliver
21 Extra ' B‘ card sliver
22 Extra 'A ' 1st pass drawing after combing
23 Extra 'A ' 2nd pass drawing
24 Extra ' B’ 1st pass drawing
25 Extra ' B' 2nd pass drawing
26 2 roving bobbins, Extra 'A ' combed
27 2 roving bobbins, Extra 'B ' carded
28 10 ring bobbins, Extra ' B' carded 24s Ne
29 10 ring bobbins, Extra 'A ' combed 60sNe

30 Card sliver for count 20S Ne
31 Comber sliver
32 Card sliver 0.120
33 Drawing - 1st pass
34 Drawing - 2nd pass
35 2 roving bobbins
36 10 ring bobbins - count 32s Ne
37 10 ring bobbins - count 20s N e
38 10 ring bobbins - count 24s N e

Identity of mill not given

Mill

T.M .D.D.

Eth opion Fabrics

Asmara Textile Mills

Mill 'X '



TABLE 11/3

Sample No. Description Mill

1 Sanforized army twill - cotton T.M.D.D.
2 Dyed broad - cotton II

3 Polyester/cotton twill ll

4 Polyester/cotton broad - printed ll

5 French twill -printed - cotton II

6 Warp knit, ‘Z 1 stripe - cotton Eth. Text. Ind.
7 Weft knit, 2/2 rib - cotton II

8 Weft knit, 1/1 rib - cotton II

9 Weft knit, 2/2 rib - cotton Asm. Text. Mills

10 Loomstate plain weave - cotton, 44/36, Ethiopian Fabric
11 Blue twill - A-18, cotton II

12 Tropical suiting F.43 - cotton II

13 Drill - cotton 2/32s /  2/265 II

14 Blue french twill - D26 II

15 Denim J - 38 II



12.0 EFFLUENT DISPOSAL AN D  TREATMENT

’2.1 Several of the Mills visited during the Survey reported that the Local

Authority in the area, exercised some degree of control on the quality of 

effluent discharged. Generally however, there was no evidence that this had 

been specified, in quantifiable terms, at the factory level.

Only in one reported instance (AKAKI), had the Local Authority complained 

of effluent discharges. In this particular case, inadequately treated effluent had 

been discharged into the nearby river, the water of which was used by downstream 

communities for domestic purposes.

The main methods of effluent disposal encountered were:

(a) Direct to river.

(b) Direct to main town sewers.

(c) By evaporation and seepage.

- Several of the units visited effected partial treatment prior to 

discharge, mainly by the use of settling tanks, thereby reducing the suspended 

solids content, and allowing for pH correction.

It is now apparent, that the Ministry of Health, Division of Environmental 

Health, has issued specifications for the condition of industrial treated waste 

water as follows:

Component of Quality Unit Max. permissible cone, in 
discharged waste water before 
entering receiving watercourse

B.O.D.5 day mg/l 30

C .O .D .2 mg/l 90
Total dissolved solids 110°C mc/l 1000
Suspended solids mg/l 40
Chromium (III) mg/l 2.0
Chromium (VI) mg/l 0.1
Iron mg/l 1.0
Phenole mg/l 0.2
Oil or grease mg/l 20
pH - 6.5 - 8.5
Cyanide mg/l 0.1
N(NH ) mg/l 5.0
h 2s mg/l 0.5
Free chlorine mg/l 0.5
Temperature °C 30 - 35
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The quality requirements normally defined are those for B.QD.5., Suspended 

Solids and pH. In respect of these, the Ministry of Health figures quoted are 

fairly common to those encountered in W.Europe. Typical figures quoted in 

the U.K. are:

Unit Ethiopian 
Min .of Health

U. K. -Commonly 
Quoted

EL.OD.5 day mg/l 30 20

Suspended Solids mg/l 40 30

pH 6.5/8.5 6.0/9.0

Figures for C .O .D . are not normally specified.

The control of pH, removal of B .O .D . and Suspended Solids can be 

achieved by a two stage process consisting of Biological treatment (percolating 

filtration/biological sludge) preceded by flow balancing and neutralisation.

A common treatment sequence being:

PRIMARY TREATMENT - Screening.

Mixing - with pH adjustment.

Balancing.

SECONDARY TREATMENT - Biological Filtration/Aeration.

Final sedimentation.

Such treatment is normally employed to meet the quality requirements for 

B.O .D ,, Su tended Solids and pH quoted above. This treatment however, 

cannot be guaranteed to reduce the C .O .D . or Total Dissolved Solids from which, 

it will be appreciated that it is not possible to give precise capital costs without 

a detailed knowledge of the situation at each of the production units concerned.

A broad guide to capital and running costs for individual production units may be 

gained from the following table; the above factors having been taken into 

consideration.
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Capital Cost Running Cost
2

Per m , handling 
capacity/hour. 
U.S. Dollars

3
Per m , handling 
capacity/hour. 
U.S. Dollars

PRIMARY TREATMENT 2,000 0.06

SECONDARY TREATMENT 6,000 0.15

TERTIARY TREATMENT 4,000 0.25

The capital cost of introducing such treatment systems to existing N .T .C .

production units would be exceedingly high, and probably prove to be an 

intolerable financial burden to the production unit. It is therefore recommended

that compliance to the Ministry of Health's requirements should be approached 

in programmed stages, over a period of time, consistent with economic capability 

and other government environmental development schemes having a bearing on 

this issue.

12.2 Effluent Treatment Plant

12.2.1 Preparation of Effluent for Treatment

As much as 75% of the waste flow is composed of comparatively clean water. 

This water should be segregated from the more concentrated wastes for direct 

discharge to the drains or river. Some may be used for the dilution of more 

concentrated wastes; the quantities and methods involved are a matter for 

individual mill study.

Wastes containing large amounts of acid or alkali may be diluted with other 

mill wastes. Small amounts of acid may be neutralized by the natural alkalinity 

of the water, or by chemicals added in the treatment process. Excess alkali 

above that producing a pH of 9.0 to 9.5 should be removed prior to treatment 

because the usual coag^ mt is dissolved by excessive caustic.

Dye waste should be decolorized prior to treatment. This may be done by 

mixing the dye waste with the bleaching waste prior to treatment. Where the 

bleaching waste is absent or insufficient the addition of ch'oride of lime to the 

dye waste will normally have the desired effect.
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12.2.2 Primary Treatment

Primary treatment of the effluent consists of equalization of the waste, 

coagulation with chemicals, sedimentation, sludge removal and drying, and 

final disposal of the sludge. For mills of the size of those in Ethiopia where 

the finishing works are processing upwards of ten million metres of cloth per 

year, the continuous flow method of treatment is recommended. The principle 

components of such a plant are:

1. Equalization tank

2. Mixing trough with lime feed machine 

and ferric chloride orifice box

3. Coagulation tank

4. Settling tank

5. Sludge beds

The equalization tank should have a capacity of at least three hours maximum 

flow of effluent. The tank is of concrete and has a drain line connected to the 

sludge pump line running from the settling tank to the sludge beds.

Perforated-pipe aerators are installed in the equalization tank and are connected 

to an air compressor. The air requirement is 0.5 cu.ft. per gallon of effluent.

The waste is pumped from the equalization tank to a mixing trough where the 

chemicals are added. From there it enters the bottom of the coagulation tank 

which has a capacity detention period of approximately 20 minutes.

From the coagulating tank the waste passes through large holes in the dividing 

wall with the settling tank which should be equipped with a sludge collecting 

device. The capacity of the settling tank should be sufficient to provide a 1̂  hour 

detention period for maximum flow. The sludge may be gravity drawn or pumped 

to sludge beds for drying.

The capacities of the various tanks for continuous flow treatment of effluent 

is given by the following table;
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CAPACITY A N D  D IM E N S IO N  OF TANKS FOR

CONTINUOUS-FLOW  TREATMENT OF TEXTILE WASTES

Equalizing Coagula tier1 Settling

Rate of : 
flow of 
waste 1 

gal.per 
hr.

i
Ca- ¡Width
pacity ft.* 
cu.ft.

Aver-j
Length age Ca- 

ft.* water pacity 
depth cu.ft. 
ft.* ;

Width
ft.*

‘ Aver- 
Length-age 

ft.*  i water 
! depth 
| ft.*

I

Ca- ! 

pacity
CU.ftj

1

------------ 1

Width
ft.*

Length
ft.*

Aver
age

wate
deptl
ft.*

5000 2000 11 36 ; 5 220 7 7 5 1000 7 29 5

10000 4 000 14 46 6 440 9 9 6 2000 9 37 6

15000 6000 18 56 6 660 11 11 6 3000 11 45 6

20000 8000! 18 63 7 880 11 11 7 4000 11 52 7

25000 lOOOOi 19| 64 8 1 100 12 12 8 5000 12 52 8

'30000t 12000 ! 21
i

70 8 1320 13 13
i — —

8 6000 13 57 8

Inside dimensions

12.2.3 Sludge Drying and Disposal

The method used for sludge drying and disposal must be determined in the light 

of local conditions, e.g. extent of rainfall; availability of land, proximity to 

human habitation etc.

A  common method adopted involves the use of sludge beds. A  typical sludge 

drying bed consists of a lower layer of 6-12 inches of coarse gravel in which are 

laid the under-drain lines of 6 to 8 inch diameter tiles, the lines spaced 6 to 10 

feet apart. An upper layer of 6 to 18 inches of sharp sand is laid over the gravel. 

Sludge is pumped from the settling tank to the beds which are filled to a depth of 

about 12 inches. The sludge is left on the bed until the water content is reduced 

to below 90% when it can be removed by shovel. In good drying weather sludge 

may be removed in ten days. The sludge bed area required per 1 000 gallons of 

effluent treated is approximately 4 square feet for each day required for drying.
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The dried sludge has no value and can only be used for in-filling.

12.2.4 Secondary Treatment

The primary treatment described above will reduce the suspended solids by 

about 50%, and the B.O.D. by about 30%. To achieve the standards laid 

down by the Ethiopian Ministry of Health, i.e. B .O .D . 30; suspended solids 

40; pH 6.5/8.5, it will be necessary to introduce a secondary treatment of the 

wastes, based upon a biological filter.

The filter is composed of a circular bed of stones supported by a proper 

under-drainage system. The waste from the primary settling tank is applied 

to the filter by a rotary distributor. The depth of filter stones should be six 

feet and they should be of hard granite gravel or crushed rock with a size 

varying between 2 \  and 3j inches in diameter. The area of the filter is 

determined by the B.O .D. load to be applied, or approximately 17 square 

feet of filter surface per pound of B.O.D. with a standard depth of six feet.

After biological filtration the waste passed through a secondary settlement 

tank of similar design to that described above for the primary settlement. The 

detention period is one hour, average water depth six feet and width about 25%  

of the length. The sludge from this tank is pumped back to the raw waste as 

it enters the mixing trough, and is treated with the sludge from the primary 

process. The liquid effluent may be discharged directly to the river or the 

municipal drainage system.

12/6



13.0 Manufacturing Costs

General

Manufacturing costs have been analysed as far as the data available permits. 

For most products there are omissions of detail which present difficulties in 

arriving at conclusions on the cost patterns of those products.

Given below is a cost analysis for three counts of cotton yarn produced 

in Hong Kong, Japan and Pakistan. For comparison, estimates of the cotton and 

conversion costs are given for counts 20S and 32s produced at Akaki and Dire Dawa, 

and for count 20S only produced at Fthiofil.

Weaving and dyeing and finishing costs are also compared for fabrics of 

close though not identical constructions. They are plain weave sheeting type 

fabrics all with count 20% warp and weft.

13.1 Yarn Cost Comparisons

Yarn production costs in US cents per kilo are shown in Table 13/1 

for carded counts Ne 20S, 32S and combed 50S, for three major Asiatic exporting 

countries. The costs quoted are for yarn on cone.

Cotton costs:

Cost of raw cotton delivered to the mill and includes allowances for 

all process waste during the course of manufacture into yarn.

Labour costs:

The actual cost of all labour from bale opening to cone winding, (excludes 

maintenance labour). Process supervisors are included but not mill management.

The labour cost is for direct and indirect workers and includes fringe benefits.

Manufacturing supplies:

The actual cost of all supplies for maintenance work, (oil, card clothing, 

rolIs etc.) and includes the labour cost of maintenance and workshop personnel.

Mill overhead:

This includes the cost of steam, electricity, operating expenses and mill 

management.
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Depreciation:

Depreciation costs are based upon the allowances given in the respective 

countries.

Selling expense:

An average of 4 %  of conversion costs plus the cost of cotton.

Admin, and Finance:

An average of 4 j%  of the conversion costs plus the cost of cotton.

The costs of cotton for the Hong Kong and Japanese yarns are based 

on the prices of American cottons of the staple lengths shown in the Table, except 

for the Japanese combed 50S which is a long staple Pima. The cottons used by 

the Pakistan mills are Punjab cottons; they are of a lower price than the American 

cottons and, together with the low labour cost in Pakistan provide that country 

with a cost advantage over their competitors.

Cost comparisons are made with Ethiopian counts 20S and 32S in Table 13/2. 

The Ethiopian cost figures are based on the information provided by the three mills, 

Dire Dawa, Akaki and Ethiofil. Conversion costs for those mills are expressed 

as a total figure because the information is not available to analyse it into the 

categories shown for the foreign mills. It has been assumed that the Ethiopian 

conversion figures provided are made up of those items listed as conversion costs 

for the foreign mills, i.e. labour; manufacturing supplies; mill overhead and 

depreciation*

For Dire Dawa two cost estimates are given for count 20S. The first, 

(column (a)), is derived from the Dire Dawa figures of:

20S Material cost per kg 4.17 Birr

Other conversion costs (kg) 1 .06 Birr

The second cost estimate (column (b)), is based upon the Dire Dawa 

figure for 20S/2, viz.

Material cost per kg 3-42 Birr

Other conversion costs (kg) 0.76 Birr.
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Thus, the second set of costs are for a two-fold yarn, i.e., doubled, 

but the conversion cost is lower than that for the singles. Whilst the explanation 

for the difference in material costs is probably due to the use of a better quality 

cotton :n the singles yarn, no explanation can be offered for the difference 

in the conversion costs.

Two costs are also shown for 20S produced at Akaki, one for weft and 

one for warp. The figures for both yarns are close with a difference of less than 

two cents per kg in the totals.

A higher figure is shown for 20S produced at the Ethiofil mill. This is 

due to the higher cost of the cotton, i.e. 203 cents/kg compared with 177 cents/kg 

for Akaki.

The totals for the Ethiopian produced count 20S are considerably lower 

than the Hong Kong and Japanese costs. Where the lower priced cotton is 

used, as at Akaki the Ethiopian costs are comparable with the Pakistan figures.

The conversion costs themselves are similar for Ethiopia and Pakistan.

For count 32S the cost of production at Dire Dawa and Akaki are 

considerably below the figures for the foreign mills quoted in Table 13/2.

The lower cost of the Ethiopian cotton is the chief reason for the difference 

though conversion costs are lower also, particularly at Dire Dawa. The values 

for Dire Dawa are derived from the figures provided for 32S/2 by subtracting an 

estimate of the cost of doubling.

13.2 Weaving Cost Comparisons

The comparisons are provided for a sheeting type fabric with cojnt 20S 

warp and weft. Manufacturing costs are given in Table 13/3 for fabrics made 

in Hong Kong and Pakistan, and two fabrics produced at Akaki and Dire Dawa.

The Hong Kong and Pakistan fabrics are similar in construction, i.e. 

count 20S Ne warp and weft, 60 ends and picks per inch. They differ in width 

but the costs of production are shown in the Table per square metre.
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The Akaki fabric is Calico 145, with 20S warp and weft, 62 ends and

56 picks per inch. This fabric is lighter in weight than the two foreign cloths,
2 2

i.e. 141 g/m against 156 g/m . Inthelable yarn costs are given for the actual
2

construction, and for a yarn weight adjusted to 156 c/m . The manufacturing 

cost given in the Table does not include finishing costs for the cloth is sold loomstate. 

The manufacturing cost was obtained by subtracting from the grey room unit value 

the cost of the coned yarn, the difference accounting for all the costs of conversion 

of yarn into fabric.

The Dire Dawa cloth is a 62^" wide bed sheeting with 20S warp and weft,

64 ends and 53 picks per inch. The weight per square metre is almost identical
2

to the foreign fabrics at 158 c/m . The manufacturing cost includes yarn at the 

higher of the two costs quoted for 20S in Table 13/2, and dyeing and finishing 

costs in addition to the costs of weaving and weaving preparation.

Whilst the detailed costings are not available for the Ethiopian fabrics 

the total manufacturing cost made up of yarn costs and conversion costs is felt 

to be reasonably accurate. In making comparisons with the foreign costings 

the differences in the construction should be borne in mind, particularly the 

lower numbeisof picks per inch in the two Ethiopian fabrics, a difference of four 

picks in one case and seven in the other. The effect of these differences will be to 

reduce the total manufacturing costs by approximately 3 .5%  in the case of the 

Akaki fabric, and slightly under 2%  for the Dire Dawa fabric.

The overall conclusion is that the two Ethiopian fabrics have lower 

production costs than either of the two foreign fabrics shown in the Table, and 

this in spite of the cost of the cotton used in the Dire Dawa yarn being higher 

than that used in the Pakistan cloth.
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TABLE 13/1

Yarn Production Costs in US Cents/Kg (1979)

Hong Kong

20S Carded 32S Carded 50S Carded

Cotton cost 236.0 258.0 279.0
05/16") (1 /16 ") (1 3/16'

Labour 38.3 54.7 65.8
Manf. supplies 4.1 6.2 12.3
Mill o/head 7.5 11.4 22.2
Depreciation 8.1 12.6 24.1

Sub-total 294.0 342.9 403 .4

Selling 11.8 13.7 16.1
Admin, and Finance 13.2 15.4 18.2

Total 319.0 372.0 437.7

Japan

Cotton cost 239 258 332
(1") (1 1/16") (1 9/16'

Labour 67.4 86.7 146.0
Manf. supplies 4.0 6.7 9.7
Mill o/head 8.8 10.4 14.6
Depreciation 6.7 8.7 10.4

Sub-total 325.9 370.5 512.7

Selling 13.0 14.8 20.5
Admin , and Finance 14.7 16.7 23.1

Total 353.6 402.0 556.3

Pakistan

Cotton cost 178 221 254
(29/32") (1 1/16") (1 1/16"

Labour 22.5 32.0 57.5
Manf. supplies 4.6 8.2 18.5
Mill o/head 13.5 24.7 55.1
Depreciation 13.2 23.5 53.0

Sub-total 231.8 309.4 438.1

Sel 1 ing 9.3 12.4 17.5
Admin, and Finance 10.4 13.9 19.7

Total 251.5 335.7 475.3



TABLE 13/2

Cotton and Conversion Costs in US Cents/Kg
(2)

Count Ne 20S Carded

Hong Kong Japan

Cotton cost 236.0 239.0

Conversion costs

Labour 38.3 67.4
Manf. supplies 4.1 4.0
Mill of head 7.5 8.8
Depreciation 8.1 6.7

Sub-tota1 58.0 86.9

Total cost 294.0 325.9

Count Ne 32S Carded

Cotton cost 258.0 258.0

Conversion costs

Labour 54.7 86.7
Manf. supplies 6.2 6.7
M ill of head 11.4 10.4
Depreciation 12.6 8.7

Sub-total 84.9 112.5

Total cost 342.9 370.5

Pakistan Dire Dawa Akaki

(a) (b) Warp Weft

178.0

22.5 
4.6

13.5 
13.2

208.5 171.0 177.5 177.0

53.8 53.0 38.0(1) 51.6 50.2

231.8 261 .5 209.0 229.1 227.2

221 .0 171.0 190.2

32.0
8.2

24.7
23.5

88.4 45.0 75.8

309.4 216.0 266.0

Ethiofil

203.0

53.0

256.0

Note (1) Conversion cost is for 20/2S and will include doubling costs.
(2) Ethiopian Birr converted to US at rate of 2 Birr = i US $



TABLE 13/3

Comparative Costs of Cotton Sheeting - US Cents

Hong Kong Pakistan Akaki Dire Daw a

Warp/Weft Ne 20 x 20 20 x 20 20 x 20 20 x 20
Construction 60 x 60 60 x 60 62 x 56 64 x 53
Cloth width 92" 38^" 42" 6 2 b "
Type of Loom Automatic Automat ic Automat ic Automatic
Loom speed (ppm) 140 170 170 200
Loom efficiency (%) 89 86 79 82
Hours per loom/year 8664 7401 6840 7920
Weight of yarn (gm) 335 156 140 156 138 141 229 158
Raw Materials Per lin. yd. Per M^ Per lin. yd. Per M^ Per lin . yd. Per M^ Per lin . yd . Per M
(i) Warp and weft 98.4 46.1 32.5 36.3 31 .4 32.2 59.9 41.3
(ii) Size 1.7 0.8 0.9 1.0 A (35.5) \ V  a
(iii) Dyes and chemicals 9.4 4.4 5.1 5.7 J24.2 J  16.7

Labour Cost

(i) Weaving 30.7 14.4 14.2 15.9
(ii) Dyeing and Finishing 12.1 5.7 2.6 2.9

\ 23.6 24.2
Manuf. Supplies 1.9 0.9 0.9 1 .0

r >
L 14.6 L 10.0

Mill Overhead

(i) Weaving 3.8 1.8 3.3 3.7
(ii) Dyeing and Finishing 12.1 5.7 5.4 6.0

Depreciation 3.3 1.5 _ 2 J
J A . J J J J

Total Manufacturing Cost 173.4 81.3 67.0 74.8 55.0 56.4 98.7 68.0
(59.7)

NOTES: 1. 1 he figures in brackets for Akaki are the estimated costs if the yarn per M
p
'  was 156 gm and not the lighter weight of 141 gm.

2. The Ethiopian costs have been converted from Birr at the rate of 2 Birr = 1 US



14.0 LABOUR AN D  MACHINE PRODUCTIVITY

14.1 Spinning

Estimates of productivity are given in Table 14/1 for labour and machines.

14.1.1 Labour Productivity

The iabour productivity values take into account all direct and indirect 

production labour from and including opening to spinning. Maintenance 

staff employed in those departments are also included.

Operative hours per 100 kg of yarn produced (OHK), are shown for 

each mill, together with the assessment of the average count produced . To 

provide meansof comparison between the mills, and with similar indices 

obtained from other countries, the OHK value is also qjoted fora nominal 

count 20s N e .

The OHK for nominal count 20S varies between mills from 31 at Dire Dawa 

to 195 at Idget. Most of the other mills have values between 50 and 69.

The D ire Dawa OHK of 31 is better than the average for Kenya (36), 

and much better than the average for Pakistan (42). All the other mills 

performed unfavourably in comparison with the international indices quoted 

in the Table. Bahr Dar (50), was slightly better than the worst of the Kenya 

mills (51), and the Ethiopicn Fabrics mill was at a similar OHK level with 51.

In the mill reports in Volume 11 a number of critical observations are 

made on the staffing of the Idget mill. The OHK figure of 195 is a measure 

of the level of overmanning in that mill.

Leaving aside the Idget mill, the general conclusion is that the N .T.C. 

spinning mills should aim to reduce their factory work force by an overall 

average of approximately 40%, to get the labour productivity up to a 

similar level of the average for Kenya.

Overmanning at the Idget mill is on a scale which merits special 

consideration by the N.T.C.

14.1.2 Machine Productivity

Machine productivity figures are given in section (B) of Table 14/1,
5 S

for counts Ne 20 and 32 • These were chosen as common counts and for which
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international productivity values are available for comparison . Production 

per spindle per year is quoted, and the production per 1000 spindle/hours.

The production per spindle year is largely determined by the number 

of hours per year that the spindles are operated. Hence, for count 20S 

a figure of 202.3 kg is achieved at Dire Dawa against 104.3 kg, at the Asmara 

Textile Mills. O f the various reasons for the difference the major one is 

hours worked, i.e. 7920 p.a. at Dire Dawa against 5865 at Asmara Textile Mills .

The figure for Bahr Dar is an estimate based upon the spindle rate of 

output of count Ne 21s, adjusted to count 20S.

In terms of production rates per 1000 spindle hours the figures for the 

Ethiopian Mills compare favourably with the international figures quoted.

The Ethiopian mill figures have been calculated upon an assumed spindle 

efficiency of 85% in  the absence of an accurate assessment of efficiency from 

the mills themselves.

14.2 Weaving

14.2.1 Weaving Labour Productivity

Labour productivity in weaving has been expressed in units of man-hours 

per 100,000 m of weft inserted. This is approximately the length of weft 

woven by a loom in ten hours.

The labour taken into the calculation are those employed in all the 

weaving preparation processes, weaving itself and loom-state cloth inspection. 

Also included are the maintenance workers employed on the equipment in 

weaving and weaving preparation.

Results for the five weaving mills are given in Table I 4 /2 , which also 

shows labour productivity figures for Kenya and other countries.

The productivity ratios are shown separately for automatic looms and 

non-automatic looms. In three of the N .T.C. mills, Bahr Dar, Akaki and 

Dire Dawa, numbers of automatic looms are being operated as non-automatics 

in the sense that the replenishment of the weft supply is done manually instead
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of automatically. AtAkaki and Bahr Dai the weft replenishment mechanism 

has been removed from numbers of what were originally automatic looms, 

partly because of a shortage of spare parts, and partly because the loom 

mechanics have difficulty in repairing those particular mechanisms.

At Dire Dawa considerable mechanical trouble is experienced with 

the shuttle change mechanism of the Toyoda looms. The management estimate 

that at any one time, those mechanisms are out of action on 50%  of the looms, 

necessitating manual shuttle changing to keep the looms running. The numbers 

of automatics being operated manually at all three mills is indicated in the 

Table.

The effect is to increase the man-hours per 100,000 m of weft inserted 

and this should be borne in mind in interpreting the data in the Table.

As in spinning, labour productivity in weaving is low by comparison with 

the levels achieved in other countries. The average figure for Kenya, for 

example is less than a half of the best of the Ethiopian Mills, i.e. weaving 

labour productivity in Kenya is more than twice as good as it is in Ethiopia.

14.2.2 Weaving - Machine Productivity

Loom productivity is expressed as its percentage efficiency, i.e.

100 x Actual running time 
Available working time

With the fabrics in production in the N .T.C. mills, an overall efficiency 

figure of 90% should be standard on automatic looms, and 80%  on non-automatics. 

The latter figjre is being achieved on the Kovo looms at Dire Dawa, where 

approximately 362 of 398 Kovo looms are employed on one cloth, thus providing 

the benefits of scale and specialisation.

Loom efficiencies are generally below this level, in spite of the low numbers 

of looms per weaver. The average for all five weaving mills is estimated at 76-3%

Whilst a 90% efficiency level obtains in many other countries with 

pirn change looms on plain cotton and twills, a lower target of 85% is 

recommended as being more feasible for the N .T.C. mills. For non-automatic
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14.3 Productivity Targets

Productivity targets should take account of both machine and 

labour productivity with the aim of achieving that balance of production 

factors which result in maximum production of the specified quality at 

minimum cost.

Machine productivity as measured by machine efficiency, i.e. 

the ratio of machine running time to total time available for work, can 

be maximised by increasing the numbers of workers, e.g. if the number 

of spindles per spinner is reduced from 1 000 to 500 the spindle efficiency 

will rise because ends down will be repaired more quickly. At the same 

time labour costs will rise and the increase in production obtained may be 

purchased by an unacceptable rise in total production costs. Optimisation 

of these production factors is the process of striking the balance which will 

yield minimum production costs at on acceptable quality level.

The relative importance of the factors may vary between very 

different products, e.g. plain weave fabrics and jacquard fabrics. Such 

differences can only be determined by a detailed cost study. For this 

reason the targets recommended below are general, but appropriate to the 

bulk of the N .T.C. production.

Recommended Productivity Targets

Spinning

looms, efficiencies of 75-80% may be considered feasible, unless there

is near specialisation on a single product as in No. 2 mill, Dire Dawa,

in which case a target of 80% plus should be sought.

Count 10s 20s 30s 40

Spindle Efficiency 87 89 90 91

o h k (1) 14 24 36 50

Weavi ng

Automatic looms Non-automatic

Loom efficiency 85 - 90 75 - 80

o h p (2) 3.20 6.50

(1) Operative hours per 100 kg of yarn

(2) Operative hours per 100 000 m of weft inserted.
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Manning Levels14.4

Detailed comment on particular job manning levels is not 

practicable because of the lack of detailed information on the work content 

of each opeiutiori. The mills are clearly overmanned and an estimate of 4Q°i> 

overmanning has been given above; but refers to a comparison with mills in 

Kenya which are themselves overmanned.

If the work loads of machine tenders, such as weavers and spinners 

etc., are considered on the basis of numbers of machines per operative, we 

find that operatives have half the machines of a Kenyan operative, for example, 

the average number of looms per weaver in N o .5 mill at Dire Dawa was 10.8. 

Similar fabrics are woven in the better Kenya mills at 20 looms per weaver.

On the face of it, it would appear that the Ethiopian weaver is working a 

half as hard as the Kenyan weaver but this is not necessarily true; indeed, it 

is almost certainly a wrong assumption. The work load of a machine attendant 

is determined by the frequency of the tasks they are required to perform.

Thus, the main tasks of a weaver are the repair of warp and weft breaks, and 

the amount of work the weaver does depends upon the numbers of warp and 

weft breaks they repair each hour. Hence, a weaver tending ten looms on which 

there is an average of four warp and weft breaks per loom per hour will have a 

work load roughly similar to that of a weaver with 20 looms with an average 

of two warp and weft breaks per loom per hour.

In spinning the work load of the spinner is largely made up of the 

number of ends down repaired per hour on whatever number of spindles are 

tended; in cone-winding it is the frequency of loading, doffing and thread 

breaks that matter and not the number of spindles themselves.

No mill was able to provide reliable data on the frequency of tasks 

carried out by the direct operatives, and without that information no good 

estimate of the correct manning levels can be arrived at. The general 

conclusion, however, as stated before is that all the mills are overmanned 

to some extent. Work studies are required to assess the extent of the 

overmanning in particular jobs.
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TABLE 14/1

Spinning Productivity

1
(A) Labour

Mill Average Count 
Ne

OHK OHK for Nominal 
20s Ne

Adei Abebe 15.7 53 68

Akcr<! 17.7 54 61

Kalitti 16.6 54 65

Idget 10.2 99 195

Asmara Textile Mills 22.1 76 69

Ethio-Fil. 20.2 83 83

Ethiopian Fabrics 21.2 54 51

Bahr Dar 16.0 40 50

Dire Dawa 25.0 39 31

OHK Values for average count 20S Ne

Best
Kenya

24
U.K. U.S.A. W. Germany Turkey Pakistan

Average 36 17 8 10 24 42

Worst 51

OHK: Operative hours per TOO kg of yarn. Includes direct and indirect
labour for processes from and including opening to ring frames. 
Includes maintenance labour divided by numbers of shifts worked.

(B) Machine

Production per spindle/year Production per lOOOsp/hrs

32S
(kg)

Count Ne:
20S Ne 
(kg)

32SNe
(k g )

Hours per 
Year

20*

(k g )

Asmara Textile Mills 104.5 59.2 5865 17.8

Ethio-Fil. 118.5 69.4 5224 22.7

Bahr Dar (Est.) 143.7 - 7667 18.7

Akaki 134.5 - 6840 19.7

Dire Dawa

Mill 3 202.3 101.3 7920 25.5

Mill 5 - 96.7 7920 -

U . S . A . 178.2 97.5 7344 23.9

W . Germany 95.2 49.9 3900 24.4

Kenya 149.2 - 7106 21.0

Pakistan 138.8 80.3 7401 18.8

10.1

13.3

12.8

12.2

13.3

12.8
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TABLE 14/2

Labour Productivity - Weaving -Plainsand Twills

(Operater Hours per 100,000 m of weft inserted)

Automatic Looms N on-Automatic Looms

9.01

7.06 

5.51 (1)

7.09 (2)

8.24

6.20 (3)

Country

Kenya, Best 1.83 5.86

Average 2.60 7.46

Worst 4.04 9.06

Turkey 3.12 6.20

U.K. 1.80 3.60

W. Germany 1.06 2.20

U.S.A. 0.60 1.50

Notes: (1) 234 of 408 automatic looms have manual shuttle change

(2) 180 of 821 automatic looms have manual shuttle change.

(3) Approximately 330 of 660 automatic looms have manual shuttle change.

Mill

Asmara Textile Mills

Ethiopian Fabrics

Bahr Dar

Akaki

Dire Dawa 
Mill 2

Mill 5



15.0 NEW METHODS OF PR DDUCTION

15.1 Intro djction

machinery of a higher technological level than that already installed are 

usually based upon lower total costs of production through a reduction in 

labour requirements. Thus, a Sulzer loom which has a higher capital cost 

per unit rate of output than a conventional automatic shuttle loom, can 

justify its purchase because of the savings made in the costs involved in the 

weft supply system, i.e. the elimination of pirn winding and battery filling 

costs, most of which are labour costs.

Capital cost versus labour cost is the determining factor in investment 

decisions in the textile industries of developed countries, which are long 

established industries with a skilled and stable labour force backed up by a 

well organised educational and technical training infrastructure.

In developing countries the textile industries are of more recent 

development and tend to lack skilled labour and the technical education 

resources. Technical managers are in short supply and industrial performance 

in terms of output, and quality is comparatively poor. In these circumstances 

consideration of the benefits of new investment may extend beyond labour cost 

savings to such things as ease of maintenance, easier management by virtue of 

fewer processes, and more easily obtainable higher quality of output.

The Ethiopian textile industry is for the most part equipped with 

machines of the appropriate technological level for the economic circumstances 

of the country, and for the cost of the labour available. No widescale changes 

are recommended. In two particular situations, however, there is justification 

for at least feasibility studies on the introduction of new technologies into 

N .T .C . mills. These are air jet weaving and open-end spinning at Akaki, and 

tufted carpet manufacture at Debre Berhan. The reasons foi these recommendations 

have been given elsewhere in the report. The following is a brief description 

of the type of machines that should be considered.
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15.2 Air Jet Looms

The advantages of air jet looms over shuttle looms are:

1. Speed An air jet loom is approximately twice as fast 

as a shuttle loom of similar width, e.g.

60" teedspace

Shuttleloom : 175 - 190 p.p.m.

Air jet : 375 p.p.m.

2. Economies in weft supply. The weft supply to an air jet 

loom is a cone or cheese of up to 3 kg in weight. Hence 

the output package at the cone-winders is the input 

package of the loom. The pirn winding process is eliminated 

as too is battery filling. Where the weft is spun on the 

open-end system the spinning output package can become the 

input package to the loom, cutting out the need for cone

winding.

3. Economy of floorspace. For looms of simi lar reed width the 

air jet occupies slightly less floor space than a shuttle loom.

The rate of production per square metre of floor space occupied 

by air jets is, thus, double that when occupied by shuttle 

looms.

4. Working environment. The noise output of air jet looms is 

lower than that from shuttle looms. The effect is a considerable 

improvement in the working environment of the weaving shed.

5. Easier maintenance. Two thirds of the time of a shuttle loom 

mechanic is spent on the repair and adjustment of the picking and 

and checking mechanisms. This work is eliminated by the design 

of the weft projection system of the air jet loom. Adjustments 

are required less frequently and can be carried out more easily 

by following the makers recommendations in the maintenance 

manual.
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The absence of wooden and leather components, the 

performance of which are subject to temperature and 

humidity variations leads to less frequent adjustment 

of loom settings.

Air jet looms vary in price between different manufacturers from 

approximately US %  10000 to US $  20000 for a loom of approximately 

135cm reedspace. The lowest of those prices is similar to that of a well 

made modern automatic shuttle loom, and nearly twice that of the cheapest 

automatic shuttle loom available on the international market. The cheaper 

shuttle loom is, however, slower than the more expensive shuttle loom.

15.3 Open-end (Rotor) Spinning

If air jet looms are installed in the Akaki M ill in the numbers 

recommended the annual production will be approximately doubled.

This means that spinning capacity must be increased and it has been 

recommended that the new equipment should be based upon open-end 

spinning frames.

For the efficient performance from air jet looms it is desirable 

that the weft yarn should be even in diameter. A feature of open-end 

spun yarn is the high degree of regularity obtained, and in this respect 

the yarn is superior to that produced on ringframes.

Two major advantages of the open-end system are, (a) the 

elimination of the roving process, or speed frame, and, (b) the size 

of the spinning output package, (up to 3 kg) compared with the 90 gram 

spinners bobbins from ring frames. Other advantages are:

1. High production rates

The output per rotor is three times that of a ring spindle.
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2. Labour savings

Labour costs savings occur through the elimination of the 

speed frames, of cone-winding in many cases, and the 

removal of the need for doffing teams because of the large 

size of the output package and the reduced doffing 

frequency.

3. Floorspace saving

Elimination of the speed frames and cone-winding results 

in a lower space requirement per kg of yarn produced.

4. Improved yarn quality

The improved yarn regularity brings better weaving performance 

through fewer yarn breaks in the loom.

The capital costs of open-end spinning machines, together with the 

necessary opening and preparation machinery is higher than a ring spinning 

installation of similar capacity. A detailed estimate of the comparative 

capital costs of a suitable sized extension to the Akaki capacity is not 

readily available. A more general estimate of the relative capital costs of 

ring and open-end spinning is as follows:

Annual output of yarn; 5000 tonnes 

Hours worked per year; 7200 

Average yarn count : 17jS Ne

Capital cost of machinery from and

including opening to spinning: US %

Ring spinning 16.5 millions

Open-end spinning 22.0 "

The capital cost of the building and building services are not included 

in t his estimate.
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15.4 Tufted Corpet Monufocture

The production from a single Wilton loom at Debre Berhan is small 

and uneconomical with no visible evidence from the market study to support 

the continued production of this machine. Wilton carpet production and 

consumption throughout the world has been decreasing ckiring the past ten 

years, mainly due to it becoming more uneconomical to produce when 

compared to other woven carpets, for example Axminster, and the 

unprecedented surge and growth of tufted carpets which in turn have captured 

the major part of the previous woven market and more important has created a  

new market of new consumers who could not afford to pay the price of woven 

carpeting. This growth in the demand for tufted carpets and the decline in 

woven carpet is two-fold: viz .

1. Price advantage tufted carpets have over woven as a

result of output of one tufting machine compared to the output of 

a woven carpet loom.

2. Consumer acceptance of tufted carpets is due in no small way to 

the technical advances made in design and colour. These recent 

technical innovations has put tufted carpets in direct competition 

with woven carpets with regard to colour and design. Prior to 

these advances the tufted manufacturer could only produce 

carpets of a single colour or at best a carpet with a mingled effect 

obtained by blending two fibres of different colours. Patterned 

tufted carpets can be produced by two methods, printing and the 

use of patterning attachments on the tufting machine itself which 

enables floral, geometric or medallion patterns to be produced.

By far the most successful has been in the printing field where 

traditional woven designs have been reproduced.

Although if is only in the last twenty years that tufted carpets have 

been commercially accepted, the technique employed is nearly a hundred 

years old, and was used in North America for the production of bedspreads,
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using a backing cloth and coarse cotton waste thread which was stitched 

into the backing cloth using a needle. This is the principle of the 

modern high speed tufting machine. The main factors which influence 

the quality of a tufted carpet (discounting backing) are pile yarn, the 

count structure, height of the pile, type of primary backing doth and the 

number of stitches or tufts per linear inch.

The machines are made in various widths but the majority are 

manufactured in broadloom width, usually 4 meter wide, suitable allowance 

being made for shrinkage which is expected during finishing. The most 

popular finished width is 3.66 meters.

The potential market in Ethiopia for carpets is currently unknown, 

but as the country develops, a demand should occur in the urban areas, 

particularly if the product is within a price range which is acceptable.

Using UK figures for 1979 the average ex works price of a woven carpet was 

the equivalent of 31 Birr per square meter whilst the average price for a 

tufted carpet ex mill in the same period was equivalent to 12 Birr per square 

meter. These figures are obviously based on an efficient productive carpet 

industry of many years, but the further advantage of tufted carpet production 

is the simplicity of the basic tufting machine enabling easy maintenance and 

less lost production due to down time, and the short training period required for 

operatives compared to their counterparts in weaving. These factors together 

indicate the attractive possibilities of serious carpet manufacturing in Ethiopia.

Machinery requirements 11

11 is envisaged that the production of plain dyed tufted carpet would 

be the best starting point for a new manufactuer, and also is probably the most 

likely to sell in the market place in the first instance. To produce this type 

of carpet it is recommended that either, dyed yarn is purchased ready for 

tufting, or dyed fibre is purchased and then spun within the N .T.C. mills.
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A single tufting machine will produce the type of carpet at the rate of
2

approximately 160m per hour. Therefore it is important that a market 

already exists, and can be developed as the production rate is quite rapid.

The predominant carpet yarns used in tufting are nylon, followed 

by polypropylene and polyester. The primary backing cloth into which the 

tufts are placed is traditionally manufactured of jute, but recent technical 

innovations in this field, new products acceptable for tufting manufacture 

have been developed, and a selection of these are noted below:

(i) Polypropylene tape, warp and weft

(ii) Polypropylene tape warp, and multi filament polypropylene 

weft

(iii) Polypropylene tape warp and jute yarn weft

(iv) Polyester multifilament warp and weft (the multifilament: 

being formed into individual tapes by a special adhesive.

Typical Primary Backing Structure

Ends per inch Approx Weight (grams per square meter)

10 X 13 1 2 0 . 8 8

10 x 10 107.86

18 x 10 107.86

24 x 13 126.46

XC
N 11 119.02

The warps are usually within the range 1,000-1150 denier, the weft 

1050-1150 denier.

lo c Coat

To hold the tufted yarn in place in the primary backing cloth it is 

necessary to subject the carpet to a process which will achieve this end.

This is known as loc coating and involves the carpet being processed through 

a machine which spreads on even layers of latex compound over the back of 

the carpet. At the same time a second backing cloth is released and firmly 

bonded by the latex to the carpet. This is known as secondary backing and 

is necessary to stop rubbing and friction on the back tufts of the carpet.









r 1
Large quantities of tufted carpets are usually finished with a foam process 

instead of the secondary backing but this process would not be suitable for 

the Ethiopian climate where foam backing turns to dust as a result of heat 

and humidity.

The usual manufactured size of a typical tufted carpet is 12 feet wide 

by 100 metres in length, (the length being cut at the tufting machine and is a 

nominal length for handling purposes). It would be advisable to have a cutting 

table in the sequence of processes enabling lengths of varying size to be cut to 

suit individual homes.

Large quantities of second hand machinery are currently available in 

Western Europe and North America due to over capacity in the industry. If a 

decision is taken to enter tufted carpet manufacture consideration should be 

given to purchasing good second hand machinery.



16.0 FIBRE SUBSTITUTION

16.1 Cotton

The question of the substitution of Ethiopian cotton by a cheaper 

sliorter staple imported variety has been considered in some technical detail 

in Section 7 of the report on the Asmara Textile Mill (pages H/19 -H/22, 

part II of volume 2).

It is concluded that the Ethiopian cottons used in the coarser counts, 

for which an imported shorter staple would be adequate, are of a quality which 

would not command an export price sufficient to justify the exchange.

More generally the widespread poor spinning conditions that exist 

in the N .T .C . mills would lead to a considerable drop in machine efficiency 

if shorter staple cottons were substituted for Ethiopian cotton. As the technical 

standards of spinning practice improves, together with better maintenance and 

more effective quality control, the case for the import/export exchange will 

become stronger.

16.2 Rayon

Consideration should be given to the partial substitution of cotton 

by rayon. The main factors in the use of rayon as a blend are, cheapness 

(relative to cotton) good processing characteristics in which there is a general 

resemblance to cotton, adequate strength and great diversity of physical forms. 

The disadvantages of rayon were connected with low wet strength, but in new 

types of rayon, wet strength is much improved and less of a problem when 

blended with cotton.

During the period where man-made fibres have been developing, 

viscose rayon producers have successfully developed, polynosic and high wet 

modulus fibres, which have resulted in remarkable technical improvements in 

respect of normal staple and are particularly suitable for blending with v ">tton.
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The processing of viscose/cotton blends at the weaving stage does not 

present any special difficulties, mainly because the fibre is very similar to 

cotton and therefore does not suffer from the serious inconveniences deriving 

from the electrostatic charges present when processing synthetic fibres, though 

it is important that the relative humidity is not less than 70% In the weaving 

shed. The proportion of cotton/rayon blended yarns prior to weaving requires 

a slight reduction in the tension of the yarns during warping. As a sizing 

agent it is advisable to use products based on potato flour with the addition of 

resins to make the outer film less stiff, thus avoiding formation of powder, or 

to use products based on carboxymethyl/cellulose.

When using flour it is advisable to keep its percentage lower then 

when sizing 100% cotton in order to avoid a stiffening of the yarn. Also 

during sizing warp tension should also be lower than that required for cotton 

in order to avoid the formation of weak threads which will cause entanglements 

or breakage during dyeing. The humidity of the yarn at the outset of the drying 

machine should be lower than for pure cotton and therefore the speed and 

temperature of the cylinders must be adjusted according to the types of sizing 

machine. The humidity content of blended yarns should be about 7-8%.

Fabrics of cotton/viscose staple blends have a marked technical and 

economic interest for their use in several end uses, for example, sheets, table

cloths and linings, (growth areas in Ethiopia) and light apparel fabrics etc.

In the production of these fabrics it is important to make a distinction between 

using blends of up to 20%  viscose and blends of 50/50. It is known that the 

chemical behaviour of staple fibre is similar to cotton, though with a minimum 

resistance to alkali. As a consequence blended fabrics of this type should not 

undergj very akali scourings. Mercerization is not advised for ordinary viscose 

staple blends, but is acceptable for cotton polynosic fabrics. Fabrics with a 

low percentage of staple fibre do not show particular problems in dyeing and 

printing, but fabrics of sa'/ 50/50 blends need a selection of dyestuffs in order 

to get on even covering of the two fibres. It is therefore recommended that the 

percentage b'end considered should be no more than 20%  viscose with 80%  cotton.
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The current prices of rayon staple is approximately 80%  of the 

price of American middling 1" staple cotton. O f the total conversion costs 

of 20s yarn at Dire Dawa, Akaki and Ethiofil, (Table 13/2), cotton fibre 

accounts for 78 - 80%. The substitution of 20%  of the cotton with rayon 

would reduce the fibre cost by 4% , and the total yarn conversion cost by 

3.2% .
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17.0 BENEFITS FROM INVESTMENT RECOM M ENDATIONS

17.1 General

A summary of the recommendations involving capital expenditure 

is given in Table 2. The Table lists the expected benefits from each 

recommendation in qualitative terms rather than financial terms, the 

calculation of which is lengthy and based in many cases on assumptions.

Many of the benefits are intangible in the sense that it is extremely 

difficult to measure them in financial terms because the necessary data is 

not available, for example, item 3, Adei Abebe, for which the recommendation 

is to overhaul the air conditioning plant. The benefit expected to accrue is 

better control of air conditions leading to an improvement in the output 

performance of machines, e.g. fewer ends down, higher machine efficiency. 

Translation of those benefits into the estimated reduction in costs is not feasible. 

One can calculate what the costs would be if a satisfactory production 

performance were achieved, but it is impracticable to assess what contribution 

improved air conditioning will make towards that satisfactory,or target 

performance level which depends upon other factors in addition to good air 

conditioning. One can certainly say that without an effective air conditioning 

system a satisfactory machine performance will not be achieved.

The value of investment recommendations resulting in better quality is 

another example where the benefits are difficult to evaluate. When the quality 

improvement is in an intermediate product such as sliver or roving, benefits 

will occur in spinning in the form of fewer end breaks and more regular yarn. 

Thus, spinning frame efficiency is improved, labour productivity increased 

whilst the provision of a better yarn will have beneficial effects in weaving 

and the quality of the cloth. The potential for these benefits is created by the 

investment action recommended, but their pre-determined evaluation is extremely 

di fficult.
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The only area where it is feasible to make an estimate of the financial 

benefits is where the provision of balancing machinery is suggested. The direct 

result, and a calcuable one, is an increase in production leading to an increase 

in revenue. Virtually all such recommendations apply to the spinning processes 

and they are dealt with in section 17.2 below.

17.2 Benefits from Recommendations in Spinning

An attempt has been made to evaluate the benefits which would accrue 

to the Ethiopian textile industry if the spinning recommendations summerized in 

Table 2, Executive Summary were implemented. Most of the recommendations 

are concerned with adjusting individual process departments in order to remove 

bottlenecks: improving the physical condition of existing drafting rollers, aprons, 

ring spindles etc. in order to achieve faster operating speeds and higher yarn 

quality standards; lifting machine and operative productivity by providing better 

and controlled working environment. However, the benefits from balancing and 

operating at faster speeds yield greater and more easily calculated benefits. 

Estimates suggest that the quite exceptional conditions at Idget factory, where 

a 30% reduction in manning levels was recommended, would enable labour costs 

there to be reduced by an amount similar to that by which sales income would 

increase if the projected output was achieved. In all other mills the ravings 

in operating costs arising from improved machine and operative productivity, 

is small relative to the additional income expected from the improved balance 

and further operation of the plan.

The estimated total cost of purchasing new and renovating and 

rehabilitating existing machine y at the nine companies engaged in cotton 

spinning (excluding Debre Berhon) listed in Table 3 Executive Summary is 

US %  8.892 m. For an expenditure of this sum, the mills will be able to 

lift their annual production (based on the prepared product mix detailed in 

the main body of the report), by an estimated 3500 tons a year,roughly worth 

an additional sales income of US %  7.5 m annually. (The sales income is 

based on 1978 yarn prices). In most mills the extra investment yields an 

increase in annual sales income greater than itself. Exceptions to this 

general rule are Idget and Ethiopian Fabrics; both these mills requirirg
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substantial investment in the 1983-84 period. In this period US ^3.25m 

is allotted to Idget for a new factory building, and a further US $  0.36m 

for moving the existing machinery into it. A large proportion of the 

investment in Ethiopian Fabrics in this latter period is also concerned with 

the improvement in the working environment, namely US /950,000for the 

purchasing of air conditioning machinery and its installation. Such 

investment must by its nature contribute to second order benefits such as 

reduced absenteeism and improved productivity.
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INTRODUCTION VOLUME TWO

The three parts of volume Two contain the report on each plant 

visited, together with a set of Tables which provide »he machinery register; 

the numbers of staff in each production department, and estimates of the i

output of each department.

The text of each individual mill report is followed immediately by 

the Tables relevant to that mill.

Machinery condition is given one of four ratings, viz.

Rating Condition

1 In new or excellent condition.

2 Some wear but in reasonable condition with 

several years of useful life remaining.

3 Showing signs of considerable wear and in need 

of extensive overhaul or major modification.

4 Worn out or obsolete and should be replaced.

The ratings given are shown in the Tables with the machine 

descriptions.



ADEI ABEBE

Processes: Spinning; Blanket Weaving; Stitch Bonding; Yarn Dyeing

Spindles: 10, 720. Doubling Spindles: 360. Looms : 14.

Annual Production: Yarn: 2272 tonnes, Blankets: 358000

1

0 M ACH INE EFFICIENCY A N D  PRODUCTIVITY

Spinning

Adei Abeba’s main product is sales yarn. The mill was originally 

equipped with machinery manufactured in 1961 and which is well suited 

to the production of this type of yarn. Since that period additional 

machinery has been added, notably a complete single scutcher opening 

and cleaning line (1979), three high production cards (1978) and draw- 

frames, roving frames, and ringframes (1975) with a view to increasing 

the capacity of the mill and balancing departmental deficiencies.

The present departmental capacities, based on existing operating 

conditions are shown in Table A below, from which it is clear that attempts 

to balance the plant seem to have been largely inefficient (See Column 21.

TABLE A. Departmental Capacity: Adei Abeba (Kg/hr)

Department Claimed Depart
mental Capacity

Departmental Capacity 
for a balanced plant

Rationalised Dep 
Capacity (Balanc

(1) (2) (3) (4)

Ringframes 272 272 295

Roving frames 465 274 297

Drawframes 253 277 300

Cards 302 284 308

Blowing Room 434 297 322/347

Reeling 134 248 272

Winding 32 13 13

Doubling 30 13 13



using the published Waste Multuplier values for Adei Abeba the necessary 

departmental capacities for a balanced plant are calculated and shown in 

Column (3). These are based on the existing number of ringframes operating 

under the conditions shown in Tc'de A / l . However, there are notable 

inconsistencies in this table. For example, the five RCI frames with 46 mm 

package sizes should be able to run faster than the larger packaged S5 

frames if traveller life is any limitation. If front roller speed is the 

limitation, and this is more likely, then we believe that the S5's and 

RCI should both be able to run faster than they are doing at present.

11 OCX) rev/min for these frames is not exceptional.

After making these adjustments to running speeds, and re-allocating the 

finer count yarns to the smaller ring-diameter frames, we conclude that an 

output of 295 Kg/hr of yarn is a reasonable output for the mill to aim at. 

Production would then be:

— 170 Kg/hr of 21 Ne yarn;

— 10 Kg/hr of 16 Ne yarn;

— 13 Kg/hr of 15 Ne yarn;

— 82 Kg/hr of 10 Ne yarn;

— 20 Kg/hr of 6.5 Ne yarn.

At first glance it appears that the drawframe capacity given in Table A 

prevents the achievement of this output. However, the four S.20 frames are 

running at only 155 metres/min when we believe them capable of at least 

double this speed. In order to achieve this faster speed however, it will be 

necessary to implement better quality control and maintenance programmes 

than are being used at the moment, and which are discussed below.

In carding, some small increase in output is clearly necessary. Here we 

recommend the purchaseof three more C40 high production cards, and the 

scrapping of eight of the older T15/2 conventional cards. This will provide 

the necessary additional capacity, and at the same time allow the new and 

existing C40 cards to be operated at 90%  overall efficiency - a figure we 

believe the mill is more readily able to sustain. The T15/2 cards should be
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broken down for spare parts.

To meet the proposed new yarn capacity of 27? Kg/hr of sales yarn 

(21 Ne, 10 Ne, 6 .1» Ne) it appears from Table A/l to be necessary to 

increase reeling capacity as well. Based on the claimed performance 

levels it is necessary to increase the number of reelers by 16 simply to meet 

the new requirement for 21's Ne yarr. alone. However, Table A  suggests 

that the claimed figures are not realistic, and we calculate that reeling 

frames running at 200 rev/min with a 1.5 yard circumference swift, and at 

50%  overall efficiency will in fact produce 18 Kg/hr of 21 Ne yarn in 

skein form. If this larger production rate is in fact the case (as we believe) 

then no additional frames are necessary.

Estimated cost of balancing the plant is:

—  for 4 typec40 cards: US %  268000.

2 Blanket Making

2.1 Woven Blankets

Weaving efficiency is an average of 65%  which is reasonable taking 

account of the need for manual shuttle changing with the very coarse weft 

(count Is Ne). The installation of 14 looms is small but operating on three 

shifts it produces 196300 blankets per year. Each weaver tends a single 

loom and most of their work is taken up in shuttle changing. With the non

automatic looms in use there is little prospect of improving either labour or 

machine productivity. This can only be achieved by re-equipment with 

modern rapier looms which would operate at higher speeds and give economies 

in the system of weft supply. For the time being such re-equipment is not 

recommended until the general question of NTC blanket production is considered.

2.2 Stitchbonded Blanket Production

Three Arachne PI machines are installed of which only two were in

production at the time of the visit. Annual production in 1978 was 580,000 m^

whilst the potential production at moderate operating efficiencies was and is
2

800000m . The productivity of these machines is, thus, extremely low.
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The chief causes of low production are, (i) shortage of fleece, i.e. 

cotton waste, and (ii) carding capacity to make the fleece.

To balance the installation a third card is required. Before any 

decision is taken to acquire a new card, however, adequate supplies of 

cotton waste to keep all three machines running, must be assured.

Yam Dyeing

The main wet processing revolves about the reclaiming of wool, 

acrylic and other waste from UK and other sources. The waste is firstly 

sorted by hand into colour categories and graded into white, medium and 

dark shade. Preparatory mechanical processing is plucking and shredding 

followed by dyeing, hydro extracting, drying and subsequent baling. White 

waste is normally reserved for dyeing into pastel shades, the medium and 

dork waste being dyed into the darker shades - this is carried out in the 

dyeing plant which has been in existence since the factory start-up.

The company has a second dyehouse for yarn dyeing and finishing, 

this unit was equipped and partly commissioned at the time of Nationalisation; 

but has remained dormant ever since. The stated intention is that this will 

be fully commissioned at a time coinciding with the spinning extension. This 

is unused good equipment, and in the National interest should be utilised, 

either on the present site or elsewhere.

BUILDINGS A N D  SERVICES

Bui Idings

The layout and construction of the buildings comprising the factory 

are eminently suitable for their purpose and allow adequate storage 

facilities. A considerable quantity of dyes and chemicals were stored in 

the new yarn dyehouse. This will not be a satisfactory area for storage 

when commissioning has been completed, apart from which, the quantity 

in storage represents a considerable monetary value, particularly on present 

day costs.



2.2 Services

2.2.1 Steam generation

The company has been reliant upon a single boiler:

Make:

Date:

Working press: 

Rating:

Steamatic Cyclonic 

1968 

5 ATM

2000 Kg steam/hr.

At the time of installing the new yarn dyeing equipment, a second 

boiler was installed, this is in the process of being commissioned, and is 

planned to be in use during 1979. The second boiler has a greater rating 

and will allow the older unit to be held in reserve, details of this are:

2.2.2

2.2.3

2.2.4

Make:

Date:

Working press: 

Rati ng :

Steamatic Cyclonic 

1974 

5 ATM

4000 Kg steam/hr

Water Supply

The company does not use large volumes of water relative to its 

production. Supply was stated to be satisfactory, and no problem was 

foreseen for the new yarn dyeing plant when this is in production.

Effluent

Currently, all processing effluent is discharged to the municipal 

sewage system. Plans are in hand to link the effluent from the factory 

to the settling tanks sited at Ethiopian Sewing Thread Co., if this is the 

case, care should be taken that these are not overloaded, particularly 

if expansion at the other company is contemplated.

Air conditioning

Mazzini unit air conditioners are installed in the main Adei Abeba 

plant room, that is carding through spinning to twisting. There are no 

partitions in the room so it is virtually impossible for the management to 

achieve the 45%  RH at carding and 65%  RH at spinning that it desires.
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For this reason the plant is set at ‘45%  to 5 5 % '.  Such a setting however, 

is inconsistent with the design of the machinery, and as the units on at 

least one occasion were not switched on when we visited the plant, we 

believe that the air-conditioning equipment suffers, in the same way as 

other machinery, from a lack of maintenance. This impression was further 

confirmed by the leaks which dripped onto the gangway when the water was 

flowing, and the generally dirty and torn condition of the air filters. In 

addition the water spray pump motors burn out frequently. No one in the 

plant has received training at Mazzini, and the last visit by a Mazzini 

engineer was over twelve months ago. The mill has installation instructions 

but unfortunately no maintenance manual.

There is then no way in which the mill can repair and maintain its 

existing units without obtaining assistance from outside.

We therefore recommend the mill to seek the services of a Mazzini 

commissioning engineer after and only after, they have recruited a suitable 

engineer to take responsibility for the air-conditioning units. Such an 

engineer is absolutely necessary for the new mill and whoever is appointed 

should be capable of looking after the installations in both mills. The cost 

of such a commissioning engineer in time and subsistence, air fares etc, for 

a three month stay, that is, sufficient time to maintain the existing units and 

familiarise the local engineer with their operation, is estimated to be 

US f  68000 (including an allowance for replacement parts for the existing 

9 units).

3.0 C O N D IT IO N  OF EQUIPMENT

3.1 Spinning

When rating the condition of all the machinery we hove borne in 

mind the end-use for which the yarn is mainly intended. We do not 

however, go as for as the management who believe that the demand is so 

high that any quality of yarn can be sold. The machinery has been assessed,



with a v;ew to producing an acceptable quality of yarn for a future, more 

quality conscious, market.

Spare parts for the Marzotti and Muzzini air conditioning machinery 

have not presented management with any problems in the past. However, 

this is not the case for the Polish PJ31C ring frames and the blanket looms 

on which some spares have been difficult to obtain.

Given that ¡here is generally speaking no problem then with the spare 

parts, the main reason for most of the machinery being in need of more care 

and attention must lie with the level of maintenance and for the competence 

of the mill's production supervision. As the other mills in Ethiopia, Adei 

Abeba has difficulties recruiting an adequate number of technically skilled 

personnel suitable for employment in the textile industry. Schemes for 

scheduled maintenance are of no value whatsoever if competent staff are not 

available to work them, and this is the case at Adei Abeba. Schemes are 

in existence but they cannot be worked. If we examine the performance 

of the production supervision, we find that a fine appreciation of technical 

matters exist; frame parts are correctly aligned, important rollers are in 

better condition than those less important, tapes are running true without 

undue vibration, cards are reground at regular intervals etc, all of which 

tends to confirm the fact that if more maintenance staff were available, the 

supervision is capable of employing it gainfully.

If more maintenance effort can be mustered then the machinery can 

generally be expected to perform satisfactorily until the end of the 1980's .

Two exceptions to this general rule are to be found in the winding and 

doubling department. The 24 spindle Majed Type RZ 10-Z assembly winding 

unit is in a bod condition . The winding drums are heavily scored, some 

tensioning devices are missing, others that exist have varying weights on them. 

The cost of a modern non-automatic unit to replace these units is US %  26000. 

The Majed Type RZ-3 post doubling winder is in even worse condition. Its 

replacement, if necessary (the existing unit is not working and appears not 

to have been so for some considerable period), would cost an estimated 

US /  26000.
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Benefits which would accrue from such a replacement policy would 

be mainly as a result of higher operating speeds, bette, yarn quality, and 

lower processing costs in subsequent non-spinning activities.

3.2 Blanket Making Equipment

The warp and weft preparation equipment is simple and robust and will 

last for over five years with reasonable maintenance.

The 14 Galileo looms are also robust machines and running at the slow 

speed of 90 p.p.m. they will give many more years of useful life. They are, 

however, in need of improved maintenance and tuning, a sympton of which is 

the frequency with which the loom is stopped by the shuttle protector mechanism. 

The sudden shock to the drive wheel breaks the teeth and four wheels per year 

require repairs for broken teeth. These looms will benefit from a thorough 

check on their settings, with subsequent checks ct each beam change.

The Arachne stitchbending machines, and the associated cards require 

better maintenance. They are all in reasonable condition for their age, but 

that condition could deteriorate rapidly in the next two years if their maintenance 

is not improved. The foundations supporting the cards are becoming loose.

Their repair should be carried out in the near future.

3.3. Yarn Dyeing

As evident from the inventory of equipment the general condition of this is 

poorandthe majority of equipment is in need of major overhaul or, alternatively 

planned replacement during the next 1-2 years, if the quality production is to 

be maintained and improved in the immediate years ahead.

The Majed P I7 twister has also been rated 4. Again if it is really

necessary for the mill to double yarns, then we would recomr. end its

replacement as well, at an estimated cost of US $ 81 000.

A/8



The present condition of equipment is due to inadequate maintenance. 

Assurance was given that maintenance is now a higher management priority 

and that scheduling schemes are in operation, unless this is a reality, equipment 

will deteriorate further at a very rapid rate.

4.0 W ORKING  ENVIRONM ENT

Working conditions within production departments are reasonably good. 

Ventillation equipment in spinning and weaving departments, although not 

automatic appeared to be quite adequate for the purpose.

Health and Safety

Safe working conditions in respect of floors, machine spacing, lighting 

and machine guarding are at a reasonable standard.

The Company maintains a 24 hour first-aid/medical service with fully 

trained medical staff and in the charge of the company doctor.

Continuing the practice established in earlier years, the company 

operates a to and from work busing service for the benefit of all employees.

Fire Precautions

A trained fire-fight crew is employed at the factory. The trained 

staff give instructional training to other groups of workers, allowing a 

24 hour fire fighting capability.

The Company does not possess heavy fire-fighting equipment. A  minimal 

supply of extinguishers were evident in processing departments, none of which were 

suitable for electrically originated fire outbreaks.

5.0 MAINTENANCE

Lack of maintenance is a major cause of lower than expected production 

in the blow-room (production at current levels should have made the latest 

single scutcher opening line unnecessary), drawframes and roving frames (the
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latest BC3 machine is unnecessary os production requirements should 

be met on the 4 Type P3G units).

In order to improve the level of maintenance in the factory and to 

reduce the apparent conflict between maintenance and production seen, 

we believe a department should be set up comprising the following:

1 Technical Manager. A professional engineer (mechanical or 

electrical) lo take charge of all maintenance on the existing and expansion 

sites. 2 Mill Maintenance Supervisors (for existing and extension mills).

Spinning Workshops

2 Assistant supervisors

3 Mechanics (shift work)

4 Cot/card grinders

Power Supply Installation

1 Electrical Engineer

3 Chief Electricians (shiftwork)

6 Electricians (shift work)

4 Motor maintenance mechanics

3 Electrical station operators (shift work)

Air Conditioning

1 Mechanical Engineer

6 Conditioning unit mechanics (shift work)

Sprinkler Plant (Extension)

3 Pump Mechanics (shift work)

2 Plumbers

1 Diesel mechanic
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Mechanical Workshops (Existing and Extension)

4 Lathe operators

1 Universal milling operator

1 Dri 11 operator

3 Mechanics

3 Carpenters

2 Plumbers

2 Welders

Administration

2 Clerks (1 for safety, security, and fire protection) 

(1 for engineering and fire insurance)

1 Draughtsman

1 Clerk for stores and plant records

1 Maintenance and Cost Control Clerk.

6.0 PRODUCT QUALITY

6.1 Spinning

The quality of yarn produced is average for Ethiopian mills, judged 

visually. However, the mill does keep records of the relatively simple 

wrapping tests it carries out at the moment. On the basis of these records, 

from which we recorded only those on Machine 25, we calculate the average 

and standard deviation of the yarn count spun to be 20.37 + 1.036 Ne 

for a nominal 21 Ne yarn. Thus if these figures are typical of the mills 

total production, a saving in raw material costs of roughly 300000 Birr/annum 

(based on the 1978/79, first eight months consumption level) is possible.

The standard deviation figure, when compared with the Uster published 

international standards, suggests that Adei Abeba is within the worst 10% 

of mills tested, or that 90 %  of the mills tested achieve a deviation in

counts less than Adei Abeba. This figure is probably distorted in favour 

of the Adei Abeba mill as it does not take into account variations between 

machines or short-term variations both of which would normally be expected
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to increase the deviation further. The sample is admittedly small so 

any conclusions drawn from the tests should be treated with caution.

40 readings taken over a period of twelve days in September 1979 

probably does not accurately illustrate the variations in count which 

can occur.

Bearing in mind the end-use for which the yarn is intended we 

therefore recommend that at least the following quality control tests be 

carried out:

— For controlling the blending of bales and determining 

the appropriate roller settings, a Wira Fineness Metre 

(which the mill already has) and comb staple sorter

— Roller eccentricity tests

— Twist tests

— Blackboard tests

— Nep counts

— Yarn regulating and strength tests

No additional costs for testing equipment need be included as all of 

the equipment is expected to be delivered for the Adei Abeba expansion.

The recommended staff required to man the department are:

1 Quality Control Supervisor

2 Assistant Supervisors (Existing and Extension)

2 Raw Cotton Analysers

1 Twist Analyser

3 Yarn/sliver Analysers (shift work)

2 Uster Operators 

Total 11

6.2 Blanket Production

The stitch-bonded blankets are destined for the cheapest sector of the 

market in which weight and durability rather than quality are the prime 

considerations. At this level the quality of production is adequate.
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The woven and raised check blankets are of reasonable quality for most 

minor faults are obscured by the raising process. Quality can be improved 

but onlyinthe aesthetic sense, through the introduction of new designs and 

more subtle colours.

7.0 WORKFORCE

In skills the work-force in the mill (before the level of supervisors, 

who are rated as satisfactory), is assessed as barely satisfactory at best, 

but more commonly poor.

A  lack of diligence arising from a failure to appreciate the importance 

of good maintenance/housekeeping, quality etc is the main failure of the 

workforce below supervisory level.

Productivity at Adei Abeba mill is amongst the lowest level found in 

Ethiopia. It is particularly bad in the openin. and cleaning section where 

stack mixing is not employed (though m anagem ent prop se to do so).

Spinners look after two or one side, depending on count (24 double siders and 

4 single siders), but the mill employs 10 helpers and 25 doffers. (all figures 

refer to a single shift). This number of doffers implies a doffing rate of just 

over 50 bobbins per hcur per doffer. A figure of 250 doffs/hour I; being 

obtained in other Ethiopian Mills, and should serve as an immediate target 

for the workers in Adei Abeba.

The Company employs approximately 1500 persons in total. Of these, 

some two-thirds are female. Not surprisingly, owing to pregnancy, - 

the company is adversely affected by a relatively high labour turnover. It is 

suggested that benefit would be gained by reviewing present employment policy 

or alternatively, consider the introduction of more formalised training 

procedures to minimise the effect of the high labour turnover.
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TABLE A 2

STAFFING -  SP IN N IN G  DEPARTMENT - ADEI ABEBE

Doubling Day 1 2 3 Total

Twisters 2 2 4— — — —

Total - 2 2 - 4

Post Doubling 

Wî nders 2 2 4— - — — —
Total - 2 2 - 4

Opening and Cleaning

Machinery operators - 3 3 3 9

Feeders - 6 6 6 18

Jobber - 1 1 1 3

Sweeper _ 1 1 1 3— — — —■ •
Total - 11 11 11 33

Carding

Jobber - 1 1 1 3

Card operators - 8 8 8 24

Lap carriers - 2 2 2 6

Waste collector - 1 1 1 3

Sweeper — 1 1 1 3— '* —
Total - 13 13 13 39

1st & 2nd Passage Drawing

- 5 5 5 15— —
Total - 5 5 5 15

Roving

Machine operators - 5 5 5 15

Operatives' helpers - 5 5 5 15

Sweeper - 1 1 1 3

Jobber - 1 1 1 3

Additional staff for cover - 2 2 2 6



Vc. ^O. ' lw . î .

Ring Frame Day 1 2 3 Total

Shift leader - 1 1 1 3

Foreman - 1 1 1 3

Line jobbers - 2 2 2 6

Spinners - 29 29 29 87

Sweepers - 2 2 2 6

Bobbin stripers/transporters - 8 8 8 24

Bobbin carriers - 2 2 2 6

Tape stitcher - 1 1 1 3

Helpers - 10 10 10 30

Doffers - 25 25 25 75

Total - 81 81 81 243

Reeling

Tenders - 72 72 72 216

Jobber - 1 1 1 3

Assistant jobber - 1 1 1 3

Sweeper - 1 1 1 3

Water sprayer - 1 1 1 3

- 76 76 76 228

Winding

Winders - 10 10 10 30

Total - 10 10 10 3 0

Assembly Winding

Winders - _2 _2 - _4

Total - 2 2 - 4

Maintenance

Mechanics - 3 3 3 9

Assistant mechanics 1 - - - J_

Total 1 3 3 3 10
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Table A/1

•VA'IPJNG — BLANK kj —• i rt A '¡T — njjiil AB^tki

MACHU ZRY

Make KLIlnX i_.D
Type Direct beamer Section wi
Age 10 years 10 years
Machine condition 2 2
Number of machines 1 1
Creel size
Yarn length on beam

34A ends 
13,000 m

12oQ ends

Warp produced are for blanket weaving and stitchbending.

Operatives

5 direct workers

Hours of work: 8 per day; 40 per week, 2AC0 per year.
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CO F B IN D IN G  — BLiA^rvZii1 J i i l 'A c . i -

m a c h i :;b r y

Make
Age
Type
Number of pots 
Machine condition 
Count spun 
Output per day

Operatives per shift 

30

(Poland)
12 years
Pot spinner/cop winder 
306 (30 unused)
2
1.35 Nm
1500 kg

Total on 3 shifts 

90

Hours of work: 22-i per day; 157> per week; 6750 per year



r TableTable A A

BLANKET WEAVING - ADil ABL33

LOOMS
Make GALILLO
Model
Age 10 years
Width R.S. 18C cm
No. of Looms 1*t
Speed 90 ppm
Drive Individual belt
Shedding Side cam.
Boxes k x k
Warp stop Hone
Weft stop Centre fork
Let-off Negative
Change feeler Hone-manual char*
Picking Underpick
Healds 3 tee 1
Reed Fixed
Overall efficiency 65?;
Machine condition 2

LABOUR

Weaving operatives per shift 3 shift total

Supervisor 1 (day work) 1
Overlooker/fixer 1 5
Weavers lit k2

Spare Weavers k 12
Cleaners 1 5
Oilers *1 3
Weft Carriers 2 6
Cloth Carriers 2 (day work) 2

Total 2k 72

Hours of work: 224 per day; 157? per week; 6750 per year.



Table A/n

SEW IN'G ANE INSPECTION -KCTICN - 3LAN: )I?ARIKENT

AOEI ABE3S

EQUIPMENT

Locally made flat tables for inspection.
14 lockstitch sewing machines of various makes for 
edge binding of blankets.
Machine condition 2/3. Ages, 10+ years.
2 OHMIC baling presses.
Machine condition: 2.

ANNUAL PRODUCTION

210.000 Wool type blankets
150.000 Cotton blankets.

LABOUR

Operatives per shift 2 shift total
Sewing section 20 40
Inspection section 5 10

Total 25 50

Hours of work: 16 per day; 96 per week; 4852 per year
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• Table A/ 7

i3* vvi/'T'- c o n s t r u c t i o n an d p r o d .c t i o n

FABRIC
«

Reave Double-faced blanket
Warp 2/..,. _ cotton Ne./'5.5
Weft 1.35 Nm. mixed synthetic waste
£nds per cm 3.8
Picks per cm 9-0
Cloth width 1.6 m finished
Width in loom 1.72 m
Length of blanket 2.1 m

PRODUCTION

Annual production 412,230 m 
"'98,300 pieces



T..ble

STITCH BOMBING SECTION - BLANKET uHIARTHENT 
ABEI A3E3S

MACHINES

(a) Stitch bonding machines

Make
Model
Age
Number
Width
Stitches per minute 
Machine efficiency 
Type of fabric 
Machine condition

(b) Carding

Make of card
Model
Age
Width of card 
Width of cross-layer 
Nunber of cards 
Machine condition

AHACHNE
P1
10 years
3 (2 only in production)
1.35 m
350

6C%

Fleece consolidated by stitching through 
2

BSFAMA
C
10 years 
2 rr.

1.7 m 
2 

2

FABRIC AND PRODUCTION

Yarn
Fleece
Fabric weight
Production rate at 100i 

e fficiency
Actual rate of production 

per m/c hour
Annual production (1973)

LABOUR

Operatives per shift 
Skilled 1+
Unskilled 3 

Total 7

Hours at work: 22\ per day,

Texturised polyester DTex 167/30/1
Cotton waste 

25^0 g per m

105 per m/c hour

, _ 2 k Z ra
580,000

3 shift total 
12

__2_
21

6750 per year.1572 per week,



TABLE A/9

D YE IN G  A N D  F IN ISH IN G  EQUIPMENT - ADEI ABEBE

uem Equipment No.of 
Uni ts

Manufacturer Year of 
Mani/Instai.

Operating 
Width, cms

Operating 
Load Kgs.

Condition

1 Cutting and chopping M/c 1 Oreste Orlando 1969 — — 2/3

2 Horizontal baling press 1 — — — — 3/4

3 Cage dyeing machine 1 — — 220 2/3

4 Centrifuge Hydro Extractor 1 Ma ¡ed 1967 — 50 2/3

5 Opening Wi 1 low 1 Ma ¡ed 1967 — — 2

6 Lattice Drying 1 ATI Milano 1967 — — 2 /3

7 Tumbler washing machine 1 Majed. Poland 1967 — — 3/4

8 Raising machine 4 Serio Smit 1967 — — 2

9 2 Kier Dyeing machine 1 Mexxera 1973 — 400 1

10 Centrifuge Hydro Extractor 1 Master Macherio 1973 — 100 1

11 Continuous Drying machine 1 Alea Milano 1973 — — 1

Not in use.Awaiting spare parts to 
be manufactured on site.

Used for loose stock and blanket 
drying

Not in regular use

Not commissioned 

Not commissioned

Not commissioned 
Items 9-11 inclusive all brand new. 
Intention is to commission at same 
time as new extension production 
commences.



AKAK I TEXTILE MILLS (including KALITI)

Processes: Spinning, Weaving, Blanket Weaving, Dyeing, Printing and Finishing

Spindles: 45 000 installed plus 4640 not yet operational. Looms: 863.

MACHINE CAPACITIES A N D  EFFICIENCIES

Spinning

Based on existing operating parameters and overall efficiencies the 

departmental capacities are calculated as follows:

Opening and cleaning 756 Kg/hr

Carding 682 Kg/hr

Combing 99 Kg/hr

Drawing 629 Kg/hr

Roving 915 Kg/hr

Ringframe 796 Kg/hr

It is clear from these values that the limitation to increasing the mills

yarn output above the 1977/78 level of 633 Kg/hr average is the capacity

bottleneck at drawing and carding. For a 

require the following relationship:

balanced plant departmental capaci

Opening and cleaning 1 142

Carding 1 092

Drawing 1 048

Roving 1 025

Spinning 1 000

which if the blow-room is to run at 90%  overall efficiency and produce 

15 ounce/yard laps instead of the current 14 ounce per yard laps means

that the revised departmental capacities w 

produce are:

hich the mill should aim to

Opening and cleaning 913 Kg/hr

Cardi ng 873 Kg/hr

Drawing 838 Kg/hr

Rovi ng 820 Kg/hr

Ringframe 800 Kg/hr
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These values correspond to a production increase above existing rates 

of 167 Kg/hr or 26%. It is achieved by using the existing spinning 

machinery spinning yarn in the count range 13s Ne to 24s Ne, (by 

dropping 32s Ne yarn from the present range and allocating the frames 

currently engaged on this count to the remaining coarser counts, roughly 

proportionately, the spinning capacity is increased to 876 Kg. Thus 

the 800 Kg/hr value identified above is still easily within the plants 

capacity and will allow management to be rather more selective in its 

choice of ring frame.

Drawing and carding however, need to have their departmental 

capacities increased to match the necessary throughput. In the case 

of the drawframes we recommend that all the existing plant be scrapped 

and replaced by modern high-speed two-delivery machines. Converting 

the existing Howa cards to high-speed units in a similar manner to that 

already carried out on the 2 Crosrol units is the recommended method 

of increasing carding capacity in the mill. If the converted cards are 

to operate at 90%  overall efficiency producing sliver at 18 kg/hr then 

48 such tandem units will be needed in addition to the existing two 

Crosrol units.

The cost of conversion of these cards plus the cost of new drawframes 

amounts to an estimated US %  2810000. The improved yarn quality which 

the mill should achieve with this modified plant is expected to go a long 

way towards improving cloth quality and reducing weft waste which at the 

moment is achieved by simply inserting new pirns in the event of weft breaks. 

Warp and weft breakage rotes are expected to drop.

At the Kaliti factory the departmental capacities are estimated to be:

Opening and blowing 314 Kg/hr

Carding 227 Kg/hr

Drawing 408 Kg/hr

Roving 256 Kg/hr

Spinning 189 Kg/hr

We do not advocate any changes in existing departmental capacities 

at the Kaliti factory.
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2 Weaving Preparation and Weaving

2.1 Weaving preparation

Although the weaving preparation is employed on long runs with 

966 beam changes per week most of the fresh warps are drawn in by hand 

in the drawing-in department, rather than knotted back at the loom.

The consequence of this policy is low labour productivity in drawing-in, 

and a loss of loom efficiency in weaving, of about 2% . Both labour 

productivity and weaving efficiency will be improved by the substitution 

ofmachine knotting for manual drawing-in. It is recommended that three 

additional knotting machines and frames be purchased at an estimated 

total cost of US 60000. The required number of employees in warp 

drawing-in would be reduced by 15-20 employees per shift.

There are three modern West Point sizers in the sizing department, 

plus five old Butterworth and Dickinson machines. The productivity 

of the five old machines is very low. They are running at 14 m per minute 

with an efficiency of 50%. The three West Point machines should be 

capable of fulfilling the mill's requirements for sized warps. Hence, the 

capacity of the sizing department is out of balance with weaving and it 

is recommended that four of the old machines be scrapped and their parts 

cannibalised for use as spare parts on the single machine to be retained. 

This remaining machine would provide a reserve capacity for use when 

the West Point machines are stopped for overhaul.

The capacity and efficiency of the pirn-winding department is 

satisfactory.

2.2 Weaving

There are 725 Sakomoto and 104 Ruti looms in the weaving shed. 

Eight of the Ruti are employed on terry towel weaving and the rest on 

a twill construction. The Sacomoto are weaving a variety of plain and 

twill fabric".
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The efficiencies achieved are:

Sacomoto44" 175 p.p.m. 79.6%

" 72" 130 p.p.m. 71.0%

Ruti 52" 190 p.p.m. 75.0%

All the looms are automatic pirn changes but on 180 Sacomotos 

the automatic mechanism has been disconnected and the pirns are changed 

manually. On the rest of the Sacomotos the weft stop mechanism is 

connected to the pirn transfer; thus, instead of the loom stopping at a 

weft break the pirn is changed instead. This will reduce loom stops, 

increase loom efficiency, waste weft yarn and produce very bad cloth.

The comparatively high efficiency of 7°.6%  is obtained by these means.

For the Sacomotos running as manual pirn changers an efficiency of 

about 75% should be expected. For all looms fitted with the automatic 

transfer mechanism the efficiency achieved should be 85%. Those are the 

target figures to be aimed at.

1.2.3 Blanket weaving

Blanket weaving is carried out on 10 Galileo looms and 24 Robt, Hall 

looms. The Galileo looms are used for the production of acrylic waste 

blankets and the Robt. Hall for cotton waste blankets.

The Galileo looms were running at 70% efficiency which is approaching 

the optimum wh;ch is considered to be 75%.

Of the 24 Robt. Hall looms only 10 were operating at the time of our 

visit. There is a shortage of condenser spun weft to keep the looms running 

though 16 was said to be the more usual number in operation. Their efficiency 

was 65%. The target effi ciency should be 75%. There is clearly an 

imbalance between the cotton condenser weft production capacity and the 

weaving capacity. It is understood that two box spinning frames are on order 

to give the extra capacity needed.
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1.3.1 Knitting and Sewing - Kaliti

The knitting department at Kaliti is equipped with 18 knitting 

machines of which 14 are circular and 4 flatbed. All the machines 

are over 20 years old and a number are stopped for lock of spare parts 

which are no longer available from the manufacturers. There is no skilled 

machine mechanic available and the performance of the machine suffers as a 

result. The efficiency of the department is estimated at 50%  against an 

expected level of 85%.

Much of the sewing equipment is old and therefore inefficient.

The pace of work is slow and the department is grossly under-utilized.

Lay planning and cutting is extremely inefficient with cloth utilisation at 

a maximum of 70%, i.e. approximately 30% of cloth is cutting waste.

With the types of garments in production a minimum cloth utilisation figure 

of 87%  should be expected, and with skilful lay planning 90 %  con be attained.

Given replacement machines for those no longer working, -ogether 

with good machine maintenance, trained designers and lay planners, and 

better management organization, the production of knitted garments at 

Akaki can be raised by 100%.

1.4 Dyeing and Printing

The rotary screen printing facilities are considerably under utilised 

(running 92 hours/week) and their continued retention would be hard to 

justify, particularly in the event of the decision being taken to concentrate 

the factory on lower qualities.

Yarn Dyeing plant is not utilised to any reasonable extent, continued 

retention would be difficult to justify,

2.0 BUILDINGS A N D  SERVICES

2.1 Buildings

The roof of the spinning mill is constructed from galvanised corrugated 

iron sheeting with an asbestos flat sheet ceiling. However, the roof and
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ceiling needs repairing and is allowing the ¡scape of conditioned air 

making the likelihood of sustaining controlled conditions remote. 

Management are complaining that the air conditioning plants have 

less cooling capacity than is necessary in summer and citing 

temperatures of 105°F to 107°F to justify the claim. But with the 

ceiling/roof in the state it is, it becomes impossible to comment 

on this judgement without first inspecting the roof structure more 

thoroughly.

Lighting too has been allowed to fall below an acceptable 

minimum standard, and is in urgent need of renovation.

In weaving and weaving preparation the floors and ceiling are in 

poor condition. The metal frame and supports of the false ceiling in 

loom shed one are corroded rendering the structure unsafe. In the 

preparation department the floor is breaking up and provides a hazard 

to the workers. In general the building fabric of the weaving department 

is dirty and in need of a considerable amount of maintenance work.

Air Conditioning

A number of air conditioning plants are installed on the site, six 

are conventional central station units of which only the one servicing 

weaving mill No. 4 has additional water sprays, and a further four 

have plenum chambers for mixing fresh and returned air, but also 

individual heaters and fans at the supply end of each delivery duct. 

Compressed air water sprays are fitted to all delivery ducts in this 

latter group. Schematic layouts of the two systems are given in 

Figure 1 and 2 respectively.

Plants similar to that shown in Figure 1 are servicing the blow- 

room, cardroom, roving room, combing, weaving preparation, and 

weaving (Mill N o.4, and linked to the combing plant using a common air 

washer room). Figure 2 is typical of plants servicing spinning room, and 

weaving mills No. 1, 2, and3. All plants have the option of being 

operated in the manual or automatic mode of control, and all are in fact
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In order to restore them to full working order management estimates 

that an expenditure of between US ^70000  and US $  100000 is necessary. 

The following faults were noted during the visit;

(a) During past winters it has been necessary to heat the supply air.

This has been done by flashing live steam into the supply tank 

feeding the water sprays. The resulting high temperature water 

has allegedly caused the plastic water eliminator blades to buckle 

and warp. (We believe that live steam onto the blades is a more 

likely explanation).

(b) Water sprays appeared to be functioning correctly but the pneumatic 

actuators controlling the air flow louvres were not always doing so.

(c) Management did not know the designed air flow rates and had no 

method of checking them.

(d) Filters were generally in a bad state; always dirty, often torn, and 

in some instances were prevented from functioning correctly by 

articles which are being stored in front of them.

(e) Because the conditions required in combing and weaving are 

different, the linked plant could not be worked in such a way 

as to satisfy both sets of requirements. That part servicing the 

combing department is therefore shut down.

(f) The Howa cards are not fitted with individual dust extraction fans 

and ducting, consequently the air is heavily laden with dust and 

fly causing blockages to the filters and water eliminator blades. 

Routine maintenance is supposed to prevent these blockages but 

regularity and diligence with which they are cleaned is questionable. 

We do not believe the plant is cleaned properly every Sunday as 

alleged.

operated in the manual mode, most having been worked in this manner

for the last 10 to 12 years. The machinery was designed and supplied

by Krantz.
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The Blanket Plant also has a plant similar to flat shown in Figure 2.

Steam Generation

Little if any of the steam condensate is utilised in steam generation, 

although preparations are in hand for the collection of this from the main 

steam using plants in readiness for the new boilers.

Existing boilers are of various dates and manufacture. Essential 

instrumentation only .

New electric boilers are being installed. As this will only be the 

second such installation within the textile sector offering potential high 

energy savings, we would suggest that this is carefully monitored and the 

feasibility of this method of steam generation fully investigated.

Water

Source - local river. Some water shortage experienced during dry 

season but to no serious extent.

Effluent

Treatment - constant drip feed to the continuous mains flow(lime) 

and also presumably to correct pH. No attempt to monitor or control 

beyond this action. Main effluent passed to four settling tanks and 

finally returned to river - still highly coloured condition.

Complaints from downstream have resulted in the local water authority 

visiting the company and checking the effluent; but have not led to any 

specification or conditions of discharge. The local departmental management 

are not aware of any restrictions and assume that they are complying with any 

legal requirements.

W ORKING  ENVIRONMENT

This receives no priority, either from management or workers 

organisations. Physical guarding of machines is minimal, non-existent.

Weaving department and dyehouse floors are in deplorable condition 

and would not be tolerated in a responsible factory.



r
Health Care

4.0

4.1

4.2

4.2.1

Environmental working conditions are reasonable in the Finishing Dept, 

although climatic extremes are reported to affect conditions to some 

appreciable extent. Condensate reported to be a serious problem.

Basic protective clothing made available to persons handling 

dangerous chemicals. Supplementary milk ration made available to 

persons handling dry dyestuffs and dangerous chemicals.

ASSESSMENT OF M ACH INE C O N D IT IO N

Spinning

Our main criticism of the condition of the textile machinery in 

both the Akaki plant; the main factory and the Kaliti unit, is the poor 

housekeeping which makes the machines operate in such an apparently 

run-down manner. It is essential that the production supervision quickly 

acts to improve the standard of housekeeping in all spinning departments.

Some difficulty has been experienced in the past with spare parts 

for the Texmaco ring frames, but since refurbishing these machines has 

been handed to EDERA, especially for drafting system conversions, the 

problem seems to have been resolved for the moment. In any event 

all except the few frames with the Casablancas A500 drafting system, 

now use SKF units and con be expected to continue giving satisfactory 

service until the end of the 1980's.

The only other major alterations are the replacement of the existing 

cards by Crosrols and the scrapping of all multi-delivery drawframes 

installed in both mills and their replacement by two-deliver modern high

speed units which is discussed above.

Weaving and Weaving Preparation 

Weaving preparation

In weaving preparation the pirn winders are modern and in good 

condition. The Schlafhorst cone winders have a future working life of
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4.2.2

at least five years, as too have the Leesona 44 winders. The latter, 

however, are obsolete and labour intensive. Any programme of re

equipment in weaving preparation should cover for the replacement of 

the Leesona 44 machines.

The five Butterworth and Dickinson sizing machines are worn out.

There is sufficient capacity in the three West Point machines. It is 

recommended that four of the Butterworth and Dickinson machines be 

scrapped, and the fifth be retained as a reserve.

In warping the Barber Colman beamer is in good condition. The six 

Allen machines are now 21 years old, and whilst they may last for up to 

another five years with good maintenance and an adequate supply of spare 

parts, their slow speed and increasing cost of upkeep indicates that they 

should be replaced within the next three years. Three modern machines 

would provide the capacity currently given by these six old machines.

The estimated cost of three newbeamers complete with magazine creels 

is U S/200  000.

Weaving

The Ruti looms are ten years old and in reasonable condition. The 

Sacomotos are older, between 17 and 21 years old. On the majority of 

the Sacomotos the pirn change mechanism is connected to the weft fork 

which means that the pirn in the shuttle is changed at weft breaks and the 

loom continues to run. This is a policy of output at the expense of quality 

for cloth woven in this manner contains many serious weft-way faults.

Such cloth is only acceptable to an undiscriminating rural market. The 

looms have no automatic warp stop, and a negative let-off mechanism, 

other factors which lead to poor quality fabric.

It was claimed by the technical management that 90%  of the Sacomoto 

loom frames are cracked at the tappet shaft bearing points. This fault is being 

attended to in a major programme of overhaul. The loom is becoming 

increasingly expensive to maintain because of the high cost of the Japanese 

parts.
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If is our recommendation that these 725 looms should be scrapped, 

and replaced by air-jet looms. Before they are replaced it will be necessary 

to renovate the weaving shed. A  suitable time-table would be, 1980/81 

renovation of weaving shed, 1982/83 replacement of Sacomoto looms.

At this stage only a crude estimate of the costs involved can be given,

viz.

Renovation of weaving shed US %  500000

Cost of 360 air-jet looms US ^ 3  600000

The output rate of air-jet looms is about double that of the shuttle 

looms, hence, the number of new air-jet looms required is only half of 

the looms currently installed. If the present amount of floorspace 

occupied by Sacomotos is occupied by air-jets, the cloth output from 

Akaki will be doubled, i.e. 700 looms at a total cost of approximately 

US $  7000000. This would require either an expansion in the Akaki 

spinning capacity, or the supply of yarn to Akaki from one of the other 

spinning mi Ms in the Addis area.

In making this recommendation three important factors have been taken 

into consideration, viz:

1. The Sacomoto looms are technically obsolete and physically worn out.

2. Air-jet looms are easier to maintain than shuttle looms

3. The output rate of an air-jet loom is greater per unit of investment 

and per area of floorspace occupied than a shuttle or rapier loom.

The machine being considered is the Investa air-jet which is available 

at a much lower price than its competitors.

4.3 Finishing

Generally equipment in reasonable condition with some major 

exceptions:

Singeing machine - not run for eight years, leak in gas tanks and 

gas fuel unobtainable.
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Open width wash range -

Small jigs 

Hot flue

4 Bay Artos stenter

In process of major overhaul 

and reconditioning

6 machines all in need of major overhaul 

Recurring problem with internal bearing on 

rollers, justification for mounting these 

externally

Machine in need of major overhaul (1963)

Surplus Equipment

1 - 3 Bowl Calender, not in use

1 - 3 Bowl Schreiner Calender, not in use

General Comments

Lack of trained personnel to implement programmed maintenance and quality 

improvement programmes.

Insufficient open width finishing capacity means that bleaching is done on

rope bleaching equipment. This method creates creases in lighter weight
2

fabrics (160 g/m and beiow), which persist through subsequent processes.

The company has not made full use of the continuous dyeing equipment due to 

problems with the continuous steamer. It is thought that these had now been 

overcome.

Knitting and Sewing - Akaki

Much of the equipment in both knitting and sewing should be scrapped. These 

are the machines for which the manufacturers no longer make spare parts. It 

is recommended that the Kaliti plant be niven an overall review with view to its 

re-organisation and re-equipment.

Blanket Weaving

The weaving preparation equipment is robust and has a useful life remaining of five 

or more years. The Galileo looms are in good condition and should last for at 

least another ten years. Problems are experienced in obtaining spare parts for 

the Robt. Hall looms and some cannibilisation is taking place. There is 

inadequate yarn to keep all those looms running so it makes sense to dismantle 

some to provide spares for others. No change is recommended.



5.0 M AINTENANCE

A  complex structure and large size are the two important features 

of the Akoki maintenance labour force. With a total of 680 persons in 

the section it is clear that the maintenance department in particular has 

failed to gain any of the expected benefits arising from a large vertically 

integrated mill operating on one site. Thus it appears quite profligate 

to have two maintenance supervisors in the spinning department, 

four maintenance supervisors and shift supervisors in weaving 

preparation, one maintenance chief andassistant in weaving, one 

maintenance chief in processing and folding and a further 10 supervisors 

distributed around the mechanical and electrical services departments 

and the Kalifi mills. There are therefore, in total 19 supervisors or 

assistant supervisors within the organization. In addition the mill employs 

34 head or chief mechanics, again the number is excessive for a mill of this 

nature, and this can be seen to apply to all categories throughout the mill.

6.0 QUALITY OF PRODUCTION

Under the management of its original owners the Akaki mill was 

organised to produce long runs of cheap fabrics with little consideration 

for quality. This point has been made earlier in the report in the comments 

on weaving. Provided that the market accepts faulty cloth, the policy may 

have some justification if it cuts costs and provides cheap fabric. In the 

case of spinning, however, lack of concern for quality, especially regularity 

and strength, can be a false economy because poor yarn which gives frequent 

breaks in weaving preparation and weaving increases costs and lowers efficiency 

in those departments. Whilst the Akaki mill may continue to concentrate 

much of its production on fabrics for an indiscriminating section of the rural 

market, much more attention should be paid to the needs of quality in spinning. 

The yarns produced are poor and irregular and weak places are the cause of many 

warp breaks.
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The Sacomoto looms on which most of the cloth is produced are 

so engineered that they can only produce very faulty cloth, e.g. no 

warp stop mechanisms, pirn change at weft breaks, loose reed etc.

The low priority given to quality has brought about an attitude of mind 

amongst the mill employees which, as long as those attitudes are 

maintained, will ensure that faulty goods will be produced. Whilst 

faults caused by machines can be reduced by changing the machines, those 

caused by carelessness or lack of awareness of good working practice will 

persist, and will only be eradicated by a long and vigorous programme of 

quality re-education.

In finishing too the process quality was poor, especially shade 

variation in tropical suitings as a result of jig dyeing.

From its lack of success in continuous open width processing and the 

lack of suitable equipment for continuous open width preparation, (whilst 

the unit has some O/W equipment operational this is only sufficient for the 

initial preparation, the only means of bleaching such fabrics is in the rope- 

form to the detriment of the finished fabric), there would be a strong case 

for eliminating the heavier and better quality fabrics from the production 

range, relying mainly on Kier scouring and bleaching, which is more 

suitable for the lighter weight fabrics, and concentrating the production 

of the factory on these styles.

A  further serious drawback to the continued improvement in quality 

is the lack of technically trained staff within the department, resulting 

in partially experienced people controlling operations on shift.

7.0 WORKFORCE A N D  PERFORMANCE

7.1 Spinning

The number of operative hours required to spin 100 kilograms of yarn 

(OHK) is for the Akaki main factory and for the Kaliti mill in the centre 

and towards the bottom of the Ethiopian spinning industry spectrum respectively. 

In order to improve the main factory ranking we recommend the following 

actions:
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(o) dropping combed yarn frcm the product range. Atypical

OHK value for modern mills equipped in a similar way to that 

of the main factory in 5.5, but the equivalent value for the 

main factory is 12.12. At present production through the

combing department does not fully utilise all the machinery ,

installed there, so some reduction in this figure can be expected

to follow an expansion in output. Our overall impression however,

is that the present management is incapable of containing its

combing OHK below 9 to 10. Expansion of the combing section

would therefore lead to an expansion in the labour force on a

site which already has too many operatives.

(b) the changes in departmental capacity already specified above.

These will have the effect of increasing the productivity of labour 

by introducing modern machinery with the full range of operative 

aids now installed on cards and drawframes. The improved quality 

of sliver should also yield useful benefits to the staffing levels on 

the roving and ring spinning frames.

(c) the introduction of work measurement. The main factory currently 

employs 90 doffers. There are 90 ringframes in the mill, so on 

average a doffer doffs 408 spindles per 7.5 hours; that is roughly 

55 spindles per hour. A  target of five times this value would be

a reasonable starting objective. A similar though less dramatic 

case can be made for reducing the manning levels for the ring 

spinners and roving operatives. In the Kaliti factory analysis we 

have had to make a number of assumptions regarding staffing levels, 

as the information for the ring spinning department was incomplete.

It is probably unfair therefore to put too much emphasis on the figures 

we claim. However, it can be seen that the relatively small size 

of plant is already showing diseconomies due to small scale operation 

in the opening, carding and drawing plants. In the main this 

machinery would be expected to yield lower OHK values than those in 

the main factory. That they have not done so we attribute to this scale 

effect and also to the bad working environment which exists in the mill.
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The extent of each influence cannot be estimated however.

7.2 Weaving

The number of maintenance labour and machine operatives were 

excessive, and from observation of people working and of the quality 

of the cloth produced the degree of skill employed is lower than the 

level found in other N .T .C . mills.

Labour productivity in weaving was low for a mill in which most 

of the looms are automatic, viz: Man hours per 100000 m of weft inserted:

Ruti: 7.25 Sacomoto: 7.00

The problem of machine and labour performance at Akaki is acute. 

Many of the management positions in the organization structure are vacant 

leading to overloading of the members of the management. There is no 

training or manpower department for both of which there is the greatest 

possible need. It has been suggested in this report that considerable 

investment is essential, in building renovation and new equipment, to 

improve the poor performance of the Akaki mill. It is further suggested 

that adequate levels of training and labour organization and management 

are essential pre-requisites to any large scale investment.
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II 1 9 5 8 /

61
1 ?

| “ I n g l e  B e a t e r  
S c u t c h e r

и 1 9 5 8 /
61

1 ?

| В l e n d i n g  H o p r e r  
| B a l e  O p e n e r
j  R e s e r v e  Box

Howa

и

1 0 5 8 /
61
1 9 5 8 /
61

1

1 I 5 k l / 1)

3

3
a j
c  H o p p e r  F e e d e r и 1958/

61
1 3

r F o u b l e  B e a t e r  
i O c u t e h e r

и 1 4 5 8 /
61

1 3

! 7 a r d a
j

Howa 1 9 5 8 /
6 1 / 6 3

118 1 1 , 1 2 3 0 5 9 1 9 l O r p m 0.136 - 5 . 7 k , 85. 90й 1 3  !

I '“a r d e C r o a r o l 1 9 6 8 2 1 3.73 9 5 7 « 6 7 2 3 r p m Y e a 0 . 1 3 6 - 1 3 . 0 k , 8 5 - 9 0 ( l 1 2

j O a r d e

i

Howa 1 9 5 8 /
6 1 / 6 3

18 1 1 . 1 ? ЗО5 91k Ю г р я 0.128
'

5 . 7 k , 8 5 - 9 0 < i ) 3

: ^ r e c o m b e r  
j B r a v i n g

W h i t i n a i r * ( I n d i a ) I 97O 9 г 3.0 9o6 1 0 67 9 7 ^ 0  f t /  
m in

O .161 - 9 9 . 3 k , ~ ^ П Г ~ 1

j -' o " v e r  l a p  
| -erring

W h i  1 1 n ■Buper-
l a p

1 9 7 0 1 1 5 . fi 1Й1 2Й7 “* . 5 fiOrpm ? 7 5 . 0 k , 8о(1) J
’  i

| ' o r ^ e r *  h i  t  i  n I O 7O 9 2 5. ? 4 5 7 I 0 6 7 2 2 0n p m 0 . 1 9 3 - ? 7 . 7 k . 9 0 ( °  j
1 I



TH3LE KO. B/l - MACHT N E INVENTORY 2/3
PHORT 5TAF1.E COTTON SPINNING : AKAKI «AIE FACTORY

f
Machine 
Descr ipt ion Manufacturer Model

Year
of

Man 'ture

N o . 
of 

M/ C

No.
of
Del's
Sp'dles

Installed
Power
kW

Delivery
Speed

Waste
Removol
System

Production Hata
Machine 
Condi t ion0

mm

Tube Siz 
He ight 

mm

e_______
Copaciiy
kg

Work ing 
Width 
m m

Operai ine 
Spved

Drafting
System

Output
Count
Ne

Turns
per
inch

Piod'n
per
unit
per
hr

C  vera 11 
Effic
iencyO'

;Drawframes 1st Howa 1958 it 12 1 . 5 305 91 it 6 .9 37.5m/ 9over9 0 .1 5 2 • 109k« H5(1) 9
Pass min

! f)rnwfr«mea 1st 1« 1998 2 1 *» 1 . 5 ■'•OS 91 it 6 .9 32.19m/ 9over9 0.152 _ 109kg 8,5( 15 9
Fass min
Drawframe 1st - 1958 1 1 . 5 259 91 it 9 .5 32.19m/ 9over9 0.137 . 1 1 6 kg 8,5f 1 ' 9
Pass min

Drawframes Pnd - 1958 i* 12 1 . 5 305 911* 6 .9 37.5m/ hover*# 0.152 _ 109kg 85<1) 9
Pass min

^rawframes 2nd •• 1998 1. 1U 1 . 5 305 919 6.8 3’.l9m/ hoverh 0.152 _ 109kg Rt^1 it
Pass min

Orawframe 2nd •• 1998 1 lit 1 . 5 ?5h 919 9.5 32.19m/ hoverh 0.137 . 1 1 6 kg 85( 11 it
! Pass min
I Povin* Frames Howa 1QS8/ 1 12 It 3 .0 1 1 it 279 1.25 657rpm hoverh^ 1.21 1 .29 h8,8k* 8o('1 2

61/65
! Ravin«? rrame3 M 1998/ 9 12 k 3 .0 1 lit 279 1.25 657rpm hoverh^ 1,00 1.20 6 1 .Ok* 77('’ 2
l 6 1/6 5

Povin* Frames - 1958/ 9 12*# 3,0 Hit 279 1.25 ?30rpm i* 0 v e r h^ 1 . 2 1 1.2h 59.2kg 80( 1 ) 2
6 1/6 5

Fovin* TrameB •I 1958/ 6 *\2b 3.0 11*t 279 1.25 7>0rp" 9over9^ 1 . 5 1 1 .9 7 36.6kg 80('', 2
6l/65

5ovin* Frames » 1958/ 2 I2h 3.0 1 lit 279 1.25 Soorpm hoverh^ 1 * 51 1 .5 9 38.3kg 80( O 2
6 1 --65

Povin* rrames « 1«69 2 12** 3.0 11h 305 1.50 800rpm Uov«r5 1 . 5 1 1 .5 9 38.’kg 8o(1 * 2
I Pin* Frames Marzoli 1979 2 9o8 1 8 .5 ^OOrpm -i:f pk 13 1 2 . 5 17.78kg V 71 2
j O/H ?25
Pin* rr=*mes - 1979 16 9o8 1 8 .5 3500rpm II 19 WP 13,7 19.19kg R?(1) 2
Pin* Frames Texmaco ('VP 1958/ 10 1(00 10.0 TJOOrpm Y " ( 3 ) CASA'a 19 wp 15.7 11.79kg 75(1) 3

i 6 1/6 5 500A
i Ring Frames M 1959/ 1 9oo 10.0 SkOOrpm T . . < ” SKF PK 19 wp 15.7 13.75kg 80<1 5 3

6 1/6 3 211
i Pin* Frames Farzoli 1979 7 908 18.5 N 3t avaì Iable 8lOOrpm Yea‘3). r.Y.F FK 1 9 WF 13.5 15.73kg 92<1> ?
; O/H 225
i Pin* "ra^es Texmaco ('VF 1963 1* U6«» 10.0 8**00rpm Yea(,) SKF PK 19 WF 13.5 i8.5*g 8o(l) 3

211
' Pin* Frames " ( WP 1998/ 2 It 00 10.0 ShOOrpm Y e a ^ SKP PK 19 WF 13.5 15.95kg 85( 1 ̂ 3

61/63 225

Pin* Frames (WP 1013/ 9 <100 10.0 9000rpm Yes(?) II 20 17.5 9*25kg 85<1 ) 3

. 6 1/6 3



TABLE NO. B/1 j- MACHINE INVENTORY 3 / 3

I

S H O R T  S T A P L E  ^ O ^ T O N  S P I N N I N G :  A K A K I  M A I N  F A C T O R Y

i Machine
M a n u fa c tu re r M o d e l

Y e a r
o f

M o n ’ ture

N o . 
o f

/vV" cs

N o . 
o f
Del's
S p 'd le s

In s ta lle d
Power
k w

C a n , Bobbin or 
Tube S ize W o rk  ing  

W  id th  
mm

O p e ra t in g
Speed

D e liv e r y
Speed

W aste  
Rem ovo 1 
System

D ra ft in g
System

Produc tion Da ta
O u tp u t
C o unt
Ne

Turns
per
inch

Piod'n
per
un it
per
hr

O v e r a l l
E f f ic 
iency

%

Machine
C o n d itio nD e s c rip tio n 0

mm
H e ig h t

mm
C a p a c ity

kg

Ring Frames T e x m a c o  (WP) 19 58/ It ItOO 10 i 9000 Y.s<3) SKY* PK 20 1 7 . 5 9.251:* 8 o ( l )  * ?
6 1/6? 211

-  - Ring Frames "  (WF) 19 63 It It6 lt 1 0 9000 Yes(3) SKF PK 29 1 8 .0 8.69kg 3 5 <1 ’ 3
225

Ring Frames " (WP) 19 58/ 10 ItOO 10 9000 Ye8(,) n 29 1 8 .0 7.99kg R5(11 3
61/63

Ring rramee "  ( w r ) 1988/ 6 ItOO 10 N i t  o va i able 9000 Y.s(3) SKF PK 29 1 8 ,0 7. It 9kg 80*1 1 3
6 1/6 3 211

Ring Frames "  ( w p ) 1988/ 16 ItOO 10 9600 Yes* ̂ H 32 22.6 9.77kg 80i 1 1 3
6 1/6 3 f

Ring Frames "  (WP) 19 58/ it 900 10 9600 Yes<?) 5SKF PK 32 22.6 9.77kg 85< 11 3
6V63 225

Peeling P.S*B,G,I. 1959 23 0.55 NOT RUNNING \T THF TIME OF VISIT
Machines Inst i tute

Reeling •t 1959 It *0 0 .8 0
Machines

Winding Kammatsu ? 30 ? .? USED FOR WINDING CONES FOR PIRN WINDING
Machine

Winding Gilbos 1 100 8.8
Machine

| Assembly Kammatsu* ? 120 3.0 127 15 2 2 .5 900m/ 2/19 + 2/32 - 203 + 88 Not 3
j '-’'inding min Spec •

j Ring T w i s t e r s Texmaco 1 9 7 2 3 900 15 50 16 5 8k00rpm 2/32 19.5 13.0 Not 2
Spec *

Ris«ç Tvister Alma 1958 1 396 NOT RUNNING
i Ring Twisters Texmaco 1968 It ItOO 9.7 3 RUNNING ONLY. NO DETAILS SPECIFIED
; Ring Twisters Howa 19 61 It ItOO 15 RUNNING ON l9's NE YARN. DETAILS NOT SPECIFIED

(1) Estimated
3 Framer* fitted with SKF in 197?

( T '1 Pneumafil ( 1 , ̂ kW )
(**) Added ^/8o in response to TAM visit 
• Identified as Mitsubishi 5?0 and 85? models in assembly winding questionnaire.

I



TABLE No. B, 2 SHORT STAPLE COTTON SPINNING : AKAKI'S KALITTI FACTORY

M A C H IN E R Y  IN V E N T O R Y

Y e a r  N o .  N o .  i In s ta lle d  C a n , Bobbin or J  : __ P R O D U C T IO N  D A T A
M a c h in e
D e s c rip tio n M a n u fa c tu re r

o f  o f ; o f i Power 
M o d e l M a n 'tu r e  ^ V CS D e l ’s : kW

___  Tube_S ize
0  H e ig h t C a p a c ity

W o rk in g
W id th

O p e ra t in g ; D e l iv e r y  ' W aste  
Speed I Speed Rem avo 1

D ra ft in g
System

O u tp u t
C ount

Turns
ptM

Pi o d 'n  O v e r a l l  
p e r  E f f i c -

M a c n ’ ne 
C o n d ii io

S p 'd les m m . mm 1 kg mm I , System N e inch ur.it . e n c y

i
i 1

1
per
hi

o,-c

B len d in g  H o p p e r B a le In g o ls ta d t 1 9 66 20 )
i

O p e n e r , i
Reserve boxes " 1966 4 2
Reserve box " 1969 1 ! 2
S tep  c le a n e r (6 ) 1 9 66 1 6 1 .7 2 ! 2
P o rcu p in e  opener " 1 9 66 1 ItW , l 2
S cu tchers (S in g le  b e a te r ) *’ 1 9 66 2 ; 2
S cu tch e r (D o u b le  b e a te r ) " 1966 1 2
S cu tch e r (S in g le  b e a te r ) " 1969 1 1 2

C ards H ow  a C M . 1963 10 1 1 .5 305 914 ì Ì rpm do ffe r , 0 .1 4 7 .3  (2 ) 85  ' I ] ? -3
C ards " C M . 1969 7 1 2 . 5 3 0 5 9 1 4 11 rpm d o ffe r 0 .1 4 7 . 3  2 85  2 2 - 3
C ards In g o ls ta d t KB3 1961 18 1 1 .1 3 5 6 9 1 4 10 rpm d o ffe r 0 .1 4 e . o ,2 ) 85  2 2 - 3

D raw from es 1st pass H ow o 1 9 5 8 <2) 2 14 1 .1 305 914 4 6 0  rpm 3 9  m /m in 0 .1 5 5 1 2 4 .7 k g 8 0 $ 4
D ra w fram es 1st pass In g o ls ta d t S B 5 / 1 9 66 2 4 2 . 2 3 5 6 9 1 4 6 3 0  rpm 5 9  m /m in 0 .1 2 8 6 5 .3  kg 8 0 (2 ) 4

450R
D raw from es 2n d  pass H ow o 1 9 5 8 m 2 14 1 .1 30 5 914 4 2 6  rpm 3 6  m /m in 0 .1 5 3 -  1 1 6 ,6  kg b o ; 2 ’ A
D raw fram es 2n d  pass In g o ls ta d t S 8 5 / 1966 2 4 2 . 2 3 5 6 9 1 4 6 3 0  rpm 5 9  m /m l n 0 .1 2 6 * 6 6 ,3  kg 80  2

450R

Roving fram es H ow o 1 9 5 8 (2> 4 124 3 . 0 177 3 3 0 665 1 .2 5 1 .2 7  4 6 .7  kg 0
R oving  fram es In g o ls ta d t G B 5 / 1961 2 100 4 . 0 177 35 5 762 0 . 9 1 .0 5  7 2 .5  kg 8 0 U ) 2

2202
. L

Ring fram es In g o ls ta d t R B IO / 1961 5 3 9 2 14 7 0 8 0  rpm I P neum o fil S u iien 10 1 2 .3 3  2 0 ,2  kg B3(2 ) 2
8 2 .5 W it

R ing  fram es ■■ » 1961 5 3 9 2 14 8 0 0 0 II ' H 21 1 8 .0 5  7 .4  kg 8 6 $ 2
Ring fram es Texm aco 1969 6 4 4 0 10 8 8 0 0 P neum o fil SKF 21 1 7 .8 8  9 , 2  kg 8 6  2 2

PK 211

Ring fram es " 1969 4 4 4 0 10 8 3 0 0 M 24 1 8 .0  7 . 6  kg 8 7 (2 ) 2

R ing  fram es Tex m a co  (W F ) 1 9 6 3 <2) 10 4 6 4 Ex M .F A C T  N O T  YE T O PER A TIO N A L Casa 31 A 5 0 0

R ee lin g  m achines K asturi 28 4 0 0 .5 5 21 1
R e e lin g  m achines ( I t a l ia n ) 2 . 8 0 1 .5 10 )
R e e lin g  m ochines P la tt» 1 8 0 1 .5 i 10 1
R e e lin g  m ochines 3 1 .5 t N O T SPECIF i!D A N Y W H E R E 10
W in d in g  m a c h in e le e s o n a R otoconcr(44 ) 1 ; 4 0 3 . 7 24 -  N O T  S P E C IF IE D 2 “

B u n d lin g  press N O T  S P E C IF IE D
r

i -  N O T  S P E C IF IE D
.......  ‘ ‘

/1 )  O n e  o n ! /  w o rk in g  o w in g  to  shortage of spares 

(2 )  E stim ated



STAFFING -  SP IN N IN G  DEPARTMENT -A K A K I

TABLE B/3

Opening and Cleaning Day 1 2 3 Total

Blowroom jobber - 1 1 1 3

Scutcher tender - 3 3 3 9

Blowroom feedeis - _4 4 4 V2

Total - 8 8 8 24

Precomber Drawing

4 4 _4 12

Total - 4 4 4 12

Carding

Tender - 6 6 6 18

Jobber - 1 1 1 3

Stripper - 4 4 4 12

Lap carder - 2 2 2 6

Oiler - 1 1 1 3

Sweepers - 3 3 3 9

Chief mechanic 1 - - - 1

Mechanics 6 - - 6

Helpers _6 - - - _6

Total 13 17 17 17 64

Comber Lap Forming

Tender - 1 1 1 _3

Total - 1 1 1 3

Combing

Tenders - 2 2 2 6

Jobber - 1 1 1 3

Reliever - 1 1 1 3

Sweeper - 1 1 1 3

Mechanic 1 1 1 1 4

Chief mechanic 1 - - - 1

Helper 1 - - - J_

Total 3 6 6 6 21



TABLE B/3 (continued)

1st Passage Drawing Day 1 2 3 Total
— “  “  "" “

Tenders 7 7 7 21
— — — '

Total - 7 7 7 21

Roving

Tenders - 12 12 12 36

Doffers - 16 16 16 48

Jobbers - 2 2 2 6

Oiler - 1 1 1 3

Head jobber - 1 1 1 3

Mechanic 2 1 1 1 5

Helper 2 1 1 1 5

Chief mechanic 1 - - - 1

Maintenance supervisor 1 - - - 1

Can repairers - 2 2 2 6

Cleaners _ 7 7 7 21
- ‘ ” “ '

Total 6 43 43 43 135

Ring Frame

Spinner - 22 22 22 66

Double side spinner - 57 57 57 171

Doffers - 90 90 90 270

Doffing jobbers - 9 9 9 27

Head jobber - 1 1 1 3

Line jobber - 2 2 2 6

Bobbin carriers - 6 6 6 18

Empty bobbin carriers - 3 3 3 9

Bobbin cleaners - 8 8 8 24

Shift loader - 1 1 1 3

Supervisor - 1 1 1 3

Mechanics - 2 2 2 6

Helpers - 2 2 2 6

Total - 204 204 204 612



TABLE B/3 (continued)

Assembly Winding Day 1 2 3 Total

Direct - 6 6 6 18

Indirect - _ 2 2 _ 2 _ 6

Total - 8 8 8 24

Reeling

Shift supervisor - 1 1 1 3

Tenders - 2 2 2 2 2 2 6 6

Jobber - 1 1 1 3

Carpenter - 1 1 1 3

Helper 1 _ 1 l _3

Total - 26 26 26 78

Doubli ng

Tenders - 2 1 2 1 2 1 63

Jobber - 1 1 1 _3

Total - 2 2 2 2 2 2 6 6



r TABLE B/4

STAFFING - SP IN N IN G - KALiTTi

Opening ond Cleaning Day 1_ 2 3̂ Total

Feeder - 1 1 1 3

Scutcher Tender - 2 2 2 6

Clerk - 1 1 1 3

Total - 4 4 4 1 2

Cardi ng

Tenders - 2 2 2 6

Strippers - 2 2 2 6

Lap Carriers - 2 2 2 6

Cleaners - 2 2 2 6

Mechanic - 1 1 1 3

Total - 9 9 9 27

1st Passage Drawing

Tenders - _5 _5 _5 15

Total - 5 5 5 15

Roving

Tenders - 3 3 3 9

Doffers - 5 5 5 15

Jobber - 1 1 1 3

Belt Joiner - 1 1 1 3

Mechanic - 1 1 1 3

Total - 1 1 11 1 1 33

Winding

Tenders - 2 2 2 Ó

Helpers - 1 1 _1 _3

Total - 3 3 3 9



TABLE B/5

PIRNWINDING -AKAKITEXTILE MILLS

1

Winding machinery

Make: Scharer Scherer

Country of origin: Switzerland Switzerland

Age: 1963 1979

Number of machines 1 0 1 0

Spindles per machine 1 0 1 0

Total spindles 1 0 0 1 0 0

Machine condition 2 1

Description

Magazine load

Automatic change
4 = 11,000rpm 1 2 , 0 0 0  rpm

Winding speed:
6  = 1 2 , 0 0 0 rpm

Efficiency achieved: 8 8 %  to 90%

Spindles per operative: 40

Operatives
per shift Total on 3 shif

Operatives 5 15

Others 2  + (1 single shift) 6  + (1 sini

7 ]/3 2 2

Hours of work: 22.\ per day. 1575  per week. 6840 per year.



WARPING - AKAK I TEXTILE MILLS

TABLE g/6

Machinery

Make: Barber Colman Allen

Country of origin U.S.A. U .S.A.

Age 1971 1959

Number of machines 1 6

Number of creels 1 6

Creel spinning 606 ends 2 x 387 ends 

4 x 464 ends

Machine condition: 2 3

Output per machine hr 30,600 yd 15,000 yd

(Theoretical) = 28,000 m 13,700 m

Efficiency 40% 53%

Yarn on beams

Ne 14 11 ,000 metres 

and 18,000 "

Yarn on cones

Ne 14 55,000 metres

Operatives

per shift Total on 3 shifts

Operators 7 21

Helpers 7 21

14 42

Hours of work: 222  per day. 1572 per week 6840 per year



TABLE B/7

i

S IZ IN G  - AKAK I TEXTILE MILLS

Machinery 3 machines

Make: West Point

Country of origin: U .S.A.

Age: 1 m/c - 1968 

1 m/c - 1977 

1 m/c - 1979

Machine conditions: 1

Operating speed: 54 m/min

Efficiency 55%

Average length of run 11,000 metres

Operatives per shift

Sizers 16

Mixers 2

Helpers 7

25

5 machines

Butterworth & Dickinson 

England 

1959

4

14 m/min 

50%

- sometimes 18,000 m

Total on 3 shifts

48

6

2_L
75

lours of work: 22^ per day. 1572 per week. 6840 per year.



TABLE, B/8

DRAW IN G -IN  AKAKI TEXTILE MILLS

Equipment

22 frames for manual warp-drawing-in

Output 966 beams per week - 157s working hours

Operati ves

per shift Total on

Drawers/reachers 44 132

Reed & heald ) 13 39
cleaners etc )

57 T71

Hours of work: 22^ per day. 157? per week. 6840 per year.



TABLE B/9

PRODUCTION TARGET FOR 1979/1980 - AKA K I TEXTILE MILLS

Product Piece
Dimension

Warp/weft
counts
Ne

Number
of

Looms

Loom
width 
(i nches)

Loom
speed
(ppm)

Reed Picks
per

inch

Total
ends

Annual
Target
(m2)

1 Sanforized Twill 41" x 40 yds 2/32s x 13s 80 52 190 100 52 4798 2,570,000

2 Dyed Drill 41 " x 40 yds 14s x 14s 16 52 190 88 40 3808 603,230

3 Dyed Drill 41 " x 40 yds 14s x 14s 9 54 170 88 40 3808 287,800

4 Dyed Drill 36" x 40 yds 14s x 14s 90 44 175 80 44 3184 2,295,647

5 Dyed Drill 28" x 40 yds 14s x 14s 50 36 180 80 44 2464 1,170,724

6 Mohamudi 36" x 40 yds 14s x 14s 59 50 170 44 44 1784 1,833,222

7 Mohamudi 36" x 40 yds 14s x 14s 3 54 170 44 44 1784 9,931,532

8 Grey Sheeting 36" x 40 yds 14s x 14s 226 44 175 40 40 1604 8,400,000

9 Moradian 28" x 40 yds 20s x 20s 26 50 170 80 44 2704 640,732

10 Calico 145 42" x 40 yds 20s x 20s 5 50 170 56 56 2600 125,261

n Calico 147 42" x 40 yds 20s x 20s 5 50 170 40 36 1864 192,576

12 Curtain Cloth 54" x 40 yds 20s x 20s 21 72 130 72 44 4416 667,046

13 Dyed Chadder 49" x 50 yds 20s x 20s 10 54 170 52 44 2676 3 7 6 ,4 1 9

14 Dyed Chadder 60" x 50 yds 20s x 20s 23 72 130 52 44 3508 811,731

15 Jacquard 58" x 30 yds 2/32s x 13s 4 72 130 88 46 6008 120,866

16 Dyed Poplin 36" x 40 yds 24s x 24s 160 44 175 52 44 2078 5,296,778

17 Chick Grey 36" x 40 yds 24s x 24s 21 44 175 40 40 1614 157,280

18 Sail Cloth 42" x 40 yds 2/14sx 2/14s 5 50 170 34 28 .1588 259,343

19 Terry Towel 24" x 48 yds 2/32s x 13s 4 68 130 88 48 2961 45,508

Total 817 26,547,384



'4BLE B/10
i

LO O M  SPECIFICATIONS - AKAK I TEXTILE MILLS

Type: Automatic Pirn Change Automatic Pirn Change

Make: SAKAM OTO RUTI

Country of origin: Japan Switzerland

Model SO  - D BAZ

Age 1959/1963 (16-20 years) 1970 (9 years)

Machine conditions: 4 2

Width R.Sp.(cm) 92: 112: 127: 137: 183 130: 170: 180

Number of looms 50 500 100 25 50 96 4 4

Speed p.p.m. 185 170 1 70 170 130 190 130 130

Drive (Transmission): Belt ----  G ear----

Shedding: Tappet Tappet(26 Dcbby Tappef(21 Dobby 
(74 Tappet (29 Tappet

Tappet Terry Jacquard 
Dobby

Boxes:

Warp stop:

Weft stop:

Let-off:

Change feeler: 

Picking:

Healds:

Reed:

Shuttle size (mm) 

Beam flange dia (cm)

1 x 1 -  

None 

Side -

— Negative - 

Mechanical

—  Under —

—  Steel----

Loose

------- 1 x 1 -----------

---- Mechanical------

Side Centre Side

------Positive-----------

------Mechanical------

---------Under ----------

---------Steel-----------

---------Fixed-----------

---------435 x 4 7 ------

--------- 7 6 -------------

435 x 47 

—  56 —



1

TABLE B/l 1

W EAVING  SHED EMPLOYEES -  AKAK I TEXTILE MILLS

Description Number per shift Total on 3

Supervisors | 3 9

Foreman )

Weavers Sakamoto 161 483

Ruti 28 84

Battery fillers Sakamoto 14 42

Ruti 2 6

Weft carriers 4 12

Cloth carriers 5 15

Warp carriers 6 18

Knotting machinists 2 6

t l  I I Asst. 2 6

Others 15 45

Total 242 726

Hours of work: 22j pe. day. 157j per week. 6840 per year.

Note: See separate table for numbers of machine maintenance staffs



TABLE B/12

Number per shift

W EAVING DEPARTMENT M A INTENANCE STAFF - AKAK I TEXTILE MILLS

Shift: General A B C_ Total

Weaving preparation

Maintenance Supervisor 1 1

Shift Supervisor 1 1 1 3

Head mechanic 3 3

Mechanic 4 3 3 3 13

Asst. Mechanic 3 3 3 3 12

Cleaner 2 6 6 6 20

Oiler 3 3

Sub-total: 16 13 13 13 55

Loom shed

Maintenance Chief 1 1

Asst. " 1 1

Maintenance Supervisor 4 4

Chief mechanic 9 9

Asst. " 7 7

General mechanic 3 3

Asst. " 1 1

Loom mechanic 25 11 18 20 74

Asst. " 16 16 17 49

Cleaner/oiler 26 11 _6 _2 45

Sub-total: 93 22 40 39 194

Grand Total 109 35 53 52 249



TABLE B/13

CLOTH INSPECTION - AKAK I TEXTILE MILLS

Inspection Tables: Made locally - No motor - manual 
drawing of cloth. Cloth examined 
in plaited form

Weekly length inspected: 512,000 metres

Operatives:

Per shift Total on 3 shifts

Supervisory 1 3

Direct labour 33 99

Helpers 2 6

36 108

Hours of work: 22^ per day. 157s per week? 6840per year.



TABLE B/14

WARP A N D  WEFT PREPARATION - BLANKET DEPARTMENT

AKAK I TEXTILE MILLS

WARPS

All cotton warps obtained from the warping department in the main plant.

WEFT

Solid cops produced on box spinners and cop winders.

Machines: 1 BEFAMA (Polish) )
, ,, ) 1962

2 HANSEN (British) j

Total spindles: 600

Output per 24 hours: 2780 kg. 1.6 Nm

Machine condition: 3

Operatives: 50 per shift

Hours of work: 22s per day. 157? per week. 6840 per year



TABLE B/15

W EAV ING  MACHINERY - BLANKET

AKAK I TEXTILE MILLS

Make of loom: Galileo

Model M3E

Age 8 years

Width 180 cm

Number of looms 10

Speed 92 ppm

Drive Individual belt

Shedding Side cam

Boxes 4 x 4

Warp stop None

Weft stop Centre fork

Let-off Negative

Change feeler None

Picking Underpick

Healds Steel

Reed Fixed

Overall efficiency 70%

Machine condition 2

Operatives per shift - weaving

Supervisor 1 (days)

Foreman 1

Weavers 30

Weft carriers 3

Cloth carriers 3

Total 37]/3

Hours of work: 22j per day. 157j per week. 6840

1

DEPARTMENT

Robt. Hall 

Blanket loom 

17 years 

183 cm 

24

115 ppm 

Individual belt 

Tappet 

1 x I 

None 

Side fork 

Negative

manual shuttle change

Overpick

Steel

Loose

65%

3

3 shift total 

1 

3

90

9

9

112

year.

Note: Maintenance staff for the blanket department are shown separately below



TABLE B/16

RA ISING  SECTION -  BLANKET DEPARTMENT

AKAK I TEXTILE MILLS

MACHINES * 1

1 Tomlinson Mark III 

Speed: 10-15 m per minute

Machine condition: 2 (used on acrylic blankets only)

1 Arbach 12 cylinder machine 

(Not in use -  suitable for light fabrics only)

Machine condition: 2

Operatives per shift

Shift leader 1 

M / c  operators 2 

Total 3

3 shifts total 

3 

6 

9

Hours of work: 22j per day. 157s per week. 6840 per year.

Output: 422 m per 24 hours.



SEW ING SECTION -  BLANKET DEPARTMENT

TABLE B/17

AKAK I TEXTILE MILLS

MACHINES

6 Singer model 188 treadle lockstitch 

5 Singer model 20W treadle lockstitch 

Age: 25+ years 

Machine condition: 4

1 Cutting table, locally produced

Operatives per shift: General A B Total

Sewing machinists: 11 11

Blanket cutters: 4 4

Inspectors 6 6 12

Total 15 6 6 27

Hours of work : General shift: 7 \  per day. 45 per week. 2280 per year

A and B shifts: 15 per day. 90 per week. 4560 per year

Output: 767 blankets per day



TABLE B/18

M AINTENANCE STAFF -  BLANKET DEPARTMENT

AKAK I TEXTILE MILLS

Maintenance Head

Head mechanic

Shift mechanic

Assistant ohift mechanic

Mechanic

Welder

Oiler

Cleaner

Total

General

1

3

2

1

16

Shift

A B

3 1

3 2

2

3

Total

1

3

6

8

9

1

2

1

31

Hours of work: 22j per day. 157j per week. 6840 per year.

Note: Equipment serviced by the maintenance staff includes:

cutting machines 

rag tearing machine 

hard waste opener 

blending machine 

carding sets 

box spinners 

looms

raising machines 

sewing machines
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.PART DA ,c iv ±:<t -

Jr?/ Joom
Cinge/Oesize - “

occ ur/V/ashin.5 : 7

pleaching - -
Mercerising - 3 r

o

Intermediate Drying - 3 12

Continuous Dyeing - 1 2

Pad Dyeing - 6 12

Jigger Dyeing 3 3 30

Finishing Kitchen - 3 3

Intermediate Drying -
A

S 9

Print Machines t 0

Studio and Design - - -

Print Ancillary - A
,0

Stenters 3 9 27

Calenders - 6 2

Shrinking Machine 1 1 'A

Inspection 7 d ? -

Make-up - 22 -

naleing 69 7

Totals 13 126 150

Grand Total 29 7
Departmental Area 2¿07 sn. metres
Annual Production 19.72 million metres
Annual Production/Person Employed 50,068 metres
Annual Production/'Jnit Area 5,371 metres
Operating Days per Year 3P_2
No of Shifts operated 3
Hours Worked per Shift per Week itz



F IN IS H IN G

Item  Equipm ent 
toy'c C ode

N o .  
o f units

M a n u fa c tu re r Y ears of 
M a n f /ln s t

i S in g e in g  m /c 1 Parex 1969

2 S co uring  kiers 3 W orayom a 1 9 5 9 /7 3

3 Rope washer 3 " 1959

4 Pad ro ll  im pregnotor 1 " -

5 M e rc e r is in g  range 1 M a x  G o l le r 1966

6 C y lin d e r  dryer (3 0  stock) 1 W arayam o 1971

7 C y lin d e r  dryer (2 0  stock) 1 " 1959

8 O p e n  w id th  w asher 1 I ta l ia n  M a n u fa c tu re -

9 J ig  D y e in g  M , 'c s 4 Er ¡co l 1 i 1975

10 .. 2 К  ovo 1963

H a n » 2 W aroyam a 1959

12 ....................... 2 Smiths 1963

13 D ye  pod 1 W aroyam a 1969

14 D y e  pad 1 J . F . N o rto n 1963

15 H o t f lu e 1 J .F .N o r t o n *

16 S te a m e r/w a s n  range 1 J .F .N o r t o n -

17 N o .1  s te n te r -c l ip -4  b ay 1 A rtos 1963

18 N o . 2  s te n te r -c l ip -4  bay 1 A rtos 1966

19 N o . 3  s te n t e r - p ir v /c l ip ^  bay 1 A rtos 1973

2 0 Baker 1 A rtos 1 9 7 1 /2

21 8 co lo u r ro ta ry  screen 1 Stork 1 9 7 1 /2

22 S anforiser 1 M orrison 1975

23 S c h re in e r /C a le n d e r 1 E r ic o lii 1975

24 7 -b o w l c a le n d e r 1 J .F  .N o r to n 1959

25 3 -b o w l c a le n d e r 1 -

2 6 M a k in g -u p  ny'cs 5 - -

2 7 B a lin g  press 1 - -

28 Y a rn  D y e in g  P lant 1 O b e rm e ir -



t a ble  b / 2 0

E Q U IP M E N T -  A K A K I TEXTILE M IL LS

O p e ra t in g O p e ra t in g C o n d itio n Remarks
W id th  cim Speed nr^/min

150 90 2 / 3 L eak ing  supply tank -  L iq u id  gas u n o b ta in a b le .  
N o t  used in e ig h t years

* 90 1

150 60 2

150 20 2 F a c il i ty  for o p e ra tin g  tw o webs o f fa b ric

150 - 1 O p e ra t in g  speed dep endent on fo b ric  w e ig h t

150 - 1 /2 H

150 - 3 M a c h in e  is in  the process o f b e in g  re c o n d itio n e d

150 - 1 1 m etre  d ia m e te r-b a tc h  m achines

- - 3 5 0  cms d ia m e te r-b a tc h  m achines

- - 3 " ....................................

- - 3 »

- - 2

- - 2

150 - 3 Speed dep en d en t on fo b ric  w e ig h t .  Problems w ith  
in te rn a l m ounted b ea rin g s .

150 4 0 2 E o r lie r  problem s in  a t ta in in g  steom tem p era tu re  stoted  
to  h av e  been o ve rco m e .

147 - 3 Steam  h e a te d  -  In need  of m ajo r o v e rh a u l.

127 - 2 Steam  h ea ted

160 - 1 Therm al o il h ea ted

- - 1 Therm al o il  h ea ted

- 1 U nder u tilis e d

n o - 1

180 4 0 1 N o t  in  use

180 50 2

160 5 0 2 / 3 N o t  in  use

- - 2 C o v e r in g -p la it in g ,  c re a s in g ,ro ll in g  e tc .

- - 2

- - 1 In fre q u e n tly  used



S eria l N o . M o k e  &  Type N o .  of 
feeds

D ia m e te r
or

w id th

RPM

1 M a y e r 24  
C irc u la r

14 n e e d le /in c h 3 0  inch 3 0  m/ 
inch

2 " 32 i6 ■s h 26  " 16 m /  
inch

3 " 32 i6 24 " 14 m/ 
inch

4 8 13 18 " 22 m/ 
inch

5 20 18 20  " 35 m /
inch

6 '• 18 18 18 " 4 0  m /  
inch

7 " i6 18 16 " 20  m /  
inch

8 " 22 15 22  " 32 m /
inch

9 “ 2 0 15 2 0  " 32  m /
inch

10 H .S to le  2 0  
F la t  bed

10 h it 130 cm 30
stroke

11 Terrot 22  cm

12 G .B la c k b u rn  
C irc u lo r 18 cm

13 G  .B la c k b u rn  
C irc u la r 18 cm

14 M a y e r
C irc u la r 18 cm

15 U . S . A .
C irc u la r 18 cm

16 Rim ach f la t  
b e d ,J a c q u a rd

17
18

Rim ach f lo t ,  
m anuel m achines

O th e r m achines

i . R ee lin g  m ach ine

2 . Leesona 4 0  s p in d le  m anual con e  w in d er

3 . B a ri' Compressor



TABLE B/21

K N IT T IN G  E Q U IP M E N T  -  A K A K I/K A L IT I

In s ta lled  
pow er per 
m ach in e  (kW )

A c tu a l w e ig h t 
produced  per 
m ach ine  hour

S titc h  Course  
cm Inch

A c tu a l Production  

SA/âoy  k g /d a y

W a le s /in c h W e ig h t of 
c lo th  per

m 2

M a c h in e
co n d itio n

M o c h i ne
age
(years)

2 . 5  kW 1 .2 9  kg 9 19 9 7 31 9  x  2 .5 4 0 .1 7 4  kg 2 2 0  +

2 . 2  " 1 .4  kg 11 22 9 9 34 11 x  2 .5 4 0 .2 3 1  " 2 20  +

1 .2  " 2 .3 3  kg 11 22 197 56 I l  x 2 .5 4 0 .2 2 7  " 2 20  +

1 .5  " 0 .7 1  kg 9 19 9 6 17 9 x 2 .5 4 0 .1 6 8  " 2 20  +

1 .5  " 2 .2 1  kg 11 26 24 3 53 11 x 2 .5 4 0 .2 4 1  " 2 2 0  +

1 .5  " 1 .7 9  kg 11 26 18 43 11 x  2 .5 4 0 .2 2 4  " 2 20  +

1 .5  " 1 .9 2  kg 10 27 22  7 4 6 10 x  2 .5 4 0 .2 2 8  " 2 2 0  +

1 .1  " 2 . 5  kg 11 22 23 3 60 11 x 2 .5 4 0 .2 3 0  " 2 2 0  +

1 .5  " 2 . 5  kg 8 16 3 0 7 60 8 x  2 .5 4 0 .1 9 0  " 2 2 0  +

Produces sp ind le tapes an d  o ther lopes 2 2 0  +

N o t  ¡n w o rk in g order 4 2 0  +

N o t  in  w o rk in g order 4 20  +

N o t  in  w o rk in g order 4 20  +

N o t  in  w o rk in g order 4 20  +

N o t  in  w o rk in g order 4 20  +

N o t  w o rk in g 2 20 +

N o t  w o rk in g  - lo c k  o f orders 4 20 +

2 2 0  +

1 5



TABLE B/22

KNITTED FABRICS PRODUCED AT KALITI

KNIT YARN FIBRE END USE

Jersey 24s Cotton Underwear

Interlock 24s Cotton Underwear

Rib 60/2s Acrylic Sportswear
24s Cotton Underwear

AN NU AL Q U ANT ITY  PRODUCED: 120 TO NNES



r TABLE B/23

SEWING EQUIPMENT - AKAK I TEXTILE MILLS (KALITI)

TYPE OF MACHINE No. MAKER MODEL C O N D IT IO N

Button holer I Durkopp 3

II 1 Juki LA47 2

II 1 Juki LBH-761 2

Button sewer 1 Durkopp 2

II 1 Juki MB372 2

Single needle lockstitch 1 Singer FE40 4

II 8 ?  line shaft driven 4

II 5 Durkopp 2

Twin needle lockstitch 2 Mouser 2

Overlock machines 6 Singer 2

II 6 Rowley & Kaiser 4

n 5 Yamato 2

Collar stitching machine 1 Omatex 2

Laying-up table 1 - 4

Laying-up machine 1 Durkopp manual 2

Powered hand knives 2 Krauss & Reitchard 2

Hoffman press 1 Braithwaite 2

Steam press 1 Locally made 4

Ironing press 1 - 2



1
r

TABLE B/24

STAFFING - KNITTING A N D  SEWING DEPARTMENTS - AKAK I TEXTILE MILLS (KALITI)

Hours of work: General shift 7j per day, 45 per week, 2280 per year.

Multi-shifts 225  per day, 157.5 per week. 6840 oer vear.

Number of operatives per shift

Shift;

Knitting 

Cutting 

Sorting 

Sewi ng 

Pressing

Packing & despatch

Other

Sub-Total

General

3

10
45

15

6

79

A

3

B

3

2_

6

c
3

4

Total

9

3 

10 

45

4 

15

_9___

95

Maintenance staff

Knitting machine 
mechanic

Electrician

Sewing mechanic

Boiler mechanic

Supervisors

Sub-Total

Grand Total

2

1

_ 3

_ 7

86

i_

7

]_

7

1

3

2
1

J L
10

105



PROGRESS COTTON FACTORY (IDGET)

Processes: Spinning and Yarn Bleaching

Output: 1394 tonnes p.a.

SP IN N IN G  CAPACITY A N D  EFFICIENCY

The machinery installed in Idget Cotton Factory has been manufactured 

by a variety of companies, and in comparison with other mills in Ethiopia, it 

is relatively old. However, with the three exceptions of the Whitin shortened 

opening and cleaning line, for which there is no requirement (the mill does 

not spin blends of man-made fibres), the Platt 4 delivery drawframes which 

are technically obsolete, and the Sario winders which are in a bad condition 

and of questionable value in a mill producing sales yarn only, none of the 

remaining machines are beyond rehabilitation or are technically obsolete.

Generally speaking the condition of the machinery ranges from poor to 

satisfactory. All of it could however, benefit from improved maintenance 

a fact confirmed by the low overall efficiency levels returned in the 

questionnaire. Table A summarises the departmental capacities when 

calculated on the basis of the present product range, operating speeds, and 

overall efficiencies. It illustrates the extent of the departmental

imbalance. Both the Whitin opening line, and Platt drawframes mentioned 

above, have been disregarded in these calculations.

The first question to be asked when deciding on a future policy for the 

Idget mill is, is it worthwhile introducing new machinery into the mill in order 

to obtain a departmental balance? At present the working environment is 

dusty and fly-laden; there is no air-conditioning system, and the building 

fabric is unsuitable to support one. The whole site has a generally run-down 

air about it. Under these conditions new machinery can be expected to 

deteriorate more rapidly than it should, added to which there is an absence

C/l



TABLEA DEPARTMENTAL CAPACITIES: IDGET COTTON  FACTORY

( 1)
Department

Blow-room 

Carding 

Drawframes 

Roving frames 

Ri ngframes 

Reelers

(Kg/hr)

(2)
Claimed Capacity 
at existing efficiencies 
and operating parameters

(3)
Improved Capacity 
at realistic 
operating efficiencies

(4)
Recommended Capacity 
for a balanced plant

Weight Eff.(% Weight Eff. (%)

402 85 402 85 402

214 85 226 90 370

261 60 326 75 368

310 57.5 388 72 364

324 60 442 82 357

1073 28 1073 28 350



of maintenance and operating schemes to prevent this deterioration.

Thus our policy towards the mill can be summed up as one of 

contraction and consolidation. We believe the mill should aim to 

establish a more efficient plant, based on its existing machinery, which 

nevertheless has a capacity roughly 60%  greater than its production in 

1978 suggested. We cannot envisage this policy being carried through 

successfully unless a new building is built to house the smaller plant.

The breathing space which the construction of this building will impose 

should be used to recruit and train, (with the assistance of the expatriate 

labour currently employed on the site which is technically competent 

and highly motivated),the necessary management and supervisory staff to 

achieve the full capacity of which, we believe the plant to be capable.

With the existing Hergeth opening and cleaning machinery the 

blow-room can produce 402 Kg/hr of cleaned and open fibre in lap form. 

Al I owing for the wastage of fibre associated with each processing stage 

shown in the published Waste Multiplier for Market Yarn chart, then this 

capacity corresponds to 349 Kg/hr at the ringframes. With reasonable 

operating speeds and efficiencies and the existing yarn parameters (turns 

per inch, count etc) this349 Kg/hr can be produced in the following 

manner:

5 Platt, 256 spindle frames on 6s Ne

8 Platt 256 spindle frames on 10s Ne

5 Platt 400 spindle frames on 10s Ne

2 Marzoli 1965, 408 spindle frames on 10s Ne 

5 Marzoli 1965, 408 spindle frames on 21s Ne

= 96 Kg/hr 

- 90 Kg/hr 

= 88 Kg/hr 

= 36 Kg/hr 

= 39 Kg/hr

The aggregate output of 10s Ne yarn is 214 Kg/hr and the total for the 

spinning department 349 ' g / h r .  In fact the sales yarn twist factors used in 

Idget seem marginally higher than in other mills in Ethiopia, and if this is 

used simply to increase the strength of the yarn rather than to meet specific 

market requirements, then with better maintained machinery operating in a 

controlled environment, management will have little difficulty increasing
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the output from the spinning department by an even greater margin than 

the above values suggest.

Based on a 288 day year and operating three shifts per day giving 

a total running time of 24 hours a day, this 349 Kg/hr capacity compares 

with the 201 Kg/hr achieved in 1978.

The present roving frame capacity, when operating at a realistic 

overall efficiency has sufficient capacity to match the ringframe output.

In the case of the drawframes however, this is not the case. Efficiency 

increases alone will not be sufficient to balance the plant. Current 

operating speeds are marginally lower than we expected but even if they 

are increased to the expected speeds, capacity is still insufficient to 

meet the demand. We therefore recommend Idget to purchase two additional 

machines from Marzoli in order to provide the necessary  balancing capacity. 

The cost of these purchases we estimate to be US JT 72 000.

In the carding department the capacity deficit is much greater than in 

other departments. In order to provide a balanced plant the production 

needs to be increased from the present rate of 214 Kg/hr to 370 Kg/hr.

The Crosrol converted tandem cards are currently producing sliver at

20.6 Kg/hr when management (Mr Vuga) states that they should in fact be 

produc ing 28 Kg/hr. If this latter value is accepted os realistic, and Crosrol 

confirm that it is, then 15 sets would be necessary if they were all operating 

with cn overall efficiency no lower than 90%. That is 5 sets more than are 

currently installed in the mill. Though the existing Whitin single cards have 

been rated at 3, that is they are in need of overhauling and some degree of 

rehabilitating, we do not recommend this action because;

(a) spare parts may not be difficult to obtain in the short-term, but 

could become so towards the end of the decade, and

(b) given the shortage of skilled mechanics which exists in Ethiopia, 

a ny  move towards standardisation helps to off-set technical deficiencies in 

training programmes. The new mill will therefore be equipped with 5 

additional converted Crosrol cards to add to the 10 existing units at a cost 

of an estimated US %  210000.
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With these recommendations implemented, an unaltered blow- 

room will be cble to supply the desired quality and quantity of fibre to 

match the subsequent machinery. We have ranked the older Whitin 

opening line 4, but if there is any real possibility that the mill is likely 

to produce blends of cotton and man-made fibre, then this machinery can 

be rehabilitated and transferred as well,

Estimates of the cost of such an exercise, including the cost of 

transfer, rehabilitation, new machinery, and new building and services are:

US /  (000)

(i) Cost of additional machinery specified above: 282

(ii) Cost of transferring existing machinery

including foreign supervisory labour: 360

(iii) Cost of rehabilitating machinery: 430

(iv) Cost of building new mill 6000 m^x /  200 1 200

plus. A ir conditioning 840

Electric 640

Mechanical Handling 210

Fire protection 270

Boiler   90

Total (’000) U S /  4 322

It is emphasised that these figures are rough estimates only, and do not 

warrant treatment for return on investment calculations. Item (iii) includes 

the cost of new plant and equipment for the maintenance, and quality control 

departments discussed below.

2.0 SP INN IN G  MACHINERY C O N D IT IO N

In the post it has been the firm's policy to accept twice a year a 

visit from the Hergefh service engineer to examine and reset the opening 

and cleaning machinery. Since 1976 however, this practice has stopped 

and in common with other departments, there are insufficient mechanics
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with the knowledge and ability to maintain the machinery properly.

The Crosrol cards had been checked the month previous to our visit by a 

Crosrol engineer. Yet these cards are already showing signs of misuse 

with guards left off, and dust extract ductwork not operating correctly.

Without any planned maintenance schedule this deterioration can be 

expected to accelerate- Lost output is therefore 7.4 Kg/hr/card, that 

is 74 Kg/hr of sliver. Over the period of a full year, this corresponds 

to a loss of income to the mill of at least 2.5 m Birr, assuming an average 

selling price of 23 Birr per 4.5 Kg bundle. This costly failure to maintain 

the cards properly is the reason why they have been rated 2.

The drawframes are all operating with their guards up allowing the 

ingress for fly-laden air and the consequent collection of fly and dirt 

around the drafting rollers and condensing trumpet. No brakes are 

fitted to the motors, consequently stop motions are inoperative and when 

sliver breaks occur the machines continue to run with fewer than necessary 

slivers feeding them. Under these conditions, quality control is impossible 

as the supervision is not strong enough to counter the effect of this poor 

maintenance.

A  major overhaul of the roving frames narrowly missed completion 

during the period of our visit. Only the Marzoti Type BC (1972) unit had 

not been returned to production as maintenance work on it was still in progress. 

With the exception of the Platt MS 1 (1950) frame all these units received 

a rating of 2 though at the time of the visit they were in a good condition 

(worthy of a 1 rating, but again owing to poor maintenance procedures can 

be expected to drop to 2 in a very short period). If our recommendations 

regarding the transfer of the plant to a new building are followed, then we 

would not expect the Platt M l frame to be part of that transfer. Its capacity 

would be more than matched by the Marzoti unit mentioned above.
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The notes which we recorded on the condition of the ringframes 

reproduced here in relatively detailed form and amply illustrate how 

the interaction between poor maintenance, poor quality control and 

poor supervision combine to produce low levels of poor quality yarn.

On the drafting systems, roller surfaces were damaged sufficient to 

ieopardize controlled drafting, leading to irregular yom with a high 

end-breakage rate and resulting in lower machine and operative productivity 

levels. Aprons were worrvcracked, in some instances torn, and where 

attempts had been made to replace damaged ones with lew, the jointing 

was often bad. A.gain the results are low productivity. A  similar 

example of poor supervision of that maintenance which did take place 

leading to a faster than necessary deterioration of the machinery is 

found when examining the spindle tapes. Poor jointing in some instances 

was ca u s in g  tapes to vibrate quite violently, the inevitable result being 

that they jumped off the jockey pulleys, again contributing to higher 

down-time and lower machine prc-tijctiv'ty. Bobbins on the spindles 

varied in height by up to 1 inch and when this fact is combined with 

the eccentricity seen on some of the rings, then it is clear that it is 

impossible for the frames to spin packages to the size for which they were 

designed. Again the result is lower machine and operative productivity. 

Umbrella creels fitted with brakes were installed on some frames. But the 

brakes in most instances were incorrectly fitted, so much so, that they failed 

to provide any braking effect, thus causing an unecessarily high roving 

break-rate. Poor alignment of the 'third hand' Pneumafil system was 

causing roller lapping on some frames, and this must lead to excessive wear 

rates on the front rollers on the drafting system, plus an inevitably extended 

down-time for the particular spindle. The result once again contributing to 

the low labour and machine productivities found in the mill.

We therefore recommend that the ringframes are thoroughly overhauled 

before commencing production in the new building.

The estimated cost of this overhauling (for the ringframes, drowframes 

and opening line) is US ft  430000.
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3.0 YARN BLEACHING

This is a relatively small unit, badly sited and constructed and 

presenting extremely poor working conditions. Even so, the unit accounts 

for 454 000 Kg of bleached yarn per year, making a very positive contribution 

to the national economy.

It is understood that NTC plans to extend manufacturing capacity at the 

Idget site; if this is the case, existing finishing capacity will not cope with; 

a proportional increase in bleached yarns since it is already working at 

capacity within the limitation of plant and equipment.

In the event of higher production volumes of bleached yarn being 

required, our recommendations would be:

1. Resiting of the bleaching operation in more suitable premises

2. Acquisition of additional equipment, consistent with required 

production volumes

3. Acquisition of New Steam Generating Plant.

The main factor inhibiting production with the existing equipment is the 

boiler which has a maximum steam generating capacity of 600 Kg/hr.

This quantity of steam is not sufficient to meet the demands of bleaching 

and drying operations with the result that process cycles are extended 

and efficiencies consequentially low. In the event of improved bleaching 

cycles, there may be a bottleneck produced in the drying operation, but in 

the absence of more precise information no firm recommendation is made.

4. Central authority to exercise more control over raw material 

deliveries, there are insufficient permanent storage facilities 

available on site, consequently raw materials are temporarily 

stored in unsuitable conditions.

5. Central assistance should be given to the factory to overcome 

¡he shortages of experienced technical and supervisory staff
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PLANT A N D  EQUIPMENT

Machine Manufacturer Year Condition

Bleaching unit H . Krantz 1971 2/3

Hydro extractor H . Krantz 1971 2/3

Dryer H . Krantz 1971 2/3

Boiler Wanson 1971 2/3 - Low steam
capacity 600 Kgs generating
steanÿ'hour capability

PRODUCTION RATES A N D  CHARGES

Operation Load/charge Cycle Frequency Production/shift Kgs
Kgs per shift Min Max

Bleaching 300 2.0 600 600

Hydro-extracti ng 75 - 130 4.5 338 585

Drying 67.5 9.0 608 608

The above production figures were obtained from two site sources on 

separate occasions, they demonstrate wide variation making any calculation 

unreliable. It is therefore essential that an accurate production survey is 

undertaken, before the acquisition of further equipment is contemplated.

From the above figures, the greatest potential imbalance is in hydro- 

extracting. A  cycle time of 2.67 hours appears excessive, even ollowing for 

hand Ioading/unloading, casting some doubt on the mechanical efficiency 

of the equipment, particularly braking efficiency.

4.0 BUI LD IN G  AN D  SERVICES

4.1 Building and Storage Facilities

The main manufacturing buildings for ginning, spinning and winding 

are of reasonable construction and suitable for intended purposes. The 

general fac’ory lay-out is irregular and restricted by the site topography, 

particularly in respect of elevations.
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Factory management would appear to have little if any, 

control of raw material deliveries; as a result, the main raw materials 

store is fully occupied and temporary stores have been erected at various 

locations on the factory site. This inevitably leads to mixed bales going 

into ginning and the mixing of different cotton qualities. Whilst the main 

raw material store has only an earthen floor, it is adequate for the intended 

purpose and until such time as circumstances permit an improved flooring.

The temporary stores would be considered inadequate for the storage of raw 

cotton, particularly during the rain seasons, the continued use of these 

should be discouraged as soon as the random delivery of material has been 

brought under control.

Congestion on the site as a whole will only be relieved after the 

present spinning facility has been reorganised, and the ginning programme 

has been rationalised to produce sufficient fibre for the mills which the 

gin serves for a limited (say) three month period. A new, better quality 

bale store can then be built on a part of the site which will provide transport 

with manageable access, a condition which is not met with the existing lay

out. The estimated capacity of the two gin stands is 1800 Kc/hr or roughly 

two-thirds of the capacity of the press. If 90000 quintals (the 1978 production 

level) is typical of ginning demand from the plant, and it is assumed that this 

quantity is delivered to the gin over a period of four months, then the
3

maximum storage capacity required is for 48 600 quintals, that is for 26000 m
3

assuming a bulk storage density of 192 Kc/m . Allowing an additional 40%  

of surface area for gangways etc. and 3.5 metres as the maximum storage
3 2height, then the total volume required is 52 000 m on 10400 m of floor area. 

At US %  170 per square metre this corresponds to a building cost of roughly 

US $  1 800000. Existing buildings, including the present spinning mill, would 

also be rationalised at this time to provide optimum storage facilities.

4.2 Air Conditioning

The plant is not equipped with a recognised air conditioning system 

able to give controlled temperature and relative humidity. Water sprays 

to provide some level of humidity are installed in the spinning department,
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but are not working. All doors into the mill are generally wide open to 

allow natural ventilation, there being no other method.

This lack of control over the working environment is seen as a major 

contributory factor to the general air of indifference which pervades the 

mill.

4.3 Steam Generator

The sole source of supply is a small package type boiler, generating 

600 Kg of steam per hour. It was reported that this does not correspond 

with the yarn finishing demand for steam, and that as a result process and 

drying cycle times are extended, causing loss of production.

An improved steam supply is a pre-requisite for improving the 

productivity of the department; and is essential before any plans for 

increasing productive capacity are implemented.

5.0 W O RKING  C O N D IT IO N S

Generally, the working environmental conditions within the factory 

fall well below those experienced in other Ethiopian Mills. It is our 

opinion that this is a major contributory factor to absenteeism which rises 

to 25% of workforce on occasions and 35%  on certain shifts.

A staged programme, possibly extending over a number of years, 

should be drawn-up to improve general working conditions and capital 

allocation budgeted for its implementation.

Fire Precautions

Particularly in view of the large raw material stocks maintained 

at the site, the provision of more fire fighting equipment should be made 

as a priority. The provision of such equipment within the factory is at 

a low level and should be increased to a more acceptable standard.
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6.0 M AINTENANCE

It is clear from the review of the processing machinery that this sector 

of maintenance needs to be improved greatly, and that this can occur only 

after sufficient well-trained technicians are recruited.

The mill has a small workshop with two existing lathes and another on 

order, two milling machines and an assortment of drills. Thus general 

maintenance, though not as comprehensively equipped as some of the larger 

mills in Ethiopia, is able to carry out the simple routine repair functions 

for which it is established. Machines are generally in a good condition 

and we judged the quality of the labour working in both the mechanical and 

electrical sections to be satisfactory, that is significantly better than that 

working inside the spinning departments. In view of the mills location 

relative to the Addis Ababa private sector repair and engineering factories, 

and the difficulties recruiting new staff, we do not recommend any further 

expansion of the general maintenance facilities.

For the size of mill and product range with which the mill is concerned, 

we would recommend the process machinery maintenance staffing level shown 

in Table B. These levels are based on the operation of planned routine 

maintenance schemes, sufficient only to reduce the frequency and extent of 

breakdown maintenance to manageable proportions, yet at the same time 

allowing the mill to reach the operating levels and efficiencies to produce 

the 349 Kg/hr of yarn discussed above. The features of Table B which differ 

most from the chart prepared by Mr Vuga are:

— The total of management, supervision and administration 

in Table B amounts to 14 persons compared with 3 in the 

existing structure

— Excluding boiler, pump, and air-conditioning mechanics 

35 skilled workers are required in Table B compared with 

the 37 currently employed (this number includes 9 shift 

mechanics listed under the production organisation in the 

staff list supplied by Mr Vuga).
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TABLE B : RECOMMENDED MAINTENANCE DEPARTMENT ST AF F  INC LEVELS : IDCET

TECHNICAL M ANAG ER

I
I-----------------------------------------------  I

A SS IST A N T  M A N A G ER  (Maintenante) A S S IST A N T  M A N A G ER  ( Administration)

F O R E M A N  (Workshops)

I
EXISTING WORKSHOP (16 in total)
LABOUR FORCE & SU PER VISO RS (Mecht Elect ) * *

PLUS

—  I Welder (days)

-----  2  Carpenters (days)

——  2 Plumbers (days)

AND IF RECOMMENDED NEW  B liltP IN G  
GOES AHEAD, PLUS

-----  1 Boiler mechanic (d ay s)*

—  J Pump mechanic ( ( fa y s )*

——  I Air-conditioning Engineer (days)*

—  3 A C mechanics ( S h i f t ) *

~1
FOfccMAN ( Process machinery)

_  2 Mechanics in charge of
ginning/yarn dyemg efc

_ _  | Mechanic in charged
Hergeih and Crcsroi (days)

_ _  f  Mechanic in charge of
Vrowframes / Rovmq frames (days)

< Mechanic in charge of 
Ring frames and Reeled ("days)

_ _  6  Shift mechanics

_ _  | Cot grinder/Apron repairer (days)

—  1 Card grinder (days)

—  1 Card covering mechanic (days) 

— —  6  Cleaners (Scouring team, days)

■ 1 D raughtsm an

— —  f Maintenance control aryl planning clerk

—  1 Cost control clerk 

•—  2 Stores clerks

—  1 Clerk : Plant records, and Engineering and Fire insurance

—  1 Clerk : Safety. Security and Fire protection

TOTAL APPROX: 5 9  t  Labourers to suit

N O TES *  to  B f  R fC R u n e o  b b f o r b  b u i i d w o  p r o c r a m m b / M Acm w e e v  i n s i a u a t i o n  i s  c o m p l b t b d

* *  IT  IS  ASSUMBO THAT THE eiecrfUCAL WORKSHOP STAFF INCLUVBS 3  SH IFT  f ie C T H IC IA IV S . IF  T H IS  i s  w o t  
THB  CASe T H IN  3  SUCH B LB C TR idA N S  A R B  TO B f  ADDfD  TO THE FORIMAW (PROCBSS MACHIW BRV) COLUMN.
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We have not followed the management structure recommended by the 

existing acting general manager, which required the technical manager 

to be responsible for both a maintenance manager and a production manager. 

Our reason for not doing so is that we believe that in the past in Ethiopia 

maintenance has been treated as a secondary requirement to production.

Yet one of the most important needs of the industry at the moment is to 

increase its output to a level consistent with its machine capacity. In 

order to do this we believe it is essential for production and maintenance 

objectives (which in some instances are bound to conflict) are reconciled 

and agreed at the highest level. If production managers are to be 

increasingly occupied with optimising their labour manning levels and 

developing realistic cost control and incentive schemes, and technical 

managers with introducing planned maintenance programmes and cost 

control systems, then they both need to be represented on the higher 

echelons of the management heirarchy, so as to ensure fully integrated 

decision making.

7.0 LABOUR PRODUCTIVITY

The OHK value, for the labour employed from opening and cleaning 

through spinning is 84.65 which on a corrected basis (the average count is 

10.16 Ne) for 20 Ne increases to I95.0ond is very high. It remains 

so even if the plant produces the 349 Kg/hr which we believe it is capable 

of doing.

There is empirical evidence to suggest that once the OHK values 

reach this level in a spinning mill, then the number of employees engaged 

on the work is the prime cause of inefficiency in itself. High manning 

levels (at this level) do not result from poor machinery, poor training, 

poor operating conditions etc. rather these qualities are caused directly oy 

the high labour allocation which removes from individual operations the need 

to accomplish a range of tasks for which they are responsible and accountable.

r
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Instead a rigorous cut-back in the manning level is required.

Perhaps, in the case of Idget, as many as 450 to 550 need to be withdrawn 

from the production departments. Only then will the mill be in a position 

to introduce into the mill a worthwhile job content for each operative, and 

at the same time raise its quality and efficiency to more acceptable levels.

The key areas which can be expected to provide the largest shake-out 

of labour are:

(a) the blow-room. In the blow-room it is the indirect labour 

which causes the unacceptable manning levels. 15 day workers

are described as bcle transporters or blenders, and these are employed 

in addition to the 3 (per shift) tending machines. Each of these day- 

workers are consequently handling no more than 480 Kg/da y of fibre.

(b) in the ring-room. The prime cause of the large OHK value here, 

is the number of spinners (even allowing for relatively high end-breakage 

rates and small diameter rings for the counts spun), doffers, and the quite 

exceptional number of helpers. Spinners look after only one side per 

frame, doffers doff 93.26 packages per hour each, and the 10 reserve

( on each shift) means that the reserve is, after the machine operators and 

doffing teams, the largest category of labour employed.

8.0 SKILL LEVELS

Concern was expressed by senior management regarding the difficulty 

of obtaining suitable people for technical and supervisory positions. 

Generally, existing supervisory staff were lacking in the training and 

experience necessary to be competent in the present positions.

Particular obstacles in improving the situation were:

1. Existing work-force would net accept outsiders in 

positions of authority.

Indifference then persists at all levels of labour, and marginal changes of

the number tackling a particular task do not alter the attitude of the staff

working on that task.
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2. Graduate staff engaged, had to gain acceptance 

by the work-force and in so doing lost their 

potential effectiveness as supervisors.

Given the above situation, it is difficult to envisage effective 

training being extended to the work-fo'ce in general.
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TABLE C/2
i

■
STAFFING IDG ET

Blow room Section Day 1 2 3 Total

Machine operator - 3 3 3 9

Doffing team - 3 3 3 9

Sweeper - 1 1 1 _3

Total - 7 7 7 21

Cardroom Section

Machine operator - 3 3 3 9

Feeders - 5 5 5 15

Transporters - 1 1 1 3

Tube cleaner - 1 1 1 3

Oiler - 1 1 1 3

Reserve - 1 1 J_ _3

Total - 12 12 12 36

Draw Frame Section

Machine operator - 8 8 8 24

Mechanic 1 1 1 3
— — — ——

Total - 9 9 9 27

Speed Frame Section

Machine operator - 4 4 4 12

Machine operator helper - 2 2 2 6

Doffing team - 5 5 5 15

Feeders - 4 4 4 12

Transporters - 1 1 1 3

Line head - 1 1 1 3

Reserve 3 3 3 9
— — — — —

Total - 20 20 20 60



TABLE C/2 (continued)

Ring Frame Section Day 1 2 3 Total

Machine operator - 62 62 62 186

Doffinc, team - 30 30 30 90

Tube cleaner - 6 6 6 18

Sweeper - 6 6 6 18

Tape repairer - 1 1 1 3

Apron repairer - 1 1 1 3

Mechanic - 1 1 1 3

Oiler - 1 1 1 3

Line head - 5 5 5 15

Reserve 10 10 10 30■ ■ — — —  —
Total - 123 123 123 369

Reeling and Packing

Machine operator - 64 64 64 192

Transporters - 2 2 2 6

Packers - 13 13 13 39

Tube cleaner - 2 2 2 6

Mechanic - 1 1 1 3

Production control - 1 1 1 3

Production clerk - 1 1 1 3

Line head 1 1 1 3—— — — —  ' -  -  ■■

Total - 85 85 85 255

Shift Crew

Sweeper - 1 1 1 3

Supervisor - 1 1 1 3

Assistant Supervisor - 1 1 1 3
— — — —

Total - 3 3 3 9

Total, Spinning Department 259 259 259 777



TABLE C/2 vcontinued)

Ginning Department Day

Machine operator 

Machine operator helper 

Doffing team 

Feeder 

Transporters 

Production control 

Production clerk

Reserve -

Total

Bleaching 

Machine operator 

Machine operator helper 

Doffi ng team 

Supervisor

Total

Grand Total, All Production 

Seasonal Workers in Ginning 77

Mai ntenance

Foreman 2

Fitters 5

Mechanics 9

Machine operator 6

Electricians 5

Electric motor winders 1

Plumbers/carpenters 13

Rubber cylinder grinder 1

Cleaners 13

Helpers 12

Labourers 3

Total Maintenance 70

1 2 3 Total

4 4 4 12

4 4 4 12

6 6 6 18

13 13 13 39

4 4 4 12

1 1 1 3

1 1 1 3

1 1 1 3

34 34 34 102

1 1 - 2

1 1 - 2

8 8 - 16

1 1 - _2

11 11 - 22

3Ü4 3Ü4 293 9ÜT

- - - 2

- - - 5

- - - 9

- - - 6

- - - 5
1

- - -

1

13

1

- - -

1

13

- - - 12

- - - __3

_ _ 70



TABLE C/2 (continued)

Monogement

Acting generol manager 1

Secretary ^

Others 73

Office girls _J_

Total 76



TABLE C/2 (continued) n
Admi nîstrotion

Office girls 5

Drivers' helpers 3

Guards 34

Dresser helpers 3

Workers' club 10

Time keepers 4

Office clerk 3

Secretary 1

Transportation chief 1

Chief of clinic 1

Dresser 4

Driver 14

Chief of administration 1

Total 84

Accounts Department 

Office girls 4

Office clerk 2

Sales clerk 1

Payroll clerk 5

Accounting clerk 4

Accountant 2

Chief accountant 1

Total 19

Property Purchasing

Office girls 3

Warehouse workers 11

Tailor 1

Secretary 1

Store clerk 5

Bank transit clerk 1

Lint cotton supervisor 1

Chief of property purchasing _]_

Total 24



ETHIOPIAN SEW ING THREAD C O .

Proces j s : Twisting and Doubling of Sewing Threads, Yarn Dyeing

and Bleaching. Output: Approximately 300 tonnes p.a.

MACHINERY A N D  C O N D IT IO N

Winding, Twisting and Doubling

The processing sequence for the mill is: 

assembly winding of bought-in singles yarn 

twisting of assembly-wound packages 

gassing

a)

b)

c)

d) reeling

e) scouring 

hydra-extracting 

mercerizing 

acidizing 

hank stretching 

hank to cone winding

f)

9)

h)

0

¡)

k)

l)

g ) dyeing and bleaching 

h*) hydro-extracti-ig 

i1) drying

11,bobbin winding, k ) ball winding, k ) cone winding 

folding and bundling.

Bobbin winding onto a spool and boll winding are used for domestic sewing 

threads, cone winding for industrial sewing threads.

Table D/l shows our assessment of the machinery condition. Most would 

benefit from an improved level of maintenance, but the plant, at the time of 

our visit, was being intensively operated and this was being done at the 

expense of some maintenance. Exceptions to this general rule are:

a) the Model 210M Technomechanica Lombarda (1967) cone winder for which 

it is proving difficult to obtain a regular supply of spare parts, sufficient to 

keep the machine adequately maintained. This problem is not apparent on 

the other more recent models.

b) the Model D14 P/3 Carniti twisters. These machines are in a poor state 

with the free-running feed rollers out of alignment with the driven roller,



the conditions of the yam guides are in some instances damaged and often 

out of alignment and the bobbins were not always running true. The 

number of ends down was higher than the labour force manning the frames 

warranted.

These cone winding machines can be maintained in Western Europe, 

but it is possible that difficulties with communications between suppliers 

may make their ,eplacerrent in Ethiopia a more attractive option. If they 

were replaced, then we estimate the cost to be roughly US $81 000. The 

cost of rehabilitating the twisters is an estimated US $105000, which 

includes replacement spindles, rings, feed rollers, etc.

1.2 Dyeing and Finishing

With some notable exceptions, the condition of the plant and equipment 

is good and providing that improved maintenance attention can be given, will 

have a continued service life in excess of five years. The main items of 

equipment in a deteriorated condition and requiring major overhaul are:-

Drying Machine - Officine Minutta - (3)

machines are not externally vented, cabinets 

and insulation panels damaged.

Yarn Singeing
Machine -  S.A. Figli Di Mettler -  (1)

winding units in need of major overhaul/replacement.

Beck Dyeing Unit - The machine is not fully utilised, but is used for

specialised dyeings.

It is recommended that the above matters are attended to if future production 

and quality is to be maintained.

2.0 BUILDINGS A N D  SERVICES

2.1 Buildings

In the main, the main production building is of good design and 

construction - a particular problem is that the factory is built on unstable 

sub-soil and a section of flooring is prone to subsidence; this is causing 

difficulties with winding equipment sited in this area.
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The factory occupies approximately one half of a rectangular site, 

with adequate space for further building expansion.

Storage accommodation is at a premium, various non-perishable items - 

chemicals, production materials, etc., are stored in the open; more delicate 

materials are stored in small adjacent buildings to the rear of the factory.

2.2 Services

2.2.1 Steam generation

Currently steam is generated by a single package boiler -

Make - Shand Kessel, Duisburg.

Model - Monarch

Year - 1973

Rating - 1,200 kg/hour.

From discussions it was apparent that this unit satisfied current steam demands. 

This situation may be questionable in view of tne steam shortages at IDGET 

which has a boiler of half this capacity, but proportionally less equipment.

The Company has a second boiler sited, which, although completely fitted, 

has not been commissioned -

Make - Shand Kessel, Duisburg

Model - Monarch

Year - 1979

Rating - 2,000 kg/hour.

This additional capacity would be sufficient to satisfy the steam demand of a 

sizeable production expansion.

2.2.2 Water supply

The Company maintains its own artisian well which has a daily supply 

capacity of 340,000 litres against a current daily demand of 150,000 litres. 

Some water shortages are experienced during the dry r.eason when it is 

necessary to augment the well supply with municipal mains water.

A small v/ater treatment plant processes 80 - 100,000 litres of water 

daily - mainly for boiler feed water and dyeing processes. Site water 

storage capacity is 30,000 litres. An appreciable expansion of yarn
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2.2.3

finishing would coll for additional supply and storage facilities. 

Effluent

Effluent is treated on site in concrete settling tanks prior to discharge. 

Current capacity is 250,000 litres per day - assuming a 24-hour period of 

settlement.

2.2.4 Air conditioning

The mill does not have any air conditioning machinery to control the 

working environment. The machines are, however, grouped tightly 

togethe- and steam and water drifts into the winding and doubling areas, 

making working conditions unpleasant. In order to overcome this, we 

recommend the installation of extractor hoods and duct-work leading 

from the dye vessels and driers directly outside the building. We believe 

this to be well within the capabilities of local engineering firms.

If this factory should be expanded at any time in the future, then a 

new building will be necessary, and it is this building, with a more 

logical lay-out of the equipment, which we recommend is air conditioned.

3.0 W ORKING  ENVIRONMENT

Generally good, although there is a degree of physical congestion due 

to the close spacing of machines and localised hot conditions of working as 

a result of the drying machines venting directly to the working atmosphere.

Basic conditions -  floors, machine guarding and the provision of 

protective clothing v. ere too reasonable standard.

The general welfare of the employees was provided for in that the 

Company maintained the following facilities -

Canteen

Showers 

Rest Room 

Medical Centre - 

Sports Group

provision of hot water, cooking and

eating facilities.

available for all shift workers.

used mainly by stranded night-shift workers.

for first-aid treatment.

provision of equipment and facilities.
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4.0 FIRE PRECAUTIONS

Internal water hose reels and wet and dry extinguishers are sited in the 

factory, improved cover would be provided by increasing the latter, particularly 

in higher risk areas.

No scheduled maintenance programmes have been drawn-up for the 

mill so far, but clearly if the mill is to continue operating satisfactorily 

then at least the rudiments of such a scheme should be developed as quickly 

as possible. It is probably sufficient at this stage in the mill's life, to 

organise routine cleaning, lubrication and setting of the machines, which 

allied to a scheme for the control of spare parts, will enable the mill to 

continue operating the rehabilitated machines for the next five years.

Thereafter we expect a new mill to be built and to be operational with 

sufficient capacity to allow the present mill to c!o:e down.

5.0 PRODUCT QUALITY

Ethiopian sewing thread is able to sell all the sewing thread it produces. 

Quality at the moment is not a problem for the company. It does carry out 

fairly simple tests on the bought-in yarns an ! its own produce, for example, 

wrapping and twist tests, but in the main there is little advantage to the 

company lifting the quality of its thread above its present level. By confining 

the bulk of its purchases of singles yarn to Dire Dawa, the company has 

effectively assured itself of the supply of best quality yarn from within the 

country.

6.0 PRODUCTIVITY

6.1 Winding, Twisting and Doubling

No detailed analysis of the operative productivity has been made for the 

following reasons:

— the product range of the mill is wide, thus preventing the 

continuous operation of much of the machinery.
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the product is of a specialised nature and not in the 

main stream of textile technology in Ethiopia.

insufficient information is available in the returned 

questionnaire to show the correct machinery utilization 

for specific end-uses.

6.2 Yarn Dyeing

Whilst not strictly comparable with other yarn processing units, 

owing to the specialised and varied nature of the products, with 

consequential higher added value, the operating efficiencies would be 

considered acceptable within the limitations of the equipment. Respective 

production per operative per annum being:

Dire Dawa 9411 Kg

Ethiopian Sewing Thread 10363 Kg

Asmara Textile Mills 17143 Kg

the main factors having a bearing on the above figures, other than operating 

efficiency are, complexity of processing, batch size and equipment.

7.0 LABOUR FORCE A N D  SKILLS

The company did not operate a formal training programme for its 

workers. Comment was made that a more formal approach to training 

would be of benefit in improving efficiencies and in training operatives 

for multi-ski 11 operations. It is understood that a Personnel Manager is to 

be appointed and will be responsible for training within the factory, and 

that training programmes are already in course of preparation.

Senior and supervisory management are very capable and progressive 

in attitude to furthering the Company's interests, this should be positively 

encouraged and supported by central resources where appropriate.
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8.0 OTHER METHODS OF PRODUCTION

If another factory is built to replace the existing unit, two different 

processing methods, should be examined to test their feasibility both from 

a marketing and economic standpoint. The u:e of ring twisting machines 

fc ' doubling or plying yarns is now generally accepted as uneconomic 

compared with two-for-one and stage twisting, and core-spun polyester 

filament/cotton yarns have been found to be successful on industrial sewing 

applications, particularly with fancy goods, and shoes.
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TABLE No. D/l ETHIOPIAN SEWING THREAD

M A C H IN E R Y  IN V E N T O R Y -

M a c K m e
D e s c r ip tio n M a n u fa c tu re r M o d e l

Y e a r  N o .  N o .  ' in s t a l le d  C o n , B obbin or
o f  o f o f Pow er _  Tube S i z e _______ _

M a n 'tu r e  M / c i  D e l 's  kW  1 0  .H e ig h t C a p a c ity
ip 'd le s  ntm mm kg

W ork ing  
W id th

A ssem b ly  w in d e r

Tw isters

T ec h n o m ech n ic a  
Lom bardo 2 1 0  B 1 9 67 54 6 k W 15 0  1 . 2 - 1 . 5

Speed ' Speed

P R O D U C T IO N  d a t a

W aste D ra ft in g O u tp u t Turns Pi o d 'n » O v e ra  11 M ach .tne
R em oval System C ount per fJCf 1 E f f ic - ConcJit ion

■ System N e  'n e ll u n it icncy
i per 0
1 hr !

450rn/min Various

C a r n it i /D M A B  D 14  1 9 6 7  4  4 0 0  1 4 .7  5 5

P3 1 9 75  1 128 1 1 .0  65

(l);
ID

2 3 0  0 .1 5 0

2 8 0  0 .1 5 0

8 1 0 0  rpm

6 3 0 0  rpm P roduc
tion

ossigned
to
sp e c ific
m achines

2 /3 0

6 /3 0

2 /3 4

3 /3 4

3 /5 0

2 /1 6

3 / 1 6

2 / 9

9 / 9

5 / 1 6

18

7 

19 

12 

17 

12

8 

7

N . S .

n . s (.2)

(2)

R e e lin g  m achines G ia c o m o  Ber to no  ! R4
t

1 9 6 7 2 4 0 1 .5
!

i 1 2 0  rpm

C - n e  w inders T e c h n o m e c h a n ic a  ! 2 1 0 M 1 9 6 7 1 72 6 .7 5 160 1 5 0  1 - 1 .2 2 5 0  m /  m in P R O D U C T IO N  N O T
Lom bardo ¡ 4 Ì 5 / M / 19 73 4 3 0 . 8 7 160 1 5 0  1 - 1 . 2 4 0 0 m /m in A S S IG N E D  T O

! 150 1975 ? 3 0 . 8 7 160 1 5 0  1 - 1 .2 4 0 0 m /m in  | S P E C IF IC  M A C H IN E S

B oll w inders R edolh l Lugi 4 9 -R L 1 9 67 2 15 1 ,4 7( 4 5 0 .0 1 0 45

U N ID E N T IF IE D 1 12 0 . 7 5 8 7 0 .0 3 0 5 0

B obbin  w inders Tech n o m ecb o n ic a  : 5 0 /3 1 9 67

—

4 3 x 6 ; 0 . 7 5 ;o .o 2 0 (3 0 's ) - 9 4 m /m in | 2 / 3 0 . 7C
Lom bardo 5 0 /3 1 9 73 1 3 x 6 ! 0 .7 5 0 .0 1 7 (3 4 » ) 9 4  m /m in  j 2 / 3 4  o n ly 1 70

5 0 /3 1974 2 3 x 6 0 .5 5 9 4  m /m in  ! 70

In d u s tria l cone T e c h n o m e c h n ic a  5 0 ,1 9 6 7 1 6 8 7 . . im)115 0 .3 5 0 1 9 4  m /m in ¡ 3 /5 0 ;  3 /3 4 ; ! 75
w in d e rs Lom barda 5 0 1 9 67 1 6 8 7 .5 m ) l  15 0 .3 5 0 ! 9 4 m /m in 5 / 1 6 ; 75
------------------------------ -------

G as s in g  m a c h in e M e t t le rs  G S K
!
1 9 6 7 1 48

i
Í 1 0 .0 3 160 148 0 .8 - 1

1
! 1 75

. I
~ t “ '
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TABLE D/2

STAFFING - SP IN N IN G  - ETHIOPIAN SEW ING THREAD

Reeling Day

Reeler

Cone Winding 

Winder

Hank Stretcher ~

Total

Ball Winding 

Winder

Industrial Cone Winding 

Winder

1 2 3 Total

4 4 4 12

22 23 23 69

1 1 1 _3

24 24 24 72

6 6 12

2 2 4

Bobbin Winding

Winder 7 7

Assembly Winding

Winder - 3 3

Twisting

Operative - 10 10 10 30

Gassing

V ~ ) i '  r  f  i 5 5 5 15



TABLE D/3

D YE IN G  A N D  F IN ISH IN G  EQUIPMENT - ETHIOPIAN SEW ING THREAD C O M P A N Y

Item
N o.

Equipment No.a 
Units

1 Hank Dyeing M/c 1

2 Hank Dyeing M/c 2

3 Hank Mercerising M/c 1

4 Hank Neutralising 1

5 Centrifuge 1

6 Centrifuge 1

7 Drying Machine 2

8 Drying Machine 1

9 Drying Machine 1

10 Yarn Singeing M / c 1

11 Beck Dyei ng M /c 2

Notes: Item N o. Remarks

7 and 8 Machines are noi'

Manufacturers Year of Manf 
or Instai.

Mezzera Vopa 1973

Mezzera VE 1967

Meccano Tessile 1967

Meccano Tessile 1967

Officine Minotta 1967

Officine Minotta 1967

Officine Minotta 1967

Officine Minotta 1973

Obermeir 1973

S.A . Figli Di 1967

Operating
Load

Percentage
Utilisation

Condition

145 78 2

60 83 2

60 94 2

- 30 2

’60 94 2

70 94 2

35 94 3

35 94 3

70 94 2

- - 3

70 25 3

vented, moisture to the immediate working environment.

9 Externally vented.

10 Winding units in need of overall.



D/4

YAk.N DYEIM üLü ACHINù - LAniGri ..n'Li.Y.luiiT -

•Manage.T.ent "1
Supervisors 2
Operatives 20
Ancillary 6

Departmental Total 29

The above figure excludes persons employed on the Yarn 
gassing operation.

Annual Production - 300,S15 kgs
Production Area - i .. A .

Annual 1roduction/Person Smployed - 10,36} kgs
Annual Froduction/Unit Area N.A .

Operating Days Per Year - jOG

Do. of Shifts Oceratcd - 3 - on gas.,i.ng & mercerising
2 - all other sections

Î2Hours Worked Per Shift leг леек



GENERAL TEXTILE A N D  GARMENT FACTORY - ADDIS AB^BA

INTRODUCTION

The Company has two branches, the main factory on the outskirts of 

Addis Ababa and a small plant in Addis Ababa.

The first part of this report refers to the main factory.

1 .0 BUILDING

The Company is housed in two main buildings plus a further small building 

which is used as a canteen.

The main building which contains the production unit and the offices was 

built in two stages, the first stage being completed in December 1970 and the 

second stage in November 1971. Total area allocated for production purposes 

is calcu'ated at 2606 square metres.

Construction is from stone block, level cemented with a pitched corrogated 

iron roof.

Internally, the premises have a false ceiling and stone floor. Decoration 

is adequate, well illuminated, resulting in a good working environment.

The second building is constructed with similar materials and has a total 

area of 1129 square metres. The premises house both the raw material and finished 

goods store. The building was completed in 1971 .

1 .1 Production Area

Production is carried out in two areas of approximately equal proportion. 

Mostof the female operatives work in one half, and approximately 50 male 

operatives work in the other half. The segregation is a result of the method 

of payment for the work completed,the females are paid their wages based on 

the time spent at the factory, recorded from clock cards, whilst the male operatives 

are paid no basic wage, but piece work rate only, based on the number of 

garments completed.

It is understood that the 75 new sewing machines are to be installed in 

the second area which will give a more acceptable spread of labour over the 

two areas, and will still leave scope for further expansion when required.
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Raw Material Store

The total area of 777 square metres is adequate for a factory of this size.

Racking is provided for storing sewing thread, buttons and other various 

making-up consumables. Fabric is stored on the floor with no systematic plan 

or location. New deliveries are accepted and stored in the nearest convenient 

space. It is our opinion that racking be erected for the storage of fabric and 

that a location system is introduced enabling the store-keeper to extract fabric 

required for production without having to establish the whereabouts of the cloth 

in question. Once fabric has been removed from the floor into racking, the visual 

disorganisation will disappear.

1.3 Finished Goods Store

The finished goods store is approximately 352 square metres which again 

appeared to be adequate for the amount of finished garments requiring storage.

There is no racking for finished goods, which are stored in size order on 

the floor. The current product range is mainly Military tunics and trousers 

which are collected for distribution at regular intervals. This method of storage 

appears acceptable at the present time considering the type of garment produced, 

but would not be acceptable for the storage of more delicate fabric type garments. 

It is our opinion that racking should be installed in preparation for a change in the 

product range whenever that occurs.

2.0 MACHINE REGISTER

The machine register was checked for accuracy, and found to be correct.

It was difficult in some cases to identify the machines by their number as the 

plates containing the numbers have become detached.

A total of 75 new Juki sewing machines have arrived in the factory and are 

in the process of being assembled prior to installation. These have not been 

included in the machine register, see Table E / l  .

1 .2
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2.1 Machinery Condition

Out of a total of 259 production machines installed in the factory, nearly 

half of this total were installed in 1971 and although they have been well 

maintained, some doubt as to their future efficiency must br rcised. The product 

range of the factory has changed during the past three years, with more drill 

fabric for military uniforms being used. The older machinery cannot always 

cope with the demand made on them and breakdown. Spare parts are becoming 

increasingly more difficult to obtain as the Japanese manufacturer has updated 

h is current sewing machine range and has discontinued manufacturing spare parts 

for the older machines. An example of the difficulty in obtaining spare parts 

is apparent at this mill where two Mitsubish DF200 Perforated Pico needle 

machines are being stripped of parts to maintain two other machines of the 

same make.

The Table E /  'Machine Inventory1 shows which machines have now become 

obsolete.

3.0 HEALTH CARE

Since nationalisation of the factory a state scheme exists for the payment 

of employees' wages during a period off work due to ill health. To quality for 

benefit, an employee must first obtain a certificate of 'unfitness for work' from 

the factory nurse. On this basis the company will pay 70% of the basic wage 

for normal sickness and 100% if the illness or accident is a result of working 

at the factory.

3.1 Fire Precautions

Fire fighting equipment consists of extinguishers which are mounted at 

strategic points throughout the factory, although adequate for containing small 

internal fires, the absence of any hydrants make the buildings a hazard. It is 

recommended that at least four hydrants are installed in the main factory and two 

in the material stores.

No fire drill or training has taken place in case of fire and this should be 

rectified as a matter of urgency.
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3.2 Inflammables

No inflammable materials other than fabric are stored on the premises.

3.3 Machine Guards

There are no protective guards on sonr s of the older sewing machines, which 

have exposed pulley belts. Guards should be purchased even if these machines 

have a short operating life expectancy, due to the seriousness of accidents which 

could occur with these machines.

3.4 Protective Clothing

Employees are not issued with protective clothing. It is recommended that 

consideration is given to the issue of overalls for all operatives.

4.0 ELECTRICAL

!t was claimed that all the wiring had been inspected during August 1979, 

by the company's electrician and found to be in good order. An inspection of 

all the electrical gear including switchgear and control boxes confirmed that 

all the equipment is well maintained and in good condition. Fluorescent lights 

provided the artificial lighting, il lumination being of an acceptable level.

5.0 COMPRESSED AIR

Compressed air is supplied for the cleaning of machines and the supplying 

of an air/water mixture for the steam irons by 4 Meiji compressors rated at 5 HP 

each. Only two compressors are required at any one time, the other two being 

held in reserve. All four compressors appeared to be well maintained and in 

good condition.

6.0 AIR C O N D IT IO N IN G

There is no air conditioning requirement at this factory.

7.0 STEAM

The only steam requirement is for the presses which is supplied by electrically 

heated mini boilers.
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PROCESS WATER

There is r.o requirement for process water, only domestic. Water is drawn 

from an outside well by an electric pump. It is planned to clean the well in the 

near future as it has not been cleaned for eight years.

9.0 EFFLUENT

No effluent is discharged from this factory.

10.0 M A INTENANCE

Fourteen mechanics and three elctricians respond to a foreman. All except 

the foreman work a three shift system.

No regular routine maintenance is carried out, the maintenance staff 

preferring to wait until a machine becomes inoperative.

The service area at the rear of the factory is small and unsuitable for the 

purpose of machine repair. Consequently maintenance staff endeavour to repair 

machines where they stand, causing some further interruption to production.

It is our opinion that a suitable area is found for machinery repair. Machines 

could then be removed from the line quickly, minimising production loss.

No training takes place, apart from staff having to gain their knowledge 

undertaking actual repairs on production machinery.

11.0 QUALITY CONTROL

No set standard quality control system is in operation, although there is a final 

inspection, consisting of two groups of girls. The first group pick loose threads from 

the finished garment, and the second group perform an actual inspection looking 

for faults. Management consider that this is acceptable for the heavy military 

type garments. An inspection of a small selection of inspected garments revealed 

a reasonable standard of quality.

12.0 WAGES

The major part of the workforce are paid on an hourly basis, the exception being 

the 50 male operatives who are paid no basic wage, only a bonus depending cn the 

number of garments finished each day.

This two tier system results in high productivity but low quality by the male 

machinists and low productivity and higher qualify by the female labour who are 

paid hourly.

8.0

^ 5



13.0 INVENTORY CONTROL

The raw materials and finished goods store employ a stock card system 

which although simple, appears to work effectively. The main criticism of 

the system is that the location of stored goods are not recorded, mainly because 

stock is stored in a random fashion on the floor.

A recommendation that rac ing  is installed in both warehouses has already 

been made in this report, a location system could be introduced on completion 

of the racking installation.

14.0 PRODUCTION PLAN N IN G

The production plan is decided by the General Manager and the Production/ 

Technical Manager. Current requirement are dictated by the requirements of the 

military authorities, as 95% of production is for army uniforms. No reference 

is made to the annual agreed budget or to the sales department. The 5%  balance 

of output is made up of towels and bed sheets, and plans to increase output in the 

two latter products are in hand. Documentation is p or, but it is understood that 

the NTC auditos have insisted on an improved system. Copi*’. of the documentation 

for the new system were not available for inspection.

14.1 Production Control

A similar situation to production planning exists, no effective control in operation, 

causing concern to the NTC auditors, who it is understood are preparing a new system.

It is accepted that the move to a three shift system has resulted in difficulties 

for management, causing neglect to control systems, but it is our opinion that the 

factory should introduce effective production control at the earliest opportunity.

This will be possible when the proposed daily record by operative is introduced 

enabling the information on completed work to be extracted and recorded on daily 

control sheets, similar to those p'oposed for the Augusta Shirt Company.



15.0 M A K IN G  UP

1

The comoany Is engaged in manufacturing military uniforms, both men's 

and women's, bed sheets, towels and a small amount of other men's wear.

The target for the last year was set at 1.8 million pieces and actual output 

was 0.67 million pieces. The high target was based on the assumption that three- 

shift working would be fully operational for most of the operating year.

Difficulty in recruiting trained staff resulted in the company having to recruit 

a large number of inexperienced operatives who required training. This 

situation drastically restricted production during the past year.

As the operatives gain experience output will increase and the original 

1978 target could be achievable if the planned product range does not involve 

the older, obsolete machinery being used on the heavy drill fabric.
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GENERAL TEXTILE A N D  GARMENT FACTORY - ADDIS ABABA

This section of the report refers to the small subsidiary factory in Addis Ababa.

16.0 INTRODUCTION

The main products manufactured are emblems, insignia, flags, badges and 

caps.

16.1 BUILDING

The Section is housed in a stone block and brick single storey building which 

is in very poor condition. The roof, of corrugated iron, is also in need of repair. 

The premises are totally unsuitable for the purpose of manufacturing.

MACHINERY

A total of 36 sewing machines are employed in an area approximately 200 square

metres. Sixteen of these machines, viz

Adder 9
Texima 4
Juki 3

are electrically powered and in reasonable condition. The balance of twenty 

machines, viz

Pfaff 11
Singer 5
Husgvarna 3
Necci 1

are foot controlled machines, which are not acceptable for modern production 

requirements anc should be sold.

The only other machinery are two six head embroidery machines which are not 

fully utilised, the production rate being up to 300 badges per machine per day 

depending on the type of embroidered badge required.

16.3 SERVICES

Lighting levels are very poor, only reaching an acceptable level on a sunny 

day with the doors open wide. Electric switches and control gear are in poor 

condition, not secured to the walls in a safe manner. This could result in a 

serious accident to employees and increase the risk of fire for which there is no 

adequate fire fighting equipment.
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16.4 C O N C LU SIO N

1

It is our opinion that this factory should cease production and transfer the 

sixteen sewing machines and two embroidery machines to the main General 

Textile and Garment Factory without delay. *

*

E/9



r

TA3LC V i

Sewing wouicment - ieneral Textile and Carment ’ic tory

Tyne of Machinery I* o • barter Model Condition
Cutting Table 2 Not Identified 2
Laying Up Machine 1 If II - 2
Powered Straight Knives 1 v i Tl t 151-T 3

ri m it 1 Mitaka T» v—A Xy
m tt ii 5 Kastman 625 3
tl II II 1 Lewis 150-5 3

Loop Cutter 1 Ace C75 3
Collar Cutter 1 Miriam i 81-6 3
Laole Cutter 3 Lieether nD5 3

Sewing Hoorn 
Single Needle **4 Juki auL -5 35 N

If If 21 oUtil 3
II IT 3N Juki LDL-553 2
Il II 4 Juki KH-38 4
If II 1 Juki KH-38 3
II If 15 Juki ÜLN-N15 3
IT If 12 Textima - 2

Twin Needle 7 Juki LH-51 N
II It 2 Juki LH -5 1 2
Il II 1 Clean FW -327 N
Il II 1 Durkopp 233N 25 3

Lockstitch 8 Juki MD-352 N
Il II 1 Juki DLii-52 h
Il II H Pffaff N35-C3-87 3

continued



c o n t in u e d

Tvoe o f  M a ch in e ry Go. i-.aker Model C o n d it io n

Twin Geedle  C ha in  S t i t c h 6 J u k i MS- 19 l.*-f

t l  I I  i l  t r 2 J u k i m s  - 1 9 2

Lock and C h a in  S t i t c h 7 re g o su s J 3 2 -3 6 k

t l  I I  I I  I t 6 P e go su s U3 2 -3 6 3

Band Loop Tw in Geedle 1 J a ta n u k i SCB 200 if

B a c k ta c k in g k J u k i Lk 232

P ic o  Meedle k M it s u b is h DF 200 if

B u tto n  H o le r 5 J u k i L2:i 7Ô1 i f

I I  I I if J u k i L3H 771 3

t l  »1 if J u k i M3 3 7 2 if

I t  I I k J u k i MB 372 3

F re e se s

R o l l  I r o n 1 r • 150 if

E l e c t r i c  P re s s 1 Kobe Y ï£> 3

I l  1* 1 Kobe YP-~K 3

I I  I t 3 Kobe Y r -J  j I. 3

I l  I I 2 Kobe Yr-C :Î 3

I l  I I 3 Kobe HC-FP 3

Fuse P re s s 1 Takaoka 00152 3

I l  I I if T a i s e i - 3

I f  H 5 T a i s e i - 2

» I I 1 Sa k a ta ALP 3 if

I l  U it Sanko 11-ifl 321 3

I l  I I 2 Sanko 11-if 1321 if

I l  I I 1 S a t i t o C0115 3

I l  I I 1 Ilo r - 3

O the r Equipm ent

G love  K n i t t i n g 1 Hatuya - it

C om p re sso rs if S e i j i - 2
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Staffing- - Sewing Oenartment - General Textile ana Garment Factory

Staff TÎ um'cer

Design and Pattern Cutting j*
Cutting and Bundle Forming 11

Sewing Room 
Supervisors 30
Machine Mechanics iif
electricians 3
Sewing Machinists 858
Service Operatives
Press Operators 20
Unskilled Workers 7

Sub Total Sewing 962

Folding and Packing 19
Warehouse and Despatch 27

Grand Total 1008



AUGUSTA SHIRT FACTORY - ADDIS ABABA

BUILDING

The company is housed in a modern, split level building constructed in 1966, 

from concrete. The material used in the construction of the roof could not be 

identified, but appeared to be of a strong lightweight material.

Windows, running the length of the factory, are small and restrict the 

amount of natural light available to the operatives. There is scope for increasing 

the size of these windows, and it is recommended that this should be undertaken, 

resulting in more natural light being available for operatives, involved in close 

needle work. A  reduction inartificial light requirement will also reduce power 

costs.

The building has been maintained to a high standard resulting in a good 

working environment.

The main factory areas are:

Production 583 square metres

Raw material store 184 "

Finished goods store 85 "

Offices/ canteen/

workshop 488 "

Production Area

The size of the area allocated for production is more than adequate, allowing 

for expansion when required. Space is mainly to be found at the top end of the 

factory and a recommendation later in the report, suggests that some of this area 

should be designated for expansion of the finished goods store.

Machinery has been installed in a logical order, with adequate space between 

each machinist.

The area is maintained in a clean condition, and good decorative order, 

resulting in good working conditions.
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1 .2 Raw Material Store

The store, sited below the main factory, is used for the storage of fabric, 

buttons, labels, needles and other small items of consumables and spare parts.

The area totalling 183 square metres is more than adequate for a factory 

of this size. The lack of space currently being experienced is due to the high 

fabric stocks of 150,000 square metres, caused by the introduction of the new 

products requiring raw material servicing.

Fabric is stores in wooden racks, suitable for the purpose. Buttons, and 

other small items of haberdashery are stored in a small area at the rear of the 

main store, the racking being of a general box type, and though not custom 

built, adequate for the purpose. Needles and small spare parts are neatly 

stored in wooden drawers.

1.3 Finished Goods Store

The position of this store is at the top end of the production area, above the 

raw material store. The area is small for the storage of finished goods. The size 

being less than half of the raw goods storage. Goods are moved in and outthrough 

one small door, causing congestion at certain times of the day. This is usually 

when goods are being transferred into store from production, and outgoing goods 

are being extracted for loading prior to delivery in Addis.

Extension to this area is strongly recommended, with the racking being 

re-arranged, for easier access to the goods. A  further access should also be 

planned, at the production office end of the store, so that new product ion 

from the factory can be received without contributing to congestion at the 

loading bay door.

Working conditions for the Stock Controller are poor and consideration 

should be given ti the provision of more space and facilities for the function of 

this important job.

It is claimed by Management that the 'storage of finished goods' is only for 

a short period, but on inspection of the garments showed that some have been 

in the store for long periods of time. A  critical analysis of all goods which

I

F/2



have been in stock for more than three months should be made, as the number 

of finished pieces being produced, and requiring storage have risen from

17,000 per month in July 1978 to 30,000 in June 1979. Slow sales, which 

have been experienced with some lines will ultimately fill the warehouse,

1 f a I lowed.

2.0 M ACH INE REGISTER

A full inventory check was made of the machine register which revealed 

a small number of discrepancies. A  portable rotary blade cutting machine,

Model Aurcra CY 12T and a Rimoldi overlooking machine, Model type 

No. 329-00-2CD 05 could not be traced. One extra sewing machine, a 

Necchi Model 830-103 was found to be additional to the machin » register.

A total of 15 new Necchi sewing machines which had been on order for

2 years, have arrived in Ethiopia, but have not been included in the register 

as the company is still awaiting delivery to the factory.

A  full inventory is shown in Table F / l.

2.1 Machinery Condition

All the machinery inspected appeared to be in good working order, although 

with regular planned maintenance some imp.ovement to their condition would 

result, reducing the number of breakdowns and consequent loss of production.

Two exceptions to this are a Necchi automatic collar stitching machine and 

and Adler automatic pocket stitching machine, which have been out of service 

since nationalisation. The faults in both machines should be identified, spare 

parts obtained, and the machines repaired. Both are capable of producing large 

quantities of stitched collars and pockets daily, thereby releasing machinists 

currently c-ngaged on this work for other sewing duties.

A Zappas domestic washing machine located in the main factory has no 

valid use and should be sold.

The majority of the machinery was purchased by the former Italian owners. 

On nationalisation all company records on plant and equipment disappeared, 

causing maintenance personnel difficulty in establishing the date machiney 

was installed.
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An efficiency assessment of all production machinery should be undertaken 

at regular intervu!', and where machinery efficiency has dropped, a replacement 

obtained. At the present time, management at Augusta consider the machinery 

to be in good order causing no major problems or regular loss of production.

3.0 HEALTH CARE

Since nationalisation, health care is provided by the state. If an employee 

is absent from work sick (certified) rate of normal wage is paid by the company.

If the illness or accident is caused as a result of work, 100% wage is paid. Health 

care payment is calculated on average wage.

3.1 Fire Fighting

Basic fire fighting equipment in the form of extinguishers have been installed 

in the factory and appear to be satisfactory. It is understood that employees have 

been instructed in the use of these extinguishers, but no training in fire drill has 

taken place. It is recommended fire drill practice is instigated as soon as possible 

and that consideration be given to the installation of at least two hose pipes, one 

at each end of the factory.

3.2 Inflammable Materials

No inflammable materials are stored on the premises.

3.3 Machine Guards

There are no large process machinery at Augusta and therefore the question of 

machine guards does not arise. The sewing machines are of Western European 

manufacture incorporating the usual safety points.

3 .4 Protective Clothing

Protective clothing is issued to machinists in the form of dark green cotton 

button through overalls. The mechanic wears a full boiler suit. No other 

operatives are issued with protective clothing, i.e. cutters, stores, personnel. 

Consideration should be given to the provision of protective clothing for all 

manual workers. It is suggested that two overalls per employee are issued, 

enabling a change to be made each week. Staff should be made responsible 

for the washing and care of the overalls.
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4.0 ELECTRICAL

An inspection of the elctrical system confirmed that the wiring, control 

boxes and switchgear are all in good condition and well maintained.

Lighting by flourescent tube is adequare for the close needle work of the 

machinist and other manufacturing and clerical functions.

5.0 COMPRESSED AIR

Compressed air is supplied to the pressing machines and button-holer by a

7.5 kW (10 hp) compressor, working at 150 psi. The machine is well

maintained with regular filter changes and servicing. The size of the machine 

is suitable for the amount of compressed air required.

6.0 AIR C O N D IT IO N IN G

The factory does not have air conditioning installed and no process carried 

out at the factory would require an air conditioning plant.

7.0 STEAM

There is no steam requirement at Augusta, the presses being electrically 

heated. No advantage would be gained by changing the system.

8.0 PROCESS WATER

The only water requirement is a small amount for the presses and for domestic 

use. No difficulties have been experienced in obtaining the required daily amount.

9.0 EFFLUENT

No effluent treatment is carried out at Augusta.

10.0 M A INTENANCE

The maintenance section consists of a foreman and two mechanics. Training 

of these personnel has been restricted to a 3 month course at the Ethiopian 

National Productivity Centre.

There is no set programme of routine maintenance. It is claimed by the 

maintenance staff that there is a general inspection of all machinery, but it is 

our considered opinion that this inspection is only visual inspection rather than 

maintenance.
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11.0

12.0

A  small workshop under the main factory was inspected, but it is doubful if 

any spare parts could be manufactured. A number of parts are carried in the raw 

materials store, but the range was not comprehensive.

QUALITY CONTROL

There is no standard quality control procedure in operation at Augusta, 

inspection is carried out by individual supervisors in each of the sectors for 

which they are responsible, using their experience and judgement to make 

quality decisions. Management consider that the present system is adequate 

and fulfills the necessary quality requirement of the Ethiopian consumer. A 

random inspection of the current product range showed a good standard of quality. 

This was further confirmed by inspection of fabric samples for sewing faults at 

the collar section. Some of the faults were of a minor nature, but had been 

rejected, and although not conclusive, gave some indication of the standards 

set. One part of the system which could be improved is final inspection which 

is not as thorough, management claiming that the various quality checks made 

during a garments progress through production was sufficient, and whilst this 

statement has some foundation, a final quality check would ensure each garment 

is up to a uniform standard of quality, with the same inspection team setting the 

final standard. This would be achieved with training by the Senior Supervisors 

who already set a good standard of quality.

WAGFS

The operatives in the factory, cutters, sewing machinists, pressers, packers, 

warehousemen and maintenance personnel are paid wages every 15 days, based on 

a flat rate, dependent on the number of hours worked which is recorded on clock 

cards by time machines. Each employee records the time he or she commences 

and finishes work. A  normal working day is 7.5 hours, with single shift working 

in operation. No bonus or incentive schemes are employed. Differentials in wage 

scales are calculated by service and experience. For example, a young trained 

machinist with little experience will probably earn approximately 80 Birr per month. 

A more experienced operative would earn about 100 Birr per month. Any scope for 

increased earnings, once the top rate has been achieved, is only attainable by 

promotion, for example, if a machinist is promoted to Supervisor, her initial salary
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will remain at about 100 Birr per month until supervisory experience has been 

gained, at which point wage increases are made at management discretion to 

a maximum of approximately 150 Birr per month.

A  similar wage structure for all shop floor operatives who are paid on the 

15 day cycle, is in operation.

13.0 PRODUCTION CONTROL

No effective daily production control system operates within this factory. 

Management being content to check the production order in which shortages 

have been noted, after the production completion date has expired. This 

involves reporting to the General Manager, after completion of an investigation 

to establ ish the cause of the shortage.

It is claimed by the Management that the main criteria for production is 

to achieve the overall daily production targets set through the National Textile 

Corporation, and that daily production control is not critical. It is our opinion 

that control is an essential part of the production function, making available 

on a daily basis, information of work in progress, thereby enabling management 

to identify areas of over/underloading of sectiors. Decisions can quickly be 

taken for priorities resulting in an organised workload with maximum production 

being achieved. A  regular 'feed back1 to the sales office on the progression of 

all orders placed with the factory can be maintained.

The basic information for a production control system is already available 

to the production department. Each operative records hourly work completed 

in a personnel 'daily production book'. This record is submitted at regular 

intervals during each working day to the production department, who extract 

and analyse the information for the overall daily target, both for individual 

operatives and factory.

With the introduction of control documents, one for each section, and a 

master factory document, it would not be difficult to maintain effective control 

of all production.

Each process would have a set target for the completion of each order 

through that particular section.

F/7



14.0 INVENTORY CONTROL

Both raw materials and finished goods stores operate a simple efficient 

stock card system. Each product is allocated its own card, which records 

details of the product, date, stock movement and balance. The cards are 

stored in product number order. Storekeepers ensure that the records are 

strictly maintained with up-to-date information, no goods being accepted 

or extracted without the relevant information being recorded. The system 

appears to work efficiently.

15.0 PRODUCTION PLA N N IN G

The sales and production departments, making a joint decision, decide on 

which products should be manufactured each week. The planned production is 

usually in line with annual budget, which has been agreed between the factory 

and the National Textiles Corporation.

Documentation consists of a production order sheet, containing al I the 

necessary instructions for raw material supply, cutting, sewing and finishing.

One copy each is issued to sales and accounts, one copy is retained by 

production and one copy is issued to the factory foreman to activate the order.

This latter copy, is issued as a batch card, passing through each section with 

the garments. On completion of the order, the batch card is returned to the 

production office, duly completed by each section, for analysis.

The system is sound with no apparent loss of cards, reflecting shop floor 

discipline.

16.0 M A K IN G -U P

Augusta shirt factory manufactures ready to wear men's and women's wear 

and has recently introduced bed sheets and pillow cases, to the product range.

Up to 1978 the factory had concentrated on producing two main types of garment, 

shirts and overalls. Since Octobor 1978, at intervals, pyjamas and ladies' dresses 

have also been introduced into the Augusta range. Customer acceptance has still 

to be finally decided, if the new products are to remain in the production range. 

Sales are made through the Augusta shop in Addis. A small made-to-measure 

department for shirts, is also functioning.
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The production area in the factory is well laid out with the machinery 

arranged in a logical order for maximum production.

The cutting staff, who have one cutting machine and a laying-up machine 

have no difficulty in supplying the sewing machinists with sufficient cut cloth, 

at all times.

The sewing section has been split into four main groups; sleeves, collars 

cuffs and bodies. Each section completes in turn, the sewing operation for which 

it is responsible. Each section is controlled by a supervisor, usually a mature 

person with wide experience in sewing and making-up. The system operates 

effectively enabling daily targets of 450 overalls or 950 shirts to be achieved 

without any difficulty. This applies mainly to the two main products in the range, 

shirts and overalls. The introduction of new products of a different nature may 

cause an inbalance in the present set up.

A  total of 18 presses, 14 being electric and 4 hand, complete the production 

cycle.

The factory is well organised and controlled meeting daily targets without 

any difficulty. Targets should be raised in line with current production, i.e.

1,000 shirts per day, or 475 overalls which should be achievable without 

recourse to any re-organisation of the factory layout.
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TABLE N O . F/l

SEW ING EQUIPMENT - AUGUSTA SHIRT FACTORY

Type of Machine No. Maker Model Condition

Cutting Room

Cutting rable 1 Local Unidentified 3

Laying up machine 1 Local Unidentified 2
II II It 1 Imported Unidentified 2

Power straight knives 2 Aurora AY4T 2

Band knives 2 Aurora SCI 00 2

Press cutting machine 1 Saspol T20/60 2

Portable rotary blades 1 Hoggs 2

Sewing Room

Single needle lockstitch m/c 15 Necchi 830-103 2
II It tl II 5 Necchi 831-130 2
II II II II 21 Necchi 600-100 2
II II II II 13 Necchi 835-103 2
II II II II 1 Necchi 830-102 2

II II II II 1 Necchi 921-144 2
II II II II 1 Necchi 810-100 2
II II II II 1 Necchi 830-100 2
II II II II 2 Necchi 832-100 2
II II II II 4 PFAFF 467-2-05 2
II II II II 1 Union Special 1400C 2
If II II II 2 Rimoldi 164-00-02 2
It II II II 1 Rimoldi 164-00-10 2

Twin needle lockstitch m/c 1 Necchi 460-100 2
H II II II 1 Union Special 35700A K 2
II II II II 1 Union Special 3

Overlook machine 4 Rimoldi 329-7 2

2 Rimoldi 329-00-2CD-05 2



TAB! E N O . F/l (contd.)

Type of Machine No. Maker Model Condition

Blindstitch machine 1 US

Blindstitch Model 718

2

Button stitching machine 3 Necchi 440-100 2

Collar stitching machine 1 Necchi 803-100 3

Pocket stitching machine 1 Adler 3

Button holers 2 Necchi 401-100 2

II H 2 Necchi 405-100 2

II It 1 Necchi 400-101 2

Button cover machine 1 Necchi 700-18 2

Presses

Electric press 1 Kanne Giesser VDH411 2

Il H 1 Kanne Giesser XV  K 2

II II 3 Caron TC6 2

Il II 3 Caron RC 2

Il II 1 Caron 2

Il II 3 ATI 2

Il II 1 Franchi 2

Il II 1 Unidentified 2

Hand Press 3 ATI 2

Il II 1 Markier-Wunder 2

Other equipment

Washing machine 1 Zoppas 3

Stapling machine 1 Speckbofel 33 2

Size labelling machine 1 Rejafix D26 2

Compressors 1 Emac 2



TABLE No. F/2

1

STAFFING - SEW ING DEPARTMENT - AUGUSTA FACTORY

Staff Number

Design and pattern cutting 2

Cutting and bundle forming 10

Sewing room

Supervisors 8

Machine mechanics 3

Sewing machinists 97

Service workers 7

Inspectors and trimmers 27

Press operators 19

Clerks 2

Unskilled workers 24

Sub total sewing: 199

Folding and packing 6

Warehouse and despatch 4

GRAND TOTAL: 209



TABLE No. F/3 1978/1979

SEW ING  DEPARTMENT PRODUCTION - AUGUSTA SH IRT FACTORY

Garment Shirts Overal Is 
Overcoats

Pyjamas Bed
Sheets

Pi 1 low 
Cases

Ladies
Aprons

Dresses Twill sheets 
and pants

Month

July 1978 16,267 1,001 - - - - . . •

August 1978 20,232 1,173 - - - - - -

September 1978 7,784 2,232 - - - 3 - -

October 1978 2,223 8,434 729 - - - - .

November 1978 177 9,812 1,005 - - 13 - -

December 1978 4,321 5,486 241 - - - - -

January 1979 15,274 1,087 124 272 272 - - -

February 1979 17,572 839 - 368 368 - - -

March 1979 22,181 2,186 90 517 517 - 7 -

April 1979 22,186 1,193 - - 404 36 457

May 1979 22,694 3,730 - 272 272 - 64 432

June 1979 23,000 3,298 - 3,357 3,357 - 103 133

TOTALS: 171,860 41,271 2,189 4,786 4,786 420 210 1,022

Units pieces.



GULELE FACTORY -  (ADDIS ABABA)

1.0 INTRODUCTION

The Gulele factory was opened approximately ten years ago to weave 

and finish fine woollen and worsted type fabrics in wool and man-made fibres. 

The enterprise was completely unsuccessful and was placed in the hands of the 

Receiver after two years trading. For the last eight years the factory with its 

equipment has been standing idle.

The purpose of our visit was to make a register of the equipment, assess 

its condition, and suggest to what use the machinery could be put if the factory 

was put back into operation.

2.0 MACH INERY

The heart of the plant is an installation of 48 Hattersley woollen and 

worsted looms. In addition there is warp preparation equipment (excluding 

sizing), and some pirn winders. A  quantity of finishing equipment is installed 

also. A  complete list of the equipment is given in Table G/l (Weaving) and 

Table G/2 (Finishing).

2.1 Weaving Preparation

This equipment comprises 2 warping machines, 2 creels and a 28 spindle 

pirn winder. Technologically these are all of obsolete design but adequate 

for the purpose of serving the 48 looms. They are in good condition but will 

need some cleaning up and checking before they go back into production.

They have been given a rating of 2.

2.2 Looms

The looms are Hattersley 'Standard' models, semi-auromatic, with a 

782 inch nominal reedspace. 16 are 4 x 1 boxing, and the rest 4 x 4 .

All have dobbies, 8 with 16 shafts, and 40 with 8 shafts.
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During their period of standing the looms have been regularly maintained 

and are well greased. There is little sign of rust. The only parts which have 

deteriorated are the leather accessories which is to be expected. These are 

excellent looms in nearly new condition for they have had little use- They 

have been given a rating of 1 .

2.3 Finishing Equipment

This is made up of various items of machinery which, so far as we can 

judge, were second-hand when originally installed. Most have been given 

ratings of 3 or 4 for they are in a generally poor condition.

3.0 BU ILD ING

The building was newly erected to house the machinery. Lack of 

maintenance has led to minor deterioration of the fabric, particularly to the 

cement rendering. The roof has been kept in good condition over the weaving 

area but there are signs of leaks elsewhere though they are not considered to 

be serious.

4.0 SERVICES

4.1 Electrics

The electrical installations, wiring, cables, and switchgear are in 

excellent condition.

4.2 Boiler

The boiler is an obsolete Lancashire type made in India. No opinion 

on its condition can be given without an internal inspection which we did not 

carry out.

5.0 FUTURE USE OF THE FACTORY

5.1 Worsted Weaving

Weaving of worsted or fine woollen fabrics is a skilled process if the 

essential high quality in the finished cloth is to be obtained. Such fabrics are 

expensive and design is an important factor in successful marketing.
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In our opinion the Gulele plant is unsuitable for that kind of production.

It is too small to produce the wide variety of designs the market demands without 

operating on production runs so short as to be quite uneconomic. Nor are the 

skills currently available to meet the very high quality standards expected in 

this selective and competitive market.

5.2 Blanket Weaving

Our recommendation is that the 48 looms should be used to weave the 

acrylic blankets for which there is a large and growing demand in Ethiopia.

The shuttle size will take a solid cop of count 1.5 nm sufficient to give to 2 

minutes weaving. This is shorter than one would like but with one loom per 

weaver it is feasible. Alternatively the looms could be modified to take a 

much larger shuttle with at least double the weft capacity. The loom makers 

have provided an estimate of the cost of parts for such a conversion, viz.

4 x 4  box loom, £2094 

4 x 1 box loom, £1 424

i.e. 32 at £2094 

16 at £1424

= £89792 or 404 000 Birr approx.

To put this figure into perspective we estimate the current replacement 

cost of these 48 near new looms at approximately 2.2 million Birr. Labour 

costs must be added to the cost of the conversion parts.

Additional costs would be incurred for shuttles, reeds, heald wires and 

possibly drop pins.

Operating on three shifts at 70% efficiency we estimate the production 

would be 1.26 million linear metres per year, or approximately 600000 blankets.

Equipment for the spinning and winding of weft, (1550 tonnes p.a.), is 

estimated at £774 000 or approximately 3.5 million Birr.

Investment in blanket weaving on this scale can only be considered in 

the context of an overall review of blanket production within the N .T .C .

One form of rationalisation which the N .T .C . may wish to consider would 

be as fol lows:
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1 . Acrylic blanket production concentrated at two factories only,

i.e. Guleleand Debre Berhan.

2. The blanket looms already on acrylic blankets in the other mills to be 

transferred to Debre Berhan, provided that they are in good condition

3. The production of cotton blankets to be confined to stitch bonding,

i.e. cease weaving cotton blankets. Thus, all cotton blankets 

produced within N .T .C . will originate from Adei Abebe.

4. Cotton waste from all N .T .C . plants to be supplied to Adei Abebe for 

the manufacture of fleece for stitch bonding, (except that needed to 

produce cotton wool and sanitary towels).

5. Sorting, carding, and spinning of acrylic waste for use as wer. at 

Gulele, to be concentrated at Adei Abebe and transported in cone 

form to Gulele.

6. Cotton yarn for warp (probably 2/14s) to be supplied to Gulele from 

Akaki.

We recommend that a feasibility study of these proposals be conducted

as soon as possible.
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TABLE G/l

W EAV ING  EQUIPMENT -  GULELE MILL

16 - •'STANDARD MODEL" HIGH-BUILT SEMI AUTOMATIC LOOMS, Fast Re 
RSBDSPAC5. 73% Inches nominal
BOXES Four shuttle Rising Box at one side only.
SHEDDING. 8 Shaft 5 / 8  coarse pitch (in 20 shafts 
frame) Possitive Dobby, our No. 3^5 Model)
PACKING Underpick system
Checking motion with ‘Leader* Hydraulic Shuttle control. 
D R I V E .Individual electricj motor drive by the friction 
plac?, including ly H.P. Motor vith Prentice Push—button 
starter to suit normal voltage A.C. and with Rope *V*  
rope d r i v e .
TAKE - U P . Positive -worm take-up and reversing motion.
Cloth beam controlled by R c k  and Pinion motion.
LET-0??. Positive worn let-off (pump rod) motion to 
one varp beam in middle position, with light alloy 
tvarp beam fitted with light alloy flanges 2kn dia.
VSFT F O R K . Twin Micro— setting Centre ’ eft Fork Motion 
Automatic Pick Finder motion.
1-EFT F E E L E R . Multi—Box Electric l.eft Feeler motion.
TAR? 5T O ? . 6-row mechanical Varp Stop motion.
SIGNALLING lights (j)
Including the following Accessories with each Looms 
10 Shuttles, 150 pirns.,
Steel Vire Shuttle Guard, 1 Set Strapping & Plastic 
Pickers, 1 Pair 6-ring T aper Barrel Temples with 
double— floted grate type fixings and socks,
50 plastic lags for Dobby.
100 Nylong Pegs for box motion.
8 All-metal Heald Frames,
6000 Steel Fire Healds for-do- 
1 Double-shift Pick Counter 
-J- spare Varp Beam with 2 ^ ” flanges 

spare Cloth Beam, and 
1 set Spare Parts for renewals, etc.

2b 11 STANDARD MOREL” HIGH-BUILT SEMI AUTOMATIC LOOMS 
REEDSPACE. 7&k inches nominal BOXES Four Shuttle 
Rising Boxes at each side.
SHEDDING. 8 Shaft 5 /8 " coarse pitch positive Dobby 
In,all other respects as foregoing specification, 
and including the foregoing accessories.
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TABLE G/1 (Continued)

ALL—ELECTRIC 4-SP3SP PERCHING MACHINE.
Strongly constructed of 2^" angle iron 
framing, with all rollers 75* in length.
Measuring roller 3 6 " in circumference, 
covered with oil—resistant rubber strip 
to prevent "lip” of smooth fabrics.
Pitted with measuring counter recording 
to 999 7/3 yards, with hand re—set, which 
can be read from either inside or front of 
machine.
Motor is 4-speed, to which is fitted a solenoid 
brake, and cloth speeds are as follows:—

No.l 12 yards per minute.
No. 2 19 yards per minute.
No. 3 28 yards per minute.
No. 4 38 yards per mimute.

The four speeds ’'Forward" and "Reverse" are 
available at the movement of a gear, similar 
to a car, but much easier to operate. Change 
to any gear instantaneously both "Foi*ward"or 
"Reverse". "On-off" forward control is by 
foot— operated treadle, from any position in 
front or inside of machine, a pu3h—button 
inching devise is provided for reversing 
controJ. A "Forward" and "Reverse"push— button 
station is fitted cn rear pillar for control 
from back of machine. The machine is fitted 
with a "Cuttle" opener and self— flyping 
attachment for folding cloth in the centre of 
the machine after inspection. Inspection of 
cloth can be Diade from platform inside machine or 
from any position in fi-ont.

1 - SHUTTLE RECTIFYING MACHINE.
Complete with accessories and apare blade cutter. 
Vitb grinding and polishing wheels for removing 
shuttle tips. Comprehensive model, mounted on 
stand,

1 " HYDRAULIC BEAM TROLLEY
To Lift complete warps upto 2 tons direct from 
floor level, or from beaming headstook in Larping 
machine.



r
TABLE G/l (Continued)

8 - "STANDARD MODEL»' HIGH-BUILT SEMI AUTOMATICS LOOMS. |
REEDSPACE. 73j inches noMinal. |
BOXES. Four shuttle Rising Boxes at each side |
SHEDDING. 16 Shaft 5/d" Coarse pitch positive Dobby. j
In all other respects as foregoing specificatinns, 
and including Accessories as foregoing, but vith 
16 Ileald Frames.

2 - "RTvV FARPING ” BEAMING MACHINES
Nominal Claes 7 % .  DRIVE. Vee Belt Drive, vith 7y 51.P. 
motor and starter. REEL. Totally enclosed Reel 12*—6" 
circumforence. BEAMING. Maximum distance between flanges 
7 2 ”. Maximum flange diameter. 32”
Villiams - rlattersley tension guage, vith Trumeter 
Measuring counter. Saddle 12” section head with Tru— 
meter Measuring Counter.
MISCELLANEOUS
Electro—mechanical starting notion. Electro mechnical 
stopping motion. Including spares for 2 years* running.

2 — CONS ’RAPING CREELS. Special designed for Truck loading. 
Freel to have provision for 30^ packages, 152 each side, 
arranged 8 high, 19 packages in length, xvith 9" centres. 
Creel complete vith individual tension devices of the 
disc type. Universal package received suitable for 5/l6" 
minimum 3/^“ maximum bore for parallel tube's' and standard 

. 8° cones.
Universal detector arms for electric stop motion, with 
indicator laaip3, Annuniciator controller for indicator 
lamps.
Creel mounted on wheels running on steel rails. Automatic 
creel traversing mechanism. Set of deterctor arm supports 
plus wiring ductings and cable glands, etc. Creel designed 
so that loading of packages can be carried out away from the 
creels. This is achieved by using three trucks for 
holding packages, which are then pushed inside the centre 
of the Creel. Spare set of Trucks for efficient operation 
of unit

2 - 6  rows 8 high, on casters
1 - 7  rows 8 high, on casters 1

1 - AUTOMATICS PIRN HINDERS - 23 spindles, latest construction 
totally enclosed oil lubricated spindle gear box, four 
spindles "per box, independent automatic pirn changing 
mechanism, individual thread breakage mechanism, with 
special front tip—end release mechanam, super-sentive 
diameter control mechanism end quick-acting brake, Equip- 
ed to wind by drawing over-end from suitable supply 
packages on to pirns. Machine equipad with bunch buil
ders and "New Look” guarding Machine fitted with dead 
weight rotary type tension, vertical creel, y a m  takeup 
mechanism, anti-rust black finish, set of alien Keys & 
spanners Mechanic finished in green collulose paint 
including motor and drive.



Table G / 2

DYEING AND FINISHING EQUIPMENT - GULELE MILL

i t e m EQUIPMENT NO. OF 
UNITS

MANUFACTURER YEAR OF 
MANF/INSTAL

OPERATING 
WIDTH CMS

OPERATING
SPEED

CONDITION REMARKS

1 Cylinder Pressing M/c 1 A. Heaton & 
Co. Ltd

- 160 - 3

2 Filling 6« Padding M/c 1 Jas, Bailey - 160 - 3 M /c  No. 8863
3 Gerber Pressure M/c 1 Maschinenball 

Schotz 8» Co*
- 150 - 3 M/c No. 1 9 7 9 7

Singeing M/c 1 ¿alter Osthoff 1 9 5 9 130 - 3 M/c No. 501**
5 «inch Dyoing/Scouring 

M/c
1 - * - - 3

6 Inspection M/c 1 - - - - k Drive mechanism miseing.
7 Gtenter 1 G. Whitley - - 9 H/c has a 2 mt drying chamber 

short for practical purposes.
- too
(PIN/CLIP)

8 Hope Washing/Scouring M/c 1 - - - - 3 / 9

9 Double Bowl Crawling M/c 1 - - - - 9

10 Opening Scutcher 1 - - 180 - 9

11 Centrifuge Hydro Extractor 1 - - - - 3 / 9

12 Single Knife Shearing M/c 1 - - 1 -:o - 3 / 9

13 Grinding M/c for (12) 
above

1 - - - “ 3 /9

l h Single Cylinder Blowing 
M/c

1 - - - 9

13 Creasing-Rolling/Plaiting
M/c

1 - - - 2

16 Piece End Sewing M/c 
( Hand )

1 - - - -

17 Piece End Sewing M/c 
( Electric)

1 - - - -

18 Screwclamp Baling Press 
( Elec tri c )

1 - - - 3 /9

1 9 Screw Baling Press (Hand) 1 - - - - 9

All the above equipment was second-hand when purchased in 1966 and has deteriorated over the years 
There is no conceivable future use for this equipment - apart from the crease/rolling M/c•
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ASMARA TEXTILE MILLS - ASMARA

Processes: Spinning; Weaving; Dyeing and Finishing; Knitting;

Garment Making; Blanket Weaving.

Spindles: 25384 Doubling spindles 3224 Looms:426

1. M ACH INE CAPACITIES A N D  PRODUCTIVITY

1.1 Spinning

1.1.1 Carding and Preparation

For all processes, from carding through roving production, ATM has a 

relatively low labour productivity. The main reason for this is of course the 

shortened operating day caused by power cuts which prohibit the machinery 

producing the quality of product which it would otherwise do, yet still requires 

staffing whether it is producing or not. This is not the only reason however.

In combing for example 5 tenders are required to operate 9 combing machines 

compared with 2 tenders to operate 6 combing machines at Dire Dawa 

(Mill N o .5, Productive capacity at Dire Dawa being 125 kg/hr and at ATM,

106 k g /b v , both at 85% effeciency). A similar picture emerges at the drawframes 

where both companies have the older 4 delivery machines but Dire Dawa requires 

6 tenders to look after 16machines, and ATM requires 15 tenders for 28 machines. 

This latter ratio is achieved when half the frames are modern 2-delivery high 

speed units. Clearly then some reduction in manning levels is necessary at 

ATM. We believe a reasonable initial target, to be achieved over the next 

two to three years would be a reduction of 30%  in current levels.

1.1.2 Spinning

In the spinning sector, the OHK values appear to indicate a low level of 

operative productivity. However in this instance the reduction is seen to be 

mainly due to a high number of 'other* category workers, which other mills 

employ but,for one reason or another,have not either identified them or 

allocated them to the spinning department. Given the absence of any work 

study personnel, the management achieves a manning level in this department 

averaging two sides/spinner, which is typical of the levels in Ethiopia, but 

some way behind satisfactory standards (for example 6 sides/operative in Mill 5, 

Dire Dawa).

i
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We recommend that the management draws-up plans to introduce a measured 

work based incentive scheme as soon as possible. During our visits we were 

informed that it is management's intention to introduce a bonus payment scheme 

for operating an additional side. At present all spinners work two sides no 

matter what count is being spun on the frame. We strongly recommend ATM 

to drop this scheme and proceed no further with this bonus. In our opinion 

the scheme is essentially unfair and will be rewarding some operatives by 

paying them for a lower work rate than others who are already relatively 

over-worked.

Even if work study teams are not available in Ethiopia at present,management 

can still calculate theoretical loadings, based on international clement times, 

giving a more logical work allocation to its labour force.

Weaving

The abnormal conditions under which the Asmara mil Is are operating prevent 

them from achieving anything approaching normal levels of productivity, either 

machine productivity or labour productivity. Until more normal conditions return 

the Asmara plants will continue to operate at less than a half of their capacity.

At the time of the visit to the Asmara Textile Mills much of the machinery 

was idle for lack of electrical power which is rationed to industrial users. This 

situation is expected to improve during the early part of 1980. Another complication 

is the curfew. This operates from 7.30 p.m. to 6 a.m., thus preventing what 

would be the normal shift change at about 10 p.m. Hence, whilst the labour 

force is made up of three shifts only two of those shifts are working in a 24 hour 

period.

In these circumstances the present productivity levels of the Asmara Textile 

Mills are meaningless.

With the current product mix the equipment in weaving preparation is in 

balance with loom capacity, but if there is a shift to finer counts, cone winding 

capacity may become inadequate.

Knitting and Sewing

The knitting department is operating at approximately 50%  of its capacity.

Some machines are stopped because of yarn shortages particularly in counts 

22s, 32, and 2/60s. There is a general shortage of knitting expertise within 

the department, both nechanically and in design. Hence, machines are not



easily repaired and style changes do not take place because nobody knows 

how to make the necessary changes to the machines.

The equipment in the sewing is adequate in type and quantity to cope with 

the potential output from the knitting section. The sewing department is on 

day work whilst knitting is on two shifts; the two sections are approximately 

in balance with this arrangement. When the knitting department gets into 

full production a double shift system will become necessary in sewing.

1.4 Blanket Weaving

The blanket department consists of 14 looms over 60 years old, a 40 drum 

conewinder on which only 20 drums are working, a 20 spindle pirn winder on 

which only ten spindles are running, and one raising machine. The weft is 

provided by an adjacent condenser spinning unit utilizing cotton waste generated 

within the mill.

A  recommendation is made elsewhere in the report that NTC cotton blanket 

production be confined to the stitch bonded process and that it be concentrated 

at Adei Abebe. Cotton waste would be sent to Adei Abebe from the other NTC 

mills for use as the fleece. If the recommendation is implemented the blanket 

department at Asmaro Textile Mills would be closed down.

1.5 Finishing

The finishing department would seem to be working at reasonable efficiency 

levels, the restriction on volume being physical rather than other considerations. 

The existing equipment is somewhat out of balance in that there is a lack of 

capacity for the intermediate and finished drying of fabric. Rectification of 

this imbalance would allow an increase in the^otal volume processed within 

the department at improved efficiency levels. Essentially, this would involve:

(i) The introduction of high efficiency mangle units in front of drying 

cylinders.

(ii) Increasing by addition/replacement, the evaporation capacities of 

the existing drying cylinder ranges.

(Hi) The replacement/reconditioning of the Sir J.F. Norton stenter- with 

high evaporation rate units.

(5v) Additional jigger machine capacity.
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It was understood that as far as print goods are concerned, the current 

market demand is against pigment prints and insistence on reactive or vat 

dyed products. With existing facilities, the unit can only produce pigment 

prints in any appreciable volume. It should therefore be company policy to 

sell only pigment prints, until such time that market factors overrule this policy. 

On the production from two automatic flat screen printing machines, it would 

be difficult to economically justify the acquisition of post printing ancillary 

equipment necessary for the production of other than pigment prints - unless 

such an acquisition was part of the re-equipment programme designed to 

substantially increase the total volume produced by the department. Alternatively 

the printing operation could be concentrated (with other) in one locality in the 

area.

The department is established to process a proportion of the total mill 

production, the balance being sold direct to the market as grey cloth.

Currently that processed by the finishing department amounts to approximately 

30%  of total production. From discussions it is evident that all production 

can be sold without undue difficulty - and that this situation will continue into 

the near future. However, the time will come -  assuming reasonable economic 

growth, when this situation will no longer appertain, and it will be becessary 

to enlarge the finishing capacity if the company is to continue selling the whole 

of its production. Since the lead time in the implementation of such plans is 

likely to be 12 - 18 months minimum, the whole matter should be kept under 

regular periodic review, so that the changed situation is recognised earlier rather 

than later.

1 . Given a suitable product mix, current capacity - based on 2 shift working 

and 302 days per year is 3.0 million metres of woven goods per annum.

When circumstances permit three shift working, the annual capacity is increased 

to 4.5 million metres. Similarly, the capacity for processing yarn and knitted 

fabric is:

Current 2 Shift 
Working

Weft Knit Goods 270,000

Yarn Dyeing and Bleaching 120,000

3 Shift 
Working

410.000 metres

181.000 Kgs

Clearly there is advantage in re-introducing three shift working as soon as this 

is practical.
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2. Intermediate and finished drying capacity is a restriction on increased 

volume production - consideration should be given to overcoming this 

by the acquisition of additional equipment.

3. Items of equipment are in urgent need of attention if production volumes are 

to be maintained in the near future.

4. To ensure that the boiler plant is operated as efficiently as possible, we 

would advise that further instrumentation be fitted.

5. The company was undertaking trial orders for the production of medical 

bandage cloths. In cur opinion, the finishing department is not equipped 

to process such fabrics economically -  and to attempt to do so will merely 

be a dilution of management effort in more essential areas.

6. During the visit, it was suggested to team members that there would be a 

requirement for the company to expand its dyeing and finishing capability. 

Whilst this would naturally depend upon the product nature of such expansion; 

assuming that this was an expansion of volume only, the types of additional 

equipment required would be:

(i) Continuous preparation and bleaching equipment - integrating with 

existing (refurbished) equipment.

(ii) Continuous dyeing and washing equipment - the latter also suitable for 

the washing off of print process.

(iii) Additional stenter finishing equipment.

(iv) Additional inspection and make-up equipment.

2. BUILDING A N D  BUILDING SERVICES

2.1 Buildings

The general factory buildings are well designed and constructed, eminently 

suited to textile manufacture and processing.

Owing to a corrugated metal roof, some condensation was experienced in the 

Dyehouse during colder periods; but this was not considered sufficiently serious 

to warrant remedial action.

Se rious roof leaks were reported in the weaving shed causing water to run 

into electric cable ducts and consequential shorting in circuits. Early attention 

to the roof covering is strongly recommended.
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2.2 Storage Areas

Ge ierally stores areas were well sited in relation to the various 

production units, and suited to their purpose.

It was noted that immediate dyehouse raw materials were stored in close 

proximity to the wet processing and that some containers were showing obvious 

signs of corrosion. It would be advantageous if such materials as dyestuffs 

were isolated from such atmospheres.

2.3 Fire Precautions

Generally good. Fire hydrants are strategically sited throughout the factory 

and extinguishers plus sand buckets are a va i lab le within departments. The 

number of these latter in the immediate areas to the singer and stenter machines 

could be increased for greater security.

2.4 Water Supply

Process water was abstracted from own artesian wells, that required for 

boiler feed was supplied by the Municipality. All water was filtered and 

chemically treated for appropriate uses.

No shortages of water were reported - even during the dry season. Current
3

demand (18 hours/day) is 356 m , assurance was given that the supply is sufficient 

to cope with 24 hour working and foreseeable expansion. Two of the five available 

wells are sufficient to meet current demand.

2.5 Steam Generation

Steam is generated from five Oreste Luciano package type boiler operating 
2

at 4 kg/cm . Steam demand is such that normal requirements are met by using 

three of the five boilers - foe occasionally. Apart from individual pressure 

gauges there is no additional instrumentation fitted - therefore further information 

as to steam usage and boiler efficiencies is not available. In view of increasing 

fuel costs, and the necessity of efficient usage, it would be recommended that 

instrumentation for adequate control is fitted, e.g. time clock; steam output 

recorder; thermostat; condensate temperature gauge; fuel tank gauge; flue 

gas gauge.
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All boilers are subjected to annual insurance inspection; but only in respect 

of working pressure and automatic flame cut-out. In its own interests, the 

company should extend this to a more comprehensive boiler survey - so avoiding 

inevitable breakdowns or worse at unscheduled times. Similarly, the regular 

chemical monitoring of boiler water conditions should be introduced.

2.6 Effluent Disposal

Domestic effluent is passed direct to the main municipal drains. All 

process effluent, is passed via a works main to settling fields outside the factory 

(berimeter, from where it is channelled to the local river system. There was no 

knowledge of local bye laws governing effluent discharges - nor had any complaints 

been received on this matter.

2.7 Air Conditioning

Asmara Textile Mills uses a combination of Central Station and Unit Air 

Conditioners. Table A  below summarises the present installations:

Table A - Air Conditioning Installations (Mazzini)

Area No. Central Station A -C No. Unit A '

Blow-room 4

Carding/Combing 5

Spinning 2 2

Weaving 4

Knitting 2

Sewing Extractor fans only

No information is available about the technical performance or the capacities 

of the plants.

Few of the installations can be working correctly. The two central stations 

are operating in the manual mode of control; the fans are working but the louvres 

controlling proportion of fresh or recycled air are not connected to their respective 

pneumatic activators, the pneumatic controls themselves are not functioning and 

the water eliminators have not been cleared recently. All of which leads us to 

believe that when the air conditioning is switched on, it does very little other 

than introduce a proportion of fresh air into the m ill. Certainly humidity can not 

be controlled - a fact which unfortunately cannot be confirmed in all areas 

because the recording units'have not worked for 10 years'.
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In other mills this mode of control, without adequate maintenance to ensure 

that the air is cleaned either by the spray units or the filteres, leads to high 

levels of airborne fly and dust. This is not the case in ATM owing to the very 

high standard of housekeeping within the mill, and the associated machine 

cleaning programmes. Power failures and the exceptional working hours no 

doubt assist the management in preserving this standard of cleanliness, but 

we are left with the impression that this is only part of the explanation. Staff 

are undoubtedly better supervised in the Asmara mills, better motivated, and 

generally their work is to a higher standard than that found in the other parts 

of Ethiopia.

In order to return the air conditioning installations to full working order, 

as quickly as possible, we recommend the mill to contact Mazzini and obtain 

the services of one of their commissioning engineers. His brief should include 

obtaining the necessary spare parts (the mill has difficulty obtaining parts for 

the control equipment), installing them , and recommissioning the plant. We 

believe the cost to ATM, to restore the plant to full working order, and to 

restock with all the necessary spare parts, to be in the order of US f> 325,000. 

This sum includes cost of the engineer’s travel and subsistence for a stay in Asmara 

of 10 weeks.

3. ASSESSMENT OF M ACH INE C O N D IT IO N

3.1 Short Staple Spinning

3.1.1 Opening and Cleaning Machinery

The four opening and cleaning lines installed at ATM have a combined 

total capacity of roughly 900 kg/hr. This capacity exceeds the current operating 

requirement by 376 kg/hr. One line has been reserved for man-made fibres 

(171 kg/hr at 100% efficiency) but current production does not require man

made fibres. Generally the condition of the plant is satisfactory, though in 

order to ensure a satisfactory operating life until 1985, for the oldest (1956) 

opening line, we recommend that it be thoroughly overhauled as early as 

possible. The remaining three lines should have a satisfactory operating life 

span until the end of the 1980's.
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On the basis of the present production schedule we believe it is 

unnecessary to introduce any other improvements or replacements to 

these lines.

The cost of carrying out the overhaul advocated above would be roughly 

US %  20,000.

3.1.2 Carding

Discussion with the management at ATM revealed that the carding section 

(and the ringframes) is believed to cause a bottleneck in production sufficiently 

narrow to prevent further expansion of production. Table H/3Spin Plan: Asmara 

Textile Mills does not support this argument. There is in the carding sector, 

with present processing speeds, 68 kg/hr of spare capacity. Even this figure 

is probably an underestimate as it is based on an assumed efficiency of only 

80%, which we believe can be improved.

Generally, the condition of the cards is satisfactory, and that of the C20 cards 

good. The company does not worka schedu'ed maintenance scheme in all 

departments, but does operate a scheme to regrind the cards at regular 

intervals. The 2 rating given to the older cards arises from the high nep 

count (believed to be caused by poor grinding) and the unnecessary high 

level of dust and fly being generated by the cards. More attention to covers 

is expected to improve the latter problem.

Given the surplus capacity and generally satisfactory condition of this 

section, we do not believe any replacements or additions are necessary.

3.1.3 Combing

The combing equipment from pre-comber drawframes through combers is 

operating well within the speed limits imposed either by the machines themselves, 

or by the quality of the raw fibres. Even so there is 30 kg/hr to spare, a figure 

which could probably be increased by 50% by simply increasing the operating 

speed of the combers, lap former and pre-comber drawframes.

In order to ensure a satisfactory operating life to the end of the 1980"s, 

the machines should be maintained on a more regular basis.
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3.1.4 Drc ving

Six-, four-and two-delivery drawframes are used in the mill.

Existing trends throughout the world are towards the two-delivery drawframe 

which, though it is generally accepted to offer only a relatively low return 

on the investment cost of replacing the older four- and six-delivery units, 

nonetheless is attractive because of the improved quality of sliver produced, 

especially when the first passage units are fitted with autolevellers. The 

quality of yarn spun by ATM is sufficiently high to warrant the introduction 

of the two-delivery units; so rather than renovate the older machines, they 

are rated 4, with the recommendation that they be replaced where necessary.

The S20 frames should continue to operate satisfactorily beyond the end of 

the 1980's providing some form of planned maintenance is introduced. Table 

H/3 shows that present demand can be met by replacing the 14 older units by 

only 2 modern units, at a current cost of US $  70000.

3.1.5 Roving Frames

It appears from the returned questionnaire that at least one 130 spindle 

(1956 or 1960) and one 110 (1964 or 1974) frame are surplus to current 

requirements, equivalent to 15% spare capacity. From Table H/3 Spin Plan, 

additional spare capacity arising from under-utilization of the frames probably 

accounts for a further 5%, giving a total surplus of approximately 20%.

Operating speeds are disaopointingly low, probably as a result of the 

management’s attempt to balance the production in the m ill. The two 

newer types of frames (BC and BC3) should be capable of 1000 rpm rather 

than the 800-850 at which they are currently operating.

The 4 Marzoli Type 4C roving frames are rated 3 even though their 

production is confined to market yarns for which the quality requirements 

are obviously lower. We believe that the overhaul of these machines, with 

the replacement of 4-roller drafting sytem by a double apron top arm drafting 

system, is a necessary prerequisite if they are to continue operating beyond 1985.

The estimated cost of rehabilitating these four machines is US /  150,000.

The work can be carried out by a Marzoli commissioning engineer who can 

supervise the rehabilitation programme on these machines plus any work on 

the other roving frames at the same time.
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3.1.6 Ringframes

Management at ATM were unable to give overall operating efficiencies 

for the ring frames. It is therefore impossible to state categorically the known 

capacity of this sector. However, from Table H/l it is clear that any limitation 

to increasing the rotational speed of the spindles must arise from:

(a) an unacceptable end-breaking rate;

(b) an unacceptable traveller replacement programme; or

(c) mechanical considerations, rather than any front roller speed limitation.

The recommendations made above regarding drawffame and roving frame 

improvements should help management to reduce the end-breakage rate at the 

ringframe, or alternatively, to increase the rotational speed of the spindles 

with no increase in the end-breakage rate.

An acceptable traveller life cannot be specified without a more detailed 

examination of costs at the mill, but the evidence we have suggests that the 

frames are operating more slowly than optimum economic considerations would 

dictate.

Finally, there is no mechanical reason why the 1960 and younger frames 

(w hich, with the exception of the eighteen 1967 units, are all equipped with 

SKF or WST top arm drafting systems) cannot operate at speeds up to 11,000 rev/ 

min, spinning yarn between 14 Ne and 24 Ne, and up to 12,000 rev/min for 

counts above 24 Ne.

We believe, ^erefore that the spinning sector can be run with greater 

productivity, and that this increase in productivity could amount to between 

5 %  and 10% plus any additions from improved overall operating efficiency.

If the power failures are ignored the total annual capacity is therefore an 

estimated 3625 tonnes/annum for 308 twenty-four hour days. This estimated 

capacity roughly corresponds to 70% of the mill's 1973 production or 250% of 

1978 production.

1973 production however, is reported to have spun yarns with an average 

count of 18's Ne. Based on the breakdown of yarn counts given in the completed 

questionnaire, the present average count is 22.13 Ne (the management quoted

22.4 Ne), so the present capacity of 3625 tonnes a year at 22.13 Ne corresponds 

to 4950 tonnes at 181 s count which is 95% of 1973 production.
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The 1956 frames have been rated 3. The main reason for this low rating 

is the need to replace the existing 4-line drafting system with a double-apron 

system. This recommendation should only be followed however, after the 

current end-breakage rate has been examined on these frames, and the economic 

case made.

3-1.8 Winding

If an average overall operating efficiency of 65%  is assumed for each of 

the winders, then the present capacity of this sector is:

(a) For winding and clearing singles yarn : 128 kg/hr, or 50 kg/hr 

more than is required by the present demand for yarn based on 

spinning department figures given in Table

(b) For assembly winding double and three-ply yarns; 75 kg/hr which 

is equivalent to 55 kg/hr more than present demand requires

(as measured in (a) above).

(c) For gassed yarns : no information regarding the count of yarns 

which aie gassed is given in the completed questionnaire.

The condition of the machinery in this sector has been rated 3. In common 

with other mills, the clearers are set too open and the tensioning devices are 

set irregularly. The net effect of setting the machines incorrectly is to increase 

the warp breaks at weaving whilst achieving relatively bettei machine and labour 

productivity figures in winding. As these warp breaks can account for about 2%  

(or more) loom efficiency reduction for four-loom working, the incorrect 

operation of the winders can be seen to be bad practice.

We therefore recommend that these winding machines be thoroughly over

hauled and that operative supervision be increased to ensure the proper future 

operation of the winders.

Subject to the overhauling of the machines, we believe they are capable 

of operating satisfactorily until 1985. The cost of the overhaul is expected to 

be about US %  100,000.

3.1.9 Twisters

The Marzoli TS5 and TRC ring twisting machines should continue to give a 

satisfactory performance until the end of the 1980's. Under present operating

H/12



practice they have a capacity of 31 kg/hr of 2/26 Ne, 18 kg/’hr of ^ 2 8  Ne,

16 kg/hr of 2/34 Ne, and 3-5 kc/hr of 2/60 Ne yarn. This 68.5 kg/hr 

capacity is roughiy 350% of present prequiremenfs and is based on an overall 

operating efficiency of 90%  and the demand profile deduced from Table H / l.

3.1.10 Reeling

34 reeling machines are installed in the mill to handle the 21 Ne and 40 Ne 

yarns. The total demand (as measured by Table H/l ) is, for 21 Ne and 40 Ne 

yarns, 154 kg/hr and 20.5 kg/hr respectively. At 30%  efficiency this calls for 

14 frames to run on 21 Ne yarn and 4 fromes to run on 40's. Thus the total 

spare capacity in the reeling sector (excluding the eight frames which are not 

being used at this moment) is roughly 40%. The frames though old, are simple 

to maintain and are expected to continue operating satisfactorily until the end 

of the 1980's.

3.2 Weaving Preparation and Weaving

Equipment in weaving preparation is in good condition. With reasonable 

maintenance if will last well beyond 1985.

The technical management have a number of problems with the Northrop 

looms which are between 17 and 20 years old. Most of the problems are related 

to the picking and checking mechanisms. Whilst these two parts of the loom 

usually do take up most of a loom mechanic's time, the failure to overcome 

the problems of their adjustment at the Asmara Textile Mills is attributed 

mainly to the lack of training of the loom mechanics. The age of the looms 

with theirconsequent wear is a factor, but not the important one.

Broken pirns and broken picking sticks are more frequent than is normal 

for this type of loom and this is a clear indication of poor maintenance and 

incorrect loom adjustment. Shuttle checking is a constant problem and this 

is attributed to rapid wear of the check stjap. A  possibility is that the straps 

are of inferior qualify. If these looms are properly maintained and correctly 

adjusted they should be capable of several more years of useful life. It is 

recommended that a skilled Northrop loom mechanic be put into the mill for 

three months for the purpose of checking all the loom settings and making 

adjustments where necessary, whilst at the same time he should train the 

weaving technical management in the correct procedures and settings.
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Twenty new Northrop Sensomatic looms are installed in the weaving shed 

in various stages of assembly. Ihey have been there for several years. It 

is recommended that action be taken to commission these machines as quickly 

as possible.

3.3 Blanket Weaving

The machinery in this department is very old and long since obsolete.

Given a supply of spare parts this old but robust machinery will run for 

many more years. It is used to produce cheap cotton blankets from the 

cotton waste generated within the other processes of the mill. The blankets 

are of low quality but adequate for the market for which they are intended.

As long as this department continues to be profitable it should be allowed 

to continue. New investment is not recommended.

3.4 Knitting and Sewing

The machines in these two sections are in good condition generally, 

in spite of the fact that there is a lack of skilled knitting machine mechanics. 

Sufficient maintenance is carried out to keep the machines in working order, 

but the skills available are insufficient to enable style changes to be made on 

most of the knitting machines. A knitting machine mechanic with some knowledge 

of knitted fabric design and construction is an urgent requirement. It is recommended 

that an engineer from the manufacturers (Fouquet), be brought in to check the 

machines, and to instruct the machine mechanics on the adjustments necessary 

to produce new styles.

A few of the sewing machines are out of action awaiting spare parts.

Apart from this the sewing equipment is in good condition.

3.5 Finishing

Comment on individual items of equipment is included with the plant register. 

There are however, certain items requiring senior management attention if 

production is not to be jeopardized in the near future. These are:

Mercerised Wash Unit in need of major overhaul, rollers missing, main

squeeze rollers worn etc.
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4.

4.1

4.2

Cylinder Drying Units

Drying Mangle Units

Impregnation unit - 

Küster Type Mangle

No 2 Stenter 

(Camerio Ericole)

Steam joints leaking badly, condensate 

return valves not functioning - further reducing 

the efficiency of these machines, which at their 

best are low production machines.

Rollers badly worn, impairing their efficiency. 

This type of machine would not be recommended 

due to its low efficiency in mechanically 

extracting water from the fabric.

This unit is not functioning owing to mechanical 

problems -  this is impairing the efficiency of the 

bleaching operation.

Only two of the three burners are functioning - 

reducing the drying efficiency by 33%.

Jigger Machines Automatic controls not functioning.

W O R K IN G  ENVIRONMENT 

Spinning

Generally satisfactory to good, but probably reflecting the relatively high 

standard of housekeeping in the mill arising from the exceptional working hours 

and power cuts. Given full availability of power, then the condition is expected 

to deteriorate rapidly unless maintenance of the air-conditioning plants can be 

improved. Recommend the use of face masks in the blending department.

Weaving

Air conditioning ventillation is to a reasonable standard, although some 

atmospheric dust was evident. The lighting conditions however, are poor - 

down to 20 Lux in the daytime, the light sources are mercury vapour lamps 

which give poor light consumming much of the power in the generation of heat. 

The company would be advised to replace these with fluorescent lighting 

designed to give a standard of 100 Lux on the warp sheets in the looms. The 

estimated cost of the change is US %  40,000.
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4.3 Knitting and Sewing

Environment conditions satisfactory in all respects.

4.4 Finishing

Working conditions satisfactory being commensurate with those normally 

experienced in such processing departments.

4.5 Health and Safety

It was reported that induction safety training was given to each new 

employee -  this is the only incidence of such training being given; but is 

a practice that should be recommended to other units within the organisation.

Generally, attention to the provision of safe working conditions was 

reasonable - further attention to the safe-guarding of machinery, particularly 

in the finishing department would improve matters further.

Comment was made that more attention could be given by senior management 

to the provision of more appropriate protective clothing than is supplied at present - 

this being exampled by inferior (and unusable) rubber gloves, boots, aprons, 

for persons handling dangerous chemicals.

A  daily milk allocation is provided to all persons handling or using 

dangerous chemicals.

5. M A INTEN AN CE

The general condition of the machinery on the site is satisfactory.

Management is clearly helped by the frequent power cuts which enable operatives 

to spend more time than is normal ly a I lowed for cleaning their machines. In 

addition, the daytime power shut-down is used to maintain some items of opening, 

cleaning and spinning machinery.

No complete scheduled or planned maintenance programmes for processing 

are yet recorded, but the cards are claimed to receive regular grinding, and 

the knitting and sewing machines to receive scneduled maintenance. However, 

the; frequency and duration of the maintenance time spent on the knitting and 

sewing machines - two hours every Saturday afternoon, suggests that this is routine 

cleaning and oiling rather than a full planned maintenance programme.
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No planned maintenance is carried out on the mechanical service 

machinery either. The boilers are maintained every 3 to 4 months, but 

not to a regular schedule. They are inspected on behalf of the management 

by the Ethiopian Insurance Corporation whose engineer simply checks that 

the boiler burner cuts out when the steam reached the designed boiler 

temperature, and that the steam pressure at this temperature is not in 

excess of the designed pressure. The engineer does not inspect the boiler 

cold. Water from the municipal supply is used to feed the boiler, without 

recourse to any additional softening plant.

The air conditioning plants and water distribution networks are subjected 

to breakdown maintenance.

The mill has a comprehensive range of workshop machinery which includes 

a heat-treatment oven (though it has not been used for the past four years). Any 

shortages or gaps in the range of machine tools are easily filled by recourse to 

either other NTC mills in the area or to one of the two reputable engineering 

firms (private sector) in the city. In the electrical workshop there are four 

testing stations equipped with power points and ammeters on which to test 

the rewound electric motors which are held in stock for immediately replacing 

damaged motors on the cards, spinning machines and looms. A  hand former is 

used when rewinding larger motors, and consequently it can take up to 3 days 

to complete the rewinding. A  powered unit is used for the smaller motors. 

Mechanics complained of a shortage of portable instruments - particularly 

Clippon ammeters; the mill has two at present but six would be a more appropriate 

number for a site of this size.

A stock control scheme is worked. Each department (spinning, weaving, 

electrical, and mechanical services) has its own store and ordering procedures 

whi ch is unnecessarily labour intensive. Except for the control instruments 

fitted on the air-conditioning equipment, no shortages of spare parts are reported. 

Communication with, and delivery time for spare parts from, Marzolli do present 

a problem.
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Only the weaving department, which is short of assistant mechanics, is 

claimed to have any shortage of suitably skilled labour. Otherwise labour is 

said to be good, with an adequate stock within the city boundaries should 

replacements be necessary. Many of the labour force in the maintenance 

department are said to have been employed at the mill for between 15 and 

20 years, and by now are considered skilled artisans - a fact which our 

observations tended to confirm.

The severest criticism we have for the operation of the maintenance 

department, whether it be in the processing departments or the workshops, 

is the complete failure to keep any record of the work carried out, or the 

cost of this .ork. It is therefore impossible for management to judge whether 

machinery ownership costs (including maintenance costs) are greater than 

replacement costs for particular machines. Investment decision making is 

thereby limited to technical obsolescence rather than including economic 

obsolescence.

6. QUALITY OF PRODUCTION

Only the simplest quality control techniques are practiced in the spinning 

department. Sliver wrappings, nep counts and yarn strength measurements are 

made. Management's attitude is that the company can sell everything they 

manufacture and consequently quality is not an important consideration in the 

market place. This attitude however is inconsistent with produce range which 

includes such comparatively high quality products as twill fabrics woven from 

fine count doubled yarns, and knitted fabrics. Market considerations are not 

the only reason for improving the quality control in the mill. Our visit reports 

notes the relatively high number of ends down in the weaving department so 

loom efficiencies will improve if quality standards are lifted.

We therefore recommend that ATM increase the staffing of its quality control 

department to the following levels:
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Table B Recommended Quality Control Staffing Levels

(a) Spinning: ,Supervisor (recruited) 1

Calculator 1

Yarn analysers 3

Raw cotton analysers 2

Twist analyser 1

Uster operator 2

Yarn appearance 1

(b) Weaving: Supervisor 1

Slub catcher setter 2

Size analyser 2

Cloth inspectors 5

(c) Finishing: Supervisor 1

Laboratory technicians 4

Chemist 1

27

The above staffing levels reflect the wide divergence of yarn and fabric 

types processed in the mill. If this product range were to be rationalised then, 

the recommended numbers would be reduced.

Equipment costs for such a department, are at present day costs, roughly 

US %  120,000. This does not include a Uster Evenness Installation as the 

company already ownes one. However, it is inoperative owing to lack of 

maintenance at the moment, as the company needs to quickly obtain the 

service of a Uster's maintenance engineer.

7. COTTON AN D  COTTON BLENDING

In the blowing room, management operates a stack mixing system. Instead 

of opening bales close to the feeder lattices on the bale openers, thereby relying 

on the correct selection of bales and a controlled regular manual loading of the 

lattices, ATM mixes in a pile (or stack) a large quantity of fibre from a given 

number of bales (usually a day's supply) and then manually loads the lattices 

from this stack. Thus blending is improved at the expense of the additional 

cost of the labour working on the stack.
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At ATM some of this additional cost is off-set by using cheaper blends of 

fibre for the coarser count yarns. Table H/22 gives details. Two points 

are clear from this Table:

* Raw material costs (excluding waste) are only two percent cheaper 

for sales yarn than for combed yarns for high quality twill fabrics 

and sewing threads.

* The weighted average staple length of fibre used to spin 6s Ne 

is only 0.072 ins shorter than that used to spin combed 60s Ne 

yarns.

We have examined the prices of raw cotton in Ethiopia and compared it 

with the prices of other varieties. The results are presented in Tables H/23 and 

H24andshow the Ethiopian price variance from the base value, for equivalent 

qualities of cotton, lie within the range obtained for Memphis and Mexican 

varieties (see Table H23). When compared with El Paso variety however, the 

range of Ethiopian cotton for different staple lengths is much smaller at the 

Good Middling end of the spectrum and roughly similar at the Low Middling 

end (See Table h/24J.Thesevariancesareof course subject to variations caused 

by fluctuating base prices and as they are taken from data prepared at different 

times, then some adjustment to the figures is necessary to compare them at 

identical dates. However, the magnitude of this adjustment does not affect 

these general conclusions.

With regard to the variance from base price with quality, the Ethiopian 

cotton values get progressively larger as the average staple length increases 

whereas for the other cottons the values are much more stable with variance 

in staple length.

We conclude then that though there are some differences between the price 

structure of the cotton used in Ethiopia and the structure of that used outside 

the country, these differences are only marginal.

However, if we examine the average staple length of cottons used to spin 

different counts of yarn, we find that Ethiopian practice is different from that 

in other countries. Outside Ethiopia it is often found that carded yarns up to 

20s Ne are spun from fibre with an average staple length of ^/8 ins or below,
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and combed yarns of 60s Ne from fibre with an average staple length of 

approximately ins. However, the 1 ^ /8  ins average staple length fibre 

is suitable for combed yarns up to 40s Ne, so it is only the 50s Ne and 

60s Ne yarns, of which there are relatively small amounts spun, that are 

outside normally accepted practice.

At the coarse end of the range however, the 1 ins fibre is typically 

used outside Ethiopia for counts be. veen 24s Ne and 30s Ne. It is then 

the coarse yarns which are consuming longer than necessary fibre rather 

than fine yarns consuming inferior fibre, that is seen to be a noticeable 

characteristic of the Ethiopian spinning industry.

Ideally it would be in the interest of the Ethiopian cotton growers to 

sell some of their shorter staple length fibre abroad, and for the industry to 

make up the deficit with even shorter fibre. But the exisiting quality problems 

besetting the growers, and the transportation difficulties (reliability and delays) 

across Ethiopian borders, make it unrealistic to recommend this practice at 

the moment.

Instead we suggest that the industry, at the same time that it lifts the 

standards of its cotton crop, and mill maintenance and quality control 

procedures and practices; derives as much benefit as it can from 'over spinning' 

by operating its machinery faster. ATM is a good example of a company with 

the potential to do just this. With improved quality control and air-conditioning 

maintenance, the company should easily attain the additional output from its 

existing spindles which has been discussed above (See Section 3.1.6).

Though the difference in raw material prices over the full range of counts 

that is to be found with the selective blending of fibres, is not to be taken 

advantage of in Ethiopia owing to the relatively narrow range of fibre lengths 

apparently available, the practice is still to be recommended as it is only in 

this way that the mills can:
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Control the fibre length distribution of a blend sufficient to keep 

machinery adjustments to a minimum. In this connection the machinery 

adjustments to control comber noils are particularly sensitive to changes 

in fibre length distribution and short fibre content. Also the uniformity 

of slivers and rovings is dependent mainly on fibre properties and 

machinery adjustments; thus the most uniform products can only be 

produced by control ling and establishing pre-determined fibre 

property levels.

Reduce to a minimum the twist variation in yarns, thereby achieving 

better control over yarn strength, and end breakage levels and 

variations not only in spinning but also in warping, winding and 

weaving.

8. WORK FORCE A N D  SKILLS

8.1 Spinning

Recently a formal training programme has been introduced for operatives, 

but no special educational qualities are required for the manual staff. The 

training programme will therefore familiarise operatives with the tasks 

necessary to progress from sweeper, through bobbin carrier and doffers to 

spinners. It will do little to improve the operative's appreciation of the 

finer points of spinning - for example the importance of roller surfaces, the 

advantages which accrue both to the company and to the operative if a high 

standard of housekeeping is achieved, and the benefits gained from consistent 

machine adjustment.

8.2 Weaving

Compared with other N .T.C. mills the numbers employed in the various 

occupations tend to be lower in relation to the work to be done. In assessing 

the work force, however, the unusual working conditions in Asmara have to 

be borne in mind. The whole picture is distorted by these conditions.

The skills of most operatives are lower than would be expected. This is 

almost entirely due to inexperience,for this mill, with the others in Asmara 

has been open for a little over a year after being shut-down for a year.
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Many of the operatives recruited for the re-opening were inexperienced. The 

most important skill déficiences are amongst the mechanics employed on loom 

maintenance and knitting machine maintenance. Machine performance suffers 

on that account.

The institution of formal training is recommended for all machine fenders, 

e.g. spinners, weavers, winding operatives etc, and for the more skilled 

occupations such as production machine mechanics and general maintenance 

mechanics. The provision of maintenance manuals or instruction sheets in 

Amharic is also recommended.

8.3 Finishing

Production per capita per annum is lower than at other units within the 

organisation. To some extent this can be attributable to the facts that products 

are in a higher quality bracket - and therefore have a higher added value 

content, and that the Company is restricted to two shift working. This latter 

point is borne out by the appreciably lower production per unit area of floor 

space - compared to other production units - coupled to the fact that there is 

a generous spacing of equipment within the department.

As in other units visited, comment was passed regarding the shortage of 

skilled and fully trained technicians and operatives. This is such a general 

need that appropriate action will only be possible with central (NTC) 

participation.

Whilst departmental management appeared to be quite competent - 

technically, such expertise was not evident in lower levels of management 

and supervision.
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SHORT STAPLE S P IN N IN G A S M A R A  T E X T IL E  M IL L S

M achine 
Descri p* ¡on h t i  nufactuier Miodel

Year
of

M un ’ture

N o . 
of

tJ/  cs

—  
N o . 
of
D e l's
Sp 'd les

Installea
Power
ItW

Can, Bobbin or
Tube Su-e vVorking

-----------------------!------------------

Waste
Removal
System

1
1 Product ion Data

Operating
Speed

livery
Speed

Drafting
System

Output
Count

N e

Turns 1 Pi o d 1 n O vera ll
Effic
iency
%

Machine
Condition0

mm
le ¡girt 

mm
Capacity W idth 

kg mm
|« r
inch

per
unit
per
hr

Bole openers M o ’ zol i 1956 2 760 3

Hopper feeder 1 3

Beater " 1 3

Reserve box 1 3

Cage 1 22 213 3

Hopper feeder " 1 3

3-B!ade beater 1 3

Kirschner beater 1 3

Lap for mer 1 925 3

Bale openers ■■ B)6 1 9 6 0 / 3 2

1963
Feeder 1 2

Cage 1 2

Step cleaner •* 1960 1 2

Hopper feeder 1 35.3 240 2

3-Blade beater 1 2

Reserve box » 1 2

Kirschner beater 1 ?

Lap former 1 965 2

Bale opener s “ 1 B16 1964 3 2

Feeder 1 2

Cage » 1 2

Step cleaners B22 1964 2 3 9 .7 392 2

Hopper feeders B24 1964 2 2

3-Blade beaters »• 2 2

Lap formers " 2 1000 2

Bale openers “ BIO/I 1975 2 1000 2

Crighten opener 1956 1 2

IV.'SP**' ff 'd '- f 1964 1 70.9 1 171 2
21

tnp *r i ’

1

- 196-1 1000

1

1

!

1 i 2

1

1
j .
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SHORT STAPLE S P IN N IN G  - A SM A R A  TEXTILE M ILLS
TABLE No.  H/l (cent bund) - I N V E N I O k V  O r  S P I N N I N G  M A C H IN E R Y

Machine
Descriotion

Ring frames

A ktn u fa c tu te r

Marzol i

Model

RC751

RC

RC

RC

RC751

RC

RC

S5

RC

RC75I

RC75I

RC751

Year
of

M a n ' f u r e

1956

1956

1974

1964

1964

1964

1974

1964

1964

1960

1964

1974

1974

1974

N o . 
of

M/tt

N o . 
of
De l's
Sp 'd ie 1

384

384

456

408

408

408

456

408

408

400

408

456

456

456

Insta 11 ud
Power
k 'V

7 .3 6 ''
11. 2

7.36 '

11 .2

22

17.7

17.7

17.7 

22

17.7

17.7 

17.38

17.7 

22 

22 

22

Can . B. 'blnn or
_ Tabe.S i z e _______ _ h o ik in g

0  ' H e i g h t  Capacity W idth 
kg mm

51

51

51

12)

(2)

(2)

50 (2 )

50 (2 )

50<2)

5 ] <2 )

50.(2 )

50.(2 )

54 (2)

50 (2 )

51

51

51

(2 )

(2 )

(2 )

215

215

230

195

195

195

230

195

195

230

195

230

230

230

92

88

111

116

96

126

96

96

82

70

74

94

W

!
Picciuction Data

Operating ! De ! ¡very V.'osfe Dra ft iny OL.)f)jt '•.it nS ■’i od ’n O  /eraII

Speed Speed Removo 1 System Count p-r ¡per EH.c-
System Ne inch unit iency

per %
hr

9443rpm 448*3)

448<3>

4-1 ine, 
weight

21 N 2 '  .08 7.37kg

9443rpm 4-1 ino,
we ight

21 M 21.08 7.37kg

602(3)10445rpm B-end + FK  225 22 XB 17.36 11 ,22kg

427(3)

O /H

9435rpm B-end WST 24 XB 22.05 6.55kg

92ó0rpm 4 0 3 ^
O /H  
B-end *- WST 26 X B 22.95 5.70kg

9789rpm 43013) 

423(3)

O /H  
B-C'iid t- 
O /H

WST 2 8 X A C 22.75 5 .64kg

lOUSàrpm B-end + 
O /H

PK225 32 XA 23.76 5■ 42kg

378*3 *10380r pm B-end + 
O /H

WST 3 4 X A C 27.41 4.09kg

364(3)10486rpm B-end
O /H

WST 36 X A 28.80 3.71kg

334(3)91 Oórpm B-end
O /H

WST 40 XB 27.20 3.01kg

375(3>10202r pm B-end *- 

O /H
WST 4 0 X B 27.20 3 . 44kg

356(3>9688rpm B-end + 
C / H

PK225 40X B 27.20 3.65kg

240(3)8148rpm B-end ► 
O /H

PK225 5 0 X A C 33.94 1 ,97kg

29,(3)10830rpm B-end * PK225 6 0 X A C 37.18 1.99G
O /H

590rr/
min

325

280

340

M u d ,  , n
Corrdit ion

Winders (Single)

" (Assembly 4) 

Winder (Single

(Assembly 4) 

(S in g le

Savio

Bernard i 

Savio

t e ttr c  te .

l n63

1964

1964

1967

1968

88

48

48

64

24

7.5

8.2

8.2

4 0

200

160

160

250

140

ISS^
125 

155 
145

C  jl o f  Use

Used for Gassing
i



S H O R T  STAPLE S P I N N I N G  -  A S M A R A  T E X T IL E  M IL L S

—
Y e a r

o f
M a n ' t u r c

|
i N o . 

o f
M /  cs

N o . 
of
D e l 's
Sp 'd le s

C p c r a t  ing 
Speed

D e l i v e r y
Speed

W aste
R rrn ova l

System

D ra f t  ing 
System

P roduct ion D o to

M a c  . '¡ne  
D e s c r ip t io n M a n u f a c t u r e r M o d e l

.

Power
k W [ 0

mm

1

fob.'  Si 
t <c ¡ghf 

mm

• e A/or k in g  
C a p a c i ty  W i d t h  

kg  mm

O u t p u t
Count

M e

Turf'S
per
inch

Prcd’n

un i t  ,
per
hr

O v e r a l l
E f f i c 
iency

°/o

M j c - ,f " 
Cond it icr.

—

Ring tw iste is M a r z o l i TS5 1 9 65 3 4 0 0 t 7 8 0 0 13, 1 8 . 3 5 1 9 . 4 i

) 1 2 / 2 6 k 9

TRC 1 9 67 2 408 1 1 8 . 4 ! 8 9 0 0 1 7, 21 . 1 0 1 7 . 0 i
2 / 3 4 kg

■■ •• TS5 1965 2 4 0 0 7 8 0 0 14, 1 9 . 1 0 1 6 . 0 i

. 2 / 2 8 k g
» TRC 1 9 6 7 1 4 OR 8 1 0 0 3 0 , 2 2 . 1 1 8 . 7 1

J 2 / 6 0 kg

R e e l in g  m achines N o n e _ - 4 8 0 0 . 9 2 2 1 0 2 0 21 - 3 6 . 8 8 i
spe c i f ied fiâmes

Platts _ - 6 8 0 1 . 4 7 M n u h iii-s N o t  Ass igned 2 1 0 6 4 0 - 1 9 . 3 6 i

to Product ion frames

" G u  ¡seppe - - 24 3 0 0 . 9 2 2 1 0 1
G re sp l

____

(1) Average (Ma ibernati cal)

(2) Ring diarneter

(3) inches/min

( 4 )  T raverse

i
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TABLE N o .  H / 2  C O N D E N S E R  S P I N N I N G  -  A S M A R A  T E X T IL E  M IL L S

M a c ' I  ¡ne 
D e s c r ip t io n

O p e n e r

O p e n e r / c l e a n e r

O p e n e r  c l e a n e r

C l e a n e r

Blender

Scu tche r

Scutcher

B reaker  C a r d  Ì . 

Fin isher C a r d  1 . 

B re ake r  C a r d  2 .  

F in isher  C a r d  2 .

M a n u f a c t u r e r

Ring Frame

O re s te  R o lando  

A u t e f o

O re s te  R o lando  

M a r i o  G o s to

A q u i l a

D uesbcrg  Bosson

3 1 5 3 / 1 1 0  

>C Î 2 U

A q u i l a  

A q u i l a  

O f f i c i n e  E Fond ere  

G i n !

M o d e l

P er fe c t

Y e a r
of

Man 'ture

19 68

19 57

19 63

1959

19 58

N o  . I N o . 
o f  of  

N ^ z \  D e l ' s  
S p'd le s

72

72

Insta I led
Power
kW

7 . 5

8 7 . 6

9 . 2

10.0
1 1 . 5

3 . 8

Can, Bobbin or
Tube S ize _________

ZT H e igh t  C a p a c i ty
' 9̂

vVoi k in g  
W i d t h  ;

O p e r a t i n g  D e l i v e r y  
Speed Speed

0)
(1)

3 . 5  

4 . 5 1

3 . 5

4 . 5

d )  ; 

(D I 
( i )  ì

I
0) i

1 p 8 4 1 8 . 8 7 4 . 5 ( 2 ) 2 1 0 :  0 . 1 5 0

(1 )  Est im ated

(2 )  Ring d ia m e te r

i 2 1 50rp m

N O T  IN  P R O D U C T IO N

N O T  K N O W N

Broker^end 3 over 3

I



SPIN P I A

P roi:«'s» t

Sp inn ing

Rov in g

D ra w in g

C o m b .

la p  Former 

Draw

Card

v n >  Fn< Draff Twist

info X

one

6  1 6 .6 7 3 7

14 1 15.56 4  4

20  1 2 0 . 0 0 4 . 4

2 ?  I 2 2 . 00 3 . 7

24 1 2 4 . 0 0 4 . 5

26  1 2 6 . 0 0 4 . 5

40  1 4 0 . 0 0 4 . 3

21 1 15 .56 4 . 6

32 1 2 1 . 3 3 4 2

3ó  1 2 4 . 0 0 4 . 8

28 1 2 4 . 3 5 4 3

V . 1 2 9 . 5 6 4 . 7

50  1 2 5 . 0 0 4 . 8

60  1 3 0 . 0 0 4 . 8

0 . 9  1 6 . 0 0 1 1

1 .0 1 6 . 6 7 .08

1.35  1 9 . 0 0 . 15

1.50  1 10 .00 1 1 3

1 .1 5  1 7 .6 7 . 13

2 . 0 0  ! 13 .33 .22

0 . 1 5  ó 6 —

0. 15 6 6 —

0. 15 8 8 —

0 . 1 5  Ó 6 _
0. 15 6 6 —

0 . 1 5  8 8 —

TP 1 Proces sing

s p e e d

9 . 0 6 5 8 8 5 r p m

16 46 77 21 r.p  m

19 68 9  164 r .p .m

17 .36 10 44 5 ’ P
2 2 . 0 5 9 435 r .p .m

2 2 . 9 5 9  260 r P •
2 7 . 2 0 9 8 4 3 r .p .m

2 1 .08 9  443 f . p . rT>

2 3 . 7 6 10055 r p nr

2 8 . 8 0 10 486 r p m

2 2 . 7 5 9 789 r p m

27.41 10 380 r p .rn

3 3 . 9 4 8 148 r.p  m

3 7 . 1 8 10830 r.p.m

1.06 768 r .p.m

1.08 750 i ,p m

1 34 830 r p m

1.38 810 r p n,

1.21 810 r.p.m

1.73 850 r . p P'

_ 135 m min
_ 130 m min

— 70 m min

-- — - -
136 m min

- 131 m min
— 71 m/min

0 .15  34.5 m/min

0.012 ___________—_________ _J30 _yd /m :n ____ ______

0 .15  6 6 — — 124 m/min
0 .15  6 6 — — 124 m/min

0 . 1 5  —  —  —  —  1 6 . 2  d o f f e r  r . p . m .

0 . 1 5  —  —  —  —  9 . 7  d o f f e r  r . p . m .

0 . 1 5  —  —  —  —  9 . 7  d o f f e r  r . p . m .

Blow -room
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T A B U  H 3

.N : A SAHARA TEXTILE M IU 5

Pi t'Oil Pioduction Number Number of Remark»
or 100" ■ required of spir idles/’ Machines
effic iency deliveries required

0 097-1 9.35 K a / V 96 1 P . Bl e nd
0 0301 108.77 3 606 9 P Blend. Average speed used. 8 * 400 + 1 x 408,, 

X B  Blend. , P ' ndl' ,0 0210 33 52 1 600 4
0 0246 33.oo 1 368 3 X B  Blend. 3 X 456 spindles
0 0160 19.65 1 224 3 X B  Blend. 3 x 408 spindles
0.0140 1/. 10 1 224 3 X B  Blend. 3 x 408 spindles
0.0081 20.63 2 536 6 X B  Blend. 1 x 40^ +3 x 408 ♦ 2 * 456 spindles average 

N  Blend. 18 x 334 spindles0 0192 132.66 6912 18
0.01 19 21.68 1824 4 X A  Blend. 4 x 456 spindles
0.0091 7 42 816 2 X A  Blend 2 x 408 spindles

0.0138 16.92 1 224 3 X A C  Blend.3 x 408 spindles
0 0100 20.45 2 040 5 X A C  B lend .5 x 408 spindles
0.00*3 1 .97 456 1 X A C  Blend.
0.0044 1.99 456 1 X A C  Blend

0.7244 119.89 236 2 70 P Blend. Requires 1 x 130 +1 x I J0  . . l x  J 30  ̂ Spore copatity
0 6249 130.17 290 3 70 X3 Blend. " 3 x  110 spindles . . Surplus copacitjj'-0:

0.4129 134.65 466 4 70 N  Blend. 4 x 130 spindles . . Surplus copocity 1 1%
0.3521 30.41 124 1 70 X A  Blend. 1 x 130 spindle . , Under copocif/

(110 spindle used) 1 i%

0.5238 39.02 106 1 70 XA C  Blend. 1 x 110 . . Surplus capacity 1 x 1 10
spindle frame

0.2211 4 13 26 1 70 XA C  Blend. 1 x 110 . . Surplus cepociry 320%

63 76/4 467 95 1 (10) i 75 10 Required but only 1 ava ilab le
61 4057 404 19 6 (9) 6 75 9 Required but only 6 ava ilab le
66 1292 35 76 1 (1) 1 75 1 Required and 3 ava ilab le  + 4 x 6  -delivering

machines. Spare cape c ity  - 140%

64.2398 467.95 1 (10) 1 75 10 Required only 1 ava ilab le .
61.8780 403.71 6 (») 6 75 9 Required ¿ a v a i la b le
67.0/39 32.44 1 (1) 1 75 1 Required 3 ava ilob le  + 4 x 6 -  de live ry  machines.

Spare ccpoeity ~ 140%

16.32 44 02 3 (3) 3 70 Spare capacity  -• 6 x 12.54 75 K g /tu .

309.0 52.00 1 1 88 Spare copocity = 219 Kq/lu

58.57 52.00 1 (2) 1 75
58.57 11.00 1 (1) 1 75 Spore copacity 30Kg/Vir. ' 57%

16 20 482.00 21 (38) 21 80 38 required 21 ava ilab le
5.01 209.84 40 (53) 40 80 53 required 40 ava ilab le
5.01 49.52 13 (13) 13 80 13 required 30 ava ilab le : spere capacity 68

240 134 07 1 1 90 P.B lend . 38% spore capacity  : 91
342 ) 156 45 1 1 90) A and B Blends, spare capacity  20%  - 68

> 92.26 1 1 90)

213 150.57 1 1 90 N  Blend, spore capacity  22%  ; 46
171 — — — 171 Kg/tu spare capacity - 171

533.35 376
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STAFFING - SHORT STAPLE SP IN N IN G  - ASMARA TEXTILES MILLS

Blow room Day 1 2 3 Total
Ik 1  .  _  1. .  •
m e i n u m c

*
1 - - - Ì

Reserve mechanic 1 - - - 1

Mechanic helper 1 - - - 1

Feeder - 8 8 8 24

Operator - 5 5 5 15

Sweeper - 1 1 1 3

Foreman labourer 1 - - - 1

General labour 23 - - - 23

Tea foreman - 1 1 1 3

Tea distributor - 2 2 2 6

Toilet cleaner « 1 1 1 3
— — — —

Total 27 18 18 18 81

Carding

Supervisor - 2 2 2 6

Mechanic 2 - - - 2

Operators - 11 11 11 33

Reserve - 2 2 2 6

Lap transporters - 3 3 3 9

Can transporters - 3 3 3 9

Waste collector - 1 1 1 3

Sweeper - 3 3 3 9

Helper machine cleaner - - - 2 2

Oiler 1 1 1 3
— — — —

Total 2 26 26 28 82

Combing

Sliver lap operator - 1 1 1 3

Comber operator - 5 5 5 15

Mechanic 1 1
— — — —

Total 1 6 6 6 19



Drawing Day 1 2 3 Total

Mechanic 1 - - - 1

Operators - 15 15 15 45

Reserve - 1 1 1 3— — ■
Total 1 16 16 16 4 ?

Speed Frames

Foreman - 1 1 1 3

Operator - 14 14 14 42

Doffer - 7 7 7 21

Reserve - 2 2 2 6

Sweeper - 1 1 1 3

Foreman mechanic 1 - - - 1

Asst, foreman mechanic 1 - - - 1

Mechanic - 1 1 1 3

Machine cleaner 5 - - - 5— —
Total 7 26 26 26 85

Ring Frames

Supervisor - 8 8 8 24

Operator - 63 63 63 189

Reserve - 8 8 8 24

Doffer - 34 34 34 102

Sweeper - 6 6 6 18

Tube sorter - 7 7 7 21

Tube arranger - 2 2 2 6

Roving distributor - 2 2 2 6

Tape bonder - 3 3 3 9

Roller cleaner - 4 4 4 12

Mechanic/ oiler - 3 3 3 9

Foreman mechanic 1 - - - 1

Asst, foreman mechanic 1 - - - 1

Mechanic 5 - - - 5

Machine cleaner 5 - - - 5

Foreman cleaner 1 - - - 1

Yarn transporters - _4 _4 _4 ] 2

Total 13 ’44 144 144 445



Doubli ng Day 1 2 3 Total

Supervisor 1 1 1 1 4

Doubler - 10 10 10 30

Piecer - 7 7 7 21

Doffer -
A—r A~v A—T 12

Sweeper - 1 1 1 _3

Total 1 23 23 23 70

Reeling

Supervisor - 2 2 2 6

Reeler - 52 52 52 156

Hank twister - 2 2 2 6

Yarn conditioning - 2 2 2 6

Sweeper - 1 1 1 3

Mechanics 1 - - - 1

Helper 1 - - - 1

Total 2 59 59 59 179

Packing

Supervisor - 1 1 1 3

Packer - 10 10 10 30

Bonder 2 _ - 2
— — — --- -

Total 2 11 11 11 35

Control

Shift leader - 1 1 1 3

Asst. Shift leader — 2 2 2 6
— — — — —

- 3 3 3 9

Cone W ind'rg

Supervisor - 1 1 1 3

Winders - 10 10 10 30

Tube arrangers - 1 1 1 3

Sweeper - 1 1 1 3

Cone distributor _ 1 1 1 3
— — — —

Total - 14 14 14 42



General Service Day

Repairer 2

Helper 1

Air conditioning mechanic 1

Foreman cieaner 11

Duct cleaner 3

Foreman tube cleaner 1

Tube cleaner 17

Chief puffer 1

Helper 2

Waste transport 1

Roof cleaner 2

Pneumafil maintenance 1

Total 33

Office

Departmental head 1

Asst, departmental head 1

Maintenance head 1

Departmental clerk 1

Production clerk 1

Quality inspector 2

Yarn tester 2

Total 9

1 2 3 Total

2

1

1

1

3

1

17

1

2
1

2

33

1

1

1

1

1

2

_2

9

348Grand Total 98 346 346 1138



STAFFING - CONDENSE« SP IN N IN G

Opening, Cleaning and Blending Day l 2 3 Total

Supervisors - i - - 1

Assistant supervisors - i - - 1

Machine operator - 3 2 - 5

Helpers - l 1 - 2

H a n d  openers 16 1 __ 17

Total - 22 4 - 26

Carding

Machine operators - 4 4 - - _8

Total - 4 4 - 8

Spinning

Machine operators _8 _8 __ 16

Total - 8 8 - 16

__

Grand Total Condenser Spinning - 34 16 - 50
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as ma ra tzxti : >-‘i:t.s - .. •ï :,:9 î :tton p r o g r a m m e - 1979

PRODUCTS COUNT
Ne

DAILY
LOOM

LOOM
R.F.V. "NDS DC'

cm.
471 TY 
inch

PCFO.A
Ne cm.

'• r ,1 (•; y
inch

p3 p'J'
LOOM/DAY 
<*' PROD.

DAT]
ACTl
PRC

%

jY
TAT.
>D.

YD.

VSIftt
WARP

IT/YD. r 
WFTT

1M.
TOTAL

TAPP 
LFNGTH 
YDS.

W " 1 0 F ” 
CR 4MS RDr-F.

AB7JADTD 373 H  x U ISO 180 1.6 8 8 19 5? 4 ■> /7 00 74.9 109 65" 10650 8 1 . 9 5 8.6 140,4 30 yd 4.212 gm
66 56 x 5f, 30 180 904 8 70 4°.'1 on A^.S 206 65°’ 3990 14 1 1 . 1 75.1 100 " 75.10

TCP! IN 2 <*20 74 x 70 40 180 2.410 17 45 =; 9 / 1 1 m 40 96 6 57 2480 63 46.2 109.7 30 " 3.276 "
r’-'TNT^ POFI.TN .’I* x 20 4« 180 5.410 70 si {•0 1 mn 3 r*. s Q -5 'x r t 739? 88 58 146 30 " 4 .3 8 0 "
TVI’L TS^OO 5 4/2 x ’8/2 77 180 4.70Q 70 S1 r.r, ̂ 11 1 -4.5 8? 65^ 106 ! 174.5 85 2 5 9 . 5 4o " 10 .3 8 0 "
311» FT JSANS 9 x 9 9 x 9 11 180 2.68° 16 41 40/ 7 1 1 7 44 107 605 671 195.1 97 790.1 40 " 11.640 "
~R"NCH T'-ZIIX 8b/? x ift/? 28 180 1 . 1 1 5 17 4 5 ''■-/? 11 - ■i4 96 659' 1756 96 77.5 1 7 3 . *1 25 " 4.335 "
RCDAHPPT 1^0 cm. ?'"■ x 70 19 158 5.6 00 7 0 51 ‘■'Ve 1 ^0 67 50^ 589 111.5 96.2 707,7 (16 0x2 53cm) 574

” i30 cm. 90 x 70 1 110 4.100 70 S1 -0/7 " 1 ? °0 so 25 13 1 119.8 250.8 ( 1?.Ox2 5 3cm) 692
UFF^R 14 x 11» 1.410

To-.-as 1 2 5 x 6« 20'1 5 1l*6 5.098 16 41 56/2 1 ’.6 S3.5 »5 506” ’ 10 296.9 61.3 258.2 (125x65")
L0‘./SR 1-'* X  14 1 .6 8 8

741 60P- 24664

^aily yarn renuire-’ients from Spinning D^partrent
*'e 14 1 ♦ 500 kg
•» 7 6 700»* 300

74 340
” “‘O 4on
” 9 1 40
» 34 '2 700
•• pR/2 70^
» 6 75

M 5 5  kg

N.B. 7Ç) Sensamatic Looms ar^ not included in production.
Ac-ordi ng to given target of 1979» there are 34 1 Looms 
assigned in the target, 406 - 341 = 6'5.
Those 65 looms are assigned 70 looms to abujadid.
30 looms to gauze 15 looms to dyed poplin. Total 4p6

_ l
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( " i s M WIMDIMO)

in d in g  m achinery:

Make : S r o l i e r a  " l o r e

C ountry  o f  o r i g i n : I  t a l y

Age: 5 m ach ines -  22 y e a r s ; 1 machine -

dumber o f  m achines: 6

S p in d le s  per machine: 30

T o ta l  s p i n d l e s : i3 o

D e s c r ip t i o n :

Model: -S F -SP V -C O  30 ( 1 ? 5 7  and 10 70  m odels)

Sem i-au tom at ic

W ind ing  speed: 7°0 t r o s  no r  ';inu*so

E f f i c i e n c y  a ch ie ved : -

Machine c o n d i t i o n s : 2

S p in d le s  per o p e r a t i v e : 1 r;

Annual ou tpu t  1n7S'/ 7 ?: 2 3 5 ,02 9  kg.

O o e ra t iv e s  nor s h i f t T o t a l  on 3

W ind ing  o p e ra to r : 15 >'■[5

M e c h a n ic : 1 ( +  1 day) h

O v e r lo o k e r : *

Bobbin T r a n s p o r t e r s
and P i r n  S l c a n ^ r s :

S u n e r v i s o r : '1  ’ny) 1

T o t a l : 2 ■ > ( (

•lours o f  ••/ork: 1 °  r e r  'a v , 1 -’2 n °  r  •:>. 0 e k , 3 r3~ A per ;/(? nr •
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T A BLU II/7

ALMABA TLXTILB MILLS 
(Beaming)

Machinery
Make
Country of 
Origin
Age
Machine Condition

1 Off - Pietro Muzzi O.F 

Italy

k years (1975 model)
2

2 Off - Leesona Holt Ltd 

England

18 years (1961 model)
2

Creel Capacity 2 Off - 512 ends; 2 Off - kk3 ends.

Output per machine hour 6000 m/hr Cat 33% Eff - 300 m/min)

Yarn on, Cones Yarn on beam Fabric

metres metres ends

Counts Ne 9 - 25,000 8,200 498 Jeans
■\k - 37,700 9,100 J+42 Abujaaid
20 - 60,500 7,300 952 Sheets

26/2 - ¿+^,000 8,200 ^23 F. Twill
3k/ 2 - V7,500 9,100 k79 Twill

36 - 77,300 36,500 k3 2 Gauze
2k - 68,700 68,700 Poplin

28/2 - 35,500 35,500 Towels

Annual output 1973/ 79: 15,797,921 metres

Operatives

per shift Total 3 shifts

Operators 3 9
Helpers 3 9

Total 6 18

Hours of work; 19 per dr.y, 133 per week, 6555 per year.



1

TAÜLZ H/S

ASMARA ts/liILE KILLS 
■Uizing)

MACHINERY:

Make
Country of \
Origin J
Age
Machine Condition 
Operating Speed

Average Length of Run

Annual Output

1 Off - Leesona Holt Ltd 
England
Multi-cylinder 
22 years (1957 model)
2

50 'v hO m/min

13 ,000  m

1978/79 - 5,t-09,o5o m

1 Off Maschinen Fabric Zell
West Germany 
Multi-cylinder
12 years (1967 model)
2
30 ̂  hO m/min

OPERATIVES:

per shift Total 5 :
Sizers 2 6
Helpers 2 6
Total — —

k 12

Hours of work; 19 per day, 133 per week, 6555 per year.



ASHAHA

I’AHLiS If/9 

s s a v i l .; m i l l s
(Drawing-Ir.)

Equipment

k Manual drawing-in frames
1 Sgelhaaf (West Germany) reed repairing machine 
Machine Condition: 2

Output per week of 45 hours

Twill beams 
F. Twill beams 
Abugedid beams 
Jeans bemas 
Beasheets beams 
Gauze beams 
Towels beams

4790 ends 
2 Vi5 ends 
l6bd ends 
lobo ends 

36a G enas 
909 enas 

209o ends

iC beams
5 beams 
4 beams
6 beams 
6 beams 
2 beams 
4 beams 39

39 beams

Operatives

per shift

Drawers 8
Connec tors 1

Reserve 1

Reed repair 1
Reed adjuster 1

Total 12

Total on 3 shifts 

•Jay shift only

7.3 per day, 45 per week, 2265 per year.Hours of work;



(Description of Looms)

Type : Trpg} 'nrjTT'p'H MORTURO^' KORTURCr PICA’X'T
s T | ' T ^ T •#*1 AUTOMATIC \}rrnC-'* .\TI Z
pirn chance pirn chance r i m  change

Lumber of looms: 1 ko 20-5 23 = p

Specification

Country of origin Bngland England England Belgium

Model T -»-a Jji* LF r T7 _ CC-C/P T112
Age I960 1961 1963 1970
Width R.5. 112cm( ) 190cm(75”) 112cm(Mf") 112cm(ùh")

’lumber of looms ibO 20+5 255 6
Speed p.p.m. 180 138/146 18O 180

Drive (transmission) 3elt Belt Belt
Shedding 29 Cobby 5 T 0 r v 01 55 Cobby Tapne t

1 15 Turret Looms with 1:10 Turret
Lobby
20 Tanpet

Boxes 1 x 1 1 x 1 1 x 1 1 x 1
’varo stop Mechanical Mechanical. Mechanic al Mechanical
Weft stop side side side side
Let-off Positive Posi-ive Positive Positive
Change feeler Mechanical Mechanic ol Mechanical Mechanical
Picking Under Under Under Under
Healds Steel Steel ■Steel Steel
Ree d Fixed Fixed Fixed Eixed
’'achine condition: 2 2 2 2
Beam flange dia. 66cm(25in) 66cm(2oin) 6 6 c m (2 5 i n) 66cm(26in)

Mote: Tn addition to the looms listed above there are 20 Uorthrop ■Sensamatic
Mark III automatic pirn change looms, (197?) , which have not yet been
commissioned#



1” " l/ i 1

AS"Af?A T7XTTI7 "ILLS

f  \ j  •;• a • r j  ^ r r j  -  : r ^ * ^  T  o  y  "

Description notal on

Supervisors "'Asst. 7 (Daysh i f t) 0

Shift Leade" 1 "Z

Assistant Shift Leader 1
"oremen 2 (Dayshift only) 2
Overlocker/fixers 1 (Tech, day shift) 1
Loom !'ech. o P 7

Weavers 75 22-
Spare Weavers - -
Battery fillers 16

Cleaners 9 27
Oilers 6 (Dayshift only) 6
Weft carriers J

0

Cloth carriers 2 o

Warp carriers 9 p  7

Knotting machinists 0
r
n

Knotting machinists \sst. p
r
7

Others 0 (Dayshift) 0

i —

Total 1U8 Lq 6

Hours of work: per day 17, per week I''0, per year: 5î 5 .

Note: The figures quoted refer to the lenyth of the period when there
is power available to run all the loons.



•тдрт v

'■ 2 \  ГР~/Т'7Т 7  ”ТТ 7."

(Loor.stp.ie cloth inscection)

Inspection Tables: 1

Description : Slanted table work with undertable light 
and controllable cloth speed

Weekly length 
inspected : 165,677 yards

Operatives пег shift '"ota'L or 7 shifts

Supervisors ?  ( d a y s h i f t ' 7

Inspectors/Coerectors 7> 0

Folders/Trimmers r 16

Weighers/Transporters 0 2 k

Cleaners 1 7V

Total 70 56

Hours of work: 19 oer day, 1 5З per wee k, 655r’ per year.



•VARP AND -dlrT i: REPARATION - 3LANKBI DCPARTKINT 
ASMARA TEXTILE MILLS

••¿ARP
Cotton warps prepared in the warping department
of the main plant. 

./¿.FT — CCut*-« I:;DING

Make: CRIPi-NdPIANI
Age: 20+ Years
Number:
Machine Condition:

2 machines/^O drums (20 not running)
k

Output: 50 kg per hour

Operatives per shift 3 shift total
Direct 2 6
Indirect 1 3

Total 3 9

to’MFT — PI3N — »■. InD Ii.G  

Make: Brugger
Type: Manual
Age: 2C+ Years
Number:
Machine Condition:

1 nachine/20 spindles (10 not running) 
U

Output: 50 kg per hour

Operatives per shift 3 shift total
Direct 2 6
Indirect 1 3

Total 3 9

Hours of work 19 per day; 133 per week; 6335 per year



1

TA3LÏÏ ii/1-t

WEA7IN3 - BLANKET LEI AHTHSNT
A:-in ’_

LOOMS

Make: Lantex
Model: N7 L25
Age: 50+ Years
Number: 1if
Weft Change: Manual
Weft Stop Lone
Warp Stop Hone
3oxes: 4 x 4  but used as 1 x 1
Let-off: Negative
Reed: Loose
Picking: Under
Healds: S teel
Loom Speed: 100 ppm
Working 'Width: 152 cm
Estimated Efficiency: 57*

Production: 114*+ lin. metres per 19 hour day.

LABOUR

Operatives per shift 3 shift total
Supervisor 1 5

'Weavers 14 42
Mechanic 1 3
Others 3 9

Total 19 57

Hours of work: 19 per day; 13.2 per 'week; 6555 per year



TABLE H/-5

S L . ' i l i i G  t W i 'J  i' — Li L  .--V. i : T *1j i '

~n r - - r -  -  T - *? T  T T C

KAISING MACHINE

Make: Mario Gresta
Model: GL 30
Number: 1
Age: 16 Years
Machine Condition: 2

-Oilt.V ii. J i'irt̂n - H w - J

Make: Meechi
Model: Locksti tch
Number: 2
Age: 16 Years
Machine Condition: 2

Possible production: 5^5 blankets per 19 hour

LABGU H

Operatives :;er shift 3 shift total

Blanket inspecters 1 5
Raising machine operative s 2 6
dewing machinists 2 6
Polders and cutters 7 21
Others 2 6

Total 1if if 2

Hours work: 19 per day; 133 per week; 6555 per year



Asmara Tex* i >  Mil1 r. - •

...• ' *•’7 VNTTR r:. ppqf.
DAT"'
acquired/
n * •? • ; •••■;,

1
T*rrerr.V:nn with 

''anv«n'->
1
6

campato e r i o o m 1960
1 '¡hO

• rn 
1 ';0

? "bain ' f. 
Pin*;ir’.; ”ni t

C.-^RIO PTTCOI.I 10AO ' 
ЮЧ?

1 en

3 7injte "irh: r," JAR. ’РА'^Я NORTON ■»ОЛЗ 1 1 0

k Pressure ’i-' 1 л 0 . rA”vVR NO^^ON 10 е;?

s >u t a * i c -T i t* ft "Г 7 FN A 1 Qri7 •* .n

6
7

Pal i i n 9 van c* 1 « 
"ot *lue

1
1

"ONR Л P PFTERR 
ATI-vti 'NO

IQ-4 
1 О-'Л

10O 
1 c0

A
Q

No, 1 v!at '~reen
Print var k' 2 0*
No. ? rlat ':re*-n 
Print ’‘-»chine

1
1

M-."7V:0 "’7’CILE 
MECCANO TE''0” E

nin
19 6 6

10е, 

1 '0

10
11

No. 1.°. 'vlm-ier "rv- 
in<* Machine 
No. 2.12. “'vlinier 
Drvinf» Machi ne

1

-

J.AO, NORTON 
.TAC. vA'• *'PR NORTON

1 00 0 
1 обо

Ю0
'00

12 No. 1 "tenter ("lip) J A-’. FA WFR NORTON 19 6 0 -*P0

13 No. 2 Rtenter ("lin' CAMPRTO ERTCOU 10 6 6 16 0

I - - i** Aeven Bowl Calender JAS. FARMER NORTON 10 6 0 1 Я0

- - 15 Raisin* Machine BUf.TOARI RI710 1971 2 0 0

KNIT 900 DO

1 6
17

liapregnator - Fad Unit 
Winches 2

JAR. FA'VER NORTON 1 9 6 З
1 0 6 5 / 7 1 N A

1 8 Centrifuge Hydro 
rx*ractiee

- 19 6 2 NA

19 Drying Machine
1

ALFA 1 9 1 1 NA
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2
2

K n ' T rtJ ’nype mangle unit - not fune t i on i  ng im- 
pairing hl-ac'-i  r ’  e f f iciency .* Restricted by 
SUb̂ eauenfc p r o C f ' S X ,

2/3 Rinsing uni* rfrjirps extensive overhaul.* 
Mtiliation affected by other processing
cnpnci*ies.

2 V’ot used - This operation not -leetied essential 
in servicin’ market* percenters of produc*ion 
'■omhed yarn fabrics*

3 Tension control is inadequate - causin’ fabric 
exte^s on. ’Jot is use*

2/3 Automatic controls not functioning.

1
2

\ rrn:fs are not worked to caracity - Li-ited by 
I pr°p.ira * i on , washing K drying capacities.

2 \ Market rresrures are for reactive prints; but 
(due to lack of facilities, the plant is restricted

2 Jto pigment prints for volume production.

3 A Machines have high utilisation, hut ov-’ing to low 
/working steam rrer.sureo , inadequate mechanical

3 |water expression and general condition - very low 
Jopera*ing efficiencies*

A *Inr in use. ’'mall capacity m-irhine - refurbish 
only if *his can be -’one locally. Steam heaped.

2 Oil heated stenter*  ̂Metre drying chambers - 
low production capacity, which could he •.'-cr*aoed 
hy lengthening, fo.ne burner unit taken out of 
service - impairing drying efficiency drastically)

2 Fowls - 3 steel, *+ paper composite.

2 Not in use.

2
1 / 2

'I All-in bleach system in use, Oocds are processed 
l in tubular form.
J Also used for yarn processing.

2

1



w.\ 'M ' \ v . •• ■•iM'w."- - MM'pc MANUFACTU^S
!) *, T K 
ACQUIT 
DATF ’ *

20 "ilfnier 1 F^P I M 1071

riaitint» va~h i rtn 1 F ” P R \ R 0 1971

22 Flaitinr “ a -h i r  -* 1 MONTI 1 0 '3

? 3 ' 1  i t1 in« V^hir." 1 ■'.rPRÂ Ô 1 ^ 1

■'* r  ** a n e — •» t  ” :. ■', ■»
* \v • h i -  •'

! "  a i  ‘ *'n -h i  • •• - .......... ..

' * ••• "?r i  re 1 c t o n ” - - 1 \ u .  »ro r>K

?7 "'ale : reas 1 nowiO-MILANO 1«60

Ŷ fiN p r o'"' *!ni

No. 1 R’.earh:riP 
^achine

■? \r<?rn 1«$1

? q * o. 2 Bleaching 
'“achine

1 P 'L U N I

YO Yarn Oryintf Machines ATI-MILANO io m

31 Yarn Oryin? '’achine 1 POZZI ril.ANO 1961
S ^ F F S  ~ N r-.V T \ ', ....... IP ,

3 ? ."ilk "tretchin* '’achine 1 R O B r P T ' T U 1970

33 Photo "opying vachine 1 ALLIFVI 1970



CONDITION 
OF K^UIPMrNT 9 Z' V ,\P  0

1

2

3 / l4

1

2

2

2

1

The above machine was stated to he able of 
meeting ‘.he prod'/e^ion requirements.

All process mrhine'' ’n ,v‘ic section are ful 
utilised for the hours work d.



TABLE H I7

F IN ISH IN G  DEPARTMENT - LABOUR DEPLOYMENT - ASMARA TEXTILE MILLS

Foremen/Supervisors Operatives Ancillary

Cloth and Chemical Transport — — 4

Scouring/Bleaching 4 6 —

Pad-rol 1 — 3 3
Mercerising — 1 1
Intermediate Drying — 6 —

Cont-Dyein g — 1 1
Batch/Bieach (Knitwear) — 1 4
Bleaching (Knitwear) — 10 11
Colour Kitchen 1 6 —  '

Pad Mangles — 3 2
Printing 2 6 4
S t u dî o/Des i gners 2 1 1
Stenters — 4 3
Calenders — 3 —
Make-up, parcelling etc. 2 13 8
Yarn Dye and Bieach — 4 3
Cleaners — — 2
Mechanics 4 — —
Cleri cal — 1 —
Management 2 __ -

17 69 47

Total 133

Annual Production - Woven Goods 
Knitted Goods 
Yarn

3, 250.000 mts
360.000 Hgs
120.000 Kgs

Woven piece goods:
Annual roduction/person employed (133 - 33)

= 32,250 metres

Annual Production/Unit Area -  1083 (assessed on basis of
3000 sq. mts production area)

Knitted piece goods:

Annual Production/Person Employed

Annual Production/Unit Area

Yarn Production

Annual Production/Person Employed 

Annual Production/Unit area

13,846 Kgs

1412 Kgs (assessed on basis of
255 sq. mts production area)

17,143 Kgs

667 Kgs (assessed on basis of
180 sq. mts production area)

i



TABLE W/\7 (conti nued)

Operating doys per year 250

N o. shifts Operated 3*

Hours per shift per Week 70*

♦ Three shifts are employed; but only two of the three ore working in any one week.

The company is in a position to revert to three shift working when circumstances 

permit.
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TABLE NO.H/13

i

Sewing Equipment - Asmara Textile Hills

Type of Machine No. Maker Model Condition

Cutting Room
Cutting Tables 2 Rimoldi

i72535 
{7253

1
Laying-up Machines 2 Rimoldi 2

Powered Straight Knives if Wolf Pacer 2
Band Knives 2 Rimoldi 850-1 2
Bias Slitting Machine 2 Rimoldi (962-F.3 

( t m f  160
2

Roll Maker for TMF 160 1 Rimoldi SMF 160 2
Cotton Tape Cutter 1 Rimoldi TFS 2

Sewing Room
Single needle lockstitch 20 Adler 596-161 2

1» 2 Adler 396-161 3
I t 2 Heechi 600-100 2
1» 2 Letia 510 2
IV 1 Singer 331-Kif 2
II 2 Singer 331-Kif 3
I f 2 Singer 196-K5 3

Overlock Machines 57 Rimoldi Series 227 2
I I k Rimoldi Series 327 2
I f 1 Union Spec. if

Chainstitch Machines 9 Rimoldi Series l6if 2
II if Rimoldi Series 163 2
II 28 Rimoldi Series 063 2
I t it Rimoldi Series O65 4
II 1 Rimoldi Series O66 2
II 1 Rimoldi Scries 26if 2
I f 2 Mauser 1280 KSP 2
I f 2 Mauser Lock i»6't11 HE 2

Blindstitch Machine 1 u.s.
Blindstitch

2

Button Holers if ' Reece S2-BH 2
I f 5 Reece S 2-E0 2
I f 2 Reece S2-LJZN 2

1



TABLE Н /19 Pont
1

Type of Machine No. Maker Model Condition

Button Sewers 3 Adamson 136/16A 2

Air Punch Buttoners 7 2

Thread Trimmers 5 Rimoldi 730/1 2

Inspection Machines 5 Miraiiex A 1

Presses
Steam 1 M e n tasti KSR 755 2

I t k Montasti MSM 2/V 2

Electric 1 Camptei QL 70 1

Collar Fusing Press 3 A.T.I. 1

Other Equipment
Plastic Bag Maker 1 Andrea Crespi 1639 1

Plastic Bag Sealer 2 С о л formatic 1

Compressors 2 Ceccato i*3SS 1

Floor Scales (200kg) 1 Macchi 1
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TABL£ N0.H/20

i

Staffing - Sewing Department - Asmara Textile Mills 

Hours of work, per day 7*5» per week k$; per year 2230

Staff Number

Design and Pattern Cutting 2

Cutting and Bundle Forming 30

Sewing Room
Supervisors 2

Foreladies 6

Chargehands 13
Machine Mechanics 3
Sewing Machinists n o
Service Workers 3
Inspectors and Trimmers 10
Press Operators 26
Clerks 3
Messengers 2

Cleaners 5

Sub Total Sewing 183

Folding and Packing 10

Sewing Thread Store 1

Grand Total 226



r  1

Sevinz Department

TABLi. NO. H/P1 

Production - Asmara Textile Mills

GAi<Kc*NT: T.Shirt Vest Shirt Underpants

Month

March 1979 7 2 ,2W 47,184 2,360 4,800

April 1979 90,524 46,960 1,680 2,830

Hay 1979 115,393 7 3 ,6 10 360 -

June 1979 103,680 51,9 6 0 1,000 960

All Knitted Fabrics



TABLE H/22

FIBRE BLENDS AT A .T .M . (% )

Data based on Cotton Prices, delivered Dire Dawa, 1976/77.

Cotton Staple Length (ms) i V s l 3/32 l l/16 1 */32 1 Counts Spin (n e )^

Price/100 Kg. A v. Grade M . 310.4 309.7 308.5 302.8 297.1

Blend and Average Cost Birr/100 Kg.

Cents Birr 
per lb

«

Extra A 68.18 310.1 50 50 28, 34, 50, 60 (all combed)

Extra B 68.03 309.4 25 31.25 43.75 20, 22, 24, 26, 32, 36, 40 (carded)

Perla 66.79 303.8 43.5 30.4 26.1 6, 9, 14 (carded)

Normal 66.71 303.4 30 50 20 21 's  (carded)

N o te :^ End uses for different count yarns

6, Blanket quality 24, Poplin 36, Gauze

9, Jeans 26, French Twill (doubled) 40, Market

14, Abujedid 28, Twill (doubled, weft) 50, Sewing Thread (3-fold)

20, Bed sheets, Poplin 32, Knitwear 60, Knitwear, Shirting (doubled)

22, Knitwear 34, Twill (doubled, warn)

Costs include Turnover Tax +  Transport (to Dire Dawa)
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TABLE H/23

C O M PAR ISO N  OF COST VERSUS STAPLE LENGTH 

Data based on Ethiopian Cotton Prices, delivered Dire Da wo

Staple Grade G M SM M SLM Range

Length Cent Cent Cent Cent
Points Points Points Points
per lb per lb per lb per lb

E -65 -125 -250 -375 310

1 in M

X -175 -275 -375 -615 440

1 ]/32 ins

E -tao 0 -125 -250 190

M +200 +100 -50 -225 425

X +125 +25 -75 -315 440

1 ins

E +190 +125 B -125 315

M +250 +150 B -175 425

X +200 +100 B -240 440

E +220 +150 +25 -100 320

l 3/32 ins M +275 +175 +25 -150 425

X +250 +150 -t50 -190 440

1 ^/8 ins

E +235 +165 440 -85 320

M +350 +250 +100 -75 425

X +330 +230 +130 -110 440

Range 175/150/205 165/150/205 165/150/205 165/150/205

1V32-1 '/8

Notes: E: Ethiopian Cotton. Variation from base cost 1 ̂ /16 ins, M .

M: Memphis Cotton. "  "  "  "  1 */16 ins, M .

X : Mexican Cotton. "  "  "  "  )}/\ 6  ins, M ,

Price of Ethiopian standard 67.84 £ / lb. Year 1976-77.

Memphis standard 83.25 {Z/lb, 2nd Jan. 1980.

Mexican standard 83,00 £/lb. 2nd Jan. 1980.
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TABLE H/24

C O M PAR ISO N  OF CO ST VERSUS STAPLE LENGTH

Staple Grade G M SM M SLM LM Range
Length Cent Cent Cent Cent Cent

Points Points Points Points Points
per lb per lb per lb per lb per lb

l V l 6
E 20 -40 -165 -290 -480 500
P -75 -150 -250 -515 -545 470

.3 E 55 -15 -140 -270 -455 510
1 /32

P -25 -100 -160 -475 -510 485

1 V s
E 70 B -125 -250 -440 510

1 /0
P 100 B -60 -375 -495 595

l5/32
E 90 20 -Ì0 5 -230 -420 510
P 150 50 -15 -345 -490 640

,3 „ E 115 45 -80 -205 -395 510
1 / 1 6

P 275 150 55 -270 -470 745

7 E 150 90 -50 -175 -360 510
1/32

P 425 325 225 -140 -445 890

E 180 115 -15 -140 -330 510
1 /4

P 575 475 350 -15 -420 995

Ronge
1

E 160 155 150 150 150

171 6  -  
•

P 650 625 60C 500 125

1 / 4

N o t« : E: Ethiopian Cotton. Variation from base cost 1 '/ 8  ins, M .

P: El Poso Cotton. »V M » » » H »



ETH IOPIAN  SP IN N IN G  PLANT -  ASM ARA (ETHIO-FIL)

Processes: Spinning and Doubling.

Ring spindles: 7992. Output: 550 tonnes p.a.

1.0 M ACH IN E  REGISTER

Table |/1 gives the machine inventory for the mill. In the main the 

equipment in use has been manufactured by Ingolstadt; the only exception being 

the reeling machine of unknown manufacture and the Schlafhorst winder. Two 

items of equipment, the Croon and Lucke reeling machine and the TML (M ilano) 

winder are no longer used.

2.0 BU ILD ING S A N D  SERVICES

2.1 Buildings

The building is in good condition but too small to permit an optimum lay

out of the equipment. Expansion of production facilities must involve expansion 

of the building also and there is room on the site for this.

2.2 . A ir Conditioning

The air conditioning plants are manufactured by Weissner (Bayreuth) and

are of good design and construction. Two central plants of 63 000 m /hr and
3

31 000 m /hr capacity are installed but as with other plants elsewhere in Ethiopia, 

they are both running in the manual rather than automatic mode of control.

The mill is therefore unlikely to derive the maximum benefit from the installation.

A  shortage of spare parts for the control equipment is alleged to be the 

main cause of the control equipment failure but no instruction manuals exist for 

the plant, though management has written to the suppliers for them. Management 

also suggests that the services of a Weissner Commissioning engineer would be 

useful as the quickest way of returning the plant to full operation, and we concur 

with this suggestion. The cost of such a service, including the necessary parts, 

is estimated at U .S.^50000.
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3.0 M ACH IN ERY ASSESSMENT

3.1 Blow-Room

An extremely versatile opening and cleaning line has been installed in

the m ill. It contains 6 cleaning points and 3 by-passes which enables the

plant to handle the dirtiest or relatively clean cotton depending on the blend
3required. However, the company is at present ordering only 1 /32 ins and 

1 /16 ins Tendaho varieties which should require little cleaning

Originally the company spun yarns for the knitting deportment of 

Ethiopian Textile Industries, but because of a recent fall-off in demand for 

locally manufactured knitwear, it has now changed its product range to that 

shown in Table A  below.

TABLE A . Yarn Production (Kc^annum)

Count Quantity
Ne per annun/Kg End Use

8 1000 Stitching yarn in knitting

16 73000 Knitting yarn

20 198000 Knitting yarn

21 176000 Market yarn

24 79540 Knitting yarn

3/20 17740 Spindle tape for ETI

4/60 4241 Stitching yam for ETI

549521

This level of production corresponds to roughly 150 Kg/hr at the blow-room, or 

a 6.88 minute doffing cycle (for a 17.2 Kg lap). Thus one scutcher is fully 

utilised, but the preceding machinery not so. Two scutchers would therefore 

increase the production of lops from the blow-room and allow the present high 

weight/yard in the lap to be reduced. The additional scutcher can also be 

justified on the grounds of good practice. If the present single machine is 

stopped for maintenance or as the result of a breakdown, then the opening line 

must be halted at the same time.
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However, doubling the number of scutchers will not double the output 

of the m ill. Limitations in other departments mean that the demand for laps 

cannot be increased by more than 20%, that is a total rate of production equal 

to 180 Kc/hr at the blow-room.

The cost of an additional two-beater scutcher and lap former is 

U .S ./140000, installed in Asmara.

A  rating o f 2 has been given to the opening and cleaning machinery.

Until recently no spare parts have been ordered for 4 years. Now however, 

the mill is expecting spare parts sufficient to rehabilitate the equipment and 

restock the stores, so there should be no problem to increasing the rating to 1 

in the near future.

3.2 Cording

Ten high production cards capable of processing local cotton at 22 Kg/hr 

at 100% efficiency are installed in the m ill. These units are of modem design 

and are expected to continue giving a satisfactory performance until the end 

of the 1980's.

Current production from the cards is governed by the product mix and the 

limitations in the blow-room already discussed. The additional scutcher w ill 

permit the carding rate to increase to 22 Kg/hr giving a departmental capacity 

of 180 Kg/hr at 85%  efficiency.

3.3 Draw frames

The Type S4104 drawframes are able to produce good quality sliver, and 

are in good condition with an anticipated fife well beyond 1985. The only 

reservation we have about this single delivery unit is that to our knowledge 

only relatively few have been sold throughout the world. Single delivery units 

were introduced in the 1960'$ with the intention of facilitating the use of 

autolevellers on drawframes. However, the technology used to ensure their 

high production was quickly transferred to existing double delivery units and 

no great economic advantage to the single delivery unit materialised. 

Autolevellers can now be fitted to double delivery units anyway. In order to 

ensure the continuing use of these machines it is therefore essential that the 

firm maintains a reasonable spare ports stock control system.
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Capacity of these units is such that the three units at present installed 

can easily match the anticipated additional output arising from the introduction 

of a second scutcher.

3.4 Roving Frames

With improved attention to detail in their routine maintenance, the 

roving frames are expected to continue producing satisfactorily until the end 

of the 1980‘s. The machines are in good condition and operating at a 

reasonable speed. Their existing capacity, at 300 Kg/hr (total) is well in 

excess of current demands.

3.5 Ringframes

Worn top and bottom aprons, variably lubricated roller bearings, and 

worn spindle bearings were in evidence in the spinning department. This 

situation probably reflects the recent difficulty with spare parts, and can be 

expected to improve when supplies become available again.

Current production in the ringframes is roughly 150 Kg/hr, and if 

the additional scutcher is introduced then this ringframe capacity needs 

to be increased in order to achieve a balance. This can normally be done 

by increasing spinning speeds, but owing to the end-use for which the bulk 

of the yarn is intended (mainly knitting) this is not possible at Ethio-fil, so 

an alternative method is to reduce the overage count spun. Assuming an 

average count of 30s is spun on the three machines now engaged spinning 

40s and 60s, then an additional 10 Kg/hr production can be achieved.

Further, if the distribution of counts were to be changed from that shown in 

the questionnaire and in Table 1/1, to that shown in Table A  above (excluding 

40’s and 60's) then an additional 15% production can be achieved equal to 

22 Kg/hr. The plant would then be operating closer to the manner for which 

it was designed than it is at present.

The ringframes are expected to perform satisfactorily through the 1980’s,
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3.6 Reeling, Winding ond Twisting Machines

A ll machines in these departments have abundant capacity, are generally 

in a satisfactory condition, and should continue to perform satisfactorily until 

the end of the 1980'$ providing the adequate supply of spare parts is forthcoming.

3 .7  General

Once the power supply to Ethio-fil is available on demand and the 

procedures and practices wc have recommended are introduced then the annual 

target output for the mill (based on the modified spin-plan suggested above to 

bring the spinning sector into balance with preparatory sectors) w ill be 

1300 tonnes.

Unfortunately the N .T .C . Production Report does not give a target figure 

for total yarn production with which to compare this output; it merely 

concentrates on DIR and M A G  production.

4.0 M A IN TEN AN C E

Scheduled maintenance schemes have been tried on the site in the past 

but have always failed from an inadequate supply of sk.'.led technicians to man 

the schemes. None of the established maintenance staff have had any formal 

training (including the chief mechanic), though two recent acquisitions, a 

technical and an electrical graduate, have both spent three months on a 

textile familiarisation course at Akaki.

Apart from a lathe and a small drilling machine, the mill has no repair 

workshop or electrical testing workshop.

Stock control of spare parts is not practical; the mill simply reorders 

against use.

The mill, with just under 8000 spindles, is not a large one. Its markets 

are closely linked with production at Ethiopian Textile Industries and it was 

suggested to us that ETI could take over some of the administration of Ethio-fil, 

for example, the cost control scheme and maintenance control. However, 

the maintenance requirements of knitting and sewing machines are different

1/5



from those of spinning machinery and we be* ieve it essential that maintenance 

staff should be administered at Ethio-fil. The number of staff necessary for 

such a small plant would only be 21 to cover a ll spinning, mechanical and 

electrical requirements necessary for two shift operation. The addition of a 

further shift w ill increase the number to 24. Details are given in Table B. 

Priorities have been allocated on the understanding that there are machine-shop 

facilities close to the mill which can be used to augment initial shortages.

The number of staff is higher than one would initially expect for such a small m ill. 

However, 8000 spindles is not the most economic size of plant but it is felt that 

the need for planned .maintenance will grow once the cicnv gets back into full 

production.

5.0 Q U ALITY A N D  Q U ALITY CONTROL

The requirements for knitting yarns are:

— Good regularity

— Relatively low twist

—  Knot-free package and freedom from thick places

In order to achieve these characteristics many spinners comb their sliver 

prior to spinning. No combing facilities are available at Ethio-fil so the 

need to use good quality raw material, and then to ensure high quality standards 

and controls at each process is imperative. These additional controls, which 

are generally reflected in higher count-for-count knitting yarn prices, are 

necessary if the knitting (and sewing) machines are to achieve the operating 

efficiencies and quality standards for which they were designed.

At Ethio-fil the quality control schemes are operated at a minimal level.

No pre-spinning fibre tests, no regularity tests of sliver or yarns, and no black

board or sample knitting tests are carried out. O nly sliver and yarn count 

wrapping, and single yam strength tests are done at present, and these in our 

view are inadequate.
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TA9ie 8. nceommmn mmMMei vcpabtmcht staffmc Levels •• tmoFti

HEAD OF m a in t e n a n c e  (Mechanical Engineer) ( A )

SUPERVISOR (Spinning& Mechanical Workshops) ( A )  SUPERVISOR (Electrieol Workshop)  ( A )  SU P ER V ISO R  (Administration) ( A )

2  Elttlrieiant (sh ift ) ( A )  2 Electricians (does) (8 )

t Airconditioning Enyincer ( A )

2  A C Mechanics (shiftnork) (8)

1 Carpenter (A) 1 Plumber (A )

I Draughtsman (C ) I Maintenance 
control clerk (A )

3 Mechanics (days)(8 ) I Cot/ Bat grinder ( A )  I Cord covering mechanic (A)

2  Shift mechanics ( A )

2  Stores clerks ( A )  I  Cost control clerk ( 8 )

1 Clerk : Plant records and 

(C) Engineering and 
Fire insurance

I
I C le rk : Safety, Security and 

( C )  Fire Protection

1 Welder (C ) 2  Lathe operators (C )  I Milling machine operator (C ) TOTAL NU M BER  31 *  Labourers to suit 

1st Priority ( A )  16 
2nd Priority ( 8 )  B  

3rd Priority ( C )  7

J



We therefore recommend that the following tests be introduced as soon 

as staff can be mode available:

(a) For yam testing

—  Regularity of slivers and yarns

—  Blackboard wrapping on tapered boards

—  Twist testing on a 10 ins twist tester

—  Knitting performance tests on a small diameter (6 ins) 

electrically powered, tubular knitting machine.

(b) For fibre testing

—> Cotton fineness testing

—  Immaturity count test

—  Microscopy

—  Comb sorter tests

—  Shirley Analyser tests

Staff to carry out these tests number 6 (1 supervisor, 2 yarn analysers,

1 twist analyser, and 2 fibre analysers) and the cost of machinery on which to 

carry out the tests is, at current prices, roughly U .S.Ji 65000.

LABOUR PRODUCTIVITY

Reasons for the relatively low productivity at the mill are:

— The need to employ three shifts whilst only effectively working two.

— Stock mixing is employed in the blending area.

— The mill is not the most economic size so indirect labour in carding, 

drawing and roving production is relatively high.

— Spinners look after only one side of a frame. When the mill spins 16$ Ne 

and 60s Ne with the same ring diameter, then the spinner working the 

frame spinning 60s Ne, must be under-employed compared to those spinners 

working the frames spinning 16s Ne, unless the end-breakage rate with 

60s is exceptionally (and therefore uneconomically) high. There is no 

evidence to suggest that this is the case.
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One feature of the figures submitted in the questionnaire is that the 

totals in the deportments do not agree with the numbers specifically identified 

by their duties.

Nevertheless, the labour productivity is still too low and in order to 

increase it to more acceptable levels, we recommend that management introduce 

a programme of rational work allocation (based initially on theoretical calculations 

but subsequently on work study techniques) with the objective of reducing the 

number of spinners and other direct operatives by 25% . Such a programme 

cannot, it is emphasised, be carried out independently of the maintenance and 

quality control recommendations made above.

7.0 LABOUR SKILLS

In common with other mills throughout Ethiopia, Ethio-fil suffers from a 

shortage of trained staff which manifests itself by understaffing in a ll technician 

grades. Without these trained technicians, supervision finds itself spending 

too much time trouble-shooting when it should be devoting a larger proportion 

of its time to organising, planning, and setting standards. Once the shortage 

of technicians is resolved, then it is possible that training at operative level 

can also be improved.

At present operatives receive on the job training. This is based on a 

natural progression from the simplest of duties to the more complex, that is from 

sweeping through creeling, doffing and piecing. However, little effort is made 

to emphasise the importance of maintenance and quality control, which is 

perhaps understandable given the shortage of technicians to explain their 

importance.

Clearly then, the key to improved performance at all levels of the labour 

force is an adequate supply of well-trained technicians. We do not believe 

that this necessary training can be given by any but the largest mills in the NTC 

organisation. In order that the training be completed as quickly as possible, 

with the minimum disruption to present production, we believe it w ill best be 

carried out by NTC working in collaboration with the mills.
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8 .0  NEW  METHODS O F PRODUCTION

N o new processing techniques ore recommended for the m ill.

Rather the mill would benefit from some contraction of its existing count 

range. The demand for 60s yarn throughout Ethiopia is not great and 

production could easily be concentrated on mills which already hove combing 

facilities.
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TABLE 1/2

STAFFING  -  SP IN N IN G  DE°ARTMENT -  ETHIOFIL

Opening and Cleaning Day 2 2 3 Total

Operators - 2 2 - 4

Feeders - 2 2 - 4

Monuol - - - - 11

Others (unaccounted for) - - _4

Total - 4 4 - 23

Carding

Mechanic - 1 1 - 2

Helper - 1 1 - 2

Operators - 2 2 - 4

Feeders - 2 2 - 4

Sweepers - 2 2 - 4

Others (unaccounted for) - - _4

Total - 8 8 - 20

1st & 2nd Passage Drawing

Mechanic - 1 1 - 2

Helper - 1 1 - 2

Jobber - 1 1 - 2

Operator - 3 3 - Ó

Helper - 1 1 - 2

Others (unaccounted for) - JL _3

Total - 7 7 - 17

Roving

Operators - 3 3 - 6

Helpers - 3 3 - 6

Bobbin carrier _2 _2
_

_4

Total « 8 8 - 16



TABLE ì/2  (Cont ¡mied)

Ring Fro me

Mechanic

Helper

Jabber

Spinners

Doffers

Bobbin carrier 

Sweeper

Others (unaccounted for) 

Total

Reeling

Jobber

Operative

Others (unaccounted for) 

Total

Winding

Operative

Others (unaccounted for) 

Total

Assembly Winding 

Operatives

Others (unaccounted for) 

Total

Doubling

Operatives

Others (unaccounted for) 

Total

Day 1 2 3 Total

- 1 • 1 - 2

- 9 9 - 18

- 1 1 - 2

- 33 33 - 66

- 14 14 - 28

- 3 3 - 6

- 2 2 - 4

- - - - 43

- 63 63 169

- 1 1 - 2

- 14 14 - 28

- - - - J5

- 15 15 - 45

- 2 2 - 4

- 2 2 -

Z

6

- 2 2 - 4

- 2 2 -

Z

6

- 2 2 - 4

—

2 2
—

Z

6



ETHIOPIAN TEXTILE INDUSTRY

Processes: Knitting; Garment Making; Dyeing and Pointing; 

Cotton Wool Making.

1.0 M AC H IN E  CAPACITIES A N D  EFFICIENCIES

1.1 Winding

The winding section was composed of six machines with a total of 360 

spindles. Output was up to 120 Kg per hour in the range of counts 20s-30s Ne. 

Four of the machines were operating at 8 0 %  efficiency and the remaining two 

at 75% . The efficiencies of these machines may be considered to be reasonably 

satisfactory.

1.2 Knitting

The number of circular and flat-bed knitting machines was 66. O f these 

41 were stopped, six awaiting spare parts to complete repairs, and 35 because 

there was no market for the fabrics the machines were designed to produce.

Thus, 25 machines only were actually in production. Average machine 

efficiency was low at 65% . It should be noted that the winding section was 

fully employed whilst the knitting department was operating at a mere 25%  of 

its maximum theoretical output. The implication is that the winding capacity 

is too small to satisfy the knitting requirements when that department is 

operating at any level above its present low level.

1.3 Sewing Operations

The sewing department is barely able to keep up with the output from 

knitting. Much of the available space in the sewing room was being used as 

a temporary storage for work in progress between dyeing and printing and sewing. 

This situation is dependent upon the garment styles in production and the 

conditions*prevailing at the time of the visit may not be typical. But the fact 

that the knitting department is currently operating well below capacity suggests 

that there is a lack of balance between knitting and sewing. A  double shift 

system in sewing instead of the present single shift would, of course, ease the 

problem.
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1.4

Manufacture is based on own and bought in cotton waste from other 

textile units in the area.

Processing Equipment:

Much of the equipment in this section was secondhand when installed, 

after fifteen years of use with mediocre maintenance, its continued life 

expectancy is very limited. Working conditions in the opening section and 

immediate areas are extreme and are probably the worse observed in Ethiopia.

That sanitary and medical products are prepared in the vicinity, is completely 

contrary to good practice in the manufacture of such products.

Depending on the commercial viability of this section -  no information was 

made available on this issue, the whole operation should be either revived or 

scrapped. In the event of the former, it would be recommended that a new 

production line was established, isolating the dust creating opening operation 

from subsequent processing and that the final products were prepared and packaged 

in a suitable hygenic environment. Further, that new management was brought 

in to organise and control the operation in an efficient manner.

1.5 Knitted Piece Goods —  Dyeing ond Finishing

Cotton Wool ond Sonitory Towel Mo nu facture

General comments ond recommendations

This did not present the outward appearance of being a healthy production 

unit — management and staff being severely depressed that there was no 

stimulating demand for their products —  and whilst recognising some of the 

reasons for this, realised that the more positive corrective actions may be 

beyond their authority.

The general layout of plant within the department is such that there is 

severe overcrowding of equipment, allowing little room for the passage/inter- 

mediate stortage of work in progress. There would be a strong case for the 

rationalising of activities within the department, particularly as comparable 

facilities exist in the immediate locality. As example — the bulk of yarn and 

material is dyed using direct dyeing systems, which over a period of time has not 

been satisfactory in meeting the technical marketing demands of the trade —  the 

further use of more suitable dye systems is restricted.by the plant available.
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The company supports a smoll hand printing operation which, in bulk 

marketing terms, can barely be justified and could in a ll probability be done 

more economically on automatic flat screen machines based elsewhere in the 

near vicinity.

It was understood that the services of a specialist were being sought to 

update the products being manufactured, and to ensure that these more fully 

met the market requirements. It is suggested that this would be a good 

opportunity to rationalise production —  discarding redundant equipment and 

creating improved product flow patterns on a reduced variety of product.

Knitted cotton products are manufactured from bought in cotton yam.

A  reported market objection to some of the company's apparel garments was 

that they had a 'grinning' or 'speckled' appearance. As this appearance is 

in all probability due to yam irregularities, it is recommended that trials using 

combed yams are undertaken, particularly for the higher quality garments.

In view of the nature of intermediate and finished products, more 

attention should be given to reducing the potential hazards of an outbreak of 

fire. To this end, the number of extinguishers available should be brought to 

more acceptable levels, and water hydrant/s strategically sited.

2.0 BU ILD ING S A N D  SERVICES

2.1 Buildings

The general factory buildings in terms of construction and layout are good

and suitable for their intended purpose. In the finishing and making-up sections, 

there is congestion caused by location of equipment and work stations —  

probably to the point of diminishing returns.

2.2 Storage Areas

In the main, storage facilities are adequate for the current production 

activities, A  possible exception to this is the area allocated to the storage of 

dyestuffs —  being in the close proximity to the wet processing deportment, there 

is a danger of air-borne dye powder contaminating wet fabric in processing.
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r  1
This danger could be avoided by physically isolating the storage area and 

introducing a positive ventilation of the dispensing area.

It was noted that the facilities for storing finished products was severely 

overloaded —  a factor no doubt due to the downturn in market demand.

#
2.3 Steam Raising

There are three steam generating boilers on site:

Generating
Capacity

Type Manufacture Year Ksp/hr Condition

Economic
Package

Cyclonic
(Milano)

1965 1150 Good

Small Package 
Boiler

Officina Mecanica 
Car lodar ia

1958 15 Poor
condition

Horizontal
Boiler

Luigi Endfiliegh 
B. Pelucchi and 
Figlio

1905 ? Not in use

Short of conducting a complete energy audit, we believe that the

Cyclonic Boiler would be capable of generating sufficient steam to meet 

requirements and that in the interests of energy conservation, items (ii) and 

(iii) above should be discarded, or replaced if further capacity is required.

Water for the Cyclonic Boiler is chemically treated before being fed 

into the boiler.

2.4 Water Supply

The main water supply was from own artesian well, augmented by 

municipal supply. Some reduced supply was experienced during the dry season; 

but not so severe that it proved to be a hinderance to production.

Water for processing was not chemically treated other than by addition 

of sequestring agent to the dye/chemical bath. If the company is to improve 

the quality of its products, a requirement w ill be a higher percentage of goods 

dyed with reactive or vat dyestuffs —  this being the case, the use of chemically 

softened water would be a recommendation, affording a saving in dyestuff 

consumption, and as a quality aid.

J A
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2.5 Fire Precautions

Knitting and winding

Whilst there were some fire extinguishers in evidence —  these were 

insufficient in number to give adequate cover in the event of a localised fire.

There was no indication of a water hydrant being available in the event 

of a major outbreak of fire.

Finishing and making up

There did not appear to be sufficient numbers of extinguishers available —  

particularly in more vunerable areas. As in other sections, there does not 

appear to be adequate provision of means for combating a major outbreak of fire.

3.0 W O R K IN G  EN V IRO NM ENT

Knitting and winding

Working conditions were reasonable in terms of machine spacing, lighting 

and ventilation.

Cotton wostt/wool deportment

Excess dust in the atmosphere with no adequate ventilation —  this is at 

a level that it constitutes a health hazard to workers operating in the immediate 

area. The main contributory factor is the age and condition of the opening 

and carding engines.

Finishing and making up

Apart from the normal conditions of heat and water —  normally experienced 

in finishing plants, working conditions are aggravated by the congestion of 

machinery and equipment.

Congestion of work stations and storage areas is also a problem in the 

making-up section.
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Resolution of these problems would be afforded by the rationalisation of 

products and production, when redundant equipment could be discarded ind 

further space created.

4.0 HEALTH A N D  SAFETY

Comment has been mode elsewhere regarding the dust conditions in the 

cotton waste processing section.

Generally electrical fittings and wiring are in good condition —  conforming 

to accepted practice. A  common failing in the deportments was the safeguarding 

of drive units and moving parts of machinery as potential causes of personal injury.

It is our opinion that a more active stance by management in improving 

safe working conditions would be an important factor in improving morale within 

the unit.

5.0 PRODUCT Q U ALITY

There was strong evidence that the company was finding difficulty in 

selling the whole of its production. What was not made clear during our visit, 

was to what extent this was a result of fashion acceptance/change or a rejection 

on quality grounds. On the one hand, garments were seen where the quality 

was suspect for the intended market, and on the other hand —  pile fabrics were 

shown which made up into quality garments.

in E.T .I. interests it would seem appropriate that a thorough market survey 

was undertaken to establish amongst other factors —  the exact quality demands 

for products in their intended market. Such a study would be the only sound 

basis for rationalisation at the factory.
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6.0 SKILL LEVELS

From the diversity of products and operations, there is evidently a wide 

range of skills available in the factory. One comment is, that these are 

possibly so diverse and of low magnitude that it is a very difficult task to 

improve the overall skill levels.

Since the unit is relatively small, a possible solution to improving 

specific skill levels would be to allow such persons temporary secondment to 

other units in the locality where that particular skill is practised on a larger 

and more organised scale. In the same manner, it would be advantageous to 

the company to expose middle management to external experience —  particularly 

those persons who have had experience solely at E.T .1.



Package Minding - Ethiopian Textile Industry

TABLE J/I

Make of Machine TECHNOMECCANICA FAD IS
LOMBARDIA SOBILATE

Model 49 48T AVA
No. of Machines 1 1 1 1 2
Spindles per Machine 96 68 96 40 30
Winding Speed (M. per min.) 64o 640 640 615 125
Age of Machine (Years) 15 15 15 17 16
Efficiency {%) 8o 80 80 80 75
Type of Clearer MECHANICAL M E C H .
Weight Input Package (gms) 64 65 68 64 68
Weight Output Package (kg) 0.65 0 .7 1 0 .7 7
Machine Condition: 2 2 2 2 2

Counts: 20s Ne; 24s Ne; 30s Ne.
Hours of Work: 15 per day, 90 per week, 4560 per year.
Production: Up to I20kg per hour.

Operatives per Shift 2 Shift Total

Foreman 1 2
Winders 22 44
Transporters 3 6

Sweepers 1 2
Others 8 16

Total 35 70
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Xiltttut Eoiti— wt
TABLE J/2
E th io pian  T a x t ila  tn d u a trr

Wake ft Type Model No. o f 
M/e*

*Be of 
N/c* Width (diam )/**uge No. o f Needle* P roduction par 

aachine/heur
In s ta lle d

Power Ronarko

C ir c u la r

1« Fouquetwerk -  Frau* Fouquet k 16 /2 0 1008 2,67 kg/hr. 1,1 KW. P roduction fig u re *  are
F r  nee 16 /2 0 1008 ” ju s t  in d ic a t iv e  and

16/14 702 It •I not precise  enough
16 /16 756 «1 II as tHere ha* not been

k 18 /2 0 112 6 M tt proper reeord for
1 8 /1 0 112 6 M t# In d iv id u a l no th in gs.
18/14 792 M ”

1 * / l6 906 It tt

j 20 /20 112 6 It tt F iru re s  are ebtained
20/14 8*32 ft w fro*  the s h if t
20/14 1008 It M Loader and asne o n e r-

1 30/16 1788 It a tiv e s  as well*

2 . Jovani *archise ft C . 2 14/14 6 l 2 2 k g s ,/ h r. 1.5 HP
To rin o 2 16/ 1 4 696 •1 •1

1 1 6 /1 6 £04 " II

2 1V 14 792 It H

‘1 18 /16 9^0 *» II

2 ■>0/14 876 It II

1 2 0 /16 996 tt II

3 2 0 /2 0 1008
112 8
1260 •* "

1 22/14 972 It

3 . Nishe K n it t in g  Machine 1 17/14 1452 2 k g a ./h r. 0 .4  KW •
Works Japan 2 18/14 1452 " II

*». W ildsan U,r>,A. M il damn 3 16/14 906 2 k g s ,/ h r. 0.75 KW
2 18/14 792 It M
2 20/14 37u It It

3* t i n i e r  U .S .A . S ingor 4 30/42 60*8 6 ,4  kg/hr. 2 HP
828 30/30 2000 tt

1980 1 HP
2 15 /2 0 1760 1 . 2  kg/hr. It

800 It

1 14/20 504 H It

1 1 3 /2 0 48o It II

1 9 /20 400 II ••
1 8 /20 400 •1 It

1 7/20 400 It tt

6 * S co tt and W illla a a  U .S .A . 1865 1 15/14 792 tt

F la t  hod M/ea
1* P o rt !  Automatic* Type 1% P457 1 1 8 3 /1 2 0.37 KW
2 . Socomar F ire nse  I t a l y 1 1 2 5 /1 2 0 .2  HP
3« If* Bar fuse ft Co. FRG hr; 2 4 x 3 6 "/ 1 .4 l 3.75 KW One is  s l ig h t ly  faster#
4 . "  “ (W/K) R53 1 1966 •MO ca 1.1 KW
5 . "  "  (W/K) »52 2 1951 200 en 0.55 KW
6 ,  Mayor, M ilano (W a rp h n it- • k over 240 e . 1.26 KW

t in g ) 20  yeara
7« R lm oldi Comem, Milano EL6O0 h 0.37 Deed to produce narrow 

e la s t ic  b nde ft spindle
tapaa.

Be«mere

1 . W. Barfuaa FRG SM 48 1 1966 3 k g/n ln . 1.1 KW
2 .  L a rt lo n fa lo 2 1956

_ l
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TABLE 4/3

STAFFING  -  K N IT T IN G  DEPARTMENT

ETHIOPIAN TEXTILE INDUSTRIES

Hours of work: 15 per day. 90 per week. 4125

Staff per shift 2 shift total

Supervisor 1 (days) 1

Foreman 1 2

M/c operators 31 62

Needle makers 1 2

O ilers 1 2

Sweepers 1 2

Others 1 2

36* 73



Cotton Wool Mqking and Fabric Finishing Equipment —  Ethiopian Textile Industry

TABLE J / 4

Year Operating Load
Item Equipment 'Jo. Manufacturer M anf. width cms. Kgs. Condition Remarks

1 * Scouring tank and cage 1 - - - 175 3/4 Cage and loading facilities 
in poor condition

2 * Bleaching and washing ir/c. 1 - - - - 3/4 Requires full recondition/renewal

3 * Centrifuge -  hydro extractor 1 Courozet - - 75 3 Low load m /c. -  too small

4 * Opener machine 1 Hoffman - - - 3/4

5 * Drying machine 1 Hoffman - - - 3/4 Capacity too small -  6 Kgv^2 hours

6 * Dryer opener 1 Hoffman - - - 3/4 Capacity too small -  6 Kg%/2 hours

7 * Carding engines 2 Lavino Cold ¡rolli - - - 4 Low production cards -  total 
output 7.5Kgv^hour

* A ll above equipment was second-hand when installed. It is old, worn out equipment 
is out of balance as a production unit. Replacement should be considered.

which

8 Rolling rr/c (cotton wool) 1 Lavino Caldirolli - 75 - 2

9 Cutting n/c 1 Il N - 75 - 2

10 Z igzag parallel cutter 2 H II - - - 2

11 Circular knitting n /c 1 Il II - - - 2

12 Dyeing vessels 2 Fratelli Pozzi 1967 - 114Q/day 2

13 Centrifuge - hydro extractor 1 H H 1967 - 81Q/day 2

14 Drying n/c 1 Hoas 1967 - 874/day 2/3

15 Drying m/c 1 Fratelli Pozzi 1967 - 68 ¿/day 2/3

J



Item Equipment No« Manufacturer

16 Dyeing winches 5 Fratelli Pozzi

17 Centrifuge -  hydro extractor 2 Il II

18 Bleach/padding rn/c 1 M . Goder

19 Drying machine 1 A ti. M ilano

20 Calendering nry/cs 3 Fratelli Feraro

21 Plaiter/opener 1 -

22 Tumbler n/c 1 -

23 Auxiliary cutting n^c 1 -

24 Shearing iq/c 1 -

25 Raising n^c 1 -



TABLE J/4 (Continued)

Year Operating Load
M ani, width cm i. Kg». Condition Remarks

- - - 2/3
- - - 2/3

1967 - - 3

1967 - - 2

- - - 2

1967 - - 2

1974 - - 1

1974 - - 1

1974 - - 1

« — _ 4

Bowls req. attention and 
general overhaul

Carding badly worn -  no grinding 
equipment,try other NTC units in area

_ l



FINISHING DEPARTMENT -  LABOUR DEPLOYMENT -  
ETHIOPIAN TEXTILE INDUSTRIES

r 1I Table J/5

Foremen/Supervisor Operative Ancillc
Grey Room 2
Bleaching 3 it
Dyeing 1 10 -
Colour Kitchen - 2 -
Printing Machine 2 3
Studio 1 Design 1 - -
Dryers k 8
Calendar k

Centrifuge 2
Boilers 3
Cleaning 1
Management 2

k 32 16

TOTAL r:2

Annual Production
Knitwear Garments - 136,300 dozen
Sanitary Towels - 200 kgs
Cotton '.voci - 7,000 kgs
Plastic Bags - it, 500 kgs
Laces - it, 800 kgs

A comparative break-down on production efficiencies is not 
possible in view of the varied nature of the products and 
the inability to associate resources against these.

Operating days per year - !/0k

Number of shifts operated - 2
Hours per shift it1



TA3LS NO. M k

Sewinjg Equipment - Ethiopian Textile Industries
Type of Machine No. Maker Moi el Condition

Cutting Room
Laying-up Tables 3 Rimoldi 2
Laying-up Machines (Manual) 1 Rimoidi 71-5 2
Laying-up Machines (Automatic) 2 Rimoldi 72-0 2
Band Knives 2 Rimoldi 8W 1 2

Powered Straight Knives 2 Wolf L/NG 2
t t 1 Wolf L/N 2

Bias Binding Cutters 5 Rimoldi 96-2 2
H 2 Rimoldi THF110 2

Sewing Room
Overlock Machines 38 Rimoldi B27 2

t t 11 Rimoldi B27 3
Coverstitch Machines 9 Mauser Spec. CS46411 2
Lockstitch Machines 1 Union Spec. 36200A 2

t t 1 Union Spec. 3120QA 2
Bartacker 3 Reece S2-SD 2

t t 1 Durkopp 5ÓO-3 2
Chainstitch Machines 43 Rimoldi B6325 2

f t 3 Rimoldi B6325 3
t t 3 Mauser 1280KSP 2
t t 3 Mauser 10148 2
t t 21 Necchi 486R20 2

Button Holers 2 Durkopp 557-340 2
tt 1 Durkopp 555-W2 2

Button Sewers 2 Durkopp 560-101 2
f f 1 Durkopp 566-102 2

Portable Bag Stitcher 1 Union Spec. 2100 AA 2

Miscellaneous
Thread Trimmers 2 Rimoidi 730 2
Plastic 3ag Sealer 1 Lavine Caldireli 2



r TABLE J /6  (Continued)
~ l

Type of Machine No. Maker Model Condition
Presses
Steam 1 Mentasti MSM/V 2

»I 1 Mentasti M3M/V 3
It 1 Mentasti MSH 2
It 1 Monti IO** 2
I» 1 Fratelli SAi*39 2

Fsrare

2



TABLE J/7

Staffing - Sewing Department - Ethiopian Textile Industries 
Hours of work, per day, 7.5» per week, per year 2280

Staff
Cutting room and bundle making

Number
27

Sewing room
Supervisor 1

Foreladies 7
Machine Mechanic 1

Asst. Mechanic 2

Sewing Machinists 96
Service Workers 7
Inspectors and Trimmers 17
Press Operators k

Others 5
Sub Total Sewing U o

Folding and Packing ^9

Grand To ta l 216



r TABLE J/8 i
ETHIOPIAN TEXTILE INDUSTRY -  ASM ARA 

SANITARY TOWEL A N D  COTTON  W O O L  UNIT

Ethiopian Textile Industry Factory makes sanitary towels and medical 

cotton wool. There is also a small plastic bag making unit for the factory's 

own use. These two units are located at different places in the factory premises.

(1) Cotton Wool and Sanitary Towel Section

A . Preparing Waste Cotton

(a) Scouring tank

(b) Bleaching and

(c) Washing basins

(d) Hydro extractor courozet

(e) Opener nv/c

(f) Dryer rr/c

(g) Dryer opener m/c

B. Cording

2  cards make the continuous thick web on rolls

-  Roller top machines

-  5.5 HP each

-  Production is about 15 rolls/day, i.e. 15 x 10 Kg/day

-  Two shift system, 8  and 12 hrs per day

-  Make: Lavino Caldiroili

C . Rolling, Cutting and Packing 

1 Roller n/c (rolls with paper cover)

-  Width 75 cm

- Power 1 HP

-M a k e : Lavino Caldiroili

-  1 Cutter

-  Make: Lavino Caldiroili

-  2.5 HP

10.5 kW 

4.4 kW 

3 kW

(cr) 3 kW

3 kW Hoffman 

3.15 kW 

(2.2 kW)

J



TABLE Jj/8 (Continued)
1

-  2 Zigzag parallel cutters for sanitary towels in 50 gm wt.

-  Make: Lavino Caidiroili

-  Power 1 HP each

-  Production 2500 pcyMay (50 packs of 50 gm pcs)

-  Knitting m/c for sanitary towels use. 2 Cutting rr^cs

-  Power: 2.4 HP Power: 4.5 HP

-  Make: Lavino Caidiroili

-  Production 10 Ks/shift/mi

Operatives

Day shift operators 6  Two shift operators 20/shift

Floor area s  7 x 25 + 25 x 20 

=  175 + 500

= 675 sq. metres

-  working area is affected by fibres and fly

-  no suction system has been installed

Production Report

Oct/78 -  June/79 

Sanitary towels 13432 Kg

Med ica i cotton wool 7110 Kg 

Plastic bags 9234 Kg

Target for 1979/80 

4200 Kg 

7000 Kg 

4500 Kg

D . Plastic Bogs 

Machinery:

1 Plastic melting (moulding m/c) with control panel 

Make: Andrea Crespi, 1969 

1 Roller machine (21 -  44 cm wide)

Make: Andrea Crespi 

1 Cutting and sealing m/c 

Make: Andrea Crespi 

Installed power » 20.8 HP 

Floor area: 4 x 6 s  24 sq.m.

Operative: 3 day shift only 

Production: 60 Kg per day (1 shift)

Working Days 

301 

301 

275

I

À



1

ETHIOPIAN FABRICS -  ASMARA

Processes: Spinning; Weaving; Dyeing, Printing and Finishing.
2

Spindles: 7568; Looms: 136; Annual Production: 1.9 million m .

1. M ACH IN E  EFFICIENCY A N D  PRODUCTIVITY
.......  ■—  ■ »

1.1 Spinning

Ethiopian Fabrics is one of the few mills to give machine efficiencies about 

which we can be reasonably confident. Other mills have given estimated 

efficiencies without knowing for example, the end-breakage rates at the ring- 

frames. Estimated values in the latter cases need to be treated with caution.

Table A  (below) is prepared from data supplied in the questionnaire. It 

shows the required production at each processing sector based on the claimed 

present production level (for a 2 2  hour day) at the ringframes.

Ringframe operating speeds are, for the 9, 12, 24 and 3 0 's  Ne yarns, 

consistent with front roller and/or traveller life limitations; only the 16's Ne 

yarn appears to be spun relatively slowly. Based on this ringframe performance, 

the annual capacity of the mill is at present (for 22 hours per 305 day-year)

1220 tonnes. For a full 24 hour day this capacity increases to 1340 tonnes.

However, these at present are only theoretical values, and some adjustments to 

present operating conditions are necessary if they are to be achieved.

At current operating speeds and efficiencies the roving frames produce only 

79% of that needed to match the spinning frames at full capacity. The count 

spun on these roving frames (0.8 Ne) is coarse compared with normal practice, 

so the only remaining variables which can be altered to increase output are 

operating speed and efficiency. In our view neither of these variables can be 

improved by the necessary margin. We therefore advocate the replacement of 

the two M4 units by 96 spindle Rovematic FB frames. These frames running at 

7 0 %  efficiency and 1 0 0 0 rev/min (maximum 1 2 0 0  rev/min) will produce

79.5 Kg/hr each, or 3 0  Kg/hr each more than the present units, and increase 

the capacity of this processing sector from its present 147.6 Kg/hr to 207 Kg/hr.

K/l



At first glance the drawframe capacity also appears to prevent the mill 

achieving its full (ringframe) capacity. However, correctly maintained machines 

should easily reach the increased running speeds (+53%) necessary to enable 

drawframe sliver production to match spun yarn production. Processing speeds 

on the four 1965 and two 1972 units would then be 168 and 190 metrey'min 

respectively. The services of a Platt commissioning engineer would assist 

management with the selection of the necessary replacement parts to achieve 

these speeds.

Some adjustment to the carding deportment is also needed to balance capacity.

The Type 600 cards are producing at the rate of 21 Kjy^hr and it is unlikely that 

this figure can be increased. A  better way of increasing the carding output 

would be to increase the number of the 1964 cards. These are however reconditioned 

units, and though they would be obtainable from the U .K ., additional staff would 

be necessary to man them. If however some of these older units were replaced 

with an equal number of high production cards, then the additional output is 

achieved without the need for more space or staff. Three new Type 600 cards 

would provide an additional 3 0  Kg/hr capacity. Normally the replacement of 

reconditioned cards by new high production units is not considered an economic 

proposition. However, the additional capacity which is achieved with these 

units must make these proposed changes worthwhile.

TABLE A . Production Requirements by Processing Department 
(Kg/hr at operating efficiency)

Department Required Production Rate Claimed Capacity

Blow-room 2 0 0 197

Carding 188 172

Drawing 186 1 2 2

Roving 185 147.6

Spinning 181.5 181.5

K/2



Current production from the opening and cleaning line is 197 Kj^hr. 

Table B summarises Platt's claimed production rates for the units comprising 

the line.

TABLE B. Production Rotes: Opening and Cleaning Mochines 
(K ^h r at 10 0 %  efficiency)

Machine Production Rate No. AvaPable

Blending Hopper Bale Opener Type 452 136 Kç/hr 4

Ultra (Strip) Cleaner Type 521 590 Kg/hr 1

Porcupine Opener - 500 Kg/hr 1

Hopper Feeder Type 462 45 0 Kç/hr 1

Beater Type 496 500 Kg/hr 1

Air-Stream Cleaner - 499 Kg/hr 1

Hopper Feeder Type 462 450 Kg/hr 1

Scutcher (15 our.ces/yd) Type 560 202 Kg/hr 1

Clearly the scutcher is the limitation, and with only one such machine, breakdowns 

or maintenance stoppages will critically affect the remainder of the plant.

We therefore recommend that a two-way distributor followed by a new hopper

feeder and scutcher unit to operate in parallel with the existing unit , ¡5

purchased and installed.

The estimated cost of this additional equipment is:

Scutcher U .S.£ 103000

Hopper feeder 36000

Two-way distributor 7500

Cards (3) 2 0 1 0 0 0

Roving frames (2) 311000

U.S.j* 658500

Based on reasonable assumptions regarding average cloth weight, these 

purchases will enable the mill to return to its 1973 (24 hour/day) level of 

fabric output.
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1.2 Weaving

Average loom efficiency is 65%. With the fabrics in production a loom 

efficiency figure of 8 5%  should be attainable without difficulty.

Causes of low loom efficiency ore high warp and weft breaks and poor loom 

maintenance. Currently, warp breaks are 4 per hour, and weft breaks 2? per 

hour. These high breakage rates are attributed by the weaving management to 

poor yarn, which is said to have many weak places. A  reasonable level of 

breakage rates would be a half of the present rates.

Down-time for mechanical repairs is high and much of this is caused by or 

aggravated by the inexperience of the loom mechanics and other maintenance 

labour.

The productivity of the weaving deportment is estimated at 40%, productivity 

being defined as the ratio of actual production to potential production. Main 

causes of low productivity are low loom efficiencies as dealt with above; 

working time lost due to interruptions of the power supply; loss of working time 

necessitated by the curfew, and the inexperience of the labour generally.

The equipment in all weaving departments is basically in good condition and 

should require no unusual expenditure for the next five years.

If the various problems, listed above, can be overcome, the mill will have 

a potential annual production of 5 million square metres.

1.3 Finishing

In recent times, many of the main production machines have been overhauled 

and refurbished -  where spares and accessories have been available. The 

department has a clean and orderly appearance, confirming an impression of a 

competently managed unit.

Common to such other units, the department is short of technically trained 

staff and operatives.

Operative productivity within the deportment appears to be reasonable in 

comparison to other units -  bearing in mind that the average value added, is 

probably greater than those units showing a higher production per capita.
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At the time of survey, a major restricting (actor to the production of 

flannelette fabric was the shortage of raising capacity. This situation could 

be corrected by the relocation of such surplus equipment from within N .T .C .

2. BU ILDINGS A N D  SERVICES

2.1 Buildings

In general the factory buildings are of good design and construction, with 

a site lay-out ideal for vertical textile manufacture.

Storage areas are well organised and adequate for maintaining a high volume 

production. The central stores appeared to be well provided and administered.

2.2 Service Installations

2.2.1 A ir conditioning

The spinning mill is equipped with ventilators only, and the weaving mill 

with 98 spray units in the weaving shed. Thus air conditioning is inadequate 

for normal good quality production and for providing a satisfactory working 

environment in the spinning and spinning preparation areas.

If fall air conditioning is to be provided in all operating areas in spinning, 

and in the weaving shed, the cost is likely to be U.S.jf 950000, excluding 

civil engineering work.

2.2.2 Steam generation

Generating plant:

Type Make Year of Manufacture Capacity Kgs/hr

3-Pass Package Boiler Duisborg 1965 4 000

3-Pass Package Boiler Duisborg 1973 6  000

These are standard type package boilers, in general good condition and 

having standard instrumentation relative to their operation. The steam demand 

is such that it is possible to run one of the two boilers at any one time, allowing 

regular maintenance on the one not in use.
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A ll boiler feed water was filtered and chemically treated; there was no 

facility for the regular testing of boiler water, although boilers were subjected 

to annual inspection by the insurers.

2.2.3 Compressed air

Used for fire ventilation, air conditioning, and some items of equipment air 

is supplied from a central compressed air unit on a ring main. This unit 

originally consisted of two compressors (of different manufacture), one of which 

is now out of commission, as spares are no longer available. This leaves the 

company completely reliant on the single compressor which, in the event of 

breakdown or failure would deprive the factory of compressed air -  with 

disastrous results to production and quality.

2.2.4 Electricity supply

The situation has improved in recent times, but continues to be a determining 

factor in optimising production in the company. A ll wiring and switchgear is 

in good condition.

2.2.5 Water supp ly

3

Total factory consumption is at a rate of 300-350m per day. This 

volume is supplied by nineteen artesian wells, augmented by municipal supply 

for specific purposes. The team was assured that potential water supply was 

considerably in excess of current requirements and that the month of June was 

the only period in which there was any restriction to the volume abstracted.

The main feed pumps were reported to be in poor condition and due for 

replacement, but at the time of the survey visit, no provision had been made for 

this in the expenditure budget.

2.2.6 Process effluent

3
Average process effluent amounts to approximately 270m per day.

This is discharged direct to a nearby river. The management were not aware 

of there being any restrictions on the quality of effluent so discharged.
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2 .2 .7 Storage oreos

The various stores and storage areas were ample for their purpose and 

secure where used for valuable or small portable items.

3.0  C O N D IT IO N  O F EQUIPMENT

2  j Spinning

When the mill was inspected some of the spinning machinery was running, 

but nothing was actually processing fibre. Apparently the mill had been shut 

down for a full week prior to the visit. Maintenance work was being done on 

some of the machines, so accurate assessment of the machinery under normal 

working conditions was impossible.

(1) Opening and cleaning machinery

Secured in satisfactory working order. Guards are in place and there is 

no evidence of any critical shortage of spare parts. Machinery should continue 

to function well into the 1980b providing it is maintained satisfactorily.

(2) Cords

Some evidence was recorded of the nee«’ to regrind the card flats and to 

make adjustments to the machine settings. Card wire was damaged on some units 

sufficient to justify replacement. We have rated both types of card the same

(2 ) on the grounds that the standard of maintenance of one type is unlikely to be 

very different from the other.

(3) Drowfromes

A  relatively low rating was given to these machines because of their low 

operating speed. Essentially nothing appeared wrong with the machines, so there 

is unlikely to be any problem lifting the operating speed once a Platt engineer 

has reset the machines.

(4) Roving frames

The steel rollers are in a satisfactory working condition and the other 

drafting components were not in need of replacements. None of the gears 

looked worn, though it was noted that some were incorrectly meshed. Generally 

the machines should, with adequate maintenance, continue performing 

satisfactorily until 1985. The only reason we have recommended the replacement 

of the 1965 units is simply to balance the production with faster and a greater 

number of spindles.
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(5) Ring frames

Some of the oldest of the ringframes hod replacement ports fitted in 1977.

But both these M4 and the Type 8 0 0  units had not been set up correctly.

There were for example many instances of spindle/ring/tappet eccentricity and 

the spindles on some of the machines were worn very badly. The bobbins fitted 

on some of the spindles were so loose as to prompt us to question the possibility 

of their spinning any yam at a ll. However, it seems likely that the mill visit 

had not been arranged at the best time and that some attempt may have been made 

to 'dress up' the mill especially for the visit.

(6 ) Doubling

Mainly spindles and rings which need attention if the mill is to spin and 

double quality yarns.

(7) General

Possible cost of rehabilitating the cards, drawframes, ringframes, and doublers 

is an estimated U .S./  480000. This includes for replacement of spindles on all 

ringframes and doublers and a complete overhaul for each frame, reconditioning 

the Globe drawframes and re-clothing 3 0%  of the cards.

3.2 Weoving

The condition of machinery in weaving and weaving preparation is generally 

satisfactory and in every case it has a useful life expectancy in excess of five 

years, with the proviso that adequate standards of maintenance are provided and 

spare parts continue to be available. Two minor problems exist, both in sizing, viz.

(1) The electronic automatic controls on the Sucker machine are not working 

because the electrician does not have the experience necessary to maintain and 

repair sophisticated electronic equipment. Running adjustments are made manually.

(2) On the older of the two machines the steam pipes in the size bath are 

corroding and must be replaced. This is within the capabilities of the mill 

maintenance staff.
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3.3 Finishing

Mercerising The existing plant has a maximum width capacity of 95 cms due 

to the restricting width of the guide rollers and the deteriorated condition of the 

internal rollers. Capital appropriation should be mode for the complete refurbishing 

of this machine if the Company is to stay in the production of higher quality fabrics - 

particularly in respect of width. Estimated cost: U S /  85,000.

Intermediate drying is currently carried out on machines designed for other 

and more productive purposes (i.e. Hot Flue and Stenters), the existing intermediate 

drying ranges are inadequate for the purpose and should be replaced or increased 

in capacity, for improved overall efficiency. Estimated cost: US /  65,000.

Certain machines require major overhauls and refurbishing -  tasks which are 

possibly beyond the capability of plant resources. Main items are -  Hot Flue 

machine, Screen Ptint machine. Estimated cost: US /  130,000.

For a large proportion of throughput, the factory is reliant upon an all-in 

desizing, scouring and bleaching operation. Whilst this method would be 

regarded as satisfactory for light-weight/lower quality goods, it would not be 

a recommended procedure for heavier/higher quality goods -  particularly 

where these were to be continuously dyed or printed. If it was the Company's 

intention to concentrate more on the latter, additional open-width preparation 

capacity would be required.

The factory possess a well equipped yarn dyeing and bleaching section which 

is not in commission. Since there is an overall shortage of such facilities action 

should be taken to fully utilise the plant or relocate it.

3.4 General

There is sufficient floorspace within the existing factory to permit a 25%  

increase in the quantity of equipment at present installed. It is suggested, 

however, that the immediate task in this plant is to restore output levels to 

those achieved five years ago, i.e. 5.5 million M  per year. To accomplish 

this aim will require expenditure for the rehabilitation of certain equipment 

in spinning and finishing, followed by further investment in spinning equipment 

and air conditioning.
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At the same time the skills of the work-force must be built up, particularly 

those of technical maintenance workers and technical management.

The following time-table is recommended:

198Q/1981:

(i) Rehabilitation of spinning equipment (Section 3-1)

(ii) Rehabilitation of finishing equipment (Section 3.3)

(iii) Training and stabilisation of work-force

Estimated cost of items (i) and (ii): US /  760,000.

198^1983:

(i) Installing of new spinning equipment (Section 1.1)

(ii) Installation of air conditioning equipment (Section 2.2.1)

Estimated cost of items (i) and (ii): US /  1,606,000

1984

Feasibility study for mill expansion by 25%.

W O R K IN G  ENVIRONM ENT 

Health and Safety

From the point of view of safety the factory was generally satisfactory 

except for certain machines in the finishing department which were not fitted 

with adequate guards. These were the raising machine from which the drive 

covers were missing, and the dye jiggers from which the control panels had 

been removed.

Fire precautions and fire fighting equipment were to a high standard throughout 

the factory which was fitted with numerous hydrant points, extinguishers and sand 

buckets placed at strategic places. Emergency exits were clearly marked.

Little of the machinery was running at the time of the visit, hence the atmosphere 

was not typical of normal operating conditions. It is judged, however, that lack 

of proper air conditioning in spinning would lead to an excessively dusty 

atmosphere when the machines are running.

The spocing of machines was good with adequate alley-ways for movement 

between machines.



Absenteeism due to sickness was said to be running at an overall average 

of 15%. For the month of August it rose to 21%. We have no means of 

checking whether sickness was the only cause of these very high rates of 

absenteeism, it was claimed that the high rates were due to the effects 

of excessive fatigue, brought about by the long working hours spent in 

the factory by the night shift, and inadequate diet. Certainly, the curfew 

imposes burdens upon night shift workers and it is possible that this and other 

local factors may be contributing causes to the high absenteeism.

Complaints were made about the effects of noise upon workers in the 

weaving department. Ear plugs or muffs (pods), are not provided and it 

is recommended thot they should be.

5. M A IN TEN AN CE

The mill employs a general maintenance labour force of some 19-20 persons 

split evenly between the mechanical and electrical workshops. The staff are 

a blend of experienced, untrained (without formal mechanical/electrical 

training) and inexperienced, trained staff who we believe have not yet had 

time to make a significant impact on the general condition of the machinery.

With regard to textile maintenance, there is a claimed shortage of suitable 

personnel (though the training is different, the characteristics required for 

textile and general site maintenance are similar) which is preventing the 

introduction of planned sheduled maintenance. For example a comprehensive 

51 -  point check-list covering setting adjustments, replacement of worn parts, 

and lubrication requirements, exists for the looms, and cannot be implementedowing 

to the aforementioned shortage. But after one week of an enforced shut-down in 

which staff had been redeployed on maintenance work, the spinning equipment 

should have benefited from better housekeeping, better lubrication, and improved 

alignment of machinery parts, all of which would have played a significant part 

in achieving a reduction in current end-breakage rates.

The spare parts store was well arranged and layed out with the parts apparently 

in good condition even though there was no temperature control in the room.

The only specific item about which the mill has re-ordering problems is the 

printed circuits needed for the sizer.
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Our recommendations for the mill are therefore confined to the steps 

which need to be taken in order to ensure a higher level of maintenance 

than is achieved at present with existing resources. Firstly we believe that 

the responsibility for the maintenance of all machinery should be solely that 

of the Technical Manager/Chief Engineer. In this way disputes between 

maintenance and production are sorted out by senior management each on 

an equal footing. In too many mills in Ethiopia we find the maintenance 

personnel are effectively responsible to the production management, and 

as a consequence it is the maintenance aspect of this work which often 

receives inadequate support. The next important step is for the Technical 

Manager to determine and obtain agreement for his scheduled maintenance 

programme which must be based on a realistic balance of resources committed 

to both breakdown and scheduled maintenance.

At present it is common practice for operatives to hold regular political 

meetings during normal working hours. Whilst this practice continues we 

suggest that a discussion forum is established under the Chairmanship of the 

General Manager for the purpose of analysing and making recommendations 

on how to improve communications between the departments on the subject 

of the interaction between quality maintenance and production. A ll management 

and supervisory staff should attend. A  secondary objective is to establish working 

limits for such performance characteristics as:

machine hours worked/machine hours possible 

end-breakage levels 

-  warp yarn breaks

finished fabric rejects, etc.

A  more general treatment of this subject is included in the section the report - 

Maintenance.

PRODUCT QUALITY

Spinning

No assessment of the yarn quality can be made as the plant was not 

spinning on the day of the visit. However, from what was seen it is likely 

to be good. It is the mills policy to carry out sliver and yarn wrappings only, 

and for this work they employ one quality controller on each shift. This we



to be inadequate both for the size of the mill, and for the end-uses for 

which the warns are intended. If the mill were to change from the manufacture 

of cotton yarns to cotton/polyester yarns, then it is imperative that management 

first recruit and train an adequate quality control department. We believe that 

the minimum staffing level necessary to meet present commitments in the spinning 

department is:

1. Quality Control Supervisor days only

1. Calculator days only

3. Yarn and twist analysers shifts

2 . Uster and blackboard operators days only

2 .

9

Fibre analysers days only

Though this number is relatively high it is recommended in the light of current 

absenteeism rates in Ethiopia, and the knowledge that the mill is below the normal 

economic size of plant. Such a staffing level would be suitable for the mill if it 

is producting cotton or cottory/polyester blends. Cost of essential testing equipment 

for the mill (say) USjf 40,000.

6.2 Weaving

The quality of cloth is good by the standards obtained in most of the N .T .C . 

mills. Most of the faults are due to yarn, particularly irregularity and weak 

places. These latter yarn faults are the cause of many warp breaks in weaving, 

almost all of which leave a fault in the cloth.

Faults which may be attributed to weaving practice were thick and thin places 

caused by defective let-off mechanisms; broken picks caused by careless repair 

of weft breaks, and lashings-in . .e to selvedge cutters not working at the pirn 

change.

All these faults can be reduced by better loom maintenance and by more care 

and attention from the weaver. The labour force is inexperienced and will 

improve with time, but the improvement can be expedited by the introduction 

of constructive instruction into the day-to-day supervision of loom mechanics 

and weavers.
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There is little opportunity for on extensive examination of the quality of 

goods produced; but from the evidence of the goods seen during the visit, the 

standard of quality appeared to be reasonably good, particularly in view of 

the limitations in existing equipment.

Although goods were not processed to meet a specification, departmental 

management was well aware of quality requirements and confident in their 

ability to satisfy this.

One possible failing of the plant in the future could be the inadequacy 

of the a|I—in preparation system for high quality print and dyed goods, too 

wide for processing on the mercerising range.

W ORK FORCE

Genera I

Like most of the Asmara plants conditions at Ethiopian Fabrics are abnormal. 

The work force is relatively inexperienced and output is less than a half of full 

potential. In these unusual and temporary circumstances it is not possible to 

make any definitive judgements on the present staffing.

Spinning

From returns to the questionnaire it is clear that Ethiopian fabrics has a 

labour productivity better than the average for the industry generally. The O HK 

value (22.75 corrected to 20s Ne) is, in the spinning department alone, better 

owing to a lower than normal number of spinners and doffers. Spinners look after 

two sides of a frame and the doffers handle an estimated 1780 packages per hour 

or roughly 25C^hr each. It is mainly because of these two factors that the mill 

achieves its improved rating.

Unskilled labour for work in textile mills in Asmara is freely available. 

Weaving

The numbers of looms per loom mechanic, per weaver and per battery filler 

are roughly similar to the numbers found in the less efficient mills of East Africa,

i.e. 27 looms per mechanic, 5 per weaver, and 25 per battery filler. In terms 

of output achieved the staffing numbers are even more unfavourable, but in the 

present local situation this is unavoidable.



7.4 Finishing

On the current volume of production, the output per operative is exceptionally 

low. This situation is aggravated by the fact that three working shifts are 

maintained, whereas only two shifts are worked per day. There is no doubt 

that three-shift working will be resumed as soon as circumstances permit, and 

that as a result the output per operative will improve; even so, and taking the 

average value added into account, productivity in the unit will be low relative 

to other sites within the organisation. This situation is to some extent accounted 

for by the diversity of work undertaken on a relatively low volume of total 

production -  e.g. screen printing, running at 50%  utilisation on two shifts 

with staff compliments for three shifts. As productivity becomes a more urgent 

concern, there is clearly scope for rationalisation, either in the product-mix 

or in the better utilisation of resources elsewhere.

8 . SKILL LEVELS

8.1 Spinning

No special problems are experienced except with skilled maintenance 

personnel which has been mentioned elsewhere in this report.

8.2 Weaving

Loom mechanics need more experience. Theirs is a skilled job and the 

effectiveness with which they carry it out has an important bearing upon 

loom efficiencies and cloth quality. Shift supervisors give some 'on the job' 

training during the scheduled maintenance of looms but their other duties 

are constraints upon sufficient time being allowed for this purpose.

The looms are Picanols for which there are good maintenance manuals 

available from the manufacturers, usually in English and French. It is 

recommended that abridged translations into Amharic be made for use by 

the loom mechanics. This is a recommendation which applies to all maintenance 

manuals for all machines throughout the N .T .C . factories.

8.3 Finishing

In common with other plants, one of the main problems experienced at the 

factory was the shortage of skilled operatives.
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n
In the absence of formal training techniques, training was by experience 

and working with others deemed to have acquired the necessary skills. The 

point was expressed that the Company having passed through a transitional 

phase during which there was a high labour turnover, had only recently 

settled down with a more stable work-foce -  which in itself was a positive 

asset in imparting further skills and experience in the work-force.

9. FEASIBILITY OF U S IN G  OTHER METHODS OF PRODUCTION

The equipment in all departments is reasonably modern and suitable for the 

yams, fabrics and finishes produced. No alternative method of production is 

recommended.



V

f
SHORT STAPLE COTTON SP IN N IN G  -  ETHIOPIAN FAL.I.S

Machine
Model

Year No. No. Installed Con, Bobbin or Working Operating Delivet y Waite Drafting PRODUCTION DATA
Description Manufacturer of of of power Tube Size width speed speed removo system Output Turns J Prod'n Cirer- Mocti,

Mon'ture M /a Del's per unit Height Capacity mm 1 system Count per per all condì*
Spindles kW mm mm kg i Ne inch unit effic- tion

,
1 per hr lency

%
Blending openers Platts 1964 4 1

Ultra (step) cleaner M 1964 1 1

Porcupine opener N 1964 1 1

Hopper feeder W 1964 1 42.3 1

Beater M 1964 1 1

Air-stream cleaner M 1964 1 1
Hopper feeder " 1964 1 1
Scutcher • 1964 1 1

Roving waste opener m 1964 1 1
Filter unit h 1964 1 18.4 1

Cords M RF. 1964 11 2.4 457 1067 13 240 Cylinder 22 doffer 0.14 - l l . S  kg 90% 2
Cards M 600-111 1972 3 8 0 457 1067 13 300 Cylinder 40 doffer 0.14 - 21.0 kg 92% 2

Drowfromes 1st Pass M 740 1965 2 2 3.6 457 1067 12 110n/min 0.14 - 55.6 kq 70 2
Drawframes 1st Pass N 740 1972 1 2 3.6 457 1067 12 Ì25ny/mln 0.14 - 63.2 g 70 2

Drowfromes 2nd Pass II 740 1965 2 2 3.6 457 1067 12 110m min 0.14 55.6 kcnr 2
Drawframe 1st Pass It 740 1972 1 2 3.6 457 1067 12 125m 'min 0.14 - 63.2 kg 70 2

Roving frames N M4 1965 2 80 7.5 145 305 .947 800
SKFM ?

0.8 0.95 75.7 kg 65 1

Roving frames N S2 1972 1 80 7.5 145 305 .947 800 Pneumofi 1 SKFPK 528/1 0.8 0.95 75.7 kg: 65 1

Ring frames N MR4 1965 12 400 15.4
PRODUCTION

7400 2PK 220.1977 _ 
1Q/PK211.1965 9 9.5

31.1/
28.6kg 72 2

Ring frames H 800 1970 1 4(XV'368 15.4 I •' 8200 PK 220 12 11.3 21.7 kg 75 2

Ring frames M 800 1971 1 36V400 15.4
NOT ASSIGNED  TO

8200 PK 220 16 13 14.1kg 80 2

Ring frames M 800 1972 5 400 15.4 MACHINES 10500 PK 220 24 16 8.7 kg 81 2

10500 30 20 6.2 kg 83 2

Doubling frames M MD3 1965 3 360 15.0 PRODUCTION 8200 2/24 14 2

Doubling frames M MD3 1968 1 360 15.0
NOT ASSIGNED  TO 

MACHINES 8200 2/30 15 2

Doubling frames M MD3 1972 2 360 15.0
1

2

J



TABLE K/2
1

STAFFING -  S P IN N IN G  -  ETHIOPIAN FABRICS

Opening ond Cleoning 

Attendonts

Maintenance mechanic 

Maintenance worker 

Total

Drawing

Attendonts

Reserve

Maintenance Worker 

Scourer

Total

Roving

Attendants

Helper

Mechanic

Maintenance

Sweeper

Total

2 2 3 Tot

— 2 2 2 6

1 - - - 1

- - -

2 2 2 2 8

_ 3 3 3 9

1 - - - 1

1 - - - 1

- 2 2 2 _3

2 4 4 4 14

_ 2 2 2 6

- 1 1 1 3

1 - - - 1

2 - - - J_

2 3 3 3 11

_ 3 3 3 9

- 1 1 1 3

1 - - - 1

1 - - - 1

- 2 2 2 _3

2 5 5 5 17

Ri ngframe 

Spinners 19 19 19 57

Helpers - 4 4 4 1 2

Doffers - 7 7 7 21

Filler - 3 3 3 9

Reserve - 4 4 4 1 2

Mechanic 4 - - - 4

Maintenance worker 2 - - - 2

Tape repairer 1 - - - 1

Sweepers • 2 2 2 6

Toto' 7 39 39 39 l?/t



TABLE K/2 (continued)

STAFFING - SPINNING - ETHIOPIAN FABRICS

Doubling
Operators
Reserve
Sweeper

J L _  _2 _3 Total

7 7 7 21

2 2 2 6

_JL _i__ _i_ _3
10 10Total 10 30



TABLE K3
FABRIC CONSTRUCTIONS AM? PRODUCTION - ETBIOPIAN FABRICS

Serial Looms
alloc« Sort* Ref. Weave Fibre

Warp
Fibre
Weft

Warp Count 
Ne

Weft Count 
Ne

End a/
CM

Pick#/
CM

Cloth Width
CMS

Loom type/ 
Width

Square metres
(Sept, 13/78 - Ju?y 7/79)

1 11 poplin n o plain cotton cotton ?** 16 36 16 107 1c/122 175,135
13 lining fll 3/1 cotton cotton ?u 1? 23 20 100 1c/122 1'*3,323

? 6 shirting n't plain cotton cotton ^0 ?M 35 22 105 1c/122 230,0,7
u twill al8 3/1 cotton cotton 1 r/ 2 30/2 99 19 112 1e/122 989,956

<1 raber al8a 2/1 cotton cot ton in/? 10/2 99 17 112 1c/122 ’0, '*07
6 Q flannel f2l plain cotton cotton ?h 12 22 17 105 1e/i6î 5,,9*9
7 16 Fr. tw. d26 dobby cotton cotton 16 16 27 15 111 Ie/163 373,651
8 dobby d27 dobby cotton cotton 16 36 19 107 1c/122 39,’<*9
Q 11 ieans 338 3/1 cotton cotton 9 9 75 16 11** 1c/122 2C9,52S
10 3 suiting pv<tO plain poly/visc poly/visc 30/2 <♦0/2 28 18 16 1 1n/l63 <. A,"C6
1 1 11 trop* suit f93 plain cotton cotton 70/? 29/7 ’ 2 16 160 8 - <*e/l63 <♦1 ,'■•'7

1^6 3 - ie/ 1 6 3

1 ? sateen f9 3/1 cotton cotton 2h 1? 50 19 73.9 '5,'09
13 drill fl6 3/1 cotton cotton 1? 1 ? 35 16 109.5 ? 6 ,0 6 •'♦ '
1*1 sat-en f20 3/1 cotton cot ton 30 30 37 26 107 r,o<i6

1,9’3,63?

Notes: 1
2
3
u

5

6

Loom allocation changed in May 1979 in line with targets for 1979/BO.
6695 polyester 3^  viscose yarn imported«
Ends per cm obtained by dividing total ends by cloth width and result rounded off.
Production figures are indicative only.
Other production figure»: July 75 to June 75 <1 ,0 1 7 ,7 9 0  lin. metres

July 76 to June 77 2,309,392
July 77 to Nov. 77 368,662
Sept. 76 to June 79 1,7*>1 ,«»29

Weaving Manager’s estimate: warp breaks per loon per hour *• for all sorts except shirting - 5.
weft 2/3 breaks per loom per hour.
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TABU. Y/U

Pirnw indinr -  E th iop ian  Fabrics

Machinery

Hake Hacoba SSA Hacoba 5SA
Country of Origin Germany Germany
Age 1965 (24 yr) 1974 (5 yr)
Number of Machines 12 10
Spindles per Machine 4 4
Total Spindles 48 40
Machine Condition 2 2

Description

Magazine Load 
Automatic Pirn Change 
Winding Speed 400 m per minute 
Efficiency Achieved 62.3%

Spindles per Operative: 20
Annual Output 1973/79: -

Operatives
Per Shift Total on 3 Shifts

Winding Operators 6 + 1  General Shift 18
Tube fillers 3 9
Pirn Strippers 1 3
Pirn Transporters 1 3
Other 1 1

Total 12 1/3 35

Hours of work: 21.5 per day, 129 per week, 6536 per year (1979/30)



TABLî.

Carpini; - Ethiopian Fabrics

Machinery 1 - Direct Jarper 1 — Direct harper 1 - Section Jarper
Hake Hacoba Type UZN Benninger■ Type SFR Benninger
Country of Origin Germany Switzerland Switzerland
Age 1973 (6  y e a r s ) 1967 (12 years) 196^ (15 years)
Creel Capacity 1 - Creel (576 1 - Creel (57 ends) 1 - Creel (576 end.
Machine Speeds ends)
(m per min) 350 300 koo
Output per machine 
hour

69OO metres 69OO metres 6900 metres

Machine Condition 2 2 2

Yarn on beams: Average - 510 ends; 8300 metres length

Yarn on Cone: Average 53,000 metres

Annual Output (1 9 7 3 /7 9 ) :  13,000,000 metres (1975/76): 31,300,000 m.

Operatives Per Shift Total on 3 Shifts
Beamers 3 ♦ 1 on general shift 9 + 1 or. general shift

Hours of work: 21.5 per day, 129 per week, 6536 per year



1

A 3  L S  ¥./ o

Sizing - Ethiopian Fabrics

Machines
Make 1 Sucker Type STC (196Ì+) 1 Sucker Type DL (1973)
Country of 
Origin Germany Germany
Age 15 years 6 years
Machine Conditions 2 1
Operating Speeds:

9 Ne 
30/2 Ne 

30 Ne
- 13 netres/min
- 20 " •*
- kZ " "

Average length of run: 8,300 metres

Annual Output (1978/79) : 1 ,800,00 metres

Operatives Per Shift Total on 3 Shifts

Chief Sizer 1 One general shift only
Sizers 2
Mechanic 1
Helpers k

8



1ABLS K/7

Squipnent: 3 beam stands for manual drawing.
1 Knotex portable Knotter (Model F26^2 A+B 730-^10 (1973)) 
also 1 U.ster Knotter damaged and out of use.

Drawing-In Ethiopian Fabrics

Output: 12 beams per week; average ends 35&2 per beam.

Operatives One shift only - k8 hours per week.

Drawers : 3
Reachers: 3



TYPE

SPECIFICATION

Country of Origin 
Model
Age (years)
Width R.S. (cm)
No. of Loans 
Speed Picks pm 
Drive (Transmission) 
Shedding

Boxes 
Warp Stop 
Weft Stop

Let-Off 
Change Feeler 
Picking 
Healds 
Reed
Beam Flange dia (cm) 
H.P. of Motor 
Machine Condition

TABLE K/8

Looms

PICANOL

- Ethiopian 

PICANOL

Fabrics

PICANOL PIC«NCL PICANOL

Belgium Belgium Belgium Belgium Belgium
President President President President President

14 14 6 6 6
122 122 163 163 163
72 24 30 2 8

210 200 180 170 170

i ------------
I Tappet 

1 x 1

l
Side

1.25

2

--------  Motor Pinion
2 - Tappet Tappet
22 - Dobby

1 x 1  1 x 1
______  Mechanical ---

Dobby

1 x 1

Side 26 Side 
4 Centre
Positive -

Centre

Tappet 

1 x 1
Electrical
Centre

-loept'e electric
-----Under ■
---- - Steel -

- Fixed
-  71 — - Ï

1.50
2

1.75
2

1.75
2

1 . 7 5
2



Weaving Labour - Ethiopian Fabrics
TABIiS K/9

Description Number per Shift Total on 3 i

Supervisory 1 3
" (General) k k

Foremen 3 9
” (General) 1 1

Overlookers/Fixers 5 15
" (General) k

Weavers 25 75

Spare Weavers 6 1 8

Battery Fillers 5 15

Cleaners 3 9
" (General) 2 2

Oilers 1 3

Weft Carriers (Included under pirn staff)

Cloth Carriers 1 3

Warp Carriers 2 6

Knotting M/C Operatives 1 3
" " (Assistants) 2 6

Others (General) 7 7
73 183



TA3LS K/10

Cloth Inspection - Ethiopian Fabrics

Inspection Tables: 
Model:

Desciption:

Weekly length inspected

10

No information

Inclined Tables with illuminated panels; 
manual pulling-down of fabric.
Cloth inspected in both roll and plaited 
forias.
No data

Operatives: One shift only - ¿»8 hours per week
Supervisor 1

Piece examiners/repairers 10
Sweepers 2

13



TABLE K U

F IN ISH IN G  EQUIPMENT -

Machine
Serial No. Machine Number condition Maker

ì inspection machine 1 2 Muzz! Gessener

2 Inspection machine ' 1 2 Muzz! Gessener

3 Inspection machine 1 2 Mode in Ethiopia

4 Raising machine 1 1 Morio Crosto

5 Shearing and Crapping 1 1/2 Plott Bros

6 Singeing 1 1/2 Louis Julien

7 Singeing 1 1/2 Louis Julien

8 Three bowl padding mangle 1 2 Former Norton

9 Automatic dye jiggers 5 2 Former Norton

10 Automatic dye jiggers 2 2 Mezzers

U Caustic soda refrigeration 1 2 Frigerex

12 Chainless mercerize* 1 Benninger

13 Open width counterflow washing 1 2/ Ì .5 Artos

14 Beam piece dyeing machine 1 2 Obermoier

15 Pdckoge yam dyeing machine 1 2 Ober moi er

16 Six cylinder vertical dryer 1 2 Former hferton

17 Two bowl squeezing mangle 1 2 Former Norton

18 Screen printing machine 1 2/3 Stark

19 Hot flue 1 2 Former Norton

20 Hat air stenter 1 2 Former Norton

21 Stentering and heat-setting 1 1 Artos

22 Three bowl calender 1 1 Farmer Norton

23 Palmer calender 1 1 Farmer Norton

24 Folding and measuring 1 2 Farmer Norton

25 Folding and measuring 1 2 Mussi Gessener

26 Doubling ond measuring 2 2 Muzz! Gessener

27 Boling press 1 2 Formar Norton

Maximum capei*/ potential 24,000 wti/doy



ETHIOPIAN FABRICS

Origin Width Yeor

Italy 1600 1965

Italy 1300 1965

1300 1966

Italy 1900 1968

England 1965

Belgium 1300 1965

Belgium 1800 1973

England 1300 1965

England 1300 1965

Italy 1600 1968

Italy 1973

Switzerland 1300 1965

W. Germany 1800 1973

W Germany 1973

W, Germany 1973

England 1965

England 1965

Hoi land 1000 1965

England 1968

En gland 1300 1965

W.Germony 1800 1973

Englond 1300 1965

Englond 1720 1973

England 1965

Italy 1973

Italy 1968

Bale weight 130 kg

Ramarla

with 2 carbonatic burners 

wllh 2 corbonatic burners 

pneumatic pressure

(machine only capable of running 
(90 cms cloth - deteriorating 
(internal rollers and faulty guides

Not in use

horizontal capacity 250kg 
vertical capacity 250 kg

8 colour 

clip

oil heating pin/clip 

hydraulic friction swizzing

bale dimensions 104 x 36 x 36cms



c;.3LC K/i2

F T N T S K I N G  ü r i P A P ™ ^  ~  T -A L -IC U .K D o P L Q î ï  u i - 1  ~ - - T 1-1.— i l —
'ABRICC

ancilla ryyoUiKilN/Jti f-H v i.aO;io

1 Ô -
Grey Hoorn
Singe/Desize

1 7Mercerising
9 —

Intermediate Drying
2 —

Pad Mangle
9 •

Colour Kitchen
3Hangling/£xtracting

Printing Machines 1 9 1

Studio/Designers 1 1

4 12 •
Stenters

2Calenders
6 —

Inspection
15 *

Make-up
3Raising and Shearing
2Clerical

X 12Jigger Dyeing s

6 -

Cont. Washer
k —

Mechanics
3Cleaners

1 —
Laboratory
Management 3

15 113 A

Decartmental Total 13^

Annual Production 
Production »rea
Annual Prcduction/Person iinployed 
Annual Productiun/Unit Area 
Operating Paya rx?r Year 
No of Shifts Operated 
Hours forked Per Shift Per 'Week'

2,400,000 mtrs -Current produc
¿■, j 65 -¿g« metres

18,I^Owtra 
7 ?5mtre

j ü k

V

v+*

'There are three shifts operating; but only two shifts 
week. The factory is therefore capable of reverting 
working ¿hen circumstances permit.

working in any one 
to three full shift



ASMARA SWEATER FACTORY

Processes: Knitting and making up of sweaters.

Powered knitting machines: 10. Manual knitting machines: 78,

Sewing machines: 42. Annual output: 156 000 sweaters.

1.0 M ACH IN E  CAPACITY A N D  PRODUCTIVITY

A ll sections of this factory are employed on day work of 7\ hours per day 

excluding meal break. O f the ten powered machines only four are in production, 

and ten of the 78 manual machines are stopped awaiting spare parts. Thus, the 

potential capacity of the factory is very much under-utilised.

Like the other Asmora textile plants the sweater factory has experienced 

many difficulties in recent years, the most serious of which has been and still 

is the absence of a knitting machine technologist, and a knitted gar met designer. 

Thus, six of the powered machines (V bed), are unused because there is nobody 

on the staff with the knowledge and skills necessary to run them. The flat bed 

Scheller machines are in production but much of what they make cannot be 

easily sold because the styles are five years out of date, and there is nobody 

available to adjust the machines to produce new styles. Nor is there a 

designer available to specify what new styles should be produced.

Most of the manual machines are in production on styles which tend not 

to sell well; again due to the absence of a designer.

In these circumstances the factory is considerably under-utilised and both 

machine and labour productivity is, at best, a half of what is attainable.

2.0 BU ILD ING  A N D  SERVICES

The building is in excellent condition and is well lit and airy. There is 

no air conditioning system but it is not necessary for the processes carried on. 

Space is adequate in the production area but not in the finished goods store 

which is too small for the quantities of stock carried.

I/ '



Steam is provided by a small oil fired boiler which has bet i maintained 

in good condition, viz.:

AH ENA  fire tube boiler

Date of manufacture: 1969

Capacity: 700 Kg/hr

Steam consumption: 600 Kc/hr

Fuel: O il, •Total’ SG  at 60°

Operating pressure: 4 Kg

Process effluent is confined to 200 litres per hour of garment wash water 

which is discharged into the public drainage system.

3.0 M ACH IN E  C O N D IT IO N

When the original owners of the factory departed, al! maintenance manuals 

were removed. In spite of this the machines have been kept in reasonable 

condition, and have been left stopped where it was recognised that :he skills 

available were inadequate to carry out a competent repair when a repair was 

required. A  major problem has been the lack of spare parts, particularly for 

the vertical spindle winders. In this case it has been necessary to cannabilise 

one machine to keep the others running. The make of these machines is unknown 

for the manufacturer's name plates have been removed from the machines.

A ll the ten Dubied hand knitting machines which are out of production 

are stopped for lack of spare parts. Some have been dismantled to provide 

parts to keep other machines running.

In the sewing section the equipment is generally in good condition except 

for the Hoffman press. It is in poor condition and should be scrapped,

1.0 W O R K IN G  ENVIRONM ENT

The working environment is good with no health or safety hazards. 

Fire precautions are adequate^

1 /2



5.0 REPAIR AN H  M A INTEN AN CE

There are no skilled employees capable of competent repair and 

maintenance work, ¡.e. there are no mechanics for any of the production 

machines, nor is there an electrician. Hence maintenance work is confined 

to cleaning and oiling the machines, whilst only the simplest repair may be 

carried out and that by a machine operator.

6.0 QUALITY

The hand knitters work on a piece rate system of payment and there is no 

effective check upon the quality of their work. Because of this the quality of 

the sweaters produced is acknowledged to be poor, and compares unfavourably 

with the standards achieved by hand knitters in the cottage knitting industry.

Poor quality coupled with out of date styles makes the products of the 

factory uncompetitive with the output of the cottage knitters.

7.0 RECO M M ENDAT IO NS

From what has been written above it will be clear that the Asmara Sweater 

Factory is operating under difficult conditions which put its viability as a 

production unit in doubt. Its failure to compete successfully with the cottage 

knitters has been mentioned, and this is a failure on grounds of styling, quality 

and price. One result is a growing stock of unsold garments, which in 

September 1979 had reached 50000 in number, or the equivalent of four months 

production.

It is recommended that the N .T .C . should consider whether to continue 

to keep the Asmara Sweater Factory in operation. If it is decided to do so, 

then it is suggested that the factory should concentrate on the production of 

non-fashion sweaters, e.g., roll and v-necked sleeved and sleeveless sweaters 

in plain knitted fabrics without any radical styling, or decorative patterned 

knitting. It is felt that the production of patterned fashion sweaters, which 

involve short runs, is best left to the cottage industry.



1

There is a market in Ethiopia for a medium quality utilitarian type of 

sweater that is durable, made from acrylic fibres, and reasonably priced.

This is the sort of garment which can be made cheaply on the powered knitting 

machines already installed. With the right sort of design the sewing component 

of the garment con be reduced, and with the potential long runs sewing 

productivity would increase substantially.

Acceptance of this suggestion implies that the labour intensive hand 

knitting machines will cease production and the machines disposed of to the 

cottage industry. It also implies the recruitment of at least one skilled 

knitting machine technologist who is capable of exploiting the full output 

potential of the powered knitting machines. He should also have sufficient 

knowledge of design to get the optimum balance between garment design and 

knitting machine output.

Other technical staff are required also, e .g., a sewing machine mechanic, 

a knitting machine mechanic, and a general mechanic to maintain the other 

types of machines installed.

L/4
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TABLE l/ l

1

W IN D IN G  EQUIPMENT -  ASM ARA SWEATER FACTORY 

DOUBLING

1 -  Colvani Ring Dry Doubler 

Number of spindles 4 all in operation

Probable age 15 years

Inside ring diameter 81.5 mm

Left 260 mm

Length of ring tube (poper) 300 mm

Yarn contents 106 Cm

Used to double one end of cotton yarn Ne 21/1

and one end of acrylic yarn Nm 24/2

Supply packages cone or large wooden bobbin with conical base.

Installed power 0.37 kW

Machine conditions: 2

W IN D IN G

1 -  HIRSCH BURG Rotary Traverse

Number of positions

Probable age

Hank to cone winding at 205 metres per minute. 

Acrylic yarn Nm

Hank circumference

Drum Winder. Type FKS 

12 of which

9 available for winding 

15/20 years

24/2

1.3 metres

Mechanical slot clears and waxing with locally prepared candle wax.

Output package Cone centre 180 mm x 70 mm dia.

Cones Traverse 150 mm

Large dia; 270 mm

Small dia. 200 mm

Net yarn weight 1385gms

Installed power

Machine conditions: 2



TABLE 1/1 (Continued)

4 -  EDCO  Vertical Spindle Winder

each with 6 spindles 

Total available spindles 18

Probable age 15/20 years

Hank to bobbin winding Acrylic yarn Nm 24/2

Mechanical slot clearers and waxing with locally prepared candle wax 

Traverse movement progressed by Feeler disc

Output package

Former: Wooden bobbin with conical base and slotted at base end

Length 240 mm

Parallel part 160mm

Dia: top 38mm

middle 37 mm

base 78 mm

Net yarn weight 127gms

Lift 200 mm

Dia. of full package 80mm

Installed power 0.5 HP -  0.373 kW

Machine condition: 2 7

7 -  Italian make Verticle Spindle Winder

each with 12 spindles

1 machine unserviceable owing to lack of spares.

Total available spindles 54 (out of 84)

Probable age 15/20 years

Hank to bobbin winding Acrylic yarn Nm 24/2

Mechanical slot clearers and waxing with locally prepored candle wax. 

Traverse movement progressed by Feeler disc 

Output package As for EDCO  winder

Winding speed 65 metres per minute

Installed power 0.5 HP = 0.373 kW

Machine condition: 4



TABLE 1/1 (Continued)
1

1 -  ScKweiter Drum Winder Type M C  66ty63

Reciprocating traverse.

Number of Winding positions 12 of which

9 available for winding. 

Probable age

Hank to cone winding at 265 metres per minute

»

15/20 years

Slot clearers and waxing 

Acrylic yarn Nm 24/2 

Output package

Cones: Traverse 160 mm

Large dia 220 mm

Small dia 145 mm

Net yarn 

weight

904 gms

Installed power 1.5 HP = 

Machine condition: 2

1.12 kW



T A B L E  1 /2
KNITTING MACHINES - ASMARA SWEATER FACTORY

Powered Machines
Type of machine V bed V bed V bed V bed V bed Flat bed Flat bed Flat bed
Make Calvani Calvani Protti Universal Universal Scheller Scheller Scheller
Model Patter

C ?,
APE P*t57 T/A MC I Suprafix SG BS BFS BS

Number of machines 1 1 1 2 1 2 1 1

Age 1070 1970 1970 1970 1972 1970

Gauge 21gg 12gg 21gg
Width 12/?00cms 8/l83cms l2/l83cms 1A/l83cms 12/**0cms 32" A 36" A 32"/<*
Courses per minute 70 60 70

1- Polyester 
1- Polyester 
or Acrylic

Acrylic 
Yarn only

Polyester 
Yarn only

Production 20 - 25 Adult 
30 - 35 Child'

garments or 
s warmer, ts per shift

Qse Idle Idle Idle Idle Idle Operating Ooeratin; Operating
Installed kw Unknown Unknown O.Akv O.^kv, 0.l*5kw 3kw DC* 2.7kw DC* kkv DC*

Manual Machines

Type of machine V bed V bed V bed V bed V bed V bed V bed V bed
Make Dubied Dubied Dubied ’’’ubied Dubied Dubied Dubied Dubied
Model free stan 

ding
Fs. Fs. Fs. Fs. Fs. Fs. Fs.

Number of machines 1 6 1 13 28 i* 19 6
Age 20 Years 20 years 20 years 20 years 20 years 20 years 25 years 20 years
Gauge (Needle size) 3 5 8 8 10 12 12
Width 100cms 100cms 90c ms 100cms 100cms 90c ms 100cms 100cms
Courses per minute 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 8,0 - 150 80 - 170

Production Patterned - 3 to 5 garments per shift Plain 10 to 20 Adult garments or
15 Child's garments per shift

Use Most are in operation
Note above: Each machines fitted with converter each

marked **.75 and 5.7kw.



TABLE 1/3

SEW ING EQUIPMENT -  ASMARA SWEATER FACTORY

IZE® No. Maker Model Age Condition

Single needle lockstitch 4 Plott 134/0/6 12 yrs 2
N

1 Necchi 9 yrs 2

Overlock 1 Rimoldi 153-00-03 8 yrs 2

Choinstitch 8 Rimoldi 163-10-12 9 yrs 2

F.O .A.Felling 8 Rimoldi 11 yrs 2

Button holers 2 Durkopp 551-202 7 yrs 1

Button sewers 2 Durkopp 566-104 7 yrs 1

Embroidery machine 1 Zang 7000 7 yrs 1

Circular stitching 14 Exocta 9 yrs 1

Label sewer 1 Lewis 160-20 9 yrs 1

Cutting tables 2

Hoffman press 1 Braithwaite 4

Electric press 7 Monti 103/NF/5504 7 yrs



TABLE 1/4

PRODUCTION EMPLOYEES -  ASMARA SWEATER FACTORY

Winding Section

Hours of work: per day 7.5

per week 45

per year 2280

Operatives

Chargehond: 1

Winders/Doublers: 13

Total 14

Knitting Section

Hours of work: os for winding

Staff and Operatives

Technical Supervisor 1

Knitting Supervisor 1

Knitting Foreman 3

Knitters powered machines 10

Knitters manual machines 70

Cleaners 3

88

Sewing Section

Hours per work: as for winding

Staff ond Operatives

Supervisors 6

Cutting room 14

Sewing machinists 52

Service operatives 44

Inspectors and trimmers 11

Press operators 9

Others  2
Total 138

Folding ond pocking 4

Warehouse ond despatch __5

Total production employees: 249



TABLE 1/5

PRODUCTION -  ASMARA SWEATER FACTORY 

(For period 5 .9 .7 E -  7.6.79.)

YARN  CO N SU M PT IO N

Nm 24/2 Acrylic 25,136 kg.

13V3  den. Polyester 2,049 kg.

Polanzo wool 24s, ^2/2, 42/2. )
) 1,899 kg.

Shetland wool 15/2 )

PRODUCTION

Merls, womerls, children’s sweaters : 117,100

Average weight per garment: 250 grms.

Approximate hours of work during the period: 1800
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BAHR DAR TEXTI LE MILLS

1

Processes: Spinning; Weaving; Dyeing; Printing; Finishing

Spindles: 20000 Looms: 408 Annual production: 19 million m

1.0 MACHINE CAPACITY A N D  PRODUCTIVITY

1 .1 Spinning

1.1.1 Blow-room

Two Marzoli opening and cleaning lines, manufactured in 1961 have a 

combined capacity of 609 Kg/hr. This capacity corresponds to a surplus of 

60 Kg/hr more than is required if the ringframes are to be fully occupied in 

their present mode of operation, and all the spinning machinery; cards, draw- 

frames etc are to remain in balance. During our visit however, management 

advised us of their request to NTC to purchase a more modern pair of lines from 

Marzoli. The main justification for this new machinery is that the existing 

machines are obsolete, which added to the difficulty obtaining spare parts, 

makes the machines uneconomic to operate.

We do not concur with this suggestion. Rehabilitation and maintenance 

of the existing opening line is probably well within the capacity of the 

engineering workshops on the site and is certainly so if augmented by facilities 

elsewhere in Bahr Dar or Addis Ababa.

Present blow-room practice is to use three blends; coded red, for 21’s 

(mill use), 28's and 34’s Ne yarn; green, for 9s and 16’s Ne yarn and, 

blue for 10’s, 16's, and 21's Ne (market) yarn. From the questionnaire we deduce 

that very roughly 100 - 120 Kg/hr of blue, 170-220 Kg/hr of red and 240 - 280 

Kg/hr of green are mixed. Thus each blend can be mixed for a single, double-

2
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scutcher opening and cleaning line, but the green blend can be seen to be 

approaching its limiting capacity. However, a further reserve can be built 

into this line by producing coarser laps (16 ounces, 454 grains per yard) and 

coarser sliver at the cards and drawframes (say 0.13 Ne). There is therefore 

no need for additional blow-room capacity.

This does not mean that the mill lacks opportunity to increase its output. 

With 2 ^ 8  ins diam. rings we believe it is possible to run the spindles spinning 

the finer counts more quickly and that an additional 42 Kg/hr of spun yarn is 

possible with existing facilities.

Table A below, summarizes the existing and proposed 

departmental capacities.

TABLE A . Departmental Capacities (Kg/hr). Bahr Dor.

Capacity on a Requirements for a
departmental basis balanced plant

Department Current Proposed Current Proposed

Blow-room 609 609 549 598

Cards 639 639 522 569

Drawframes 683 683 500 546

Roving frames 760 760 496 541

Ringframes 471 513 471 513

.1.2 Carding, Drawframes and Roving Frames

O f the three categories of machine considered in this group only cards 

can be considered to be operating near to their maximum capacity. In view 

of the Spinning Master's expressed belief that he con increase the output from 

the cards by 50% without any loss in quality, then even this category can be 

seen to be relatively under-utilised. However, this statement could, no doubt, 

only be justified after fibre quality has improved. At present picking at the 

farms tends to be carried out to varying standards ond there is often an exceptional
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amount of dirt and trash in the fibre. Dry storage is often an additional 

problem. Once the quality of the fibre improves to its pre-1975 level, 

then the cards can be expected to perform with an adequate margin for 

contingencies.

Modern drawframes are able to operate at speeds well in excess of 

the 200 metres/min being used at the Bahr Dar m ill. Allowing for the 

difficulties associated with the raw fibre which have already been discussed 

above, a speed of 270 metres/min is the minimum we would expect with the 

latest models. Such a speed would then increase the production capacity of 

this department by roughly 30% after allowing some slight adjustment in 

overall operating efficiency.

The roving frames too are operating wel! within their design limits and 

can be expected to meet the demand for roving under any foreseeable conditions. 

Table A  illustrates the extent of the surplus capacity which exists in this 

department, so with five frames apparently in storage the mill has no worries in 

this department for some time to come. However, it is obviously an undesirable 

situation to allow capital to remain inert, so we have examined the other mills 

using Marzoli roving frames to see if any outlet exists there. Similar units 

are instulled in Adei Abeba, Asmara Textile Mills, and Idget, but in none of 

these mills is there a shortage of roving capacity. We therefore reluctantly 

conclude that they should remain in storage for the moment.

.1.3 Ringframes

In our discussion of the blow-room machinery we stated our belief that the 

ringframes are able to produce a greater output than they are presently doing. 

This statement is based on the following two assumptions:

(a) The ringframes are equipped with 2 V8 in s. diameter rings.

In our opinion Bahr Dar do not obtain the maximum advantage 

from their finer count rings; the extent of this deficit being 

illustrated in Table B below.
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TABLE B. Calculated Actual and Proposed (Shirley) spindle speeds (r.p.m.)

Count
Ne

Actual
Speed

Proposed
Speed

34 10430 11 300

28 9615 11300

21 8720 10100

16 8110 10000

13 7670 7500

10 7080 5800

9 6470 4800

This is not to say that these proposed speeds can be achieved over

night. Necessary pre-requisites are the improved quality of fibre 

already discussed, more suitable processing parameters in the 

preparatory stages, especially with regard to counts, and the 

improvement in maintenance and quality control which we anticipated 

once the recently introduced procedures become accepted practice 

throughout the mill.

(b) With careful selection of fibre at the blending stage, then 

more a ccu ra te  control of twist variation and machine settings 

necessary to give stronger and more regular yarns is readily achieved.

There is obviously some overlap or interaction between both (a) and 

(b) above, but the nett result should be that output from the ring-room should 

increase from its present 471 Kg/hr to 513 Kg/hr.

.4 Reeling, winding and twisting

In the financial year 1978/9 Bahr Dar produced 815.2 tonnes of sales 

yarn. Assuming half this weight was 10's Ne yarn and the other half was 

distributed evenly betwem 16 s and 21s Ne yarn, then the existing reelers 

have a spare capacity of 20%, based on an overall operating efficiency of 

between 45 and 50%. If the mill is to produce at the rate of 559 Kg/hr then
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odditional reeling capacity is required and this we believe should be obtained 

from one of the other mills in Ethiopia.

One side of the Savio winder is used as an assembly winder for the doubled 

yarns. The other half and the remainder of the machines are employed simply 

cone winding the yarn prior to weaving preparation. Cone winding speeds •

at the mill are by modern standards slow, and should easily be increased 

providing the machines are maintained correctly. We do not believe thot 

the present quality of the yarn is so poor as to justify this slow speed, rather 

that the present speed is selected in order to fully utilise the plant. Consequently 

there is at present adequate winding facilities to match any foreseeable demand.

The Barmag twister is incongruous amongst the other machinery at Bahr 

Dar; it is a modern, relatively high technology unit whereas the otner machinery 

is more mundane. This in itself is not a criticism but diversification by mills 

from a range of utility products into higher quality goods in order to achieve a 

broader market base is, we believe, unnecessary in Ethiopia and counter-productive. 

Greater specialisation must be to the industry's advantage when it off-sets the 

disadvantages of a low level of literacy, poor technical education, and an 

overstretched management work-force. If on the other hand a policy of 

diversification is followed in order to achieve greater profitability; then it is 

the pricing structure, over which NTC has considerable control, to which the 

manufacturing firms should turn for respite - not the markets. We therefore 

recommend that Bahr Dar ceases doubling and twisting yams, and that the 

Barmag machine be installed at Dire Dawa whenever it is needed there.

1.2 Weaving Preparation and Weaving

1.2.1 Preparation machinery

The production capacity of the weaving preparation department is in 

balance with weaving requirements, but only just. Sizing is the critical 

area. O f the three machines two Muzzi sizers, 17 and 19 years old, are in 

need of extensive overhaul. Their operating speeds are slow at 20m per 

minute and the combined output of all three machines is only just sufficient 

to satisfy the warp needs of the looms. Loom efficiency is 70% which
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leaves room for improvement, which it achieved would mean that the 

present sizing capacity would be inadequate. It is recommended that a fourth 

sizing machine be installed at an estimated cost of US 250000.

This would allow time for the two old machines to be completely overhauled, 

thus extending their working life and providing the extra sizing capacity 

needed for increased weaving output.

The pirn winding speeds are slow at 200m/min. At present they are 

able to satisfy the weft consumption requirements of weaving but increased 

speeds of up to 300m/min will become necessary with improved weaving 

efficiency. The pirn winders are capable of this increase.

1.2.2 Weaving

234 of the looms are non-automaric, i.e. manual pirn change, whilst 

the remaining 174 are automatics of which 52 are fitted with Unifil. Overall 

loom efficiency is 70% which is considered to be low. With these looms and 

the types of fabrics in production an efficiency of 83-85% should be expected.

All the looms were originally automatics but the pirn change mechanisms 

were removed from the 360 Galileos because the loom mechanics had difficulty 

in maintaining the mechanical pirn changing feeler and its linkage to the 

battery. The battery has been restored on 74 looms but a Loepfe photo-cell 

change detector is now used in place of the original mechanical feeler. This 

eases the task of the loom mechanic in maintaining the change mechanism in 

running condition. Unfortunately the Loepfe device costs US %  500 per loom 

and cannot be fitted to the remaining looms until funds are available. An 

alternative is an electric pirn feeler which can be fitted at an approximate cost 

of US %  50-100 per loom. This feeler requires a pirn with a metal sleeve on the 

butt and is slightly more expensive than the normal wooden pirn in current use.

It is suggested that the management consider the feasibility of this proposal, and 

possibly convert a small number of looms as a trial. The restoration of the 

looms to their automatic state will bring an improvement in efficiency of up to 

6%  depending upon the coarseness of the weft, i.e. the coarser the weft the 

greater the improvement in efficiency.
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Warp beam changes occur at the rate of 420 per week, or roughly 

one per loom per week. This can result in a loom stop lasting several hours 

if the new beam is not immediately available or the knotting machine to 

attach it to the old warp. Weavers beams are in short supply and this may 

lee. to delays in the supply of warps. The number of knotting machine 

operators is low and it is suspected that they may be overloaded in coping 

with 420 warp changes per week. It is recommended that, the down-time at 

warp changes be investigated to locate any cause of avoidable lost time. This 

could amount to half a shift per loom per week.

1.3 Finishing

Within its limitations the unit appears to be an efficient and well 

organised operation, producing finished fabrics to reasonable standard 

with an efficiency in terms of labour and occupation - above that of 

other comparable units.

Whilst the department is well run and shows good productivity results; 

this situation will not hold for the future if certain key areas do not receive 

some attention, or if quality demand standards are increased:

Consideration should be given to the refurbishing /replacement of 

certain items of equipment - see accompanying notes.

In the face of continuing problems concerning printed goods- 

expertadvice should be sought from the main colour supplying 

companies.

Several items of equipment were stated to be in poor condition on 

account of the shortage of spare parts. It is probable that this 

situation arises not from a shortage of spares; but rather from the 

lead time required for the delivery of such spares, and the fact 

that insufficient foresight had been exercised in identifying parts 

that were most likely to wear/fail with the passage of time.

A  maintenance scheme which identified the likely call for spares -
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would have much to recommend fcr itself.

Provision should be made for the acquisition of intermediate 

drying facilities.

The pad-jig dye systems in use cause a relatively high percentage 

of seconds. In considering remedial action, serious consideration 

should be given to providing continuous equipment, both for dyeing 

and preparation.

Production delays are experienced due to malfunctioning of the 

Artos Stenter. Since this situation has existed for sometime, an 

Artos Engineer should be brought in to diagnose and rectify the 

faults.

Production delays are also occasioned by the shortage of batching 

rollers. The fuller utilisation of these by optimising the batch/order 

size should be examined and provision made for the acquisition of 

additional units if still required.

Lighter weight fabrics are prepared by the 'all in' desize and bleaching 

method. Heavier and higher quality goods are similarly treated and 

subsequently scoured and bleached on the jig machines - even so, it 

would be our opinion that such a preparation system is inadequate 

for prints and goods to be continuously dyed, particularly in the event 

of quality becoming a more dominant factor. To this extent, there is 

an imbalance in production capacity - in that there is no continuous 

preparation, or intermediate drying facility.
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BUILDING A N D  BUILDING SERVICES

Buildings

The fabric of the buildings is in good condition but it suffers from 

the lack of under-drawn ceilings. Some attempt has been made in 

weaving to ameliorate the adverse conditions that result, by making a 

false ceiling from fabric. It is not wholly satisfactory. This point is 

dealt with mere fully under the comments on air conditioning given below.

Storage Facilities

Generally, these are well sited and eminently suited to their 

purpose. Control proceedings appeared to be adequate.

Fire Precautions

The site facilities for fire-fighting are very good. So much so that 

they would provide a suitable model for other units within the N TC 

organization. Basically these consist of:

(a) Central, automatic fire alarm system which signals the 

zone in which a fire outbreak has occurred.

(b) A  central fire fighting unit with mobile equipment and 

trained staff available, affording 24 hour coverage.

(c) Provision of immediate fire fighting equipment to hand 

in each department.

Whilst the latter were in evidence within departments, the siting and 

concentration of these relative to higher risk activities could perhaps be 

improved.

Effluent Disposal

Processing effluent was discharged direct - down stream, to the Blue 

Nile River. As far as could be ascertained, there is no legislation restricting 

discharge, in respect of either quality or volume.

M/9



2.5 Steam Generation

The basic plant is housed in excellent, purpose built premises and appears 

to be very well maintained. The plant consists of:

1. Eclipse Scorch Boiler. Oil fired (No.6 oil fuel). Max working

pressure 125 Ib/sq,ins. Input 4200000 

BTLU/Hr. Date of manu facture-1976. 

Capacity 100 H.P. This unit provides 

steam supply to the West Point Sizing 

Machine Only.

1. Wanson Steam Block Boiler. O il fired (No.6 oil fuel). Type 400. Date

of manufacture-1967. Capacity 400 Kg/hr 

Rating 300 H.P. -  2 560000 Cals/hr.

4. Mascarini Electric Boilers Type 8 0 0 -date of manufacture-1961.
2

Operating pressure 16 Kg/cm .

Input Energy 1250 KN  380 Volts.

Dry steam system operating ®  190°C. 

Incoming hot water temperature - 167°C. 

Outgoing hot water temperature - 187°C

Utilisation -  2860000 Kg steam/month

O f the four units three are in use, the fourth is in the maintenance care and is 

available as a spare unit.

2.6 Water Supply

Water is abstracted from the Blue Nile River at a rate of approximately
3 3

1750m per day, of this, 600m is consumed in the Finishing Department after 

filtering and chemically softening. The water processing equipment is in good 

condition with adequate storage facilities. There was no report that water 

supply was a hinderance to production at anytime of the year.
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2.7 Electricity Supply

Power is supplied to the factory from the hydro-electric power station 

on the Blue N ile River. During the dry season between March and June 

the water level goes down and there is a reduction in the power generated.

Thus, power supplied to the factory is reduced and some machines are stopped 

in consequence. por example, of the three electric boilers in normal use 

two are shut down For about three months when the power supply is reduced.

This situation is clearly a constraint on any plans for mill expansion.

2.8 A ir Conditioning

Full air conditioning systems with automatic control are installed in 

the ring-room and the Ruti loom weaving shed. Both systems are reportedly 

running correctly and the evidence of the control charts is that they are 

functioning perfectly. The large weaving shed equipped with Galileo looms 

has a partial air-conditioning system augmented with humidifier water sprays 

to provide the desired humidity. These sprays are manually controlled 

(switched on and off) but fail to give controlled conditions. The systems are 

manufactured by Hall and Kay.

We believe it is a desirable feature to have fully controlled air- 

conditioning equipment installed in Ethiopian mills in order to protect the 

workforce from the debilitating effects of textile environments (thereby 

helping to overcome the high levels of absenteeism) and to provide stable 

working conditions so as to minimise the amount of machinery adjustment 

necessary to ensure high machine productivity.

Given these objectives, then there is little advantage on either account 

to installing new air-conditioning plants for the drawframes and roving frames 

alone, as suggested by the Bahr Dar management. O f the work areas yet to 

be air-conditioned, the worst from a health hazard point of view, both in 

terms of the level of airborne dust, and the number working in the area; 

are the mixing room and the card room. Thus we itcommend the installation 

of full air-conditioning throughout the spinning and weaving departments of the 

m ill.
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Based on the following areas and volumes for each department, we 

estimate the cost for the new air-conditioning equipment to be US ft 550000;

Department Area (m^)
3

Volume (m )

Opening and cleaning 1920 13340

Carding 1296 9072

Drawing 700 4900

Roving 500 3500

Winding (cone) 880 6160

Winding (pirn) 400 2800

Weaving (Galileo) 3900 27300

However, the building at Bahr Dar has j  relatively high pitched roof 

so in addition to the above cost we believe it is necessary for the mill to 

build under-drawn (nr false) ceilings. These will need to be carefully selected 

in order to avoid the dew-point falling inside the working areas causing, as it 

does at present, the formation of drops of condensation which the fabric sheets 

do little to alleviate. The construction of the ceiling will also depend on the 

availability of materials and upon the strength of the present roof structure, 

but a reasonable estimate of the cost of such a ceiling is US %  280000.

3.0 MACH INERY C O N D IT IO N

3.1 Spinning

In one important aspect the condition of the machinery at Bahr Dar was 

different to that in other mills in Ethiopia. The mill has recently introduced 

a number of maintenance schedules and management control systems, the 

benefits of which are manifested partly in the generally high rating (1 and 2) 

of the machines' condition. The spinning machinery is expected to offer a reliable 

and satisfactory performance for the rest of the decade. Nonetheless, during our 

visit we found ample evidence of poor attention to detail in maintenance work which 

does not threaten the reliability of the machines so much as their ability to
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perform to a satisfactory standard of quality and at an economic operating 

efficiency. It shojld be remembered that the present apparently satisfactory 

operating efficiencies are achieved in departments running machines at 

relatively slow speeds. (See the discussion on machine capacity above).

Thus the assisted rehabilitation programmes we have recommended in most 

other mills form no part of our recommendations to Bahr Dar.

3.1.1 Spinning preparation

Opening and cleaning machinery is for the most part relatively simple 

to maintain. Only the control sequences providing the 'single process' 

facility is likely to raise problems and there is no evidence to suggest that 

this is the case at Bahr Dar. We therefore believe that the difficulties the 

company is reported to experience with spare parts for the opening and 

cleaning line reflect communication and transportation conditions in Ethiopia 

rather than the obsolescence of the machinery. Similar difficulties were 

reported on spare parts for the Crosrol cards and they are only three years old. 

Twenty years is not an exceptional period over which to operate blow-room 

machinery, and we have no hesitation in recommending its use for a further 

10 years.

Both the cards and drawframes were in good condition; some 36 of the 

cards having new wire recently ordered for them and this should complete the 

refurnishing of the set. The old Marzoli MH drawframes are obsolete but 

already withdrawn from service leaving the modern S 20's to handle all the 

production. The drawframes were in good condition and should easily last 

for a further 10 years.

3.1.2 Spinning

Machinery was functioning satisfactorily if slowly, but it was common to 

find patrolling cleaners fitted with their nozzles wrongly aligned, drafting 

rollers running skew, lappets mounted eccentrically, the spacing of drafting 

rollers varying on the same frame, scored and pitted drafting rollers; all of which 

makes the achievement of high machine productivity and a satisfactory yarn 

performance in weaving impossible. Management therefore needs to impose
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more diligent supervision before re-equipping the roving and spinning 

frames with new rings, drafting rollers, aprons, lappets etc. After which 

the mill is expected to achieve an improvement in its productivity. It is 

wrong to believe that rectifying these faults will raise the rate of production 

to the 513 Kg/hr mentioned earlier; it will not. But unless these faults are 

substantially reduced Bahr Dar has no hope of achieving the improved yarn 

regularity and strength necessary to spin at speeds we have indicated in 

Table B above. We estimate the cost of spore parts to refurbish the machinery 

in this section to be roughly US ^  400000.

3.1.3 Post spinning machinery

Reeling machines are eas'ly maintained machines, and should the mill 

eventually experience some diffic .ty jbtaining spare parts then we are 

confident that they can be manufactured and supplied from within the country.

As in the case with the ringframes, the winders show considerable evidence 

of not being set correctly and consequently failing to produce good quality yarn 

for the weaving department. Research in India has shown that the reduction in 

warp breaks in some fabrics is as much as 40% arising from an increase of only 

8% in the winding breaks. These figures are exceptional but they are indicative 

of the advantages in terms of increased weaving efficiencies which are 

available to mills which set their machinery correctly. At Bahr Dar, however, 

the comb slub catchers and mechanical dearers were not set consistently, and 

tensioning devices were also set variably. Our rating of 3 was therefore too 

slow to allow the firm to refurbish its winders with new tensioning, guide, 

mechanical clearing and other similar devices. We estimate the cost of parts 

to do this to be roughly US 'jjl 35 000.

Our view of the Barmag twister has already been made clear in the 

section dealing with machine capacity.

Weaving Preparation and Weaving 

Weaving preparation

The pirn winding machines are in reasonable condition with some 

occasionally out of action awaiting spare parts. They have been given the

3.2

3.2.1
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low rating of 3. This is because of their need of modification to enable 

them to produce pirns with a reserve bunch. A  number of frames have 

already been so modified. If the programme of restoring the automatic 

pirn changing mechanisms on the looms is to continue then the pirn 

winding modification is a pre-requisite. The estimated cost is US $  30000.

In the sizing department the fairly new West Point machine is in 

excellent condition but there are problems with its electronic control 

instrument. This is due to the inability of the mill's electrician to cope 

with sophisticated electronics. A  suitable expert should be brought in 

to repair the instrument and to give the electrician some basic instruction 

in its day-to-day maintenance and adjustment.

The two Muzzi machines are in need of a major overhaul which cannot 

be undertaken because there is no spare sizing capacity. A|| three machines 

in the department are working overtime to keep up with the needs of weaving. 

It is recommended elsewhere in this report that a new machine be installed 

to give the spare capacity needed. If this is not done within the next 

18 months, the delays to the overhaul of the Muzzi machine must inevitably 

lead to their increasingly rapid deterioration.

Also in the sizing department the two wooden size kettles with their 

home-made stirrers are leaking. They should be replaced with a modern 

size-cooking installation at an estimated cost of US 10000.

The warping machines have been given a rating of 2. They are in 

need of attention to their brakes and should be fitted with adequate stop 

mechanisms. These two deficiencies are causing missing ends in the beams 

which lead to stops in sizing and in weaving and to faulty cloth. The cost 

of the parts required is estimated at US %  7000.

3.2.2 Looms

48 of the 408 looms are modern Rufi and 360 are 18 years old Galileo. 

The Ruti are in excellent condition for which they have been given a rating 

of 1. The older Galileo looms are in reasonable condition for their age, and
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provided spare parts are available the/ should give useful service for a 

further five years or more. Comment has been made under section 1.2.2 

above upon the pirn changing mechanisms fitted to the looms. The condition 

of the non-automatic looms is good enough to justify the mill's policy of 

restoring their automatic pirn changing mechanisms. Using the Loepfe photo

cell weft detectors the estimated cost of restoration of the remaining 234 non- 

autumatic looms is US <jjl 120000. if simpler electrical weft change detectors 

can be used instead of the Loepfe device, the cost of the conversion will be 

reduced to US %  12000 -  US 25000, depending upon the cost of the parts 

required.

52 of the Galileo looms are firted with Uni ft I loom pirn-winders. As a 

weft supply system they are completely uneconomic in developing countries 

with low labour costs. They also impose heavy demands upon maintenance 

resources. It is strongly recommended that no further Unifils should be 

purchased.

3.3 Finishing

The main plant was commissioned in 1962 -  with additional equipment 

being added at later dates. Considering its age, the equipment with some 

exceptions, is in good condition, indicating that a reasonable standard of 

maintenance has been the practice over these years.

Certain items of equipment are in urgent need of attention if future 

production is not to be jeopardized. In our opinion,these are:

(i) Hot Flue Range

Heat circulation fans do not function properly - resulting 

in low efficiency running.

(ii) Mercerizing Range

The machine is prone to constant break-downs when run at 

recommended speeds.

(iii) No. 1 Stenter-Camerio Bricole

It was reported that owing to excessive wear of parts - 

the machine is constantly breaking down and production lost.
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(iv) Washing Range

Again, constant break-downs owing to wear and tear - 

and the difficulty of obtaining/holding sufficient spare parts.

(v) Bleaching Range

It was noted that this unit had only two reaction chambers 

available. Further enquiry should be made to quantify the 

improved qualify of preparation and bleaching afforded by the 

acquisition of further chambers.

Serious consideration should be given to the refurbishing/replacement 

of above equipment if produciion is to be maintained at current levels in the 

immediate succeeding years.

4.0 W O RK IN G  EN V IRO NM EN T

4.1 Health and Safety 

Spinning and weaving

The machines are well spaced, and floors are maintained in good condition. 

All machines are guarded, eliminating most of the machinery hazards.

Finishing

Where machine guards have been provided these are in position and 

have been maintained over the years. There are however, several examples 

where these were not provided and have remained so ever since.

Whilst there does not appear to be legislation covering such matters, it 

would be in managements self enlightened interests to improve on the situation -  

where such omissions exist.

4.2 Working Environment 

Spinning

Inadequate dust control in spinning is probably a contribution factor 

in the high incidence of sickness due to chest complaints. An average of 8%  

of employees are off sick leading to insufficient labour to run all the machines. As 

many as 15% of spindles con be stepped for lack of labour.
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Weaving

The lighting conditions are seriously impaired by the fact that 25% of 

fluorescent tubes are missing -  the provision of adequate lighting is essential, 

not only for safety, but for the maintenance of quality standards.

Atmospheric dust would appear to be a problem in the deportment, 

casting some doubt on the efficiency of the ventillation and air-conditioning 

systems. This is further confirmed on enquiry - when it was revealed that a 

considerable number of workers are affected by Asthmatic sicknesses. In 

weaving preparation, weaving and Grey-room, it was claimed that one 

hundred people are off sick each day -  and a further 65 persons on light 

duties, mainly because of asthma related sickness.

A  positive step to reduce the incidence of this sickness, would be 

to provide face masks and educational talks by the medical staff on the 

necessity of wearing these.

Similarly the provision of ear-plugs would be beneficial in avoiding 

permanent ear-damage to persons working in the weaving sheds.

5.0 M A IN TEN AN CE

Scheduled maintenance programmes for the opening and cleaning lines, 

cards, looms and finishing department machinery, are already in existence. 

Though in all instances they are not complete, they do illustrate how much 

further towards implementing a regular maintenance programme the mill at 

Bahr Dar has progressed when it is compared with other mills in Ethiopia. 

Unfortunately, the existence of these schedules is in itself insufficient to 

ensure the reliable operation of the machines. We know that the looms, 

for example, at the time of the visit were not receiving regular maintenance 

checks in accordance with the programme; the explanation for this failure 

is that insufficient qualified staff are available.

However, the mill clearly knows the frequency with which it needs to 

withdraw some of its machines from service and we have every reason to 

believe this policy will soon be expanded to encompass all the necessary 

machinery.
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The frequency at which critical parts of the machines need to be 

checkedare listed for each of the blowing-room machines, the cards, the 

finishing machines and the looms. In the case of the latter, an additional 

inspection sheet has been drawn up which enables the overlooker to enter 

the option of:

—  finding to be in order

—  adjusting or re-setting a part

—  replacing a part.

A sheet for each machine inspected is issued on the day of the 

inspection and the overlooker completes the checks listed on it and 

records whichever of the three actions is taken. However, there is 

no record kept of the cost of any act on, so as is the case in other mills 

in Ethiopia, the management at Bahr Dar is unable to bring to bear on 

their machine replacement decision making any feeling for economic 

obsolescence.

One hundred and seventy people make up the maintenance labour force 

at the mill, and this figure excludes mechanics and maintenance workers 

attached to the production departments. The number is consistent with 

our expectations for mills in Ethiopia which are adequately staffed.

6.0 PRODUCT QUALITY

6.1 Spinning

When discussing the condition of the machinery, we draw attention 

to the inconsistent machine settings which have been recorded during the 

visit. Under these conditions the quality of the yarn cannot be good.

The management and quality control staff with whom we discussed the matter 

confirmed thot this was indeed the case; the quality is poor. The Process 

Quality Sheet for the fortnight 1.8.79 illustrates the situation, and some 

of the returns are recorded in Table C below. They show that in all 

spinning departments the quality of the fibre, web, sliver, yarn etc is worse 

than the mill's standard except in end-breakage rate and yarn strength.
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Success in these factors is however being bought expensively. The twist 

inserted into the yarn ranges from 99% of the standard to 123% with an 

average of 109% and of course the strength is achieved partly by this 

additional twist and partly as a result of using better quality cotton (in 

terms of basic physical properties) than the range of counts spun in the mill 

would normally warrant.

TABLE C________ Quality Control Parameters. Bahr Dor

Parameter Standard Actual

Lap variation 3% 5.3%

Nep count: Green mix 19 22

Red mix 16 52

Blue mix 23 31

Tandem red mix 10 —

Simplex Breaks/1000 spindle hours — —

Ringframe Breaks/1000 spmdle hours 120 108

Lea Strength 16's Ne 75.0 Kg 70.9 Kg

21 *s Ne 55.0 Kg 55.1 Kg

28's Ne 40.0 Kg 40.6 Kg

34's Ne 35.0 Kg 33.5 Kg

Lea Strength C V %  16's Me — 9.6

21 's Ne — 7.8

28's Ne — 9.2

34’s Ne — 16.0

, The standards for the lea strength correspond to LSCP values of 

2500 and above, which should provide very good yam performance in 

weaving. The warp breakage rate in weaving however, suggests that 

this performance is not achieved and consequently the conclusion must 

be drawn that the average strength may be acceptable but the regularity 

of the yarn is such that the variation in strength which would be expected
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on o single thread tester is much higher than even the lea stre.-gth C V %  

figures in Table C suggest.

The mill's Quality Control Department is currently equipped with:

Lea strength tester

Warp wheel

Twist tester

Taper Black-board

Single thread tester (not working)

Uster Evenness Tester 

Scales etc.

One particular project which the mills Q -C  department has just commenced 

in the Amharic translation from English of the causes of common yarn faults.

This information sheet is the first step in the textile education of the work

force and is absolutely essential if this and other mills in Ethiopia are to 

eventually reach quality standards good enough to displace some imported 

products.

6.2 Weaving

The general I evel of cloth quality produced at Bahr Dar is poor but 

notsignficantly below the level achieved in several of the N .T .C . weaving 

mills. Cloth woven on the automatic looms, and especially the Ruti, is 

better than that woven on the non-automatics. It contains fewer broken 

picks and starting places, faults which are associated with the frequent stops 

for shuttle changing on the non-automatics.

Warp breaks giving cloth faults are frequent and the chief cause is poor 

and irregular yarn. Clearance at cone-winding is minimal, hence many slubs 

get through into the warp and cause warp breaks in weaving.

There is a lack of quality awareness amongst the operatives. Most shift 

workers are on incentives and invariably sacrifice quality for production through 

careless work. There is no quality control in weaving or in sizing. Loomstate
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cloth is not inspected, merely measured, (hence there is no feed-back 

on cloth fault incidence into the weaving department.

Size/ take-up on the warp is not monitored in sizing. Inadequate 

percentage size take-up gives poor weaving performance.

The following are the immediate steps which should be taken to 

improve the quality of loom-state cloth, viz:

1 . Effective clearing of the yam in cone-winding

2. Sample testing at size take-up in sizing at intervals 

sufficiently frequent to ensure adequately sized warps.

3. The introduction of cloth inspection with the recording of 

faults seen, and a system of reporting back to the weaving 

manager details of every roll containing more than an 

acceptable number of faults.

4. The introduction of a quality grading system of cloth with 

daily reports on the quality achieved passed to the weaving 

manager and the general manager.

6.3 Finishing

As far as could be ascertained, the main Qualify Control effort was 

confined to spinning. We would suggest that this activity is extended to the 

finishing operations -  using the existing laboratory facilities as a base.

This would allow a greater degree of control than is currently available.

Apart from printed goods, the quality of finished goods appeared 

reasonable for existing markets. In the event of quality requirements being 

increased, it is considered that it would be necessary to make further capital 

investment in plant in order to maintain the volume throughput.

Printing

Opinion was sought as to the feasibility of acquiring post-printing 

equipment to allow a greater proportion of reactive prints to be produced 

in the future and as a means of overcoming the market complaints - current 

at that lime.
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In one view this would be inappropriate for the following reasons:

1

( i) The volume output from one automatic flat screen printing machine 

would not economically utilise such post-printing equipment.

(ii) Reactive prints can and are being produced in Ethiopia -  using 

thermal fixation techniques.

(¡ii) Current problems are more basic -  and will not be resolved merely 

by the acquisition of additional equipment.

The basic problems mentioned above, are considered to be:

(a) Inadequate preparation -  as dealt with in the foregoing

(b) The silkscreen is too slack on the frame, allowing a longer dwell 

in the centre.

(c) The screen engraving should be such as to allow discreet (or staggered) 

joining of the design on printing - not straight line, as evident on 

several designs seen.

(d) Excess gumming paste on the blanket-allowing the printed colour 

to wick through the fabric - particularly in areas where extra 

pressure is applied e.g. in vicinity of screen frames.

(e) Insufficient control exercised on the viscosity of print pastes.

(f) A  sprinkling of sand subsequently lacquered could be applied to the 

underside frames of screens falling after the blotch screen.

If problems are continuing to persist, we would recommend that a print- 

technologist, from one of the main colour supplying companies should be 

colled in to work on overcoming these.

7.0 OPERATING PERFORMANCE

In the context of current standards within the Ethiopian Textile Industry 

the operating performance of the Bahr Dar mill is above average, but scope 

for improvement remains. Labour productivity is higher than in several other
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N. T.C. mills and is comparable with the average levels of similar mills 

in other East African countries. Machine productivity is lower than the 

standard that should be expected and output figures should be approximately 

15% higher to approach a satisfactory performance.
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TABLE M/2

S t a f f in g  - S ' IN N IN G  DEPARTMENT - 3AHR-DAR

Opening and Cleaning Day 1 2 3 Total

Blending tenters - 3 3 3 9

Scutcher tenters - 3 3 3 9

Cleaner - 1 1 1 3

Lt  ̂weigher - 1 1 1 3

Maintenance man - 1 1 1 3

Supervisor - _]_ J_ J_ _3

Total - 10 10 10 30

Carding

Operator - 9 9 9 27

Cleaner - J_ J_ 1 _3

Total - 10 10 10 30

1st Passage Drawing

Operator - _9 _9 _9 27

Total - 9 9 9 27

Rovi ng

Tenders - 11 11 11 33

Doffers - 6 Ó 6 18

Supervisor - 1 1 1 3

Mechanic - 1 1 1 3

Cleaner • 1 1 1 3



TABLE m/2 (continued)

1

Ring Frame Day l 2 3 Total

Ope rators - 54 54 54 162

Foreman - 2 2 2 6

Supervisor - 1 1 1 3

Transporters - 2 2 2 6

Lappet cleaners - 2 2 2 6

Floor cleaners - 4 4 4 12

Leading doffers - 5 5 5 15

Asst, mechanics - 2 2 2 6

Tapemen - 2 2 2 6

Bobbi n arrangers
- _3 _3 _3 9

Total - 77 77 77 231

Reeling

Operators - 20 20 20 60

Bundlers - 6 6 6 18

Yarn conditioner - 1 1 1 3

Sweeper - 1 1 1 3

Bobbin transporter - 1 1 1 3

Supervisor ___ 1 1 _3

Total - 30 30 30 90

Winding

Foreman - 1 1 1 3

Operators - 33 33 33 99

Relievers 11 11 ]2 36

Total - 46 46 46 .138

Doubling

Operators _2 _2 _2 _6

Total - 2 2 2 6



Table V./\

•; ■ rcr- m.... ; iq"1"./-.q

3

Fabric

n—■-- —----  ■

.< arc/he ft 
Che*)

Loom
•I’idth
(cm)

Loo::is 
per 
Glo fch

Picks 
per cm

Go cf
~.nds

Loom Production 
per 29 
Hours (m)

Khaki drill 36" 16 x 13 120 31 15 3220 78 9178.3
Khaki drill 36” 16 x 13 130 26 15 3220 73 3097.5
31ue jeans 92" 9 x 9 13 0 13 16 3009 67 1395.2
G. drill ¿+2" 16 x 13 ■ 130 23 13 3915 70 3031.8
G. drill h-2" 16 x 13 ISC 2 13 3915 70 299.5
D. twill 92" 2/39 x 2/23 i3o 6 16 5223 98 383.6
Dyed poplin 31" 21 x 28 120 26 20 2536 73 2623.3
Print poplin 36" 16 x 21 120 90 1 1 . 5 1932 80 1212.5
Khaki linen 36" 16 x 21 120 30 1 1 . 5 •• C. 3 0 So 5909.9
Abujedid 36" 16 x 13 120 25 1 ? * r> .■1 ' £1 72 3388.0
Flannel 36” 21 x 9 1ZO ’ 7 16 1 vs 2 63 1652.9
Kuta 3d ': 1 5 x 21 120 3 0 12 11.36 59 2993.2
Malmal 92" 16 x 23 't -J n• 5 0 l3i+7 92 1907.5
D. sheet 5-" 16 x 21 1 w U ¿+6 15 3053 79 5163.2
G. sheets 59" 21 x 21 130 36 15 2976 79 3735.0
D. sheets 16O cm 21 x 28 220 22 29 9909 69 1622.0
D. sheets 13G cm 21 x 21 220 25 18 9059 60 2309.0

Total 90S 53281.9



l a  d e  M / . t  I

PIHN «IMPING - oAHH PAR TEXTILE .-.ILLS 

binding Machinery

Make
Country of Origin 
Age
Machine Condition
Number of Machines
Spindles per Machine
Total Spindles
Description

Magazine load
Automatic change
Winding speed
Efficiency 

achieved

Spindles per Operative 
Annual Output 1973/79

Operatives per shift

Winding Operator
Mechanic
Foreman

Total

Brugger 
Italy 
13 years 
5
18
20

360

200 m/per minute

3c>o

30
9 p5,1d û kg

10

Total on 3

30

1 3
1 3

12 36

29 per day; 16m per week; 8 1 7 8 per year.Hours of work:



Table !

•¿ArirlNj — . A: : J AH _Ns .. 11.11

.Machinery

Make
Country of Origin 
Age

Machine Condition
Creel Capacity
Output per niachine/ 

hour
Yarn on beams

9 Me 7,000 m
21 Ne 18,000 m
16 Ne 12,000 a

Yarn on cones 

Annual Output 1973/79

Kuzsi C.r’.N.
Italy
2 Beamers & 2 Creels: 18 years
1 Beamer it 1 Creel: 1o years
2

600 ends 

7,750 m

N30 ends 
382 ends 
ifG2 ends

3o ,000 m

1 , 7 7 3 , 22!f kg

Operatives per shift

Operators 3
Mechanic 1

Total if

Total on 3 shifts

9
3

12

Hours of work: 2M per day; 162 per week; 8173 per year.



1-able

Ci i.»..» .1»i \J ~ ■a :- ’SXTILM

Machinery

Make: Muzzi - 2 machines, multi cylinder sizers
West Point - 1 machine " " "

Country of Origin: Italy u U.3.A.

Age: Muzzi machines, 18 years and 16 years
West Point machine, k years

Machine Condition: Muzzi, 3 West Point, 1

Operating Speed: Muzzi machines, 20 m per minute
West Point, WO m per minute

Average Length of Hun: 12,000 n;

Annual Qutcut 1978/79 1.73**,9W3 kg

Operatives per shift Total on 3 shifts

Machine Operators 3 9
Helpers 3 9
Size Mixer 1 3
F oreman 1 3

Total 8 2h

Hours of work: 2W per day; 162 per week.; 8173 per year.



i
l a c .

DHA.. IS - BAKU ¿h’A r:Luo

Equipment 3 Manual drawing-in frames.
3 Knotexv-.r-cttin^achines 1, 2, and if .rears old.
3 aster knotting machines -9 years old and no 
longer used.
Machine Condition: Knotex 1, ester d .

Output 20 Beams at 30C0 ends drawn-in per week.
¿+00 Beams knotted per week in the department 
and in the loom shed.
(леек of 153 working hours).

Operatives per Shift Total on 3 Shifts

Operators if 12
Reedsman 1 3
Knotting Machinist 2
(Employed in weaving shed)

Total ~ 15
Foreman 1 on day work 1

16

Hours of work 2k per day; 162 per week; 817З per year



;c;ur:'ioN

TYFF

C : cci fica ti on

GALILCO
13 auto pirn change 
72 manual change

Co :n try O  f origin I Lai y
Model T'S'C

A .ye (Years) 1P
.'.'idth AC 1°.0 cm
Cumber- o f looms 70

Creed ppm 1 'i8
Drive ( !.r n <!.'■>:.1 i .-..a i on ) doar

Shedding Tappet v cam
t-ioxes 1 x 1
V. aro :;tor I'.oc h •

..efi :Ho: Mocin. aide
Le t-o ff : oui Live
Change feeler l8 Optical
Ticking Unde r
:’e al ds Steel
Seed Fixed
Shuttle size (mm) x 50 x 35

Serin flange diameter 60 cm
iU of motor 1 .5

C o n d i t i o n  oi' m ach ine s  2



T o b  3-0 K / 8

co n u ; ;

0 • ' 1.11. FC CALI LFO BUTT
20
5?

an t.o p i r n  ch :np;e 
u n i f i l

36 o n t o  p i r n  cb-in^o 
1 6 2  manual  cbanne

'nuto  r i r’ n chanj;

Italy I ‘.aly Owitnorland
'i'3 : T?C
1? 18 h

17-0 cm 170 cm a 7 0 c •’>
72 11*8 '18
1 70 180 1 92
0' .‘0 v ' i '} '1 r Bo l t
Tappet f.- ;am '"nnpot T cam 'Lappet
1 x 1 1 x 1 1 X 1
Loch. Loch. :'A ec tr i cul
Hoch, de ”<•0 !;. :• i do !!' > c} 1 • r. 1 '1 0
l'osi tl vo ! or. i t i Vf Fonti vo
Optical 3 6 0 p t L c a 1 0 r t i cu1
Under Undo r y r •] r> J*
S 1 0 e 1 0 tool 0 tool
Fixed Fi xed Fixed
'i30 x 30 x 35 '(.30 x 50 x 35 1 I'm v y y ■)

60 cm 60 cm 70 cm
1 .5 1.5 1.38
2 2 1



Table ;;/q

A ̂»A J Xi»vi SHFD STAFF - BAHR JAR TrSCTILF MILLS

Description Number ;er shift Total on 3 s;

Supervisor 1 3
Foreman 11 + b reliefs ^5
Loom Fixers/Kechanics 2 0 + 5  reliefs 75
Weavers 71 213
Spare Weavers 27 81
Battery Fillers -
Cleaners 5 15
Oilers 2 6
Weft Carriers 6 + 1  relief 21
Cloth Carriers 2 + 1 relief 9
Warp Carriers 3 9
Knotting Machinists 2 6
Unifil Mechanic 1 + 1  relief 6
Others 23 69

Total 186 553

Hours of work: 2 -t per day; 162 cer week; 3178 per year.



r
Table

LOoÎ ioTàT— OLCl'H ...Si J . 1.0N —
3AHH uA:< .'LaTIs:. i'ill.L.S

Inspection Tables: it

Model: Muzzi V.T.

Description: Motor drive with lighted panel and cloth
length counter.

Machine Condition: 2

Weekly length inspected: 360,000 m.

Operatives per Shift Total on 3 Shifts

Inspectors 3 9
Weighing Clerks 2 6
Transporters 2 6
Helpers 3 9
Thread Cutters it 12

Total lit 72

Hours of work: 2^ per day; 1o2 per week; 8173 per year



TABLE AVI 1

F IN ISH IN G  EQUIPMENT -  BAHR DAR

Item Equipment N o. of 
units

Manufacturer Year of 
Manf/lnstal

Operating 
Width Cms

Operating 
Speed Mts/min

Condition Remorks

i Singeing bfy'c i Camerio 1961 160 41 2/3 Gasoline fuelled - not In regular use.

2 Sheering i Menschener 1974 - 15 2/3 M /c  is not functioning satisfactoryly-manufacturer hos 
attended to this with only limited success.

3 Mercerising i M .Go llar 1967 18/12 2/3 Frequent breakdowns when machine is run at faster 
speed - a production restricting factor.

4 Washing/Scouring M / c i Camerio Fricóle 1961 160 33 3 Machine not working due to break-down. Awaiting 
spare parts

5 Bleaching/impregnator i Camerio Fricóle 1961 160 13 3 Only 2 reaction chambers available - restricting 
production

6 Jig M / 'C i 4 1961 180 - 2

7 Jig M / a 4 " ” 1961 100 - 2

8 Jig ty/cs 2 Smiths 1974 180 - 2

9 Pacj/hot flue 1 Camerio Encole 1961 160 19 2/3 Padding unit in reasonably good condition. Hot flue 
section requires complete overhaul - fans and ventillation 
not working, rollers and bearings worn.

10 Padding M ,c 1 Smiths 1976 - - 2

11 N o . l stenter 1 Camerio Encole 1961 190 “ 3 Machine under constant repair due to general condition. 
(Steam heated)

12 N o .2 stenter 1 Artos 190 - 2 Automatic control equipment does not function 
satisfactorary (Thermal O il Heated)

i3 Crease rolling m/c 1 Camerio Fricóle 1961 - - 2/3

14 Plating m/c 1 " 1961 - - 2/3

15 Crease Rolling m /c 1 Smiths 1974 - - 2

16 Plating m f c 1 - - - - 2

17 Boling tts/c 1 Ormic - - - 2

18 Raising m/c 2 Lamberti 1961 - - 2

19 Flat screen printing 
m/ c

1 Storck Brobont 1969 100 15 2 Recommend that this machine be overhauled with particular 
attention given to the registration ond timing mechanism



3
3

m im ic :-;::

Gray P.com
Sir.ge/Desize
Scour/'.Vashing
Bleaching
Mercerising
Intermediate Drying
Continuous Dyeing
Batch Dyeing
Other Dyeing
Printing Machines
Studio/'Designers
Print Ancillary Machines
Btenters
Calenders
Inspection
Make-up and Baleing
Sheet Making
Chemical
Cleaners
Departmental Mechanics
Reserves
Cone Dyer
Departmental Management

6

3

3

1

DO

2D
9
3

21
■s,
7

V

123

Departmental Total 2D5

Annual Production 
Production Area
Annual Production/Mr,nloyed Person 
Annual Production/Unit /iron 
Operating Days Per Year 
Mo of Chifts Operated 
Hours Dork ter Shift Per Week

10,733, 3'DQ metres
239D S'!._metres
68,30*1 metroa 
6 , 137 metres
222
3

I'l

•night .supervisors - covering shifts and ancillary processing.



DEBRE BERHAN W O O L FACTORY

Processes: Condenser Spinning; Weaving, Dyeing, Finishing.

Production: Woven blankets, Woollen cloth, Carpets.

1.0 M ACH INE REGISTER

Table N / l  lists the spinning and associated processes' machinery used 

in the mill. There are a number of gaps in the table arising from a lack of

knowledge of machinery manufacturers and in some instances, of productive 

capacity. In general the machines are old and a number ore second-hand. 

Although they are operating at speeds well below those for which they were 

designed, their output is sufficient to satisfy production requirements.

The Debre Berham Wool Factory was built in 1964 with the intention of 

processing local wool. The sheep in this region of Ethiopia produce a wool 

which has been described as short, straight, coarse, brittle, lacks scale, and 

is therefore slippery. In short it lacks 'spinnability'. If spun into counts for 

blankets, then even after finishing, the blankets would retain an itchiness 

totally unacceptable to the local market. Probably the only acceptable 

application for this fibre would be the coarsest of carpet yarns.

Ethiopia's third largest export is animal skins after coffee, and fruit and

vegetables. The local sheep which produce this poor textile wool, have
2

relatively few hairs/cm on their skins, which allows most of the grease formed 

to be washed out naturally by the rain. So with very little tending —  all of an 

unskilled type, good quality, tender skins are produced. There is a local farm 

breeding textile-wool sheep, but so far output in one year corresponds roughly 

to one day's production at Debre Berhan. We see little point in further 

resources being devoted to the development of this fibre, bel ieving that the 

existing arrangements are quite adequate to meet the needs of the existing 

blanket manufacturing firms.
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As a consequence of these unacceptable fibre properties in the wool, 

the decision was made to import a more suitable fibre. This means that some 

of the machinery originally installed in the factory is inappropriate for the 

present processing sequence, which is:

—  sorting

—  pulling

Table N / l  lists the spinning and associated processes' machinery used 

in the mill. There are a number of gaps in the table arising from a lack of

knowledge of machinery manufacturers and in some instances, of productive 

capacity. In general the machines are old and a number are second-hand. 

Although they are operating at speeds well below those for which they were 

designed, their output is sufficient to satisfy production requirements.

— wer ana ary nnismng

— mending

— packing and storing

2.0 PRODUCTIVE CAPACITY

2.1 Sorting

The fibre is a mixture of synthetic (mainly acrylic but with a little 

polyester and polyamide) and rayon waste collected in the United Kingdom.

As much of it can be described as sweepings, the principal types of impurity 

are dirt, dust and occasional metallic items. Other countries have been 

approached as possible suppliers, namely Italy and some Eastern Bloc countries, 

but what little has been brought from these sources has been of an inferior 

quality. The waste is relatively cheap, (management estimates the raw material 

costs account for no more than 20% of blanket conversion costs) because labour 

costs in the U.K. are higher than in Ethiopia, and it is the sorted cost which 

has to show a worthwhile price differential when compared with the equivalent 

virgin fibre.
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Untreated bales of fibre contain a mixture of soft and twisted waste, the 

latter requiring pulling. White fibre is unsuitable for blankets and therefore 

is used to blend with the basic fine qualities to produce 24 different colours.

Based on sorting department returns for the year 1978/79, roughly 8% of the 

823 tonnes of sorted fibre was of the hosiery variety, that is 66 tonnes.

Sorting, which is entirely a manual occupation, is carried out by 44 

(classified as skilled) sorters, which absenteeism reduces to a nominal 40.

Based on the best months (May 1978) recorded performance this team is able 

to sort 1050 tonney'year. An 8-hour day, 6-day week is worked, so that 

throughout the year the department worked 2416 hours, sorting at an average 

rate of 341 Kg/hr.

2.2 Pulling

Three pulling machines are installed, two manufactured by Houget 

Duesberg Bosson (one is not working owing to a shortage of spare parts), and 

one by Antefa.

Very rough estimates based on production records suggest that of the 

350 tonnes pulled in the 12 months 1978///, between ¿and  ¿were returns 

from the factory itself.

At the moment there is no pneumatic transport duct from the delivery end 

of the pulling machines, so fibre is pressed (manually) back into sacks to form 

bales which are pushed by truck back into the sorted fibre store. We concur 

with the management suggestion that this work is best done by a press and one 

should be purchased for this purpose. Management have also suggested that 

the pulled material store houses another willow as part of an expanded blending/ 

preparation facility necessary to match the increase in carding capacity arising 

from the installation of a new Befema card (not shown on the Machine Inventory). 

The installation of the proposed fibre transport ducting and the willow will 

enable the pulling section to be utilized more intensively, but without 

requiring additional capacity.
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2.3 Blending

A blending sequence comprising; hopper feeder, shaker, and willow 

is used. The output from the willow is then transported pneumatically to the 

blending bins arranged in front of the cards. The overall capacity of the 

blending line is estimated to be between 300 and 350 Kc/hr if only one pass 

through the willow is needed. However the properties of the fibre are such 

that current practice is to allow two passes, thereby dropping the capacity of 

the line to half this value. The second willow, mentioned in the section 

dealing with pulling (2.2) is to overcome this bottleneck.

During the year 1978/79 the company blended at the rate of 123 Kg/hr. 

A small insignificant adjustment to this figure to take account of the oiling 

which is sprayed on in order to facilitate spinning is theoretically necessary. 

(The adjustment is 75 litres/tonne of oil added at the rate of 15 litres/tonne 

of fibre, that is 1 .5%.)

2.4 Carding

Three cards are currently used by the company; a fourth, manufactured 

by Befema is being installed and can be expected to increase the total carding 

capacity to 170 Kg/hr. Operating efficiencies are relatively lower than we 

would have expected, but the most significant cause of this is likely to be the 

poor state which the cards are in. The fourth card will allow the mill to 

introduce planned preventive maintenance at the card without critically 

reducing production levels.

2.5 Spinning

Three spinning machines are used with a combined capacity of 254 Kg/hr 

at 100% efficiency. In fact in March 1979 the monthly average efficiency 

of the three frames was 64.3%, 55.1% and 73.8% for the No. 1, No.2A and 

2B respectively. At these efficiencies, the productive capacity of the 

spinning department reduces to 162 Kg/hr. In view of the number of staff 

available to creel and doff these machines, the overall operating efficiency
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of frames 1 and 2A is particularly low. But the condition of these machines 

(discussed later) is the main cause of this unsatisfactory state of affairs. 

Additional capacity in spinning would be a relatively cheap method of 

increasing the mill's total output.

2.6 Post Spinning Processes

Large bobbins from No.3 card for the warp for blankets and cloth is 

rewound on the Gilbos cone winder, together with assembly wound cotton 

blanket yarn. It is possible, in addition, to use 3 cones of two-fold yarn to 

twist into 6-ply yarn for cotton warp in carpet weaving. The operation of 

these winding units is complex, but no shortage of winding capacity is 

reported, and though the age of the machines is in some instances indeterminate, 

they all have sufficient capacity to meet existing and foreseeable demand 

(that is, after the additional card is installed and operating).

2.7 Weaving

The weaving shed contains forty looms producing blankets, ten looms 

producing a woollen type dress fabric, and one 4 metre wide carpet loom.

All were non-automatic with efficiencies (excluding the carpet loom) ranging 

fro m 40 to 66%. With the course weft (nm 1.5) and one loom per weaver 

minimum efficiencies of 65%  should be expected. The woollen dress fabric 

was produced on ten Lentz looms of which several were stopped owing to lack 

of orders.

The carpet loom also was stopped, in this case for repairs. It is under

stood that its average efficiency when running is in the low 30s.

Warp and weft preparation had a capacity in excess of that required 

and was consequently under-utilized.

It is felt that this weaving department would achieve higher levels of 

productivity and machine efficiencies if it concentrated on blanket weaving. 

This implies an increase in the number of blanket looms installed, and the 

cessation of woollen cloth and carpet production and the disposal of the 

Lentz looms and the carpet loom.

N/5



2.8 Finishing

Currently, the department is working on two shifts, the introduction of 

a third shift would therefore cope with present or foreseeable expansion plans 

with ease.

In the absence of precise information, it is difficult to comment in detail 

regarding plant utilization. Comment is therefore a reflection of observations 

rather than the result of detailed survey work. Loose stock dyeing production 

averages 500 Kg per shift or potentially 1500 Kg per day — some doubt was 

expressed whether this would meet expanded manufacturing demand, particularly 

if there was a market trend to coloured blankets. Owing to limitations of 

equipment and altitude, the maximum temperature attainable during dyeing 

was 86°C, at this temperature, colour yield is very low and dye fixation tends 

to be poor - giving rise to complaints of loose colour (poor rubbing fastness) 

on the finished product and high colour costs. Loose stock drying is carried 

out on the drying unit of the loose stock washing range —  from appearance, 

this did not appear to be an efficient means of drying, in view of rising energy 

costs it is suggested that the economics of running this machine should be 

examined. Dyed carpet yarns, after hydro extracting are dried in the sun — 

the company has resorted to this method as the drying unit (V. Charpentier and 

Co.) causes severe colour migration and consequential discolouration of the 

d yed yarn.

Relating work in progress to activity and utilization, the carpet processing 

section would be considered to be under-utilized — indicating that there is 

available capacity, which to some extent can be taken up with increased 

blanket production.

The company has a continuous wool scouring range which is not utilized 

owing to the unsuitability of the Ethiopian wcol crop for carpet yarns. It is 

understood that experimental breeding is producing more suitable wool for 

carpet yarns; but it is likely to be several years before this is available in 

commercial quantities. As the normal raw material used at the plant does not 

require such processing, this particular range is not utilized.
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3.0 BU ILDINGS A N D  SERVICES

3.1 Buildings

These are generally of suitable construction and design for their intended 

use. The site location is such that varying elevations present some difficulties 

in the movement of heavy goods and plant within the factory site.

Storage buildings are in the main well sited and adequate for purpose. 

Because of the supply nature of raw material, quantities of this are stored 

externally in temporary storage conditions; although to some extent such 

materials are exposed to the weather, assurance was given that this did not 

constitute a production problem.

3.2 Service Installations

3.2.1 Air conditioning

No air conditioning plant whatsoever is installed in the mill.

Management have expressed the wish to install a simplified system of humidifiers 

and steam heated fan heaters to overcome the occasional -6°C temperature 

which occurs in the winter. However we feel that the first requirement is 

that the existing processing machinery should be restored to a satisfactory 

condition for without this prerequisite air conditioning would be entirely 

wasted. In any event, the arguments in favour of air conditioning a mili 

spinning predominantly man-made fibres for such low quality, utility products 

as Debre Berhan does, must be purely marginal, the final factor tipping the 

scales in favour being the desire to improve the general working conditions 

rather than a need to control the working environment. In Debre Berhan the 

present working conditions for operatives are superior to those in the cotton 

mills in the Addis area.

3.2.2 Steam generation

Steam is supplied from a single boiler as detailed below. It is planned 

to install a second boiler of the same make and model — thereby doubling 

generating capacity in the near future.
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Boiler —

Year Manf. —

Heating Surface — 

Generating —

Working Pressure — 

Flue Temperature —

Dawson Steam Block 

1963

126 m2

300 HP

2560000 cals/hr 

12 Kg/cm2 

150°C

Installation of the second boiler will ensure adequate steam supply to 

support the envisaged expansion

3.2.3 Electricity supply

Grid mains supply —  presenting no problems and capacity available 

for expansion.

The company has standby generating unit — output sufficient for 

emergency lighting only.

3.2.4 Water supply

Process water is abstracted from local river source. Town's water is used 

for domestic purposes. All process water is floculated (AISO^), filtered and 

passed to water tower for storage and distribution. The supply of water was 

reported as satisfactory throughout the year.

3.2.5 Effluent disposal

All process effluent is collected and discharged to open settling pond 

where volume is lost by evap ation. This system is adequate for dealing with
3the daily volume discharged (7 0m  ) and could continue in service for a number 

of years before de-sludging is necessary.
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4.0 C O N D IT IO N  OF EQUIPMENT

4.1 Spinning

4.1.1 Spinning preparation

The powerful but relatively simple opening and cleaning machinery is 

being adequately maintained at the plant. Opening cylinders are refurbished 

at irregular intervals but the effect is nevertheless satisfactory. Fans and 

ducting likewise would benefit from more frequent dismantling and reconditioning 

but not to the extent that would prevent production targets being met. We 

therefore conclude that though this machinery is now obsolete it is still capable 

of performing satisfactorily and is expected to continue doing so for at least 

another five years.

The over-riding impression in the card-room is one of a complete disregard 

for safety. Guards were missing from the cards and if not actually missing, were 

lying so close to unprotected drives that the probability was high that they would 

get inadvertantly knocked into the way of the drive belts. Gears were in many 

instances poorly meshed and if pulley drives were used, then frequently the 

pulleys were mounted eccentrically.

Card cylinders are scheduled for regrinding every month in the case of the 

first cylinder and every two months for later cylinders. Every year the first 

cylinder is scheduled to be rewound completely, and every two years the 

remaining cylinders. It was however most noticeable that the card cylinders 

were not carrying the web equally across their faces. When questioned about 

this, the fitters explained that it was due to unequal wear across the face of 

the card. We therefore conclude that, as in other mills in the country, the 

preventive maintenance schedules are simply not being adhered to.

In order to bring the cards up to a sufficient standard of operation and 

safety we believe it will be necessary for the mill to seek the assistance of 

suitable foreign commissioning engineers. We estimate the likely cost of this 

rehabilitation programme to be not less than U .S .$240000 for the three 

existing cards. On completion of such a programme the cards are expected to 

have a future serviceable life of not less than 7 years.
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4.1 .2 Spinning machines

The HD8 frame is in a poor condition. Drafting pulleys are poorly 

aligned, spindles are vibrating more than we would have expected and there 

was a considerable variation in spindle speed when this parameter was checked 

with a stroboscope. The condition of the second frame (No.2A) was however 

worse. Only one side of the frame is in use; the other is completely dis

mantled, and the variation in spinning speed recorded on the spindles examined 

amounted to 5% . Even on the running side 10% of the spindles for a variety 

of reasons were disconnected. These two frames have been given a machine 

condition rating of 3. In order to rehabilitate them, an expenditure of roughly 

U -S .^ 25000 would be necessary, but this investment really warrants a much 

deeper appraisal prior to any decision being made in order to ensure an adequate 

return on investment both for the proposed new and existing units.

4.1 .3 Post spinning process machinery

Unlike the Delerue cop winding machines, the Ovemag unit is proving 

difficult to maintain without an adequate supply of spare parts. In some 

instances parts are being manufactured by the mill's own mechanical workshop 

but failure to obtain the correct raw materials from which to machine the parts 

is often causing parts manufactured here to have a life only 35%as long as that 

of the original manufacturer's parts. We are uncertain of Ovemag's continuing 

existence and until this is established a final decision regarding the correct 

rating for the machine (3 or 4) will have to wait. The other winding units have 

all been rated 3 in accordance with our recommendation that in order to 

continue working satisfactorily for the next 5 to 7 years it is essential that they 

be thoroughly rehabilitated now. A very rough estimate for the likely cost of 

this programme is U .S.^30000.

4.2 Weaving Preparation and Weaving

4.2.1 Weaving preparation

Although the Hacoba pirn winders are 15 years old they are in good 

condition and provided spare parts continue to be available they should last 

for another five years.
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There has been some delay in obtaining spare parts for the SACFEM 

warping machine but these are now expected shortly. The automatic stop 

mechanism is broken but with the arrival of the spare parts this will be 

rectified. With reasonable maintenance the machine and creel should have 

five years of useful life remaining.

4.2.2 Weaving

The three older types of looms demand considerable maintenance effort 

because of their age- They are robust machines, slow running and long lived. 

However, the Hanflet looms with their jacquard shedding mechanisms are over 

50 years old and extremely slow. Whilst they will continue to be capable of 

production for several years yet, their increasing demands on maintenance 

labour and on difficult-to-obtain spare parts leads to the conclusion that they 

should be scrapped.

The Snoeck and Schonherr looms are worth keeping but their useful 

economic life is probably limited to a maximum of five further years. The 

Lentz looms are 11 years old and in better condition. They have a useful life 

remaining in excess of five years.

The Van de Wiell carpet loom is over 30 years old. Spare parts are 

difficult to obtain, leading to some down-time, and the loom as a design is 

obsolete. For these and other more important reasons it is recommended that 

this loom be scrapped.

4.3 Dyeing and Finishing

With some exception, the condition of processing equipment is reasonable 

and along with the new raising equipment being installed, should serve the 

plant's requirements over the next five year period — providing that maintenance 

standards are improved and maintained.

In our opinion, items of equipment requiring major attention — where 

continued production will justify this are:
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(i) Fulling Machine (Jos. Kruckels) - This machine is not in use,

nor is likely to be in the foreseeable future-

(ii) Drying Unît (V. Charpentier and Co.) - Not in use, this should be

renovated or replaced depending upon demand.

(iii) Centrifuge-Hydro Extractor -  The condition of this machine is

approaching a need for major overhaul.

(iv) Pressing and Decatiser Machine -  Approaching the need of major

overhaul, providing there is a continuance of production

demand for these styles of product.

5.0 W O R K IN G  ENVIRONMENT

Accepting that raw material sorting is a dusty and dirty task, the general 

environmental working conditions are reasonably good in all departments.

It is the company's policy to provide protective clothing where this is 

appropriate.

5.1 Health and Safety

The main hazard to safe working within the plant is the ineffective safe

guarding of machinery and moving parts. This is particularly so on the condenser 

carding units and pulling machines where main driving gear is fully exposed — 

constituting a constant danger to workers and passers-by. It was reported that 

3/4 serious injuries had occurred during the last two years. The more effective 

guarding of such machines should be given a priority rating.

The company maintains a medical clinic equipped and staffed to render 

first-aid and treat minor injuries. More serious injuries are referred to the 

local hospital.

5.2 Welfare

The factory maintams good welfare facilities for persons employed by the 

company, these consist of —  canteen, showers, changing rooms and transport 

facilities.
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5.3 Fire Precautions

The provision of fire fighting equipment — water hydrants, extinguishers, 

is at a reasonable level, although the standard could be improved in areas of 

higher risk — intermediate/storage areas where there may be chance of 

spontaneous combustion of materials under certain conditions, and in the 

vicinity of finishing stenters.

6.0 M A INTENANCE

The firm employs a maintenance labour force of 47 persons comprising;

3 foremen, 6 fitter/mechanics, 3 electricians, 17 other skilled workers,

6 unskilled workers: for example, labourers, greasers, cleaners, etc. and 

12 semi-skilled welders, plumbers, carpenters/joiners, etc. Added to these 

must be those in the production departments whose normal activities are 

concerned, either fully or in part, with the routine maintenance of the 

production machines. Their number is not identified. Their workload cannot 

be accurately determined because in the recent past production considerations 

have over-ruled maintenance requirements to the extent of preventing all 

useful scheduled maintenance. In addition we suspect that a large proportion 

of this unidentified number were assisting with the installation of the new 

Befema card. Certainly a large work-force was so engaged.

One conclusion therefore is that though the mill has well-equipped 

mechanical, carpenter/wood working and electrical workshops, at the moment 

management is effectively giving a low priority to the running of any planned 

maintenance programmes. The recent addition of two qualified engineers to 

help on the maintenance side is expected to allow management to devote a 

greater effort to the introduction and sustained running of these maintenance 

programmes. No maintenance cost recording system is employed and from the 

evidence of the manning level of the maintenance department and the general 

condition of the machinery it is likely to be costing the mill relatively large 

sums of money to continue operating. This is an additional factor in favour 

of the company undertaking a fundamental examination of its short and long 

term investment opportunities.
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7.0 PRODUCT QUALITY AN D  CONTROL

Quality control procedures, though consisting mostly of wrappings or 

weight/unit area measurements are carried out on a regular basis. A  feature 

of the organisation at Debre Berhan, is the way in which these checks are used 

and integrated for both quality and production control procedures. Thus blanket 

areas and weights are recorded, the average weight/unit area calculated, and 

the quotient compared against a specific standard. Fabric weights and areas 

are recorded before and after raising and again the difference compared with a 

known standard.

These simple yet regular checks play an important role in allowing the 

management to exercise the necessary control over the quality of its output.

Faults which inevitably occur are cut to form smaller acceptable quality goods 

and the remainder is either recirculated or sold as seconds depending upon the 

nature of the fault. From the quality of the fabrics that were seen it appears 

that these inspection and mending checks also ccntribute greatly to the successful 

promotion of the firm's reputation.

The above comments do not apply to the carpet production. Although 

woven on a Wilton type loom, i.e., an expensive, high qualify method of 

carpet production, the specification of the carpet sample seen was very low, 

to the point of being inferior to the average quality produced by the much cheaper 

tufting method of production.

The production value of the carpet produced at Debre Berhan is approx-
2

imately 32 Birr per m . For comparison the U.K. manufacturer's selling price

fora plain Wilton Brussels carpet, 80% wool, 20%  nylon, of a much superior

quality, was U .K . £7.5 in 1979, i.e. approximately 30 Birr. A  U .K . produced

tufted carpet, 80%  wool, 20%  nylon, of superior specification to the Debre
2

Berhan carpet, has a retail price of approximately U .K. £4 per m , (16 Birr), 

which means the manufacturer's price is approximately 8 Birr. Thus, considering 

quality in relation to cost and price, the carpet quality at Debre Berhan compares 

unfavourably with the products from other countries with much higher labour 

costs.
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8.0 WORK FORCE

A complex shift system is worked at the mill in order to achieve a 

departmentally balanced production flow. Table A  below summarises the 

number of shifts worked in each department, and the number working on each 

of those shifts.

TABLE A. Shift Arrangements : Debre Berhan

% o f  
tota1.

No- of Shifts 
worked a day.

No. of workers 
a shift.

1. Wool store 1 11 4.5

2. Sorting 1 46 19.0

3. Killing 3 4 4.9

4. Shaker 3 3 3.7

5. Carding 3 12 14.8

6. Spinning 3 20 24.8

7. Cops 2 20 16.5

t. Cotton twisting 2 9 7.4

9. Carpet twisting 2 3 2.5

10. Yarn packaging store 2 2 1.7

Total Number above: 242 persons.

N o te ^ : Average number in attendance. Estimates of the number on

the books would be 15% higher.

No break-down of these departmental manning levels are available; it is 

consequently impossible to comment in detail on the levels. However 

comparisons with other countries' figures, necessarily made over a broad range 

of activities reveals the following.
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(1) The number of sorters employed at Debre Berhan is disproportionately 

large. The teams of seven girls work well together and management rate the 

quality of their work highly, but 46 persons working in the sorting department 

means on average, less than 12 Kc/hr per sorter is processed. We would 

normally expect the rate to be some three to four times greater.

(2) The output of woollen yarn per worker in Italy, France and the 

United Kingdom (all in 1970) was 5.88, 7.33 and 6.86 tonnes a year. These 

figures compare with the calculated value for Debre Berhan (based on average 

number working and an annual production rate of 308 x 24 x 160 Kg/hr = 1183 

tonnes) of 4.88 tonnes a year. However the average count spun at Debre 

Berhan is obviously lower than those national averages with which it is compared, 

so the relative closeness of the two sets of values gives a somewhat distorted 

picture. A  reduction in the number of sorters however, which accounts for 19% 

of the labour force, would obviously help to raise the output/operative to a 

more desirable level.

Table B summarises our ratings for the level of skills available in the 

existing work force at Debre Berhan. Some up-grading is obviously necessary 

and the staff with whom we discussed the matter emphasised the need for greater 

theoretical knowledge at all levels. The size of the woollen sector is so small 

in Ethiopia however that it is not worth setting up local training facilities 

especially for this sector. The necessary training will have to be obta:ned 

overseas. Only a few of the supervisory staff would however benefit from such 

visits; we suggest that initially courses could be arranged for the following:

Spinning and Weaving Masters.

Quality Controller.

Duration of such a course would not need to exceed 3 months, the main 

purpose of which would be to familiarise the participants with modern practice 

in similar organisations.
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TABLE B. Level of Skills Available at Debre Berhan

Technical supervision 

competence 

diligence

Direct Operatives: skilled

unskilled

Excellent Good Satisfactory Poor Bad

v-

9.0 OTHER METHODS OF PRODUCTION

If the N -T .C . intend to continue with carpet production it is recommended

that tufting machines be used and not looms. It must be pointed out, however,

that the pioduction rate of a tufting machine is very high. One machine

working three shifts will produce in one week as much as the average annual

production of the carpet loom installed at Debre Berhan. Clearly, before any

decision is made a study of the potential markets is essential, taking into
2

account the fact that the price per m of tufted carpet would probably be less 

than one half of the price of a similar carpet produced on a loom, i.e., the 

market would, therefore, be larger.
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DF9RF BFRHAN
TABLE NO, N/1 - MACHINE INVENTORY

• OOU.FN SPINNING - DF9RF BFRHAN

t--------------Machine
Description

Manufac turer Xodel Year
of

No.
of

No.
of

Inst
alled

Gan, Bobbin or 
size

Tube te
c•H JR tc Waste Drafting

System
Production Data

M/Cs Del* s 
Sp*dleeture per

Unit
kW

0

mra

Height

mm

Capa-
city
kg

P •cO -H
3 ? 
mm

+>« T3 *>e aPi a
0  to

> 'OH t> r- e 
e PCl c/j

System Output
Count
Nm

Turns
per
inch

Prod'n 
per 

Unit 
per hr

Over
all
Effic
iency
*

Knchir e 
Cond
ition

Fulling
Machine

Houget
PuesVerg
Bosson

- i?6u 1 1 1 1 , 1 500 - - 2 0 0kg ? 2 1

Pulling
Machine

K.D.B. - - 1 1 Not workin R owing to shortage 0 r apare parts 3

Pulling
Machine

Auteîa “ 1969 1 55 600 250kg ?6 1

Hopper Feeder Charpentier -
1965(1)

1 p

•hiker FI.D.B. - 1 19.8 2

■allow H.D.B. - 19 6 5™ 1 16.9 2

Fibre Trans
port Fan

Unknown - 1 9 6 ^ 1 22.0 1

Card Puesberg & 
Bosson

- 1 S * 12 30.5 2000 20m/min 1 . 5  -
2. 8 (1 .5}

1 6 .8kg 6 6 .5 3

Card Alexander & 
Antoine

- 1 8 x 19 23.5 2200 ?0m/min 1,5 - 
2.8(1,5)

89.6kg 67.9 3

Card Alexander 8r 
Antoine

" 1 16 X 1 0 23.5 2200 1 8m/min 5 . 0  -
1 0 .0  (5 )

2 8 .8kg 69.2 3

Ring Frame H . 0.9. - 'e .19 6 0 1 2 X 60 29.9 150(2) 9 55 0 . 5 1 8 - 2 0
m/min

1 . 5 96kg 3

Ring Frame Houget - But pur 
chased

• 1 112 27.2 130(¿) 9 55 0.92 2750 rpe 1 8 - 2 0
m/min

1 . 5 8 9.6kg z

Ring Frame Unknovn -
second
hand * 1 28 8 23.8 130 955 0.92 315O rpra 1 8 - 2 0

m/min
5 . 0 69.12kg 2

Cop Winder Delerue - 7 . 9 1 15 9.5kg 2

Cop Winder Delerue - 5 . 1 1 12 3.6kg 2

lop Winder Ovemag - 1 .6 1 10 7.9kg 3

-one Winder Gilbos 1 2 9 3

H,0.9. 11,1 1 u o 2300 rp. 3

Hank Winder Ciacomo
Bertona

- 1 20 1

Pirn Winder Hacoba - - 1 12

? o (?)

3

Double & 
Twisting 
Machine

Pfernninge-
ber*

4 . 0 1 2 X 96 0 .0 8 2995rpm 12.5
m/min

1 7 . 8 7.96kg 3

CD
( ? )

Estimated 
Ring Diameter



Table N/2

LOOSE STOCK DYEING AND FINISHING - DEBRE BERHAN

ITEM EQUIPMENT NO. OF 
UNITS MANUFACTURER YEAR OF 

MANF/INSTAL.
OPERATING

LOAD CONDITION REMARKS

2 Stock Dyeing M/c 1 Callebant De 
Bliguy

1967 - 2

3 Fulling M/c 1 Jos Kruckels - - 3 A Not in use
k Suction Hydro 

Extractor
1 Krantz 1 9 6 8 - 1

5 Centrifuge Hydro 
Extractor

1 Y. Charpentier 
& Co.

1 9 6 3 - 2/3

6 Drying Unit 1 Il II 1 9 6 3 3 Not in use - results in 
shade variation in hanks 
due to uneven drying.

7 Rope Wa sher 1 Ateliers Raxhor 1 9 6 3 - 2/3
8 Stenter 1 Tessile Mecc

anica
1 9 6 7 - 2 2.6 m width capacity

9 Raising M/c 1 Mario Crosta 1 9 6 7 - 2 2*+ Rollers
10 Raising M/c 1 Cornet 1 9 6 3 - 3 2k Rollers
11 Shearing M/c 1 Comtex 196^ - 2
12 Stenter 1 Krantz 1 9 6 7 - 2 2.6 m width capacity
13 Pressing K/c 1 Krantz Muller 1 9 6 7 - 2/3
Ik Decatising M/c 1 Monforts - - 2/3
15 Carpet Shearing M/c 1 Mario Crosta - - 2



TABLE N/3

1

PIRNW IND ING  DEPARTMENT - DEBRE BERHAN

Machines

Make : HACOBA

Type: Non-automatic

Number: 3 machines of 9 spindles each. 
(1 only in use).

Age: 15 years

Machine condition: 2

Count wound: 8 Ne.

Labour

Operatives per shift 2 shift total

Winder 1 2

Hours of work: 15 per day. 90 per week. 4575 per year



TABLE N/4

W ARPING DEPARTMENT -  DEBRE BERHAN

Machine

Type: Section warper

Make: SACFEM (Italy)

Number 1

Creel: 155 ends

Number: 1

Machine condition 3

Labour

Operatives per shift 2 shift total

Indirect 1 2

Direct 2 4

Total 3 6

Hours of work: 15 per day. 90 per week. 4575 per year.



1

W EAV IN G  DEPARTMENT - DEBRE BERHAN

Machines

TABLE N/5

Make of Loom HANFLET SNOECK SHONHEER LENTZ

Age (years) 50 16 25 11

Width R.S. (cm) 350 218 218 218

No. of looms 6 6 28 10

Speed (ppm) 73 96 38 138

Shedding Jacquard Dobby Dobby Dobby

Boxes 4 x 1 4 x 4 4 x 4 4 x 4/4 x 1

Warp stop None None None Electrical

Weft stop None None None Centre Fork

Let-off Negative Negative Negative Positive

Change feeler None None None None

Picking Under Under Under Under

Heald wires Steel Steel Steel Steel

Reed Fixed Fixed Fixed Fixed

Machine condition 3 2



TABLE N/6

i

W EAV IN G  LABOUR - DEBRE BERHAN

Staff per shift A B General Total

Production foreman 1 1

Maintenance foreman 1 1

Assistant foreman 1 1

General foreman 1 1

Shift foreman 1 1 - 2

Loom mechanic 3 3 - 6

Weaver 42 42 5 89

Spare weaver 5 5 - 10

Cleaner 2 2 - 4

Oiler 1 1 - 2

Weft/cloth carrier 2 2 1 5

Warp carrier 1 1 - 2

Dobby card fixer 1 1 - 2

Total 58 58 10 126

Hours of work: 15 per da/. 90 per week . 4575 per year.



TABLE N/7 1

FABRICS PRODUCED - DEBRE BERHAN

1. Family blanket. Type 1801 

Warp: 3/15.5 Ne cotton. 

Ends per cm: 6-8

Width: 2.2m

2. Double-faced blanket. Type 

Warp: 5 Nm cotton.

Ends per cm: 7.5 

Width: 1.6m

3. Yekatit and 1200A.

Warp: 5 Nm cotton.

Ends per cm: 7.5 

Width: 1.6 m

4. New Yekatit.

Warp: 2 / \ 5 . 5  Ne cotton. 

Ends per cm: 7.5 

Width: 1.6 m

5. Twill cloth.

Warp: 8s Ne wool mixture. 

Ends per cm: 10 

Width: 1.5m

Annual production

Blankets 1800 group 

Blankets Yekatit group 

Total

Weft: 1.5 Nm synthetic waste. 

Picks per cm: 11 

Length: 1.6 m

1805

Weft: 1.5 Nm synthetic waste. 

Picks per cm: 11 

Length: 2.2m

Weft: 1.5 Nm synthetic waste. 

Picks per cm: 7.3 

Length: 2.2m

Weft: 1.5 Nm synthetic waste. 

Picks per cm: 8.2 

Length: 2.2m

Weft: 8s Ne wool mixture. 

Picks per cm: 11

483,700

565,300

1,049,000

31,600Twill cloth



TEXTI LE MILLS OF DIRE DAWA

Processes: Spinning-short staple, acrylic, waste.

Weaving: Dyeing, Printing, Finishing

Ring Spindles: 50208. Other spindles: 5100. Looms: 1080
2

Annual production 29, million m .

1.0 MACHINE REGISTER

The register of spinning machinery installed at Textile Mills of 

Dire Dawa is presented in Tables O/l to 0/5. Unfortunately it was 

not possible in the time to obtain all the information required by the terms 

of reference for this report. Some of the model type references are omitted, 

and less frequently, the year of the machine s manufacturer. However, the 

most important failing of the tables is the inability to match, in all cases, 

production to machinery. This failing of course, has little effect on the 

compilation of the machine register. Running speeds are those quoted by 

the mills. In some instances machines are being run more slowly than is 

necessary in order to balance production at the different processing stages. 

Some specific instances are discussed below, nonetheless there remains the 

overall impression that this capacity of the equipment is really greater than 

that quoted in the tables. Pre-requisites for such an increase in capacity 

would be improved quality control, maintenance, operative training and 

probably some experimentation to find an alternative blend of fibres.

2.0 MACHINE PRODUCTION LEVELS A N D  CAPACITIES

2.1 Spinning Mills

2.1.1 Cording

Mill I is equipped with Platt and Toyoda cards.
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At the time of the visits 9 of the 24 Platt cards were covered by 

taupaulins, but only one was being resurfaced. Clearly the carding 

section is being run considerably below its nominal capacity, a fact 

confirmed by the low operating efficiency. All (5) cf the latest 

Toyoda cards (1970) are to be transferred to M ill 5 when the proposed 

extension to that mill comes on stream. A  conservative estimate based 

on the above arguments therefore suggests that TMDD have a carding 

capacity approximately 26%  greater than their current demand, as indicated 

by the target production data for September 1979, requires them to use.

This surplus capacity is equivalent to an hourly production rate of 251 Kg/hr 

Table A shows the basis on which these estimates have been prepared.

Mill 5 is equipped exclusively with Toyoda Type CE cards manufactured 

between 1965 and 1970. This was Toycdas transitional model which saw 

the company offering several variants and conversions capable of operating 

with doffing speeds from 6 r.p.m. to 27 r.p.m. (in the Stage 2' conversion) 

The doffer speedused in Mill 5 is between 8 and 10 r.p.m, that is, about 

as slow as the cards can run. Management, when questioned about this 

relatively slow speed of operation claimed that it was necessary in order to 

avoid the formations of nep in the card web. But the five classes of nep 

are:

(i) process nep, commonly produced by faulty carding

(ii) mixed nep, fibres tangled around a foreign nucleus

(Til) immature nep, generated by the processing of 

immature fibre

(iv) homogeneous dead nep, a tangle of nearly all dead fibre

(v) fuzz nep, a tuft of short fuzz fibres, i.e. the coarse and 

short fibres forming an undergrowth on the cotton seed.
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Thus only one variety of nep, (i), is produced at the card and the 

likelihood is that the main causes of high nep counts in the Ethiopian 

textile industry are malpractices in the cotton growing farms and at the 

cotton ginneries.

In any event experiments carried out, and published by Toyoda, 

suggest that there is no increase in nep count from simply running cards 

faster, at least until the production rates exceed 70 Ib/hr on their high 

production cards. Thus we believe that doffer speeds of between 10 and 

12 r.p.m. can be used on these Type CE cards yielding increases in machine 

productivity of between 20 and 40% respectively.

Productivity could be further increased if the flexible flats are 

replaced by semi-rigid flats and the cylinder and doffer speeds are 

increased to 300 and 27 r.p.m. respectively. It is, however, unlikely 

that this conversion is economically attractive at the moment.

TABLE A. T.M.D.D._______ Theoretical Carding Capacity

Capacity in Kg/hr at 100% Efficiency

Mill No. 1 3 5

Card Type No.

Platt 1950 24 192

Toyoda 1950 13 104

Toyoda 1970 5 40

Toyoda CK-7C 11 242

Toyoda CE 42 ___ ___ 752

Mill Totals 95 336 242 752
Grand Total 1330

Notes: 1. Allowing for an efficiency of 90% the Grand Total is

equivalent to an hourly production of 1197 Kg/hr.

2. Assuming current production needs are the same as those

for September, 1979, then after allowing for waste multiplier 

factors based on Akaki returns (none are available for TMDD) 

carded yarns require 21071 Kg/day and combed yams 1632 Kg/day 

production at the cards. In total this amounts to 946 Kg/hr 

production at the cards.

0/3



2.1.2 Combing ond Combing Preparation

Mill 5 is the only unit to have any combing capacity. The main 

feature of the combing and associated processes is the inbalance between 

them; no doubt reflecting the relatively low demand for combed sliver 

and yarn. The approximate total daily demand for combed yarn in mills 

3 and 5 is 1300 Kg. This corresponds to hourly production rates of 70 Kg 

and 60 Kg at the precomber drawframe and combers respectively. The lap 

former however has a production capacity of 193 Kg/hr @  100% efficiency. 

Hence to balance the plant and operate it at the present efficiencies,

3 drawframes, 1 lap former and 8 combers would be necessary, thereby 

giving a production capacity of 160 Kg/hr; an increase of 160% over 

existing levels. Room for this expansion could be obtained from the 

saving in carding space achieved with the higher operating speeds previously 

discussed. The additional cost of the equipment to balance the plant would 

be an estimated US %  400 000.

2.1.3 Drawframes

Total current drawframe capacity for mills 3 and 5 is 1150 Kg/hr at 

100% efficiency. This compares with a demand of 711 Kg/hr of yarn from 

the two mills, or 787 Kg/hr of drawframe sliver. Even if an overall operating 

efficiency of 85% is assumed (this is the claimed value in M ill 3) then there 

remains nearly 200 Kg/hr spare capacity in the drawing process - roughly 

equivalent to a 25% surplus.

2.1.4 Roving frames

Operating at their present speed, the Mill 3 roving frame capacity 

broadly matches the present level of demand (measured by September 1979 

production requirements).

The returned questionnaires from TMDD Mill 5, fail to assign the 

machines to the production of particular rovings. However, by analysing 

the demand according to the various blends and their frame operating speeds, 

it is possible to deduce that the current demand can be met on marginally less 

than 12 frames. The current capacity therefore is 17% greater than demand, 

and corresponds to 516 Kg/hr a surplus of 75 Kg/hr.
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We are uncertain of maximum operating speed of these frames 

which are older than those running in Mill 3. We note, however, that 

in the case of M ill 5's Blend B they are in fact running faster than Mill 

3's frames. If the same increase in operating speed which is possible in 

M ill 3 is equally possible in Mill 5 then this surplus can theoretically be 

increased to 150 Kg/hr.

2.1.5 Ring frames

The arrangements estimated average overall efficiency of the ring 

frames is satisfactory in relarion to their age and condition. Their capacity 

is in balance with the demand in September 1979. There is no spare capacity 

similar to that in the preparation stages.

2.1.6 Twisting frames

The 21 frames are fully utilized with no spare capacity. The 

department is operating at reasonable levels of efficiency.

2.1.7 Reeling frames

No problems are found with the operation of the reeling machines. 

Management policy has recently required a greater emphasis on the production 

of woven fabrics the effect of which is to leave 9 of the 33 units without work. 

Existing capacity is therefore 37% higher than demand. Management is 

expected to keep these machines operating satisfactorily beyond the end of 

the 1980’s - even though some were manufactured as early as 1948.

2.2 Weaving Mills

There are 1082 looms installed in the two Dire Dawa weaving mills, 

i.e. mills numbered two and five, viz:

Looms Mill 2 Mill 5 %  Effi

Toyoda — 648 68

Kovo 398 — 80

Ruti 12 12 82

Astra 6 — 45

Northrop 6 30

422 660
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The equipment in the weaving preparation departments is in 

balance with the looms. It would not be so in number two mill if the 

Toyoda looms were running at a higher efficiency level than the 68% 

at present being achieved.

With the exception of the Astra blanket looms,all the machines 

were originally automatic, i.e. they were fitted with automatic pirn 

change or shuttle change mechanisms. They have long since been 

removed from the Northrop and the Kovo looms because of difficulty in 

getting spare parts and the problems of maintenance. Hence these looms 

are being operated as non-automatics and their efficiencies must be judged 

in that light.

The six Northrop's are weaving towels and high warp breakage rates 

are normal with such fabrics. However, the 30% efficiency level obtained 

on the Northrops is abnormally low and a level of at least 60% should be 

expected, even allowing for high warp breaks and manual pirn changing.

The efficiency of the Kovo looms at 80% is excellent and demonstrates 

the benefits of specialisation of production. Only two fabrics are woven in 

the Kovo's with 362 of the 398 looms on one fabric.

Looms per weaver in number two mill vary from five to ten depending 

on skill and experience, with a very satisfactory average of 8^.

The Ruti looms in both mills are achieving 82%  at a speed of 200 r.p.m. 

whilst this compares favourably with the performance of the other types of 

looms, it should be borne in mind that the Ruti’s are fairly modern automatic 

looms of high quality. Weaving the simple plain fabrics which are in the 

looms an efficiency of 90% should be attainable.

The performance of the Toyoda looms in number five mill is less 

than satisfactory. They are operating at an average efficiency of 68%.

These are ostensibly automatic looms with automatic shuttle change 

mechanisms. Unfortunately, the mechanism gives a great deal of trouble, 

and at any particular time it is out of action on roughly one half of the 

648 looms. This is the major cause of the low loom efficiency. Later 

in this report a recommendation will be made to remove the mechanism 

from *he looms aid operate them as non-automatics. Thi number of looms .

0 / 6



per weaver, (currently 11), would then be reduced, but with manual 

shuttle changing an efficiency level of 80%  is feasible.

The productivity levels of the weaving preparation departments are 

roughly what one would expect with the type and age of the machinery in 

u<e, e.g. manual cone winders, old pirn winders on which the automatic 

change mechanisms are not working. Overall labour productivity is 

diminished by a legal requirement to provide light work for female workers 

when pregnant. Thus two pirn stripping machines are unused to give 

employment as manual pirn cleoners to large numbers of women. There are 

up to 60 pregnant women on light duties in N o.5 mill alone.

2.3 Finishing

The department has excess capacity over weaving. Selected 

additional production could be taken in, either on own account or on 

commission basis, from elsewhere within the N .T.C. (Asmara Textiles), to 

satisfy any overall shortage of dyed/printed goods.

Surplus Equipment

Caustic Lye Refrigerator Unit (Hitachi Hasegawa) - 1964 - would

require refurbishing for future use.

Schreiner Calender (Kleinwerfers) - 1959 -  The equipment

is in good condition considering age

Raising machine (Monforts) - 1953

Raising machine (Onki) - 1965

Both machines are in reasonable condition 

but in all probability would require 

recording before use.
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3.0 BU ILDING A N D  SERVICES

3.1 Buildings

The buildings on the site ore of various ages, the oldest being 

about 45 years old. Precise information is not available because many 

of the factory records were lost in the 1940's.

In general the condition of the various buildings is reasonably good

in relation to age. The site is well laid out and has space for expansion
2

amounting to 250000m , at which 20% is within the existing boundary 

fence and the rest on adjacent land.

3.2 Fire Precautions

The plant is well equipped with fire fighting equipment including 

hydrants, extinguishers wet and dry, and sand buckets.

3.3 Steam Generation

From five package type boilers:

Boiler No. 1 Type KMH - 8 Rating 4000 Kg/hr 1975

No. 2 MP - 506 4 200 Kg/hr 1965

No.3 MP - 708 5200 Kg/hr 1967

N o.4 MP - 708 5200 Kg/hr 1969

N o.5 MP - 708 5200 Kg/hr 1969

The steam generating plant was operated in a well organized and 

efficient manner. Boiler water treatment and chemical listing being 

carried out on a regular basis. Steam condensate only partially utilised 

though work is in hand to improve this situation.

Boiler feed water is filtered and chemically treated, facilities for 

the chemical testing of this are to hcnd.

3.5 Water Supply

The Company sources of water are own artesian wells and a small 

river flowing within the vicinity of the factory. Both sources are prone
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to drying up during the dry seasons -  normally December-January; but

also August/September during 1979. Drilling for additi}nal water

supplies is under way some distance from the factory - these sources

have still to be proved and capital acquired for the laying of a pipe

line. Since the known shortage of water accounts for o 10-15%

reduction in budgeted annual volumes, the provision of such capital

should be a priority in the event of the new drillings being positive.
3

Required water demand is 2000m per day.

3.6 Process Effluent

Domestic effluent is fed direct to municipal drain system. Process

effluents are passed to a series of settling tanks prior to discharge to

municipal drains -  no treatment is given prior to discharge. There is no

local legislation specifying the limits of impurities discharged. Total
3effluent discharge is approximately 1 500m per day.

3.7 A ir Conditioning

A ir conditioning installations at TMDD are designed and manufactured 

by Hall and Kay Ltd, England. They are central station installations with 

additional water spray units to assist with humidity in the weaving departments. 

A  summary of the installations is given in the table below:

TABLE A._____ Air Conditioning Installations (Hall and Kay)

Area 

Mill 1 

Mill 2 

Mill 3 

Mill 5:

Installation

None

Central station, 2 supply fans 

Cen, al station, 3 supply fans

Capacity

2 x 40 000 CFM

3 x 44 660 CFM

Blowing and Carding 1 Central station, 1 supply fan

Ringframes 

Expansion 

Weaving Prep 

Weaving 

Expansion

Mill 7:

1 Central station, 2 supply fans 

1 Central station, 1 supply fan 

1 Central station, 2 supply fans 

1 Centra! station, 2 supply fans 

1 Central station, 1 supply fan 

1 Central station, 2 supply fans

72000 CFM 

2 x 40000 CFM 

67500 CFM 

2 x 40000 CFM 

2 x 36000 CFM 

80000 CFM 

2 x 50 000 CFM
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We have been unsuccessful with our attempts to obtain the 

detailed technical specifications from Hall and Kay Ltd. Some years 

ago (1974 ) the ownership of the company changed hands and it seems 

that the technical records may have been lost during the changeover. 

However, discussions with their technical representatives lead us to 

believe that the M ill 3 installations were nor equipped with return air 

filtration. They believe that M ills 5 and 7 however, are equipped with 

air filtration.

It is not Hall and Kay's policy to issue standard operating and 

maintenance manuals. However, the company has offered to prepare 

some information on these subjects, and these wili be forwarded to TMDD 

separately.

The conditions of the installations at TMDD varied from poor to bad. 

The mill operated the plants manually, essentially in two modes; one for 

dry weather and one for wet. Some installations had the automatic 

controls functioning, and records suggested that intermittantly, sometimes 

for periods up to several weeks duration, the plant was supplying ai r to 

specified conditions. However, the general conditions of the plants 

suggested that the standard of maintenance is inadequate. Typical faults 

found during examination of the plants are:

(a) Mill 2

(b) Mill 3

(c) Mill 5

Water separators not cleaned properly, so 

droplets are drawn down the supply air ducts.

Control system functions correctly, but the 

textile operatives, who have access to the 

keys locking the plants, shut down the butterfly 

valves controlling the flow of water to the 

sprays - apparently without explanation or 

notification to the air-conditioning engineer. 

Water separator blades need cleaning properly.

1 set of fresh air control louvres not operating. 

System set to full fresh air by setting the 

temperature controller to 0°C. Watersupply 

control valve locked in position. Operatives
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unable to move the valve and do not know if 

it is locked in the open or closed position.

The condition of the wiring to electrical switch- 

gear is bad, and very dangerous. Water separator 

blades are damaged and water droplets pass freely 

into the supply a  r ducts. Under these conditions 

misting of the supply air duct work is hardly 

surprising. In one instance sections of the ducts 

have needed replacing only five years after being 

installed.

(d) M ill 7 In this mill there is some evidence of better

communication between the technical management 

and the air-conditioning engineer. The plant is 

operating in a more stable manner. The condition 

of the installation is satisfactory -  probably 

reflecting the fact that it is relatively new. The 

fact remains however, that generally speaking the 

air conditioning installations are poorly maintained 

and operated. Answers to questions regarding current 

air-conditioning maintenance staffing levels suggest 

that the resources allocated to this sector are too low. 

In order to staff adequately all the air-conditioning 

plants on the site we believe it necessary for 

management to employ full time, the following:

Air conditioning mechanical engineer. 1

Conditioning room shift mechanics 9 (3 shifts)

Maintenance mechanics 5

Others _2

Total 17

Note: The maintenance mechanics should include at least

two instrument engineers.
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In order to bring the existing plants op to full working order, we 

believe TMDD should employ the services of a commissioning engineer 

from Hall and Kay. The cost of such an engineer, in time and subsistence, 

plus an allowance for replacement and spare parts would we believe amount 

to US $'440000. Current replacement costs for the plants would be roughly 

4 times this cost.

4.0 ASSESSMENT OF MACHINERY C O N D IT IO N  * 2

4.1 Short Staple Spinning - Mills 1, 3, and 5

4.1.1 Opening and cleaning machinery

In Mills 3 and 5 the opening and cleaning machinery is manufactured 

exclusively by Howa. That in M ill 5 receives a slightly lower rating

(2) than that in M ill 3, (rated 1), because latter needs the services of an 

Howa engineer to cure the problems with the automatic doffing and weighing 

scutchers specifically, and more generally to rehabilitate the remainder of 

the plant.

Both these opening and cleaning plants should continue to operate 

satisfactorily until the end of the 1980's; given the existing level and 

quality of maintenance available at the plant, and that the services of the 

Howa engineer be obtained. The machinery is designed according to modern 

practice and in our judgement based on relevant social, technological, and 

economic trends is unlikely to become obsolete within that period.

In M ill 1 the situation is different. The machinery is manufactured by 

Trutzschler and Platts, and it is old - the latter dating from 1950, the former 

from 1939. Already obtaining spares for the Platt machines is becoming 

difficult. The management propose to preserve the existing opening and 

cleaning equipment for the preparation of waste raw material, mainly for 

spinning into market yarns. We do not agree with this proposal. Though 

the necessary spares probably can be made on site, the demand for skilled 

fitters and machinists is so high in Ethiopia generally and in the public 

sector in particular, that we believe their employment on this type of work
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is not cost effective. They are better employed keeping more modern 

machines operating at o higher level of productivity. We therefore 

recommend scrapping this machinery. Spinning waste will then be 

processed in the normal way using the labour available in Ethiopian 

mills for grading and blending the fibre.

Examples of soft waste, suitable as a diluent for the raw cotton 

consumed in Blend B, for coarse count yarns, was noted at Debre Birhan 

woollen spinning plant. This waste was allegedly from Dire Dawa (a 

fact firmly denied by the Dire Dawa management). In any event the 

quality was too good for the intended end-use. Currently TMDD is 

blending roughly 2^% of reasonable waste from Mill 3, and 5%  to 6%  

waste from Mill 1 with the raw cotton used in M ill 3. In the light of the 

range of counts spun in M ill 3, this level of consumption is satisfactory.

4.1.2 Carding

M ill 3 is equipped exclusively with Toyoda Type CK-7C  cards 

manufactured in 1972. Except for a recurring problem with the clutch 

overheating now resolved by the use of a different type of clutch, this 

model card is of modern design and well established throughout the world.

All the cards, including those manufactured by Toyoda in 1950, 

should, if properly maintained continue to give satisfactory service for the 

next five years. With the exception of the Toyoda Type CE cards, those 

manufactured since 1970, that is the high production units, are expected, 

with the same priviso regarding maintenance, to give a satisfactory 

performance until the end of the 1980's.

4.1.3 Drawframes

The drawframes installed in Mill 1 are old. They are probably 

uneconomic to run when compared with new models and, in a technical 

stage quite obsolete. They should be scrapped. The existing capacity 

of 45 Kg/hr could be easily handled by two modem frames, are for each 

of the first and second passages. The third passage would then be no
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longer required. Cost of these replacements is roughly US *jjl 70,000 

at present prices.

M ills 3 and 5 have Toyoda drawframes throughout. The narrower 

and coarser range of counts spun in M ill 3 enables coarser roving to be 

processed on the drawframes consequently a higher production rate is 

achieved. Theoretically it would be possible to increase the output 

from M ill 5's drawframes by following the same reasoning. However, 

the quality control and supervision staff are effectively overstretched os 

it is, so we think it best that Mill 5's high level of standardisation be kept, 

and that the single but relatively fine sliver count remain unaltered.

All the drawframes have been given a rating of 2. We believe, as 

with other machinery, that they would benefit from a visit by a skilled 

Toyoda engineer. He would be able to correct the minor faults occurring 

on the machines at the moment; namely, the difficulty aligning both the 

photo-electric stop motion and the coiler tube. It was interesting to note 

that better regularity is obtained with the older machines. No doubt the 

engineer, during his visit, would also improve the regularity on the newer 

frames.

After rehabilitation these frames should last until 1985.

4.1.4 Roving frames

The Platt MS-1 roving frames running at only 700 r.p.m. and with 

small packages, were producing poor quality roving. Even though the 

end-use is sales yarn, it is better that these machines be scrapped. More 

regular roving, produced at higher speeds, on new machines would yield 

useful benefits at subsequent processes, for example; more regular yarns, 

stronger yarns, fewer end-breaks, higher operative productivity etc.

Mill 3 and 5 are equipped with Toyoda machinery.. M ill 3 has 

the more recent Model FL-6 frames. They are however, only running at 

850 r.p.m. when their maximum possible speed is, according to the
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manufacturers catalogue, 1300 r.p.m. This slower speed probably 

reflects the poor quality of the card and drawframe feed slivers.

A  concerted effort by management and staff to lift the sliver quality 

should enable the rotational speed to be increased to 1000 r.p.m. 

and yield an increase in useful economic benefits and roving capacity 

of 17%.

With proper maintenance the frames should continue to give 

satisfactory service until the end of the 1980's.

The Model FA-1000 units receive a higher machine condition 

rating (2) than the newer model FA-4 units (rated 3) manufactured in 1968 

and 1970, because the former units, according to management give better 

roving. Nevertheless, all frames would benefit from servicing by Toyoda 

or other skilled engineers, particularly the drafting systems on the newer 

frames. Estimated current maximum cost including replacement parts but 

excluding subsistence and other expenses incurred by the engineers is 

unlikely to exceed US 120000.

4.1.5 Combing

All the machinery in this section is expected to have a satisfactory 

operating life throughout the 1980's. It is in very good condition at the 

moment, no doubt reflecting its under utilization.

4.1.6  Ringframes

M ill l 's  Platt ringframes were manufactured between 1948 and 1960.

By comparison with machinery installed in other Ethiopian mills they are old. 

However, they can be rehabilitated. Replacing the existing drafting systems, 

creels, spindles and rings the productivity can be increased by an estimated 

67% at a cost of roughly US %  450000. After such an overhaul the machine 

life is expected to extend beyond the end of 1980's.

M ills 3 and 5 use more modern frames, operating at speeds consistent 

with front roller and traveller life limitations. The estimated cost of
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rehabilitating the frames in M ill 5 necessary to ensure a satisfactory life 

until the end of the 1980's in both mills is US ^  I 360000 which includes 

refurbishing the pre-1970 frames with umbrella type creels, fitting 

replacement drafting rollers to all the frames, and completely overhauling 

the frames in both mills.

4.1.7 Winding machines

The relatively simple and easily maintained Murata winders are 

operated well below their theoretical maximum operating efficiency.

This reflects the demand for doubled yarn and cone/cheese wound packages. 

But the prevailing management attitude that any quality of yam can be sold 

is reflected in the settings of the clearers, that is they are set wide open.

At this setting they are totally ineffective, and might as well be removed 

from the winding units. The machine condition is generally satisfactory, 

but they would still benefit from a thorough overhaul -  hence their rating 

of 2.

Once this overhaul has been completed the machines should continue 

to give satisfactory service until 1985.

4.1.8 Twisting frames

As with the winders, the frames in Mill 5 would benefit from a 

thorough overhaul, so as to standardize the quality of the machinery, that is, 

to bring the feed rollers, guides, spindles etc up to a consistent standard. 

Once such a procedure has been completed the frames will give a satisfactory 

performance until 1985.

4.1.9 Acrylic staple spinning

Mil! No. 7 is engaged in the manufacture of two-fold hand knitting 

yarns (2/32 Nm and 2/36 Nm) from 100% acrylic fibre. It is therefore 

outside of the main stream of textile processing in Ethiopia and for this 

reason is treated separately.

Fibre is purchased in two forms; in bales and in tow. The baled 

form accounts for roughly one third of the consumption and the first operation 

it receives is carding. The carded sliver is then blended with the tow at the
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mixing g ill. The newly acquired Befama carding unit will enable the 

mill to alter the blend in future to two-thirds carded sliver and one third tow, 

thus increasing the value added at the mill.

Total capacity at each processing stage is as follows:

Carding 180 Kg/hr

mixing gill 189 Kg/hr

pin drafter 1st pass 184 Kg/hr

pin drafter 2nd pass 184 Kg/hr

pin drafter 3rd pass 101 Kg/hr

roving machine 190 Kg/hr

ringframes 172 Kg/hr

Two factors are puzzling about the above arrangement. The relatively low 

capacity of the third passage pin drafting and the use of autolevelling pin 

drafters at the second stage of drafting rather than the first. We strongly 

recommend the mill to consider dropping the first passage pin drafting 

sequence and using the following process; carding, mixing gill, HL-4 first 

pin drafting, HG -4 second pin drafting, roving and ring spinning in order 

to achieve a better balanced plant. The number of doublings should still 

be adequate for the process even with this revised arrangement. The revised 

capacity of the plant will then be roughly 140 Kg/hr, which for the 7392 

working hours a year gives a total annual production of 1030 tonnes, a figure 

which the mill already exceeds. We therefore, question the accuracy of the 

returned questionnaire, particularly the processing speed of the pin drafters.

The condition of the machinery is relatively good at the moment 

though for reasons of expense odd spare parts, for example for the Pneumablo 

fitted to the ringframe have not been replaced. The machinery is all rated 

either 1 or 2.

Staffing levels are satisfactory generally though the doffers are 

only handling 150 packages per hour which in view of the three sides per 

spinner (150 spindles per side) is relatively low. However, it is unlikely 

that management will be able to raise this figure without introducing the 

formal work measurement techniques recommended for the whole sector in 

Ethiopia.
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4.1.10 Condenser spinning

A small waste spinning facility is included on the site mainly 

for consuming waste fibre produced on the conventional cotton spinning 

plants. The yarns spun (1.5 Ne or 2.7 Nm) are consumed mainly in 

blanket weaving also carried out on the site. The complete spinning 

process consists of the following four stages: willowing, lap forming,

carding and spinning. Some idea of the under-utilization of the plant, 

which does not stem from a shortage of suitable fibre is that the card 

produces at only 6 Kg/hr, which for waste processing is roughly 10% 

of its nominal capacity. We estimate the capacity of each processing 

sector to be:

willowing 

lap forming 

carding 

spinning

250 Kg/hr 

100 Kg/hr 

60 Kg/hr 

16 Kg/hr

The machinery dates from 1952 and clearly if this sector of the industry 

is to be expanded, as we believe is the case, then a new installation 

would certainly produce blanket yarn more economically than the present 

system, even allowing for the fact that the existing machinery will have 

no depreciation cost after this interval of time.
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4.2 Weaving Preparation and Weaving

4.2.1 Conewinding

Number 2 M ill is equipped with Schlafhorst conewinders, 

model BKN, whilst number five mill is equipped with Japanese Murata 

machines. The various machines range in age from nine to twenty-two 

years. They are manual machines, i.e., creeling, doffing and knotting 

is done by hand.

Although they are labour intensive and running at slower speeds 

than modern machines, because they are in reasonable mechanical 

condition, and spare parts are available they are expected to have a life 

expectancy of five plus years.

4.2.2 Pirnwinding

O f the four makes of pirnwinders in use the Murata and Schweiter 

are in good condition with many years of useful life remaining. The other 

two makes are Koa (Japanese), and Schlafhorst. Both types were originally 

automatic but are currently used as manual machines. It is recommended 

that the Koa machines be overhauled by the manufacturers engineers, and 

that their automatic mechanisms be restored. The cost for the 18 machines 

(432 spindles) is roughly estimated at U3 %  200000 including the cost of 

renewal parts.

The 20 years old Schlafhorst machines are in very poor condition 

and spare parts are unobtainable. It is recommended that they be scrapped 

and replaced by new automatic pirn winders of modern design. These 

may be Schlafhorst, Scharer, or Schweiter, all are excellent machines of 

their type. The cost of new machines with spindles totalling 168 is 

U S / 750000.

It is possible that good second-hand machines can be obtained in the 

European textile industry areas at about 25% of the new price.
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4.2.3 Warping

The warping equipment is in good condition and should last for 

five to ten further years depending upon the age of the machines.

4.2.4 Sizing

The four Japanese Baba machines are in good condition but the 

two Sucker machines in number two mill are in need of major overhaul. 

This is within the capability of the mill staff. After overhaul the machines 

will be expected to have a useful life in excess of five years.

4.2.5 Weaving

Provided the Ruti looms receive good maintenance they should last 

for another ten years.

The Northrop looms on towel weaving have very low efficiencies 

but this is due to high warp breaks and frequent manual shuttle changing. 

No change is recommended.

The Astra looms employed on blanket weaving are robust simple 

looms and will last for many years provided that spare parts are available.

The Kovo looms, whilst obsolete, have been well maintained and 

will last for five or more years provided spare parts are available.

O f the looms the Toyoda present the greatest problems. Although 

only 9-14 years old their shuttle change mechanisms had been obsolete for 

30 years when the looms were built. It is a mechanism which wears and 

breaks shuttles quickly, and which makes heavy demands upon the loom 

mechanic, particularly when the loom is ageing. It is claimed that 50% 

of the shuttle change mechanisms at the Dire Dawa are out of order at 

any one time. Hence for practical purposes half the Toyoda looms are 

being operated as non-automatics with the shuttle changing carried out 

manually by the weaver.
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It is recommended that the shuttle change mechaism be removed 

from the Toyoda looms and that they be operated as non-automatic looms, 

i.e. weft be replenished manually by the weaver. It will be necessary 

to reduce the numbers of looms per weaver. By how much depends upon 

the frequency of pirn changes, but it is suggested that eight looms per 

weaver should be feasible, i.e. a reduction of three from the present 

11. The chief benefits will be, (i) reduced work load on the mechanics 

which should lead to higher standards at other aspects of loom maintenance, 

and (ii) a reduction in the cost of shuttle consumption, viz:

Shuttles used in one year on 648 Toyoda looms:

22800 Cost US f  312360 

Cost per shuttle US %  13.7 

Shuttles per loom year: 35 

Cost per loom/year US f t  480

Shuttles used in one year on 398 Kovo looms:

840 Cost ®  US f  13.7 = US f  11 508

Shuttles per loom year 2.1 

Cost per loom/year US 29

The Toyoda looms run faster than the Kovo at 160 p.p.m. compared 

with 145 p.p.m. If it is assumed that the Toyoda shuttle consumption, 

running as a manual change loom, is double that of the Kovo, i.e. at a cost 

of US 58 per year, then the saving per loom/year is US %  422, or 

approximately US f  273000 for all 648 Toyoda looms.

Weavers are currently operating 11 looms and receiving approximately 

110 Birr per month in wages. With three shift v -oving there are three weavers 

per loom set, hence;

Weaver wage bill per 11 looms per year

= 3 x 110 Birr, x 12 = 3960 Birr 

or approximately US f  2000 

or US %  182 per loom/year
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Clearly more weavers can be employed and a substantial saving 

from reduced shuttle consumption will still be gained. Furthermore, 

the cost of extra weavers wages will be in Ethiopian Birr whilst the 

whole of the saving will be in foreign exchange.

If this recommendation is accepted it is anticipated that the higher 

standard of loom maintenance that will result will give the Toyoda looms a 

life expectancy in excess of five years.

4.3 Finishing

This unit is probably the best organised and controlled of all the 

units visited in Ethiopia. To maintain this state in the future, some 

urgent consideration should be given to key areas which unattended to 

could jeopardise the continued success. In our opinion these are:

1. Consideration to be given to the replacement/renewal

of equipment for the preparation of fabric prior to dyeing, 

printing etc. Continuous or large batch methods would 

be a preferred system (for quality and efficiency reasons) 

than the present small batch method on jigger machines.

2. Several key items of equipment are in urgent need of major 

overhaul, which in all probability, is beyond the resources

of the department. Capital provision for this should be made.

(refer to inventory of equipment).

4.3.1 Preparation Equipment

Approximately 80% of factory production is initially batch prepared 

on the jigger machines. Fourteen (of seventeen) machines are twenty years 

old and although running have been cannabalised to varying extents - 

this being the case, there is considerable doubt as to the continued 

availability of spares end therefore, life of these machines. To avoid 

this becoming a serious bottleneck a replacement programme should be 

drawn up for implementation in the forseeable future - either with



replacement machines or continuous equipment, the latter allowing 

greater uniformity and better labour efficiencies.

4.3.2 Singeing equipment

Although the equipment appeared to be functioning correctly, 

it was reported that due to variation in the quality of fuel - that the effective

ness of the operation was unpredictable. The fuel being kerosene.

As this may be attributable to failure of the carburettor system, this 

should be investigated and rectified. Alternatively, if this is not possible 

the replacement of this equipment should be considered and budgeted for.

4.3.3 Yarn dyeing-processing

Both the yarn bleaching and Acrylic yam dyeing plants were 

operating as well organised production units. With the exception of 

two old type hank dyeing machines in the yarn bleach section the equipment 

is good and has been maintained in this condition.

4.3.4 Comments on equipment inventory table 

Comments on finishing equipment

Machine N o .2 Machine reported as working inefficiently (quality-wise)

owing to variation in available fuels.

3 All seals for pressure lids badly badly or missing completely.

4 Frequent break-downs reported, delays in repair owing 

to non-availability of spare parts.

Most panels on control boxes missing - aggravating

the deterioration of electrical and mechanical components.

9 1964 equipment - one unit is a complete write-off, the

second unit is operational and could be maintained by 

cannibalising the write-off unit.

13 The Hot Flue Unit in need of complete refurbishing.
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Machine No. 18 1964 temperature control inadequate, causing

fixation problems. Further problems caused by 

condensation droppings -  suggesting an inbalance 

in the machines ventilation system.

20 Rubber shrinking sleeve badly damaged -  suggesting 

that the machine has been stopped on occasions at 

full heat. Overheating of sleeve stated to be a 

problem - this could be reduced by the installation 

of additional spray unit serving the inside of the 

sleeve.

21 Not in use - surplus to requirements.

25 Production demand is satisfied by one machine. 

The second machine is being cannibalised to 

maintain the one in production.

Cotton Hank Processing Plant

7 Not required to meet production targets.

5.0 W ORKING  ENVIRONM ENT

5.1 Atmospheric Conditions

5.1.1 Spinning

High levels of airborne dust are observed in all spinning 

departments. Lack of air-conditioning machinery, or in those mills 

which do have plant, either bad design or bad maintenance are the 

main causes. We recommend TMDD to issue their blow-room 

operatives with face masks.

Working conditions in the waste spinning section are particularly 

bad. If is understood that plans exist for the ceasation of production 

in this section - otherwise, ii would be our recommendation that an air- 

conditioning/ventilation system be installed.
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5.1.2 Weaving

No. 2 mill - air conditioning plant could be more effective 

with the provision of a false ceiling. This particular shed somewhat 

dirty in comparison to others -  otherwise, satisfactory in respect of floors, 

spacing and lighting.

Conditions in N o .5 are excellent, comparing well with general 

international standards.

5.1.3 Finishing

Working conditions were reasonable within the department - some 

forced air ventillation in localised 'hot spots' could be advantageous in 

improving operative performances.

5.2 Health and Safety

5 .2 .1 Spinning

With the exception of the cards on which guards were removed in 

order to assist machine cooling, the company supervision is successful 

ensuring that machines are well guarded. However, last year we believe 

the company treated some 472 accidents (mainly to hands), of which 79 

are classified as major, that is resulting in either amputation or an 

insurance claim of more than 18% of the annual salary. Doctor 

attributes many of the accidents to poor training. High intensity noises 

are causing impaired hearing. No ear plugs are provided at present.

5.2.2 Weaving

There were no unusual hazards present in the weaving and weaving 

preparation departments. Machine guards were used where appropriate 

and the passage ways between machines were adequate and kept clear.

Workers in the weaving shed did not use any protection for their 

hearing. It is recommended that they be issued with ear plugs or muffs.
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5.2.3 Finishing

Whilst not commanding any management priority the standard 

of machine guarding (withsome noteable exceptions) appeared better 

than at other factories -  a factor possibly attributable to a better 

standard of engineering maintenance apparent in the factory.

5.2.4 Health care

The factory maintains a health centre that is available to all 

employees. This is a model unit - worthy of adoption at other major 

manufacturing centres. Apart from normal first-aid facilities, it 

houses a fully qualified medical unit complete with X-ray equipment.

From medical diagnosis it has clready identified the first cases of 

Bissinosis - and is taking positive action to reduce the effects of the 

disease with suspect cases, statistically monitoring the occurences.

Absenteeism is claimed to be high, especially in the weaving 

department. Sickness is the usual cause, usually associated with the 

chest, asthma etc. The mill is operating for 8448 hours per year on 

three shifts, i.e. 2816 hours per operafive/year, or 56 hours per 

operative/week.

It is suggested that these working hours are excessive, and that 

much of the sickness amongst employees may be attributed to cumulative 

fatigue. It is recommended that the hours per shift per employee be reduced 

by the introduction of a fourth shift This would reduce the hours worked 

on shift to approximately 42 per week per man. Extra employees will be 

needed but not 33% more for the extra shift can be manned to a large 

extent by operatives currently employed on day work. Consideration of 

this proposal is strongly recommended.
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6.0 M A INTEN AN CE

1

The textile mills in Ethiopia are conscious of a need to improve 

the level of machine maintenance. In the main, mills are thinking of 

introducing planned maintenance, but TMDD is exceptional in that most 

of the schemes they operate have been introduced and operated for a 

number of years now. These schemes include those which monitor

— the number of rollers ground

— the height and condition of flats on cards

— card clothing condition

— spare parts fitted to all machines, stock levels of these 

parts and their cost when purchased

— repairs carried out on all machines; each machine 

having its own repair record card.

—  scheduled maintenance programmes for spinning machines 

cards, loom - all either being prepared or introduced in 

1979, and for the future

— full maintenance cost control and recording system.

However, the introduction of these schemes has failed to yield 

the standard of maintenance that we expected. The main reasons for this 

failure are we believe:

— sporadic implementation of the schemes, confirmed 

by record sheets

— inadequate supervision of the schemes

— inadequate supply of skilled technicians with which to 

carry out the work

TMDD has no difficulty obtaining spare parts from overseas 

suppliers, and the workshop machinery it possesses is comprehensive 

in both its capacity and variety. One noted exception is that the
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workshops include no heat-treatment facility to enable them to stress 

relieve welded parts. However, we believe that such facilities do exist 

in the town of Dire Dawa and therefore their provision at the mill should 

not be rated as a high priority.

In order to prevent the rapid deterioration of the spare parts 

stored on the TMDD site we recommend that the store be improved 

so that more room is available. Management have suggested that Mill 1 

might, after roof repairs have been completed, because the new site of 

an expanded store. We concur with this suggestion, but if space 

considerations still dictate that some machine parts have to be stored 

on racks which do not allow them to be stored separately, then these 

parts could be coated with a suitable compound prior to storage. A 

suitable coating medium can be obtained from:

Cray Valley Products

Orpington, Kent. Contact Mr O 'Hara for details of application.

If the malpractices and limiting factors noted above can be 

corrected, then the benefits which would come into being in the mill 

would be mainly related to improved quality of product and improved 

labour productivity. No increase in machine productivity can be forseen 

without some increase in existing spinning capacity.

No evidence was found in the mill of any appreciation of the 

benefits which can accrue to mil! management from collaboration between 

maintenance departments and quality control department. The maintenance 

department tended to work to objectives set for itself rather than for the 

overall benefit of the company as a whole.
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7.0 QUALITY

7.1 Spinning

Quality control and yarn quality in TMDD

Eight people were observed working in the Quality Control 

department which serves the cotton yarn and weaving departments. 

The department operated a limited range of tests mainly concerned 

in spinning with the control of laps, second passage drawframe sliver,

and yarn. The frequency of some of the tests carried out is given in

Table B below:

TABLE B Testing programme at TMDD

Department Frequency of test

A. Blowing room Lap weight, ounces/yd monthly

Waste, percentage monthly

Raw cotton, moisture % weekly

B. Card room Sliver weight, grains/yd - monthly

Waste, percentage monthly

C. Drawing Sliver weight, groin$/6 yd- weekly

D. Combing, lapformer Sliver weight/yd fortnightly

comber Sliver weight grains/yd weekly

Noil percentage fortnightly

Moisture content fortnightly

U % fortnightly

E. Simplex Roving weight grains/120 yd- monthly

U % monthly

F. Ringframes Yarn weight, grains daily

Lea strength 3 days

Single yarn strength weekly

U % monthly

Blackboard examinations - unknown
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The testing programme outlined above is suitable for determining the 

overall quality standards in the various departments, but quite clearly lack 

sensitivity. For example, the weighing of the laps will indicate any long

term variation in lap weight, but yields no information about the variation 

in lap weight across the width of the scutcher. It is therefore impossible 

to use the test as any basis for anything but the most generalised comment 

on the settings on the scutcher. The frequency of the test is also of 

questionable value. The scutchers can deteriorate well beyond acceptable 

limits within a 28 day period.

A  similar criticism can be levelled against the spun yarn tests, 

though the frequency of the daily tests is acceptable. In order to be able 

to react to machinery malfunctions as quickly as possible, and to determine 

the probable nature of the malfunction we recommend that the daily 

test programme presently carried out is augmented by daily tests on the 

Lister Evenness Tester. It is unlikely that the Acrylic mill testing programme 

is fully utilising the installations there. This expanded programme of tests 

will provide the information necessary for the mill to begin a quality 

improvement programme and at the same time help to promote the 

communication between maintenance and quality control departments 

which is so necessary to change the prevailing attitude; that any quality 

produced can be sold.

Blackboard tests are carried out on parallel boards. If taper 

boards were used, then again additional information on yarn irregularity 

would be revealed to the testing department. The evidence, based on 

an examination of the three grades of yarn identified when M ill 5 was 

first commissioned, suggests that the mill is now unable to produce yarns 

to the highest standard. An admittedly small sample of the current 

production appeared similar to the second grade standard of a three 

standard scale.
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Finally the recommended number of staff and their respective 

titles for providing adequate control coverage of all the spinning 

mills in TMDD is we believe:

Supervisor

Calculator

Preparation analysers 

Yarn analysers 

Raw cotton analysers 

Twist analysers 

Us ter operators 

Yarn appearance 

Transport

Total

1
1
5

5

2

4

3

4

_4
29 all working one shift/day.

7.2 Weavings

The Kovo, Northrop and Astra looms were weaving without warp 

stop mechanisms. This means that every warp breaks creates a serious 

fault for a warp thread is missing for several inches. Cheap fabrics 

destined for the unsophisticated rural market were produced on the 

Kovo looms, and fabric faults are acceptable to those consumers.

For a more sophisticated market with higher quality standards such 

faults would be unacceptable.

The Toyoda looms were producing a variety of fabrics, most of 

which were of a higher standard than those woven on the Kovo looms.  

Nevertheless, many cloth faults occurred,the most of which was weft 

bars at the shuttle change. The fault seemed to occur at every shuttle 

change i.e. every half metre of cloth, and is symptomatic of maintenance 

problems with the shuttle change mechanism and variation in tension 

between the different shuttles.
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The Ruti looms produced the best quality and for this reason the 

more expensive polyester/cotton twill was woven in those looms.

Although the cloth was not good enough for export to a developed 

country, by the standards required in the Ethiopian market, or East Africa 

generally, the quality was adequate.

Cloth inspection procedures were good and superior to those 

found in other mills. Faults were recorded and information on 

especially bad rolls of cloth was fed backto the weaving shed for action.

7.3 Finishing

From observations of materials to hand, the quality of finished 

products, in all sections, appeared to be good and at a level above 

that observed in other units processing similar qualities.

For the further advancement of product quality, an enlarged 

quality and technical control section - suitably staffed and equipped 

would be recommended.

8.0 WORKFORCE, PRODUCTIVITY A N D  SKILLS

8.1 Spinning

Labour productivity in M ill 1 is very low. No particular 

process is responsible for the situation which arises mainly as a result 

of the poor conditions of the machines and their products. This, however, 

cannot be the sole reason obsolescence probably accounts for no more than 50%  

of the difference. Rather is is caused by atrocious working conditions 

arising from the lack of air-conditioned and filtered air and general run

down condition of the equipment when compared with other mills on the 

site. The knowledge that the company is in effect negotiating to replace 

this mill will also be a contributory factor.

Mill 3 has an overall count corrected O HK value roughly 150% 

higher than the target figure. In this mill the distribution of surplus

> 0/31



labour is not found to be equally distributed across all the processes.

Both the roving frame and ringframe processes are roughly 250% 

higher than target. Part of the explanation for this difference has 

already been dealt with in the examination of the machines performance 

where it was pointed out that there exists a significant surplus of capacity 

at the roving frames. In addition the target' roving frames are based 

on easy doffing frames on which the flyers lift well clear of the spindle 

in order to facilitate doffing. Not all the frames had this facility 

in Mill 3. However, the largest single cause of low labour productivity 

is the higher number of ring spinning doffers used in Mills 3 (and 5).

In mill 3 the average nett weight of yarn on the bobbins is roughly 

90 grams. With a daily production of 7431 Kg, 3440 doffs/hr are 

necessary. To carry out this doffing the mill employs 21 doffers giving 

a doffing rate of only 163 per hour. Even allowing for a 25%  

absenteeism, the rate only increases to 215 doffs/hour/doffer. If, as 

we believe, 350 doffers/hour/doffer is a reasonable short-term target for 

Dire Dawa to aim for, then in order to achieve this the following 

objectives need to be achieved;

* reduce absenteeism to 10% - saves 4 doffers

* increase labour productivity - saves 4 doffers

The picture in Mill 5 is similar but not quite so bad. The doffing 

rate, after allowing for the same level of absenteeism is marginally greater 

than 300 doffs/hour/doffer.

M ill N o .5 only requires a reduction of its OHK based labour 

productivity of 4 5%  in order to reach the target values. We believe 

that such a reduction is possible if preceded by the establishment of a 

work study department to study work allocation within the mill. Such a 

department is also required for other purposes, but does not provide a 

short term solution.
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Direct labour skills are similar to the levels common in other 

N .T .C . mills which are universally low. Training is of the 'on the 

job' variety and is inadequate. More formal methods of training are 

recommended for all but unskilled tasks. The Dire Dawa plant is 

large enough to sustain a viable training school staffed by professional 

instructors and a strong recommendation is made that the establishment 

of such a school be a priority project.

8.2 Weaving

Labour productivity is roughly similar to that in other N .T.C. 

weaving mills. It is low in relation to similar type weaving mills in 

other parts of East Africa, viz.

Operative hours per 100000 m of weft inserted

N o .2 mill: 8.0 hrs

N o .5 mill: 7.5 hrs

Kenya, automatic looms: 4.0 hrs

Kenya, non-auto looms: 5.9 hrs

The operatives included in the calculation are the total 

operatives employed in weaving preparation, weaving, and grey cloth 

inspection. A  substantial number of excess workers are employed to 

cover absentees, usually through sickness. Other recovering from 

sickness or permanently disabled or pregnant are employed on light 

duties for which jobs frequently have to be created. There are sufficient 

employees in the plant to operate a four shift system giving shorter working 

hours per employee. For example, in N o .2 mill there are 11 loom 

mechanics on each of the three shifts, plus 22 on day work, whilst in 

No. 5 mill there are 11 loom mechanics per shift plus 51 on day work. 

Many spare weavers are employed, 27 per shift in N o .2 mill and 45 per 

shift in No. 5 mill. The introduction of four shift working with the 

existing labour force is strongly recommended.
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Skills of the technical staff, e.g. mechanics ond other

maintenance workers, ore limited by inadequate training and 

lack of maintenance manuals. Supervisory staff are hompered in 

their training role by the same problem, lack of instruction manuals in 

Amharic. Translations of such manuals are an urgent requirement and 

their provision should be a priority task. This comment applies to all 

the N .T.C. mills.

The turnover of workers is said to be high with weavers 

providing one of the biggest problems; weaver turnover is estimated 

at about 20% per annum. This level of wastage, about 150 per year 

justifies the establishment of a Training School on the site. On of 

the job training training which is the current practise is inadequate 

in these circumstances.

8.3 Finishing

Whilst existing first and second level line management are 

fully experienced and technically competent, concern was expressed 

that there was am extreme shortage of trained technical and management 

staff at lower levels.

In the absence of finalised operative training schemes, ihe only 

training extended was by way of time and experience.
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TABLE N o .0/1 INVFNTORY OF SP INN ING  MACHINERY

SHORT ST A t 'E  S P IN N IN G  - DIRE DAW A - M i l l  N o . I

M a c h in e
D e s c r ip tio n  M a n u fa c tu re r Model

Year i No. No. Installed
of of of Power

M an’ture M / c * Del's kW
Sp'dles

Con, Bobbin or
Tube Size________ Working

0  Height Capacity Width 
mm mm, kg rnm

Operating Delivery 
Speed Speed

PRODUCTION DATA
Wast •» Drafting cj c 1 Turns Pi od ' n Overall 1 Ma c R « he

1 Removal System Count per per Effic- Condii ion
System Ne inch unit iency

per %
hr i

t

Blending Feeder : Trutzschier , 1939 1 6.5
Opener M : 1939 1 4.5

Hopper feeoer 1 " ! 1939 1 : 6.5
Scutcher 1 " 1939 1 6.5
Blending feeder " ; 1939 1 6.5
Hopper feeder Platt ‘ 1950 1 j 3.5
3-Bloded opener : 1950 l ' 4.5
Scutcher " 1950 1 ! 4.0
Condenser , Trutzschier | ; 1939 1 i 2.0
Marenol transfer 
wheel

Platt 1
1

: 1950 1 I 0.5

I
4
4
4
4
4
4
4
4
4
4

Cards Nat» 1950 24 1 1.5 300 880 3.02 9.96 rpm (doffer) 0,142

1--------

6.67kg 7°% ;u 3
Cards Toyodo 1950 13 1 1.5 300 880 3.02 9,96 rpm (doffer) 0.142 t  - 6.67kg 70% 2
Cords Toyodo 1970 5 1 1.5 300 880 3.02 9.96rpm (doffer) 0.142 - . 6.67kg 70% 2

Prawframe 1st pass Platts 1929 , 4 1.5 300 880 4.12 72 n\/mi n 4 over 5 0,141
—

18.09 kg (1) 75%... 4
Drawframe 1st pass '*

1950(2)
1 4 1.5 300 ! 880 4.12 72nrv/min 1» 0 . Ì4 I _ 18.09 kg 75% 4

Drawfrome 1st pass O K K 1935 * 4 1.5 300 : 880 4.12 35 n\/min II 0.141 - 8.79kg 40% 4
DrawFiame 2nd pass Platts 1950 1 4 1.5 300 880 4.12 62,7 rr/min II 0.144 - 15.42kg 75% 4
Drawframe 2nd poss Platts 1959 1 4 1.5 300 860 4.12 6 2 , 7  m/m\r\ II 0.144 . 15.42kg 75% 4
Drawframe 2nd pass O K K  ; 1935 1 4 1.5 300 880 4.12 35 m/min M 0.144 . 8.9: kg 40% 4
Drawfrome 3rd pass Platts j 1950 2 4 ' 1.5 300 880 4.12 62 m/min II 0.151 - 14.55 kg 70% 4
Drawframe 3rd pass 1959 1 4 1.5 300 880 4.12 62 rrv/min " 0.151 - 14.55 kg 70% 4

Roving frames Platts MS-1 1950 4 120
i ° -5

! 0.48 700 rpm SKF3- 1.05 1.08 66.65 kg 50% (,) 4
; zone

Ring frames Marzoli n o ; w o r k i n g  a n d !p l a n n e e > TO BE SCRAPPED 1
Ring frames Platts 1948 1 400 8.25 2H3 0.74 6450 rpm ’neumafil 2-zone 10.00 1 1 .46 20.26 kg 82%!!! 3
Ring frames 1948 3 400 ! 8.25 203 0.74 6930 rpm »• 2-zone 13.00 15.05 12.75 kg 82% 3
Ring frames " 1950 4 400 ! 8.25 203 0.74 6930 rpm " 2-zone 13.00 15.05 12.75 kg 82% 2
Ring frames i " 1960 5 400 j G.25 203 0.74 6930 rpm m 2-zone 13.00 15.05 12.75 kg: 82%  1 3
Ring frames " 1960 3 400 ' 8.25 203 0.74 6930 rpm it 2-zone 21.00 19.51 6.09 kg 82% 3

Twisting frames Hamel 1960 6 380 ! N O T  IN  OPERATION O W IN G  TO SURPLUS CAPAC ITY 2.32 3

(Ì) Estimated
(2) Piatti 1914 markings



TABLE No. 0/2 INVENTORY OF SP INN ING  MACHINERY

SHORT STAPLE S P IN N IN G  -  DIRE DAWA - M ILL N o .3

. --------  f ! !
I Y e a r  ! N o .

1 M a c h in e  j I o f  I o f  
; D e s c r ip tio n  1 M n n u fa c tu ie r  M o d e l M o n t u r e  f A / a
\ \ , i

1 i
! ■ ■

--------------- j-------------------;----------
N o .  j In s ta lle d !  C o  
o f  P ow er 1
D e l 's  ! kW  0  

S p 'd le s  mm

!

n , B obbin  or
ube S iz e  W o rk in g  
H e ig h t C a p a c ity  W id th  

mm j k g  rnm

!
i

O p e ra t in g
Speed

D e l iv e r y
Speed

W aste
R em oval
System

P R O D U C T IO N  D A T A
D ra ft in g  O u t p u r j u f n s ^ V r d d  n O v e r a t l  M a c h in e  
System  C o u n t j per per E l f ic -  ¡C o n d it io n  

N e  1 in c li un it ie n c y  t 
j per %  ;

hr !

j B le n d in g  fe e d e r  H o w o  1 1 9 7 2  2  
¡H o p p e r m ix e r  " \ * 9 7 2  2  
|S te p  c le a n e r  ” ' 1 9 72  2  i 
¡C y lin d e r  o p e n er ! " j 1 9 7 2  2  ( 2 6 .2  
¡C y l in d e r  o p e n er 1 " 1 9 7 2  2  |
¡C o n tro l fe e d e r  " ! 1 9 7 2  2  
¡S c u tc h e r " ; 1 9 7 2  2

!

!
1

i

1
H O  kg 1 
* 2  1 

1 1 
1

Cards Toyoda C K-7L  1972 II 6.2 508 1016 13.6 1016 33.7rpm(doffer) Yes 1.72 ratio 0.119 - 27.1 kg 90

Drawframe 1st pass Toyoda D K-95 1972 2 4 4.3 508 1016 16.3
!
i 164n\/min Integral . 4 over 5 0.122 - 190 kg 85 2

Drawframe 2nd pass " DK-95 j 1972 ; 2 4 4.3 508 1016 18.3 ¡161 m/min Integral 4 over 5 0.125 - 182 kg 85 2

Roving frames Toyoda FL-6 1971 4 I g6 11.3 406 850 rpm ;Yes 2 opr on- 0.883A 0.907 91 kg 83

1 (BDB)
___________________

2 zone 8 0.933 89 kg 83

Ring frames Plait 1950 ! & 408 16.5 203 I .092 11600 rpm ;Pneumofil SKF PK A  20 17.14 12.42 kg96(l)

1 Lift ; 220-17 1

9.30 kg 96^ ! ! 
6.14 kg96 

15.34 kg 96 
10.37kg 96 
8.93kg 96 
4.85kg 96 
2.26 kg96

Ring frames 1950 5 408 16.5 203 " .082 11900 rpm II
“ A  24 19.58

Ring frames i " 1950 8 408 16.5 203 " .093 12000 rpm II
- A  32 22.43

Ring fromes 1 Toyoda RY 1972 2 400 16.5 203 " .092 9050 rpm it II B 13.5 15.73
Ring fromes ' RY 1972 ! 8 400 16.5 203 " .072 9050 rpm h II B 18 17.45
Ring frames 1 »• ! RY 1972 ! 4 400 16.5 203 " .087 9613 rpm h • 1 B 21 18.45
Ring frames j RY 1972 1 400 16.5 203 " .065 10730 rpm h II C 34 23.40
Ring frame " 1 RY 1972 1 400 16.5 i 203 “ .068 9435 rpm H II C 50 30.00

! NOTE: THE ABOVE FIGURES SHOW. 19 PLATT FRAMES A N D  16 TO YO D A  FRAMES

; WHEREAS DRAW IN G  ENTITLED 'G ENERAL PLAN OF T.M .D .D , SHOW S 20 PLATT & 15 TO YO D A

Winders
-T----------------------

Murata : 1958 ! 1 120 3.86 127 127 536 yds/min KN  24 - 86.82 kg 50 J ! j

Winders [ 1958 1 1 120 1 3.86 127 127 , 536 yds/min C 34 - 61.28 kg 30! 
34.73 kg50 
18.02 k g40 '

Winders " 1
1965 1 100 ! 3.86 127 127 536 yds/m!n C 50 -

Winders Fronzmuler * 1 80 j 3.86 127 127 146 yds/min B 21 -

Reeling machines Iwagana :
1964 3 80 ! PRODUCT ION N O T 220 rpm 21 1.19 kg

Reeling machines 
Reetinq machines ..

1968
1970

4
4

80
80

! A SS IG N ED  TO 
PARTICULAR

220 rpm 
220 rpm

40 HT 
40 N

'. 7 8  kg 
1.28 kg 35 1

Reeling machines " ' 1971 2 80 1 M A C H IN ES 220 rpm 60 HT 1.28 kg
Reeling machines Nokat 1971 1 80 : 220 rpm 60 N 1.28 kg
Reeling machines Kîmoto 1915 3 80
Reeling machines Platts 1948 16 80

2
2

3

2

2
2
2
2

(1) Estimated

io
 i

g
 M

 N
J 

u
 u



TABLE NO. 0/3 - INVENTORY OF SPINNING MACHINERY I 3

' '» P ET  ET A H  E .'iT'IENTNn -  m o p  PAWA -  «T1.L NO. 5

i
i M a c h in e  
! D e s c rip tio n

il

' Y e a r
o f

M a n * tu re h
?

N o .
o f
D e l's
S p 'd le s

In s ta lle d
Power
kW

C a n ,  Bobbin or 
Tube $ i? e W o rk  ing  

W  id th  
mm

O p e r a t in g  D e l iv e r y W a s te
R em oval
System

D ra  ft ing 
System

P r o d u c t io n  H a ta
O u tp u t
C o u n t

Ne

Turns

per
inch

Prod 'n
per
u n it
per
hr

O v e ra ll
E f f ic -
e n c y
%

M a c h in e
C o n d itio nM a n u fa c tu re r M o d e l 1 W 1

,nm
H e ig h t

mm
C a p a c ity

kg
Speed Speed

--------------- i --------------
1 l e n d i n g H o va HS 1 9 6 9 1 2
i ~ » e d e r

; C o r r e r  Mi x e r 1« HS 1 9 6 9 1 2

" t e r  C l e a n e r »* HS 1 9 6 9 1 20kW 2

: \ v l i n d e r  O p e n e r 1* HS 1 9 6 9 1 2
’ r e \ ? h t o n »1 HE 1 9 6 9 1 2

O p e n e r

'" o r td e n e e r *» HS 1 9 6 9 1 2
" ^ e d e r

. " e u t c h e r »* HS 1 9 6 9 1 2
P l e n d i n * 11 12H 1 9 6 5 1 2

f e e d e r

, !' o » r » r  " i * e r It 12H 1 9 6 9 1 28. 3kH 2
. d o u b le  B e a t e r 1» ->2H 1 9 6 5 1 2

O p e n e r
B lo n d in *?  R e s e r v e  ” 12 H 1965 2 2

° o x

S c u t c h e r 1» 12H 1965 2 ______
2

P r ^ c o m h e r 1« DF 1 9 6 9 1 9 3 . 5 7 9 0 6 1067 10.7 9 9  m/ 0 . 1 9 2 . 93. 80k g  - 1
P r a v f r a m e m in

A u t o m a t ic  I .a p • » D Y -5 1 9 6 9 1 9 . 1 0 7.0 5 6 . 7 n / 0 .0 1 0 9 2 _ 1 9 3 .0 k g 8 5 ( 1 ) 1
r o r m e r m in

- " o t h e r s tt C a r t - 1 9 6 9 6 2 5 . 2 3 9 0 6 1067 1 0 . 9 20 0 n p m 13/ 15* 0 . 1 9 2 - 2 9 .7 0 k g 7 0 ( O 1

: o r y  K

; - a r t s T o v o d a OF 1 9 6 5 •♦8 1 . 5 9 0 6 1067 1 0 . 9 1 0 rp m ( d o f  f e r ) 0 . 1 9 2 - 5 . 7 5 k g 8 5 ( 1 ) 2
~ a r d s CE 1 9 6 B 16 1 . 5 9 0 6 1097 1 0 . 9 1 0 rp m if 0 . 1 9 2 - 5 . 7 5 k g 8 5 ( 1 ) 2

| 'n r d s ii C E 1 9 6 9 2 0 1 . 5 9 0 6 1067 1 0 . 9 1 0 rp m u 0 . 1 9 2 - 5 . 7 5 k g 8 3 ( 1 ) 2
-  -  - " s r d s •i C E 1 9 7 0 1 0 1 . 5 9 06 1067 1 0 . 9 1 0 rp m 11 0 . 1 9 2 - 9 . 7 5 k g 8 5 ( 1 ) 2

; * ' r a w f r a m e  1 s t T o y o d a DK 1 9 6 5 1» 9 3 5 5 1067 1 0 .8 ‘ '8 m / k o v e r 5 0 . 1 9 2 - 7 7 .8 9 k g 7 5 M  ’ 2
m in

i *V*»w f r a m e  1 s t .. D K -9 E 1968 k 2 1 .  8kW 9 0 6 1067 1 1 . 9 1 h 6 m / k o v e r 5 0 . 1 9 2 . 155jSRkg 7 5 < 1 ) 2
| m in

O r a w fr a m e  1 s t .. 1‘ DK-OS 1 9 7 0 2 k 9 o 6 1067 1 1 . 9 1 5 6 m / k o v e r 5 0 . 1 9 2 . 7 7 .8 9 k g 75( 1 ) 2 I
r *s « t m in

| P r a w f r a m e  ^nd 1 DK 1 9 6 5 9 9 2 3 .  3kW 1067 9 . 0 78 m / k o v e r 5 0 .1 92 _ 155.68kg 75( i ) ? I
! r'ass

1
m in

______l
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CH^RT 0ТАГ1 T. "riNNISf; - OIRE PAVA - MILL N0. 5 TABLE N0. 0/3 - INVENTORY OF SPINNING MACHINERY

j Y e a r I N o . No. In s ta lle d C a n , Bobbin or P r o d u c t io n  O n ta
' M a c h in e o f j o f o f Power Tube S ize Л/o rk in g О p e ro tin g  D e l iv e r y W a s te D ra ft in g O u tp u t Turns P» od ' n O v e ro  11 M a c h in e
i D e s c r ip tio n M a n u fa c tu re r M o d e l M a n 'tu r e ’ ЬА/cs D e l's k W 0 He igbt C a p a c ity W id th Speed Speed R em oval System C ount per per E f f ic - C o n d itio n

S p 'd le s mm mm kg mm System Na inch un it ¡e n cy
per
fir

%

г—
F r a w f r a m e  > n d T e rro r )* DK-9F 1068 1 8 ? ? .3 k V 355 1067 9.0 156m/ 8over5 0.192 155.68)^ 7 5 < 1 ) 2j :’»яз min

75(1-: ' ' r í w f n m e  F n d »t ГЖ-QS 1 9 7 0 2 и 355 1067 9.0 15бя|/ ^♦ over5 0.192 I55,68ki 21 rans m in
ï r ' n w f r s m f  3 r d OK 1 9 6 5 1 9 i.5kW 35™ 1067 1 0 .0 70.5 и/ ^over5 0.192 70.36kt 7 5 ( 1 ) 2
i г а.чя min
1
1 R o v in a  F r a m e s
1

Toyoda FA-100 1965 96 5.5 3-гопе:
A

■'.З8 1 .2 M , î kfi Fo (1 ) 7

j  Roving Frames 1» F H - 8 1968 96 5.5 NOTE: Production no ; assigne d t o 3-гопе : 1.05 1 . 1 6 1,89k* 80 (1 ) 3
í particular frames. В

8o < 1 >!Roving frames It F H -8 1970 96 5.5 3-гопе :
С

1.38 1 .2 99.i6kfl 3

3 - * o n e :
Т/С

1.3 8 0.75 69.1?kfl 8 0 (1) 3

( Rir*g Frames
i
j

T o y o d a RR 1965 3 0 900 1 2 .1 B/21 19.80 3

j ng  r r a * e 8 RR 1967 5 900 1 2 .1 A/29 18.57 0 .5 8 e r 95 (1) 3
1 NOTK: Production n o t
: 7 ing Frames и RR 1968 15 900 16 .5 assigned to particular

1 1 79) Pneum- No mod- A/29 17.81 о . * 5 (Г 95 (1) 3
rp m  ^ afil i f i c a t . KNT

- i n g  crames M RY 1969 1 5 9 08 16 .5 1 2 0 9 ^ for
broken

ions
since А/З2 22.38 0.385(?1 95<1) ?

9o8
ends new

0.25е'"’ ' 9 5 ( 1 )" i  n g  F ra m e s ” RY 1970 10 16 .5 1186p ) A/90 29.39 3
rpm ?

0.25(?) 95(1)1 1 2 3 B ?  , A/90 39.68
rpm HT

¡ 1165?5) СЗО 2 1 .6 7 o , i6 e r 95( °
I rpm
I n f i6 p ^ C90 79.39 о . 2 5 ( Я 95(1)rpm

10580̂ . C60 N 27.82 o . i 3< ’ ! 95<1)
rpm

0.09(Г 95(1>10920-. C 6 0 3 9 .6 0

-i i rpm HT



f

TA B LE  WO. 0/3 - INVENTORY OF SPINNING MACHINERY 3 / 3
-n-PT -rTNNT^fj - TlTR7 PA'.V.I - MITT NO. ■>

------1
Y e a r N o . N o . In s ta lle d C o n , Bobbi n or P r o d u c t io n D a t a

M a c h in e  
-  D c s n ip î io n

o f o f o f Fow er Tube S ize W o rk in g O p e r a t in g D e l iv e r y W o s le D ra ft in g O u tp u t Turns Prod'n !O v e ra ll M a c h in e
_ M o n u fo c tu te r M o d e l M a n 'tu re M /  cs D e l's

Sp’d le s
k W 0

mm
H e ig h t

mm
C a p a c ity

^ 9
W id th

mm
Speed Speed R em oval

System
System C o u n t

Ne

per
inch

per
u n it
per
hr

E f f ic 
ie n c y

%

C o n d it ion

( S i n *  F ra m e s  
c o n t i n u e d )

NOTE : P r o d u c t io n  n o t  a s s ig n e d  
t o  p a r t i c u l a r  f r a m e s . 1 1 7 7 & 3 ) T / C 39 2 0 .2 9 o .3 5 K ï * 5 ( 1 )

1271P 1 T /C
95/50

23.18 o . 2 5 k r o 5 ( 1 )

* a r e m b lv  
W in d e r

M u r a t a 2 2 1965 ? 1 0 0 3 95 203 1.292 9 6 lm /
m in

A 2 0 /
2

1 8 3 k g 3 5 2

«* s**m b ly  
a i n i e r

” 2 2 1 ° 6 8 2 1 0 0 3 9 5 203 1 . 2 9 2 9 6 W
m in

A ? V
2

1 3 6 k * 35 2

•’ s s « v b l y  
W in d e r

M 2 3 I 97O 2 1 0 0 3 9 5 2 0 3  ! 1 . 2 9 2 A 6 im /
m in

A 3 2 /  
2

1 0 2 k g 35 2

- 1 . 9 2 0 9 6 1 m /  
m in

T /C
3 9 / 2

9 5 k *

1 , 9 2 0 k 6 lm /
m in

T /C
95/2 7 8 k g

T w i s t i n g
-'ra m e

T o y o d a SG 1965 11 9 0 0 11 5 5 25** 6 8 5 ? 1 ,
rp m

A 2 0 / 2 1 1 .9 8 21 . 6t * 1 2

T w i s t i n g
F ra m e

H RG 1968 2 U o o 11 55 2 5 1* 8 1 5 ? 1 )
rp m

A 2 9 / 2 1 3 .9 0 18. 2Ì Ì P 1 0 5 ( J ) 2

i  s  t  i  n g  
F ra m e

K a j Î Ï - 7 5 19 71 8 1*00 11 5 5 2 5 k A 3 2 /2 11.86 1 0 . 3 ^ 1 0 3 ( , ) 2

T /C
3 9 / 2

20,10 8. 6̂ ’

L , , _______ _______
s?" T /C

A 5 / 2
18.76 8 . 9 ^

I

VOTE: Overall efficiency is calculated to be 1054* completed questionnaire shows an average of 90?*.

(11 Estima ted

/?> Production in kg/sp'dle/day (September 1979 Data) 

(■*' "‘nlculated from (2) above*

!

J
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TABLE N o .  0 / 4 A C R Y L IC  S P I N N IN G  P L A N T  -  D ire  D o w n  -  M IL L  N o . 7

M A C H IN E  IN V E N T O R Y

M a c h in e
D e s c rip tio n M a n u fa c tu re r M o d e l

Y e a r  N o .
o f  o f  

M a n ‘ tu re

N o .
o f
D e l 's
S p ’d le s

)
In s ta lle d  C on« Bobbir. or..
Pow er )  Tube S iz e  W o rk in g  O p e r a * ’. 
k W  0  ^Height? C a p a c ity  W id th  Speed  

mm I mnv k g  mm
! i 

!

ig  D e l iv e r y  
Speed

1 P R O D U C T IO N  D A T A  
W a s te  D ra f t in g  O u tp u t Turns Prod'n  O v e r a l l  
R em ova l System  C o u n t ; per 1 per E f f ic -  
System  j jv j f n  | inch ; u n it  ie n c y

! I per %

1 j  ! h ,

C o rd in g M a c k ie 1 9 75 1 3 . 5 i
Y e s . U n it

1

C o rd in g  set B efam a N O T  Y E T  O P E R A T IO N A L 1 !

O s a k a  Kifco H M -4 1972 1 3 . 7 8 2 5 970 15 100m /m in In se rte d  0 . 0 4 6 1 7 7  kg 7 0
M ix in g  g i l l • I M H M -4 1975 3 . 7 8 2 5 t 9 7 0 15 1 0 0 m /m in 1 fa l le r  0 . 0 4 6 7 7  kg 70
P in  d ra fte r  1st pass H G - C 4 1 9 7 2 1 i 2 . 2 8 2 5 1 9 7 0 15 1 5 0  m /  mi n "  “  0 .0 4 6 115  kg 8 0
P in  d ra fte r  Is *  pass H G - C 4 1 9 75 i 2 . 2 8 2 5 9 7 0 15 lS O rry 'm in "  “  0 .0 4 6 115  kg 8 0
P in  d ra fte r  2 n d  pass H L -4 1 9 72 t 1 i 2 . 2 8 2 5 1 9 7 0 15 ; 150rrv /m in «1

P in  d ra fte r  2 n d  pass H L -4 1 9 75 1 1 i 2 . 2 8 2 5 i 9 7 0 15 i 1 5 0 m /m in H H 1

P in  d ra fte r  3 rd  pass "  " H G - 4 1 9 73 ! 2 2 2 . 2 5 3 0 9 8 0 18 ! I 5 0 m /m in Il II

P in  d ra fte r  3 rd  pass . .  .. H G - 4 1 9 75 ! 2 2 2 . 2 5 3 0 9 8 0 18
!

)5 0 m /m in
R oving  fram e Toyoda F L -2 19 72 ' 3 4 8  > 7 . 5 178 ! 3 5 5 1 . 8 0 7 5 0  rp m . ! 4 - l i n e  1 .9 80
R oving  fra m e F L -2 19 75 2 4 8 7 . 5 178 3 5 5 1 .8 0 i 7 5 0  rpm i ; s in g le  1 .9 0 .6 1 80

; > \ apron
R in g -fra m e M u ru b e h î O M 1972 10 3 0 0 7 . 5 8 5 2 2 8 0 .1 1 0 1 7 ! rpm N o t  y e t I 3 - l i n e 9 0

j w o rk in g  I d o u b le  .

R in g fram e ■■ O M 1 9 7 6 7 3 0 0 7 . 5 8 5 2 2 8 0 . 1 1 0 171 rpm Y e s / b u t  ̂ "  "

1

1 ! 9 0
not w o rk in g  "  " 1 i

R e e lin g S e iw a 1 9 72 ! ' 0 4 0 0 . 4 , 170  rpm 1 25
R e e lin g " 1 9 75 6 4 0 0 . 4 170  rpm i l i 25
A ssem bly  w in d in g M u ro to 2 3 1972 1 5 0 1 . 5 200(m )  152 1 .5 0 , 5 0 0  m /m in Production i 70
A ssem bly  w in d in g M u  ra ta 2 3 1 9 7 6 1 5 0 1 .5 2 0 0 (m ) 152 1 .5 0 5 0 0 m /m in no* assigned ! 70
W in d in g 12 197? 12 0 1 .5 180 152 1 .2 2 ' 6 0 0  m /m in to  32  an d 7 9 .7  + 5 0
W in d in g ** 12 19 75 120 1 .5 180 : 152 1 .2 2 6 0 0  m /  m in s p e c if ic  36 7 0 .9 50
Tw is ter M u ru b e h î O . M 19 72 2 2 0 0 9 . 0 3 3 0 0 .2 7 5 5 0 0 0 rpm m /c s .  2 / 3 2  a .id 9 0
T w is te r M O . M 19 75 5 2 0 0 9 . 0 5 0 3 3 0 0 .2 7 5 5 0 0 0 rpm ! 2 / 3 6 1 9 0
Tw is ter M a je d P L V A 1978 4 2 8 8 9 . 0 54 2 8 0 0 . 1 3 9 4 4 6 0  rpm ! !

M a c h in e  
C o n d it ion
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TQKÜEWSSB SPUMIN'! PUNT - DIRE DAMA
TABLE WO. 0/5 - MACHINE INVENTORY

M a c h in e  
D escr ip tio n M a n u fa c tu re r M o d e l

Y e a r
o f

M a n 'tu r e

N o . 
o f

^ c s

N o . 
o f
D e l ’s
S p 'd les

In s ta lle d
Power
kW

C a n , Bobbi n or 
e W o rk in g

W id th
mm

O p e r a t in g
Speed

D e l iv e r y
Speed

W aste
R em oval
System

D ra ft in g
System

Produc tion Data
M a c h in e
C o n d itio n

ube Siz O u tp u t
C o u n t

Ne

Turns
per
inch

P iod 'n
per
u n it
per
hr

O v e r a l l
E f f ic 
ie n c y

%

0
mm

He !ght 
mm

C o |» c i t y
kg

C p e n i n * Willow 1 9 5 2
' leaning 'cutcher 1 9 5 2 ?

^ardinç Flatts 1952 3 30 9 . 8 8 I 9 5 r p n 1.59 2 . 0 3 u o

Pinfcframe Platts Chacon 1952 3 9 8 2 . 7 5 6 rp m 0.19 65



TABLE 0/6

STAFFING - SP IN N IN G  -  MILL No.l DIRE DAWA

Opening and Cleaning Dgy 1 _2 3_ Total

Tender - 2 2 2 6
Lattice Feeder - 2 2 2 6
Sweeper

—
J 1 3

Total - 5 5 5 15

Carding

Tender - 4 4 4 12
Lap Carrier

—
J 1 1 3

Total - 5 5 5 15

Drawi ng

Tender - 3 3 3 9
Sweeper 1 J 1 3

Totai

Roving

4 4 4 12

Tender - 2 2 2 6
Doffers _ _4 _4 _4 12

Total - 6 6 6 18

Ringfrome

Spinner - 13 13 13 39
Head Doffer - 2 2 2 6
Doffer - 21 21 21 63
Bobbin Carrier - 3 3 3 9
Sweeper _3 J _3 9



r
TABLE 0/7

STAFFING - SP IN N IN G - MILL N 0 .3 DIRE DAWA

Opening and Cleaning Day 1 2 3 Total

Tender - 1 1 1 3

Lafiice feeder - 2 2 2 Ó
Interim hand - 1 1 1 3

Sweeper - 1 1 J_ _3

Tota! - 5 5 5 15

Carding

Tender - 2 2 2 6

Lap carrier - 1 1 1 3

NAF: Tender (air suction) - _\_ J [ 1 _3

Total - 4 4 4 12

Drawing

Tender - 4 4 4 12

Doffer - 4 4 4 12

Sweeper - 1 1 1 _3

Total - 9 9 9 27

Ring Frame

Spinner - 12 12 12 36

Doffer - 21 21 21 63

Bobbin carrier - 4 4 4 • 12

Bobbin sorter - 2 2 2 6

Sweeper - 3 3 3 9

Others _z _7 _7 7 21

Total - 49 49 49 147



TABLE 0/7  (continued)

Reeling Day 1 2 3 Total
Reeler - 66 66 66 198
Checker - 1 1 1 3
Sweeper - 1 1 1 3
Others __ _5 _5 _5 15

jtal “ 73 73 73 219

Winding

Tender _6 _6 _6 ]8
Total - 6 6 6 18
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TABLE 0/8

n

STAFFI N G  - SPI N N IN G  - MILL N 0 .5  DIRE DAWA

Opening and Cleaning Day 1 2 3 Total

Tender - 2 2 2 6

Lattice Feeder - 3 3 3 9

Sweeper - 2_ 2_ 2 6

Total - 7 7 7 21

Pre-Comber Drawing

Tender - 1 1 1 3

Lap Former - 1 1 Ì _3

Total - 2 2 2 6

Combing

Tender - 2 2 2 6

Total - 2 2 2 6

Carding

Tender - 6 6 6 18

Lap Carrier - 2 2 2 6

Sweeper - 1_ 1 J_ _3

Total - 9 9 9 27

Comber Lap Forming

Tender - 1 1 1 3

Pre-comber Drawer - 1 1 1 3

Comber Lap Former - 1_ 1 1 _3

Total - 3 3 3 9



Drawing

TABLE 0/8 

Day

(continued)

1 2 3 Tota

Tender - _6 6 6 ]8

Total - 6 6 6 18

Roving Frame

Tender - 7 7 * 7 21

Doffer - 7 7 7 21

Bobbin Carrier - 2 2 2 6

Sweeper - 1 1 1 3

Checker 1 1 1 3

Total - 18 18 18 54

Assembly Winding 

Tender 28 28 28 84

Cheese Carrier - 1 1 1 3

Checker - 1 1 1 3

Sweeper - _\_ 1 1 _3

Total - 31 31 31 93

Ringframe

Spi nner - 25 25 25 75

Doffer - 16 16 16 48

Bobbin Sorter - 5 5 5 15

Waste Sorter - 2 2 2 6

Checker - 2 2 2 6

Bobbin Carrier - 5 5 5 15

Sweeper - _5 _5 _5 15

Total - 60 60 60 180

Doubling

Spinner - 8 8 8 24

Doffe r - 8 8 8 24

Bobbin Carrier - 1 1 1 3

Sweeper - _2 _2 _2 _6

Total - 22 22 22 66

P
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TABLE 0/9

STAFFING -  ACRILIC SP IN N IN G  - DIRE DAWA

Opening and Cleaning Day 1 2 3 Total

Operatives - 4 _4 4 12

Total - 4 4 4 12

Precomber Drawing

Operatives - _4 4 4 12

Total - 4 4 4 12

Carding

Bale opener/feeder - 1 1 1 3

Doffer tender - J_ 1 1 _3

Total - 2 2 2 6

Drawi ng

Operative 1 _3 _3 J3 JO

Total 1 3 3 3 10

Roving

Operative - 1 1 1 3

Helper - 1 1 1 3

Carrier - 1 J_ 1 _3

Total - 3 3 3 9

Ring Frame

Supervisor - 2 2 2 6

Spinner - 1 1 1 3

Doffers - _J _]_ _J _3

Total - 4 4 4 12

Reeling

Operative - J6 ]6 ]6 48

Total - 16 16 16 48



TABLE 0/9 (continued)

Assembly Winding Day 1 2 3 Total

Operative - 4 4 4 12

Total - 4 4 4 12

Winding

Operative - 7 7 7 21

Total - 7 7 7 21

Doubling

Operative - 8 8 8 24

Doffers - _4 _4 4 ] 2

Total - 12 12 12 36



TABLE 0/10

STAFFING -  WASTE SP IN N IN G  - DIRE DAWA

Opening, Cleoning & Blending 

Operator/ transporter/feeder 

Total

Cording

Operator

Feeder

Sweeper

Total

Condenser Spinning 

Operator

Total

1 2 3 Total

6 6 6 18
— — —

6 6 6 18

3 3 3 9

1 1 1 3

1 1 1 _3

5 5 5 15

]6 ]6 U 48

16 16 16 48





Table 0/12

. kAt L\G — . iuA i i I_i IL à’» x .LiiO G;- J j.r(L •■jA
Machinery

Make Schlafhorst BABA ô.H 3Â
Country of Origin Germany Japan Japan
Model U-i V«
Year Made 1959 19"5: 1968 1 9 7 0

Number of Machines 3 2 1 Total. = 6
Number of Creels 3 2 1 M 6
Machine Condition 2 2 2
Creel Capacity 3 X 5C0 2 x 57o 1 x 6 0 0

Output per machine hr 6,90G metres and 1,9 00 metre! 3
Efficiency (Machine) 22.959 11%

Yarn Count (Me) 2k/2 13.5 32/2 3V2 20
and ^5/2 90
21

Yarn Length on cone 
(m '000) 33 25

and
37

99 63 55
and
53

83 110

Number of ends on 
beam 5 6 5 955

and
525

5 6O 590 500
and
5 1 0

517 5 0 7
and
525

Warp beam length 
(m ’000) 9 10 13 6 15.5 7 29

and
99

Ooeratives Per Shift Total on 5 Shifts
Head Learner 2 6
Beamer 12 36

Creeler 3 9
Relief Workers 5 15

Total 2 2 6 6

Hours of work: 29 per day; 163 per week; 8998 per year
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Table Q /13

O .1  ̂— -, X 1Î2. îXiïpK 'xLi .\x+.i-** .•iiiji.„3

Machinery •J \j C. _ j jAuâ B A ä A

Hake/Model HÖ3-6 HC3-5
Country of Origin W. Germany Japan Japan
Year Made 1953 1 9Ô6 1970;
Machine Condition 3 2 2
Number of Machines 2 2 2

Operating Speed (Average) 22 metres per min.
Machine 1 :‘ficiency (L) 50.'+
Average Length of run ( N  ) 1 5 * 6 0 0 metres

Operatives Her Shift Total on 3 Sh:

Head Sizer 2 6
Sizer 12 36

Mixer 2 6
Relief Workers 2 6

! u 5^

Hours of Work: 2A per day; 1 6 8 per week; 8'+A3 per year.

i
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Table Q / 14

Eauipme at Todo Todo

Make/Model R75 ?Ó5
Country of Origin Japan Japan
Age 1 3 and 14 years (1 9 o 5 and i9 6 0)

To tal
Humber of Frames 5 2 7
Number of Machines 5 2 7
Machine Condition 2 2

Output

Number of beams per week 83
Average ends per beam 3672

Operatives Per Shift Total on 3 Shift

Head Drawer 2 6
Drawer 8 24
Other 2 6

12 36

Hours cf work: 24 per day; 163 per week; 8bb8 per year.
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Table Q / l.-j

LOOMS - TEXTILE MILLS OF DIRE DAWA

LOOMS TOYCDA KOVO RUTI ASTRA NORTHROP

Type Auto, shuttle Auto, cop Auto, cop Auto, shuttle Auto, cop change
change change by hand change change by hand by hand

- - Make Japan Czechoslovak Swiss W.Germany British
Model G-3 FW/I CUIN GM LTYD

Year Made 1966-71 1958-64 1972/75 1953/64 1964

Width R3 52'- 120 cm 180 cm 75" 52"
No. of Loons 648 398 24 6 6

Speed (rpm) 160 145 200 85 145
= - Drive (transmission) V-belt + clutch V-belt + clutch V-belt + clutch V-belt + clutch V-belt + clutch

Shedding (tappet/dobby etc.) Rest-tappet tappet tappet tappet tappet
- - - Boxex (1 x 1, 4 x 1, etc.) 1 x 1 1 x 1 1 x 1 1 x 1 1 x 1

Warp stop (mech/elec) Mech No Elec No No

- - Weft stop (side/centre) Side Side Side Side Side

Let off (positive/negative) Positive Posi tive Positive Negative Posi tive

Change feeler (mech/elec) Mech No Elec No No

Picking (over/under) Under Under Under Under Under
- Healds (steel/cotton) Steel (wire) Steel (wire) Steel (flat) Steel (wire) Steel (wire)

Shuttle size 568 x 46 x 31* 51 x 49 x 34/35 429 x 53 x 35/31.5 600 x 67.5 x 53/43

- - Beam flange diameter 610 MM 550 700 550 610

H.P. of motor 1 HP 1.066 HP 2 HP *1.039 HP 1.25 HP

Machine condition 4 3 2 3 3



w n
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Table 0/16
WEAVING PRODUCTION 1978/79 - TEXTILE HILLS OF DIRE DAWA

.. Cloth Hills ,,Name
No, of 
Looms Weave Fibre

Warp
Fibre
Weft

Warp
Count

Weft
Count

Ends/
inch

Picks/
inch

Cloth 
Width 
in inch

Total
ends

Woven in 
loom type/ 
width

Length 
produced 
per year 
(yards)

Standard 362 plain cotton cotton 13.5’s 18 's 50.5 *+5.7 36 1820 Kovo 120cm 12,367,835
New Sheet 35 It II II 21 21 53 52 38J 2 oho II II 1,186,063

No 2 Bed Sheet 12 It It It 20 20 6h 53 62.5 h096 Ruti l80cm h77,2.?9
Towel 6 It II II 13.5 21 56 60 h2 G+S1236 

P 10hh
North
Rop 52cm 6 1,09h

Blanket 6 It II It 13.5 1 1 h .2 15 61 098 Astra 75cm 189,h60

Sub Total **21 ih ,2 8 1,5hh

white Mull 66 plain cotton cotton NO ho hl .2 30 h32 1800 Toyoda 52cm 3,312,251
T/C Twill 10 twill polyester polyester 3 V 2 3**/2 107 53 hh h860 It If 291,h6l
Twill 216 rt cotton cotton 32 /2 2h/2 1 1h .5 55 hh 50ho II II 5 ,561,628
F. Twill 50 tt It II 2h/2 20/2 57.2 *♦3 39.5 2260 • 1 II 1,h03,390
Drill 25 It II It 13.5 10 8 1.5 h5 38.5 3150 II II 665160h
Broad 82 plain It It hO hO 125 65 38 h752 II II 1 ,?h2 ,905
C. Broad 3h It It 11 c ho c hO 1 3 1.8 70 382 5070 II II 630,576
N. Sheet i*8 It It It 21 21 53 52 382. 2 OhO It II 1 ,8h5,8o6
T/C Tussor 10 It polyester 

+ cotton
polyester 
+ cotton

<*5/2 3 V 2 110 h8 h?i 5170 It II 306,2h0

CB Poplin h8 II cotton cotton 20 20 91 50 38J 3500 II II 1,385,179
Standard 57 It It II 13.5 18 50.5 i+5.7 36 1820 tl II 1,002,769
Bed Sheet 12 It It It 20 20 6h 53 62.5 h096 Ruti 180cm 305,721

Sub Total 658 1 18 ,**53,580

T O T A L 1079 32,735,I2h
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Table 0/17

WEAVING OriOD C r  -J I  J . \  :  K

No. 2 M i l l  W eaving

-— Shift 
Position Title" --- A B c D Total

Supervisory Staff 1 1 1 1 4
Foremen 6 6 6 - 1 8

Overlooker/F ixers 11 11 11 22 55
Weavers 57 57 5? - 171
Spare Weavers 27 27 27 - 81

3attery Fillers 11 11 11 - 33
Cleaners - - - 6 6
Oilers - - - 4 4
Warp Carriers 10 10 10 - 30
Knotting M/c Operators 4 4 4 - 1 2

" " Assistants 5 5 3 - G
y

Smash Hand ‘r 4 - 12
Head (Knotex + Drawings) 1 1 1 - 3
Drawers 3 3 3 - 9
W/C Cleaners 1 1 1 - 3
Controllers 1 1 1 1 4
Production Calculators - - - 4 4
Testers - - - 1 1
Greasers - - - 2 2
Tech. Helpers - - - 6 6
Nozzle Cleaner - - - 1 1

Total 140 140 140 48 468



Table 0/18

1

WEAVING CHID SIAFI* - TLXTI

No. 5 Mill Weaving

Shift
Position Title"-- A B c D Total

Supervisory Staff 1 1 1 2 5
Foremen if if if 1 13
Cverlookers/Fixers 1 1 1 1 1 1 51 8 if
Weavers 6 1 6 1 6 1 - 183
S.are Weavers 95 95 95 - 135
Battery Fillers 30 3 0 30 - 90
Cleaners - - - 3 3
Oilers - - - 6 6
Cloth Carriers n( 7 n! - 21
Warp Carriers 7 ( 7 - 21
Knotting M/c Operatives 7 7 7 - 21
Knotting w/c /4¡jIji51tin 13 8 6 ■u - 29
Smash Hand 7 ni 7 - 21
Unifil Mechanic - - - -
•v/C Cleaners 1 1 1 - 3
Controllers 1 1 1 1 if
Production Calculators - - - 5 5
Testers - - - 2 2
Sub Foreman - - - 1 1
Sweepers - - - 6 6
Nozzle Cleaners - - - 1 1
Tech. Helpers - - - 9 9
Drawers 6 6 6 - 1 8

Total 196 196 1 9 6 8 7 675- , . , f

Hours of work: 29 per day; 16 8 per week; 89if3 per year.



Table 0/19

DA.;Ai ' S X T IL J  M i l i , .  OF .jl.i.

П
Inspection Tables Mill 2 •■-ill 5
Make and Model KCMInAMI rXf.iiim'i*

CM ¿01 JK .id
Country of Origin Japan Japan
Age 15 years 1 5 years
Machine Condition 2 2
Number of Machines A 6
Working Width (cm) n o n o

Description
Inclined table (40°) all machines fitted with

0.53 HP motor with reversible switching - maximum
cloth speed - h-0 metres/min.

Cloth Folding Machines Mill 2 Mill 3

Make and Model KOrli^nnl КОМINAMI
AF2-57 AF2-57

Country of Origin Japan Japan

Age 15 years X
8 years

1 5 years X 
1 3 years

Number of Machines 2 2
Working Width (cm) 1A0 n o
Machine condition 

Description
2 2

Type Flat - Motor 
1 HP

Flat - Motor 
1 HP

Speed 70 m/min 70 m/min

Weekly length inspected d50,350 m/week

Operatives Per Shift Total on 5 Sh
Supervisory 2 2
F oremen 1 3
Inspectors 6 18

Cloth Checkers 13 55
Cloth Folders 7 21
Sewers it 11
Cloth Carriers 5 n



1

3

9

5
6
7
8

9
10
n
1 ?
13
19
15
16
17
18
19
20
2 1

22
23
29
25
26

27
28
29

1
2

3
9
5
6
7
8

MACHINE QUANTITY YEAR OF 
MANUFACTURE

Brushing Machine 1 1969
Singeing & Deaizing Machine 1 1959
Tensionless Scouring Jigger 5 9 -10 6 9 1 - 1 0 7 0

Bleaching & Dyeing Jigger 16 19-1959 2-1971
Scouring Sr Rl^acVng Jigger 1 1971
Rewinding Machine 1 1969
Batching in Machine 1 1079
Main Air-Compressor 1 1979
Refrigerator 1 2-1969 1-1979
Mercerizing Range 1 1Q69
'.•.'ashing ^ Dyeing Range 1 1960 107?

Continuous D'-r^ng Range 1 -■069 loo?
Dyeing Fndder v Ho4 Flue Drver 1 1959. ^
Thermoeol Dveing Range 1 1972
Mangle * 2*+ Cylinder Dryer 1 1065

Stentering 8< Drying Range 2 1 -1 9 6 5  1 -1 0 6 9

Heat Stenter (Resin Finishing Range) 1 1 R72

Baking Machine 1 1969 1Q77
Screen printing Machine 2 1 -19 £̂* i-1 0 '’n
Sanforizing Range 1 ’969
Schreiner Calendar 1 1 ncrj
**-B Calendar 1 1 ̂  SR
Folding Machine 3 2 -1 0 5 9  m o n o
Stamping Machine 1 1 R? 1

Doubling Winding Machine 2 1969
Winding Machine 1 1

Baling Press 1 1970
H.S, Steamer 1 1975
Inspecting Machine 1 1969

COTTON HANK BLEACH TNG
Hank Bleaching Machine 1 1968
Hydro -  Extractors 1 1968

Hank Dry®r 1 1968

Bundling Press 3 1-1969 2-1979
Bundling Press 2 1975
Hank Bleaching M/C 1 O

Hank Dyeing Unit 1 O

Hank Bleaching M/C 1 O



TABLE NO. 0 / 2 0
nishing Equipment ~ Dire Dawa

MAKER MACHINERY CONDITION

Kyoto vnchinery 2

л л 1f f»r Os t ho f f 3/«*
Kyoto Machinery 2 (ideals)
Kelezenberg 3
Kolaz^nherg
Kyoto Machi"ory
Kyoto Machinery 1
Hitachi 1
!!it*»ohi Hasegawa 1. (197*0 One not Morkini' - U/’nd - 3
vy - * Q ‘.'nrhi ■■ оry 2
' V'i*0 "n^'inory -2
;• yr> ♦ о "nr hi rery -2
К1 •' i no we Tors , Kyoto Machinery -1 Hot flue
Ky 'to Machinery 2
Kyoto Mach i r.ery 2
Kvoto Machinery 2/2
Kyoto wachinory p

Kyoto Machinery 
Toshin Kogyo

196*4 - 3/1972 - 2 Temperature Control and Condensation 
19 6*4/2 1970/2 - Registration faulty

Kyoto Machinery 2
Kleinewe fers 
К1ei newe fers

2 - S t a n -1 i n g
1/2

Monforts, Komina mi Iron 19Й9 - я/з 1970 - г
Tanaka Iron Works 2
Kyoto Machinery 1 М/С - 2 2nd М/С - 7. Msad as spares
Kominami Iron Works 1
Hanei Iron Works 2
stork Box Meer 1
Kominami 3 - not in regular use

Vald Henriksen 1
Officinc Minnetti 2
Officinc Minnetti 1
Kati Iron Works, Sakai Iron Works •>

Hanei Iron Works 1
Nissan 3

Nissan 1*
Nissan 3



TABLE NO. 0 /20 (continuée) 

Finishing Equipment - Hire Pawa

ACRYLIC HANK PROCESSING PI,ANT OUANTITY YEAR OF 
MANUFACTURE '•’A K ER MACHINE CONDITIONS

1 (Steaming Box) 1 1971 Foshio *'. F. . 3 Steam Leak' 
ages

2 Hydro-Extrac tors 2 1-1972 1-197E Nissan Machinery, Tanabe Iron Work. 2
3 Hank Dyeing Machine It 1972 Void Henriksen 1
it Hank Dryer 1 1972 Officir.c Minnetti 1
5 BundTinr" Press 2 1972 Hanoi Tr^n V.'orks 1
6 Baling Fr^ss 1 1972 Hanoi Iron '■/orks 1
7 Hank Dyeing Machine

Mill No. 2

1 19?1? V-ild "enriksen 1

Raising Machine (Napping Roller) 1 1953 ‘ c n forts 2/3
2 Raising Machine (Napping Roller) 1 19^5 Ohki (Japan) 2/3

(Both out of use for last seven yearn)

MPT ES

Machine No

2
3
It

9

13
18

20

21

25

7

Remarks

Machine reported as working inefficiently (quality wise) owin'- to variation in available fuels.
All seals for pressure lids badly perished or missing completely.
Frequent break-downs reported, delays in repair owing to non-availahility of spare parts.
Most panels on control boxes missing - aggravating the deterioration of electrical and mechanical components.
196^ equipment - one unit in a complete write-off, *he seen-l unit is operational and c-uld tie maintained by c anna na 1 i si ng th- 
write-off unit.
The Hot Flue Unit in need of complete refurbishing.
1961* Temperature control inadequate, causing fixation problems. Further problems caused hy condensation droppings - suggesting 
an unbalance in the machines ventilation system.
Rubber Shrinking Sleeve badly damaged - suggesting that the machine has been stopped on occasions at full heat. Over heating o 
Sleeve stated to be a problem - this could be reduced by the installation of additional spray unit serving the inside of the SI
Not in use - Surplus to requirements.
Production demand is satisfied by one machine. The second machine is being cannabalised to maintain the one in production.

Cotton Hank Processing Plant

Not required to meet production targets.



able 0/21

F IN ISKING D̂ I-A 2TKDSD — Là j DuR kr i/O 1 »•. j»/* —
TDXTII.S l i i_i O I* *. t \ *•> A

P o r e c.an/Suoervisor s Operatives Ancillary

Grey Room 10 1
Singe/Desize 9 10 —
Scour/iashing 3 50 -
Bleaching - 19
Mercerising - 15
Intermediate Dying 3 15
Continuous Dyeing - 29 6
Steamer/Curing - 6 —
Colour Kitchen 3 3 —
Specialists - c;> —
Print Machines 7 3 0 l8
Studio/Designers - 2 —
Stenters - 3 b “
Calenders - b

Shrinking M/c - 7
Inspection/Make-up 3 3o “
Parcelling - 19 —
Baling 0 12 1
Finished Goods Store - 9
Departmental Maintenance 8 25
Cleaners “ - 2

33 379 2 8

Gr-.nd Total 

Departmental Area 
Annual Production

6.893 sq. metres 
19.3 Million metres

Annual * roduction/Person Empieteti ¿»̂ ,'318 metres

Annual Froduction/Unit Area

Operating Days Per Year

No, of Shifts Operated

Hours Worked Per Shift Her Week

2.829 metres

3 1 8

3

33.3 »verace



Table 0/21 Go ntinued

UGiiL'tt r/t.L  ̂ — v>*i 1 ü j A**D —

TLaTILL MILLS OF DIHi DA*A

D epartm enta l S t a f f

F o re m e n / Su p e rv iso rs  10 

O p e ra t iv e s  6

A n c i l l a r y  35
Total 51

A nnua l P ro d u c t io n 4 8 0 ,0 0 0  k g s

P ro d u c t io n  Area 917 so. metres

ACHYLIC YARN’ -  BLEACHING AND DYLILG

D epa rtm en ta l S t a f f

F orerr.en/G uperv iso rs 9 

O p e ra t iv e s  10

A n c i l l a r y  83
Total 107

A nnua l P ro d u c t io n  

P ro d u c t io n  Area

1 ,2 0 0 ,0 0 0  k g s  

906 sq .  m etres

rroduction/Person Employed 

Productlon/Unit Area 

Operatine: Days Per Year 

No. Of Shifts Operated

11 .215  k g s

1,325 kî s

318

2

58.5 AveraceH ours Worked Per S h i f t  Pe r Peek



Table 0/21 (confinued)

Cuerating Davs Per Year 2 5 0

No. Of Shifts Cuerated

Hours Per Shift Per ¿eek 7 0 *

Three shifts are employed; but only two of the three are working 
in any one week. The Company is in a position to revert to three 
shift working when circumstances permit.

-  3 -

I i
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APPENDIX ‘A*

JOB DESCRIPTIONS IN  THE COTTON TEXTILE INDUSTRY

Job:______ BALE BREAKER
Place: Blow room

SUMMARY OF DUTIES:

Takes delivery of bales of raw cotton, checks weight, opens bales, 
and places them convenient to combination machine feeder.

WORK PERFORMED:

1. Takes bales of cotton to scales, by means of hand truck, weighs them, 
and checks with invoice. (In some cases a mechanical device is used 
for placing bales in position on scales).

2. Trucks bales to stack and places them in rows, each grade being kept 
in the same row.

3. According to mixing sheet, trucks the necessary bales to space near 
combination machine.

4. Opens bales by hitting iron bands smartly with mattock, pulling them 
from under bale by hand.

5. Slashes hessian covering with knife and pulls hessian from around bales.
6. Bags cotton waste, weighs it, trucks it (generally by hand) to lorry for 

despatch as required.

SPECIAL REQUIREMENTS OF JOB:

Care in arrangement of bales for correct mixing, 

MACHINE,TOOLS, A N D  MATERIALS:

Machine
Tools
Materials

Mattock, hand truck, knife.
Bales of raw cotton, cotton waste.

QUALIFICATIONS FOR EMPLOYMENT:

Sex Male
18-50Age

Education
Physical requirements

Completion of Primary School 
Strong. Slight physical or 
visual defect no handicap.

Temperament

W O RKING  C O N D IT IO N S: May be dusty, quiet.

Routine, rather heavy manual work 

Learns on the job.

NATURE OF WORK: 

TRAINING:

RELATION TO OTHER JOBS

Promotion to:
Allied Jobs: Feeder, Lap Carrier, Scutching Hand.



2. Job:
Place:

FEEDER 
Blow room

SUMMARY OF DUTIES:

Feeds raw cotton into machine. Sweeps floor several times during shift. 
Thoroughly cleans and oils combination machine at least once weekly.

WORK PERFORMED:

1. Brushes and cleans outside of machines.
2. Oils bearing and movable parts.
3. Removes inspection plate and pulls out cotton waste.
4. Removes collections of cotton accumulated around bearing surfaces 

by scraping with a picker.

Feeding

5. Rolls a layer of cotton by hand from top of bale and feeds into hopper 
bale breaker at end of combination machine.

6. Follows with a similar layer from each of the other bales to give an 
even mixture.

7. Watches machine and pokes clear any cotton which accumulates around 
moving parts with picker to prevent undue friction.

8. Keeps floor clear from dust and waste.

SPECIAL REQUIREMENTS OF JOB:

MACH INE, TOOLS, A N D  MATERIALS:

Machines - Willow machine; Combination machine comprising
Hopper Bale Breaker, Hopper Opener, Hopper Feeder, 
Lattice Feeder, Orighton Opener.

Tools - Picker, oil-can.
Materials - Raw cotton from opened bales.

Combination Machine. Opens up and blends the cotton fed in from the bales 
and expels heavier impurities such as seed, stalk, leaf, motes, and sand.
This is carried out by o blowing process and by a system of beaters acting on 
the cotton fibres and knocking out the dirt before sending them forward to the 
lap-forming section of the machinery.

QUALIF ICAT IO NS FOR EMPLOYMENT:

Sex
Age
Education
Physical requirements 
Temperament

W O RKING  C O N D IT IO N S: 

NATURE OF WORK: 

TRAIN ING:

RELATION TO OTHER JOBS:

Male
16-50
Completion of Primary School

Noisy, may be dusty

Routine, walking, lifting

Very simple. Learns on the job.

Pr motion to:
Al ied Jobs: Scutching Hand, Lap Carrier, Can Breaker.



Job:
Place:

SCUTCHING HAND (Blowing Room Hand) 
Blow room

SUMMARY OF DUTIES:

Breaks out lap from exhaust opener. Drops lap into position 
on finisher, carries lap from finisher to stack, checks weight. 
Cleans and oils machines.

One man looks after one exhaust opener and two finishing 
machines.

WORK PERFORMED:

1.

2.
3.
4.
5.

6.

7.

8 .
9.

10.

11.
12.
13.

14.
15.
16.

At least once a week the first half-hour of each shift is spent in 
cleaning and oiling machines.

Exhaust Opener

Starts motor.
Threads layer of cotton through rollers with fingers.
Drops slip roller into position.
Starts cotton feeding on to slip roller by wrapping cotton 
around roller with fingers.
When lap is full pushes a lever to discontinue the feed unless 
it is the type of machine which does not stop; in which case 
the lap is taken off and replaced without discontinuing the 
feed.
Inserts o lap rod (4ft. x i  in. steel pin) into hollow centre 
of slip roller.
Pulls slip roller from lap by hand.
Grasps end of lap rod in left hand, places right arm under lap 
which is thrown on to right shoulder.
Drops lap into position on finishing machine.

Finishing Machine

Raises hinged cover from lap.
Inserts lap rod into hollow centre of slip roller.
Grasps one end of lap rod in each hand, carries lap ond drops 
on to pan of spring balance.
Checks weight to nearest half pound and places lap in stack. 
Replaces slip roller in position.
Starts new lap by feeding first layer around roller by hand.

The above process is repeated on each of the three machines, 
approximately every seven minutes.

continued



3. (continued)

SPECIAL REQUIREMENTS OF JOB:

Co-ordination of tasks to ensure continuous operation of machines. 
Muscular and visual judgement necessary to drop laps into correct 
position on finishing machine. Dexterity in feeding cotton on to 
slip roller.

MACH INE, TOOLS, A N D  MATERIALS

Machines
Tools
Materials

Exhaust Opener, Finishing Machine. 
Spring-balance weighing machine. 
Cotton laps.

Finishing Machine. Forms cotton into lap sheet of even substance 
and weight per yard, by winding loose cotton into layers round a roller.

Q U ALIF ICAT IO NS FOR EMPLOYMENT:

Sex
Age
Education
Physical requirements 
Temperament

Male
18-45. 18-30 preferred.
Preferably some secondary education. 
Strength, height an advantage. 
Self-confident, alert.

W O RKING  C O N D IT IO N S: Noise, a certain amount of dust, particularly 
when cleaning.

NATURE OF W ORK: Routine, walking, lifting,

TRAIN ING: S imple, but job requires conscientious and
sensible handling. Can learn in three to 
six months.

RELATION TO OTHER JOBS:

Promotion to: 
Allied Jobs:

Stripper and grinder. 
Can breaker.



4. Job:
Place:

LAP CARRIER 
Card room

SUMMARY OF DUTIES:

Ensures that every card machine has spare lap ready for the Stripper 
and Grinder to drop into position when required. Sweeps floor.

WORK PERFORMED

1 . Grasps in both hands vertically projecting end of rod, lifts 35-50 lb. 
roll of raw cotton (lap) on to specially designed carrier.

2. Repeats until the carrier (lap truck) contains six or eight laps.
3. Pushes lap truck along rail to card machine.
4. Grasps projecting rod in left hand, places right arm around lap and 

throws on to shoulder.
5. Places lap on chest-high rests at card machines.
6. Repeats 3, 4, and 5 on all machines.
7. Sweeps fI oor.

SPECIAL REQUIREMENTS OF JOB:

M ACH INE, TOOLS, A N D  MATERIALS:

Machine
Tools - Lap truck.
Materials -  Cotton laps.

QUALIF ICAT IO NS FOR EMPLOYMENT:

Sex Male
Age 18-50. Junior preferred.
Education Completion of Primary School,
Physical requirements Strength.
Temperament

W O RK IN G  COND IT I O N S  Noisy, may be dusty.

NATURE OF WORK: Simple labouring work. Routine, lifting,
pushing, walking.

TRAIN ING: Very simple. Learns on the job.

RELATION TO OTHER JOBS:

Promotion to: 
Allied Jobs:

Stripper and Grinder.
Bale Opener, Feeder, Can Breaker, 
Scutching Hand.



Job:
Place:

C A N  BREAKER 
Card room

SUMMARY OF DUTIES:

Removes cans of cotton yarn from card machines and replaces empty 
cans. Oils and cleans machines, sweeps floor.

WORK PERFORMED:

As can be seen to fill -

1. Grasps can with hand and lifts away from card machine,
2. With right hand places empty can on its slowly rotating platform 

which is at floor level.
3. Drops end of yarn into empty can.
4. Carries full can to stack.
5. Repeats as required.
6. If web breaks pieces it up and threads through front rollers.
7. Cleans and oils machines.
8. Sweeps floor.

SPECIAL REQUIREMENTS OF JOB:

Co-ordination of hands in changing cans. Piecing up of web and 
threading through front roller. Taking away the full can and 
replacing empty can simultaneously.

MACHINE, TOOLS, A N D  MATERIALS:

Machine
Tools
Materials

Card Machine.
Cans.
Cotton slivers and cotton waste,

Card Machine. Finally cleans the cotton and arranges its
fibres into a web and transforms it from a roll of lap into a rope
like untwisted strand, a sliver. It consists of a feeding device 
which rolls the cotton lap under a revolving cylinder covered with 
thousands of wire teeth and against a series of metal slats, also 
covered with wire teeth, The teeth comb the fibres so that when 
they are removed from the doff er they are largely free from impurity.

QU ALIF ICAT IO NS FOR EMPLOYMENT:

Sex
Age
Education
Physical requirements 

Temperament

Usually Male
16-40. Junior preferred.
Completion of primary school.
Stamina required, but not necessary special 
physical strength.
Smart and energetic.

W ORKING  C O N D IT IO N S: 

NATURE OF WORK: 

TRAINING:

RELATION TO OTHER JOBS:

Fluffy, noisy

Simple, routine, constant standing and walking. 

Learns on the ¡ob.

Promotion to:
Allied Jobs:

itripper and grinder



6. Job:
Place:

STRIPPER A N D  GRINDER 
Card room

SUMMARY OF DUTIES:

Two men working together extract the deposits of waste cotton which 
accumulate between the wire pins on the card cylinder and doffer by 
a mechanical process (stripping).

They set up and adjust mechanical grinder to sharpen wire points on 
card cylinder, doffer, and flats (endless belt consisting of a series of 
flat sections of wire).

WORK PERFORMED:

Stripping -  two men working together.

1 . Stop three or four machines and open hinged covers.
2. With one man at each end lift the strip brush (rotary brush) 

into guides on cylinder.
3. One man places hand belt on strip brush pulley and flips hand 

on revolving loose pulley of card machine.
4. The other man connects hose from the metal cover of strip 

brush to overhead suction intake.
5. After two revolutions of card drum, number one flips band off 

loose pulley.
6. They then lift strip brush into guides over doffer.
7. One man opens hinged cover over card cylinder.
8. He then turns strip brush with one hand and holds sickle (a hard, 

firm and wide hand brush) against strip brush to remove the 
collected cotton waste.

9. After two revolutions of doffer, they disconnect hose pipe and 
lift stripping brush to the next machine.

10. Sometimes a Cook Stripper, which draws away by pumping, is 
used as well as the brush method.

The above process takes one to two minutes, about thirty (30) 
machines being stripped three times during each shift.

Grinding - two men working together.

11. Lift grinding roller into position on the card cylinder and doffer 
and connect belt to rotate grinder. Grinding roller is a spindle 
on which a puliey is already fitted, the surface of which is 
covered with emery cloth. When in operation the pulley 
automatically moves backward and forward along spindle.

12. One man lowers or raises adjustable bearing supports making 
the adjustments by sound.

13. After final adjustment leave grinding roller in position for 
upwards of four hours.
A somewhat similar process is repeated with the doffer drums 
and flats, two card machines being ground each shift.

conti nuoci



6. (continued)

14. Drops lap into place at end of card machine as required (about 
2^ hours on each machine).

15. Cleans and oils machines, and overhead shafting.

SPECIAL REQUIREMENTS OF JOB

Sensitive hearing for adjusting grinder, coupled with 
mechanical aptitude in handling equipment.

MACHINE, TOOLS, A N D  MATERIALS

Machine -  Card Machine
Tools -  Strip brush, grinding roller, sickle

(sometimes called hand card), spanner.

QUALIFICATIONS FOR EMPLOYMENT

Sex
Age
Education
Physical requirements 
Temperament

W O RKING  C O N D IT IO N S : 

NATURE OF WORK: 

TRAIN ING:

Male
18-40. Younger man preferred.
Completion of Primary School.
Strength. Hearing must be good.
Energetic

Noisy, dusty.

Walking, lifting, active.

Learns on the job. Can learn in six months, 
but will often work in the Blow Room or as 
lap carrier or c<~n breaker first.

RELATION TO OTHER JOBS:

Promotion to: 
Allied Jobs:

Leading Hand. 
Lap Carrier, 
Can Breaker.



r
Job:
Place:

DRAWER 
Card room

~ l
7.

SUMMARY OF DUTIES

Operates draw frames by placing 6 full draw cans of sliver in position 
and feeding slivers through machines, when 6 slivers are drawn and 
emerge as one loose sliver. Generally tends three frames.

WORK PERFORMED

1. Places draw cans in position.
2. Joins sliver by dividing one end into two and rubbing other end or by 

passing two overlapping ends under roller together.
3. Starts machine by turning handle. (Each 6 draw cans operated 

separately.)
4. Repairs breaks (machine stops automatically).
5. Removes cans of sliver when full (machine stops automatically) 

and replaces them with empty ones.
6. Removes cans from behind when empty and replaces them with 

full ones.
7. Pulls out any cotton which is too thick.
8. Removes flat dirt from top of rollers (while machine is running).
9. Removes flat dirt from underneath rollers (while machine is running).
10. Clean machine once a week, and dusts down each day.

SPECIAL REQUIREMENTS OF JOB

Dexterity in handling cans and keeping machine running to capacity. 

M ACH INE, TOOLS, and MATERIAL

Machine
Tools
Materials

Draw Frame. 
Draw Cans. 
Cotton Slivers.

Draw Frame. This straightens the fibres and combines six slivers 
into one sliver by stretching it between rollers until the final sliver 
is about the same size and weight as any one of the originals. Six 
slivers are led from six draw cans through moving rollers, (each 
revolving faster than the one before) which stretch the several strands 
of sliver into one thin strand. This travels through a funnel-like 
condenser which compresses it and a coiling head that leads it in one 
sliver into empty draw cans.

QUALIF ICATIO NS FOR EMPLOYMENT:

Sex
Age
Education
Physical requirements 
Temperament

W O RK IN G  C O N D IT IO N S: 

NATURE OF WORK:

TRAIN ING:

Usually female
17-45. 17-25 preferred.

Strength, sufficient stamina for fairly constant work. 
Patient.

Warm, noisy, fluffy.

Medium to heavy, routine, standing, walking, 
lifting, opportunity to sit at odd moments.

Starts as back tenter and then becomes frame tenter,

RELATION TO OTHER JOBS:
P r o m t  imi to: ■



r
Job:
Place:

SLUBBER
Card room

1

SUMMARY OF DUTIES

Tends slubbers by threading sliver (slubber roving) through the machine, 
mending breaks, and by removing empty draw cans and replacing them with 
full ones. Reploces full bobbins by empty ones. This process results in 
fairly thick, loosely twisted cotton threads sufficiently strong to go through 
the fly frames without much breaking. Cotton is now wound on bobbins 
for first time.

WORK PERFORMED:

1. Threads the slubber roving through the spindle flyer.
2. If slubber roving breaks, joins it with her fingers by rolling it.
3. Starts machine by a lever.
4. Removes empty draw cans and replaces them with full ones.
5. Joins sliver in the draw cans by dividing it and rubbing it 

together with the palms of her hands.
6. Repairs breaks.
7. Brushes fluff from the machine with a small brush.
8. Removes flat dirt from the top of rollers.
9. Removes flat dirt from underneath rollers.
10. Turns hand wheel to loosen belt and resets machine.
11. Slackens the end of the slubber rovings.
12. Lifts up full bobbins and places it on top of the machine.
13. Slips an empty bobbin on to its place.
14. Stacks full bobbins in a crate.
15. Carries full bobbins and places them on creel of intermediate.
16. Cleans the machine (once a week at least).

SPECIAL REQUIREMENTS OF JOB:

MACH INE, TOOLS, A N D  MATERIALS:

Machine
Tools
Materials

Slubber 
Cans, bobbins 
Cotton sliver

Slubber. This transforms finished sliver into roving, stretches it and gives 
it a slight twist. The sliver from about 45 draw cans is drawn from the 
cans by three pairs of drawing rollers which stretch it at progressively faster 
speeds. The sliver passes through a flyer that revolves around the top of the 
bobbin on which it winds the cotton (now roving). The revolving motion of 
the flyer gives a slight twist to the cotton and from here on the cotton is called 
roving until it reaches the spinning frame where it is spun into yarn.

QUALIF ICATIONS FOR EMPLOYMENT

Sex
Age
Education
Physical requirements 

Temperament

Female^.
14-45. 15"25 preferred

Strength, sufficient stamina for fairly 
continuous work, good eye-sight. 
Patient, careful.

L



8. (continued)

W O RK IN G  COND IT I O NS: Warm, noisy, fluffy.

NATURE OF WORK Routine fairly heavy, standing, walking, some
lifting, opportunity to sit at odd moments.

TRAIN ING: Starts as back tenter and becomes slubber tenter.

RELATION TO OTHER JOBS:

Promotion to: Back tenter to slubber tenter
Allied Jobs: Rover.

1 In this and other jobs where a night shift is worked only male labour 
is used on that shift.



9. Job:
Place

RO V IN G  (Intermediate) 
Card room

SUMMARY OF DUTIES

Keeps the roving or intermediate frames in operation by threading the 
roving through the flyer, and starting the machine. Takes off empty 
bobbin and replaces with new bobbin and joins roving. This process 
further thins and straightens strands in cotton sliver.

WORK PERFORMED

1 .
2.
3.
4.
5.

6.
7.
8.
9.
10. 
11. 
12. 
13.

Threads the roving through the flyer.
If roving breaks, joins it.
Starts machine.
Repairs breaks.
Creels in. (Takes off empty bobbin and with creel peg pull down a 
full one. Pulls remaining sliver off old bobbin and throws bobbin 
into a basket. Puts new bobbin on the creel peg and joins roving.) 
Pulls off roving which is too thick.
Removes flat dirt from top of rollers.
Removes flat dirt from underneath rollers.
Loosens belt and resets machine.
Slackens roving.
Lifts off full bobbin and replaces it with empty bobbin.
Removes fluff from machine.
Cleans machine. (Once a week at least)

SPECIAL REQUIREMENTS OF JOB:

M ACH INES, TOOLS, and MATERIAL

Machines -  Intermediate Frames and Roving Frames.
Tools - Bobbins
Materials -  Cotton roving.

Intermediate or Roving Fly Frame. This is essentially the same as the 
Slubber, except that instead of sliver in cans, the feed is roving wound 
on bobbins which is drawn through the frames into thinner roving and 
wound on to smaller bobbins.

QUALIF ICATIO NS FOR EMPLOYMENT

Sex
Age
Education
Physical requirements 

Temperament

W O RK IN G  CO N D IT I ONS:

Female
15-45. (15-25 preferred)

Above average height, overage strength, 
good eyesight.
Patient, careful.

Warm, noisy, and fluffy, but not as much as 
draw frames or slubbers.

NATURE OF WORK: Routine, standing, walking, lifting, stooping
pushing, opportunity to sit at odd moments.

TRAIN ING: Starts as back tenter and then becomes frame tenter.

RELATION TO OTHER JOBS:

Promotion to:
Allied Jobs: Work on intermediate and roving frames close’ / >



SUMMARY OF DUTIES

Keeps ring spinning frames in operation by rapidly repairing breaks in 
cotton threads, and replacing empty bobbins with full bobbins. Mends 
breaks in roving sliver also. (Some machines are faster than others and 
coarser cotton is put on the fast machines. When a girl is working on a 
fast machine, she generally looks after two sides of one instead of two 
sides of one and one side of another.)

WORK PERFORMED:

1. Starts machine
2. If thread breaks, grasps bobbin firmly by the side, pulls out the thread 

and loops it through the traveller (a small metal ring) at the base of the 
bobbin.

3. Attaches the end to the moving roller so that it is sucked under.
4. When roving on intermediate sliver breaks, leads end through between 

rollers and proceeds with 2.3.4.
5. Creels in (same as for roving).
6. Cuts out any cotton which has become entangled in the rollers.
7. Brushes fluff off the machine.
8. Cleans top and bottom of the machine.
9. Stops machine when bobbins are full.

SPECIAL REQUIREMENTS OF JOB:

Manual dexterity in piecing up broken threads.

MACHINE, TOOLS, A N D  MATERIALS

Machine -  Ring spinning frames.
Tools - Bobbins.
Materials -  Roving.

10. Job:_______ SPINNER2
Place: Spinning Department

Mule Spinning. Although fairly common in wool processing in
Australia, mules are rarely seen in cotton factories. A  small number 
is in use in the manufacture of towels.

This is a highly skilled occupation in which, so far only male labour 
is employed. It is estimated that it takes about seven years to become 
an expert mule spinner.

Ring Spinning Frame. This transforms one or two strands of slightly 
twisted roving into tightly spun yarn. Bobbins of roving are placed 
on spindles at the top of the machine and the roving is drawn through 
a series of pairs of progressively faster rollers between two strands 
of roving are stretched and combined into one. The yarn then passes 
through a guide wire to a small 'traveller' that runs around on a ring 
in the ring bar that moves up and down by the bobbin, thus winding 
the yarn evenly on the bobbin that revolves on a spindle inside the 
ring.

continued
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10. (continued)

Q U ALIF ICAT IO N S FOR EMPLOYMENT

Sex Female
Age 15-45. (15-25 preferred).
Education
Physical requirements Average height and strength, good eyesight. 
Temperament Patient, careful.

W O R K IN G  C O N D IT IO N S: Hot, humid, noisy, fluffy.

NATURE OF WORK: Routine, fairly light, standing, walking,
lifting, stooping, opportunity to sit when machine 
is not requiring attention.

TRAIN ING : Starts as a doffer and then becomes a spinner.
May take up to a year to become expert spinner. 
In some cases may go straight on to machine and 
learn on the job by working with an experienced 
spinner.

RELATION TO OTHER JOBS:

Promotion to: 
Allied Jobs:



11.

SUMMARY OF DUTIES

Job: DOFFER
Place: Spinning Department

Quickly removes full bobbins from spindles on spinning frames, replaces 
them with empty ones and starts thread on empty bobbins.

WORK PERFORMED

1. Fills section of doffing box with empty ring bobbins.
2. Carries box to her appointed position at the frame.
3. Pulls off full bobbin.
4. Throws it into one section of the box.
5. Drops empty bobbin on to a spindle.
6. Knocks down the bobbin with a full bobbin.
7. Joins broken ends when machine is restarted.
8. Carries box away.
9. Empties bobbins from box into skip at end of machine.
10. Before beginning to doff make adjustment to machine by 

turning wheel by hand. (Duty of head doffer only.)

SPECIAL REQUIREMENTS OF JOB:

M ACH INE, TOOLS, A N D  MATERIALS

Machine - Ring Spinning Frames.
Tools -  Bobbins.
Material - Cotton Yarn.

QUALIF ICATIONS FOR EMPLOYMENT:

Sex
Age
Education
Physical requirements 
Temperament

Female preferred, sometimes junior male. 
15-45. (Juniors preferred)

Average stamina.
Co-operative.

W O RK IN G  C O N D IT IO N S: Hot and fairly humid.

NATURE OF WORK: Routine, standing, walking, lifting. Doffers
often have time between doffing at the different 
frames and can sit and rest.
The doffers work in teams of 8 or 10. It is very 
important to have a good head doffer as the 
harmony with which the girls work depends so 
much on her^.

TRAIN ING: New ones work in group with more experienced doffers.

RELATION TO OTHER JOBS:

Promotion to: Head doffer or spinner
Allied Jobs:

In some factories Ring Jobbers are appointed in the Spinning Room to take charge 
of a group of machines to assist with maintenance and adjustment. Where a 
Head Doffer is not appointed Jobbers exercise some control over a group of 
doffers, seeing that machines are doffed quickly and set in motion again. They 
usually start ir. the mill as boys and may be promoted to Assistant Foreman in line 
for ioremanshi :,



12. Job: CREEL CARR! ER
Place: Spinning Department

SUMMARY OF DUTIES

Shifts baskets of full bobbins and replaces empty baskets.

WORK PERFORMED:

1. Wheels basket truck of bobbins to lift.
2. Wheels empty basket to spinning machines.
3. Such other odd jobs as set by the Foreman 

such as sweeping floor,etc.

SPECIAL REQUIREMENTS OF JOB:

Machine
Tools - Basket trucks
Materials -  Bobbins of cotton yarn.

QUALIF ICAT IO NS FOR EMPLOYMENT:

Sex Male
Age 16-60.
Education Completion of Primary School.
Experience
Physical requirements
Temperament

W O RK IN G  C O N D IT IO N S : Surroundings are often hot, humid, noisy.

NATURE OF WORK: Simple labouring work.

TRAIN ING: Simple. Learns on the job.

RELATI O N  TO OTHER JOBS:

Promotion to: Bander and Oiler
Allied Jobs: Bale Opener, Can Breaker, Scutching Hand,

Lap Carrier, Feeder.

i

L



13.

SUMMARY OF DUTIES:

Job:______ WINDER
Place: Winding Department

Keeps the winders in operation by rapidly mending broken threads, 
replacing empty ring bobbins, and removing full cheeses or cones. 
This process transfers the cotton thread from the ring bobbins to 
cheeses or cones, ready for the weaving room.

WORK PERFORMED:

1. Fills bobbin box with ring bobbins.
2. Puts the full bobbin on to the spindle.
3. Passes end of yarn under, round or over thread guides depending 

on moke of machine (cheese winding). Passes thread through 
metal ring (cone winding).

4. Twists it round the cheese tube (paper cone) metal cone.
5. Pulls handle and drops cheese tube (paper cone) metal cone 

on to metal roller (drum).
6. If thread breaks pushes cheese tube (paper cone) metal cone up 

with handle, unless the machine is one which stops automatically 
when the thread breaks.

7. Joins ends of thread with weavers' knots.
8. Throws bobbin when empty into skip beside her.
9. Pulls handle and drops cheese tube (paper cone) metal cone on 

to the metal roller or drum.
10. When cheese tubes (paper cone) metal cones are the right size 

takes off spindle and stacks on top of machine.
11. Cleans frames daily.
12. Cleans machine once a week.

SPECIAL REQUIREMENTS OF JOB:

Quickness and neatness in knotting ends together. 

MACHINE, TOOLS, A N D  MATERIALS:

Machi ne
Tools
Materials

Winding Frames 
Bobbins
Cheeses or Cones of Cotton Yarn.

Winding Frame. This winds the yarn from bobbins on to cones or
cheeses. The full bobbins are placed on spindles and the yarn passes 
through a guide wire, A  guiding mechanism distributes the yarn evenly 
over the cones or cheeses.

continued



13 (continued)

QUALIFICATI O N S  FOR EMPLOYMENT: 

Sex Femóle
Age
Education
Physical requirements 
Temperament

W O RKING  C O N D IT IO N S:

15-45. 15-25 preferred.
Ability to read and write. 
Average strength, good eyesight. 
Patient, co-operative.

Noisy, may be warm, some fluff.

NATURE OF WORK: Constant, routine, monotonous. Standing, 
stooping. Companionship of other people 
near at hand.

TRAIN ING: Learns on the job. In some cases adults are 
given preliminary period of three months' 
training before paid full award wage, or are 
paid by piece rate as soon as capable of 
earning the minimum wage.

RELATION TO OTHER JOBS:

Promotion to: 
Allied Jobs: Doubler.



14.

SUMMARY OF DUTIES:

Keeps the doublers in operation by mending threads as soon as they break 
so that adjacent threads will not be spoilt. Gates in after machine has 
been doffed. Keeps machine clean.

WORK PERFORMED

1. Keeps creel filled (i.e. pegs for holding full bobbins of cotton yarn).
2. Place empty bobbin on spindle.
3. Take 2, 3, or 4 threads from creel and passes them under sets of rollers 

and on to spindle.
4. If thread breaks pieces up broken ends with dog knots.
5. Stops spindle with knee-brake to replace bobbin.
6. Threads yarn under traveller on ring, through thread guide and places on rover,
7. When machine has been doffed gates in again.
8. Cleans frame daily.
9. Cleans machine once a week.

SPECIAL REQUIREMENTS OF JOB:

MACH INE, TOOLS, A N D  MATERIALS:

Machine -  Doubling Frame
Tools -  Bobbins
Materials -  Cheeses, cotton yarn

Doubling or twisting Frames, These machines form a strong, smooth, non
snarling thread by twisting two or more single yarns round each other in the 
opposite direction to the original twist. Doubled yarns are ready for weaving 
without further processing. Cabling is a further twisting of 'doubled yarn' and 
this yarn is used in the manufacture of tyre cord.

QUALIFICATI O N S FOR EMPLOYMENT:

Job:_______DOUBLER (or Twister)
Place: Winding Department

Sex
Age
Education
Physical requirements 
Temperament

Female
15-35. 15-25 preferred.
Ability to read and write. 
Average strength, good eyesight.

W O RKING  C O N D IT IO N S: Noisy, may be warm near machine, some fluff.

NATURE OF WORK: Light,routine, monotonous. A  good deal of
walking around machines, may be opportunity 
to sit at odd moments.

TRAIN ING : Generally starts as a doffer and when capable is
given charge of machine or machines.

RELATION TO OTHER JOBS:

Promotion to: 
Allied Jobs;

Doffer to Doubler 
Winder.



SUMMARY OF DUTIES:

Attends to warping mills by winding ends of thread from cheeses around 
mill and starting machine. Attends to broken threads. Creels in and 
reverses mill when warp is completed. This process transfers yarn from 
cheeses to warping mill ready for warping mills, and then to warping 
beam.

WORK PERFORMED

1. Places cheeses or cones (about 300) in creel.
2. Winds ends round the mill or beam.
3. Keeps warp straight and watches for broken ends.
4. Join ends.
5. Passes them through their correct holes in reed.
6. Marks selvedge when bell rings, or when machine stops automatically.
7. Cuts threads at end of each section and ties them underneath.
8. Moves guide to next section.
9. Creels in.
10. Reverses mill when warp is complete.
11. Cuts off ends and ties them together.

SPECIAL REQUIREMENTS OF JOB:

MACHINES, TOOLS, A N D  MATERIALS:

Machine - Warper, Creel.
Tools - Scissors.
Materials - Cheeses of cotton yarn.

Warper. This winds yarn from cheeses on to a warping beam. It consists 
of a creel, i.e. a rack holding hundreds of cheeses and a frame that holds 
the warping beam on which the warp is wound. The threads pass through a 
guide bar and comb that distribute the warp evenly over the warping beam 
when the beam revolves.

QUALI FICATI O N S FOR EMPLOYMENT:

Sex 
Age
Education
Physical requirements 

Temperament

W O RK IN G  C O N D IT IO N S:

NATURE OF WORK:

TRAIN ING:

RELATION TO OTHER JOBS:

15. Job: WARPER
Place: Warping Department

Female
15-45. 15-25 preferred.
Ability to read and write.
Sufficient stamina for fairly constant work.
Good eyesight.
Patient, careful.

Quiet unless located in weaving room, may be fluffy. 

Routine, standing, walking, time to sit occasionally. 

Learns on the ¡ob by assisting with creeling in.

Promotion to: 
Allied Jobs: Beamer.



16. BEAMER
Place: Warping and Beaming Department

SUMMARY OF DUTIES:

Keeps beaming machine in operation by keeping creel supplied with full 
cones, twisting ends from cones around the beam and winding threads 
around beam. Stops machine when beam is full. This process is used 
instead of warping when it is necessary to size the yarn. About 400- 
500 cones are placed in the creel.

WORK PERFORMED:

1. Places cones (400-500) in creel.
2. Twists the ends of the yarn around the beam.
3. Starts machine with a foot lever.
4. Joins broken threads with dog knots (except on fast machines where 

weavers' knots must be used. On these machines a red light shows 
when a thread breaks and the machine stops automatically).

5. Replaces pins which have fallen into a tray.
6. Stops machine.
7. Creels in (that is, leads the yarn from new cone through porcelain guides, 

comb, and drop wire and joins with broken thread).
8. Starts machine again.
9. When beam is full, places wooden roller on the yarn.
10. Cuts the yarn and ties off the ends.
11. Reverses the machine and so slackens the yarn.
12. Removes beam with help of male.
13. Cleans machine (once a day).

SPECIAL REQUIREMENTS OF JOB:

M ACH INE, TOOLS, A N D  MATERIALS:

Machine
Tools
Materials

Beaming machine 
Beam
Cones, cotton yarn.

Beaming Machine. This winds yarn from cones on to section beams to 
make the warp. These section beams then go to the Sizing Room where they 
are sized to strengthen them. Hundreds of cones are placed in a creel and 
the threads led through a comb to separate them as they are wound on to the 
beam which revolves when the machine starts.

QUALIF ICAT IO NS FOR EMPLOYMENT:

Sex
Age
Education
Physical requirements 

Temperament

W O RK IN G  C O N D IT IO N S : 

NATURE OF WORK: 

TRAIN ING:

Usually female, sometimes boys.
15-45. 15-25 preferred.
Ability to read and write.
Sufficient stamina for fairly constant work.
Good eyesight.
Patient, careful.

Quiet unless located in weaving room, fluffy.

Fairly heavy, routine, standing, walking, stooping.

Time to sit occasionally. Learns on the job by 
assisting with creeling in.

RELATION TO OTHER JOBS

I

Promotion to: 
Allied Jobs: Warper.



17.

SUMMARY O r DUTIES:

Helps to lift cases of cotton yarn off lorry. Wheels cases to creel frame 
as required. Assists female beamer. General labouring.

WORK PERFORMED:

1. Assists lorry driver to unload cases of cotton yarn and loads empty cases.
2. Trucks cases by hand to orderly stack.
3. Trucks cases by hand to end of creel as required.
4. Trucks empty cases to stack.
5. With assistance of another labourer lift? full beam off beaming machine 

by grasping extending end of spindle.
6. Rolls beam to scales.
7. Weighs beam and enters weight and quality particulars in book.

(Quality obtained from ticket.)
8. Trucks beam to Sizing Room by hand.

Job:______ BEAMER ATTENDANT (LABOURER)
Place: Warping and Beaming Department

SPECIAL REQUIREMENTS OF JOB:

MACHINE, TOOLS, A N D  MATERIALS:

Machine - Weighing Machine
Tools - Hand truck
Materials - Cotton yarn in cases and on beams

QUALIFICATIONS FOR EMPLOYMENT:

Sex
Age
Education
Physical requirements 
Temperament

W O RKING  CO N D IT IO N S: 

NATURE OF WORK: 

TRAIN ING:

RELATION TO OTHER JOBS:

Male
18-45. (18-40 preferred). 
Completion of Primary School. 
Strength.

Warm, may be noisy.

Simple, labouring work.

Learns on the job.

Promotion to: Finishing Room.
Allied Jobs: May be transferred to various other labouring

grades.



18.

SUMMARY OF DUTIES:

Job:______ TAPE SIZER
Place: Sizing Department

Runs cotton yarn by machine through sizing liquid solution, through 
dryer and on to warp (roll of cotton yarn).

WORK PERFORMED:

1. Lifts beam of cotton yarn into creel (stand),
2. Ties small bunches of cotton ends from beam to similar groups 

protuding from machine.
3. Runs sizing composition into tank, unless this is automatic.
4. Runs machine until the tied ends show.
5. Wraps cotton yarn of new warp around weaver beam to start the 

new warp. (2 cwt. roll of cotton yarn).
6. With fingers and thumb periodically feels amount of sizing on yarn.
7. Constantly watches machine for and remedies fouling yarn threads.
8. Lifts warp off machine.

SPECIAL REQUIREMENTS OF JOB:

Judging the sizing on cotton yarn by touch. Dexterity in clearing 
fouled yarn threads without interfering with adjacent threads.

M ACH INE, TOOLS, A N D  MATERIALS:

Machine - Tape Sizer.
Tools - Spanner.
Materials - Beams of cotton yarn.

Q U ALIF ICAT IO NS FOR EMPLOYMENT:

Sex
Age
Education
Physcial requirements 
Temperament

Male
19-40
Preferably some secondary education. 
Strength, average eyesight and hearing.

W O R K IN G  C O N D IT IO N S: 

NATURE OF WORK: 

TRAIN ING:

Hot, humid.

Routine, standing, lifting.

Learns by assisting in department. May take up 
to 12 months as this is quite a responsible job.

RE LATI O N  TO OTHER JOBS:

Promotion to: 
Allied Jobs:



19. Job:______ DRAWER IN
Place: Twisting, Tying-in, and Drawing-in Department

SUMMARY OF DUTIES:

Draws in cotton ends through gears in accordance with pattern or draft.
Slays cotton ends through reed ready for tuner to set up on weaving loom.

WORK PERFORMED:

1. Rolls warp (2 cwt. roll of cotton yarn) on to small cradle truck.
2. Pushes truck and warp to work place.
3. With assistance of another person lifts warp on to knee-high 

frame by grasping extending ends of spindle.
4. Lays ends of cotton across overhead cross beam allowing them 

to hang immediately behind gears or slay.
5. Insert reed hook through eye of separating wires of gear slay or slay.
6. Withdraws reed hook with thread of cotton yarn, which in some 

cases is selected by an automatic device.
When all yarn threads have been drawn through reed frame:

7. Ties small bunches of cotton ends together.
8. With assistance of another person lifts warp from frame to small truck.
9. Wheel: warp to stack and rolls it off truck.

SPECIAL REQUIREMENTS OF JOB:

Concentration in selecting the correct sequence of threads if no 
automatic device. Dexterity in using reed hook.

MACH INE, TOOLS, A N D  MATERIALS:

Machine - Drawing and Twisting Frame.
Tools - Reed hook, slay knife.
Materials - Cotton yarn on warp.

Drawing and Twisting Frame. This prepares the warp for use on the loom 
by drawing individual threads of the warp through gears. It consists of a 
big frame across which the gears are stretched, i.e. metal strips with holes 
in the centre. The ends of the warp are threaded through these holes by 
means of a reed hook.

QUALIF ICAT IO NS FOR EMPLOYMENT:

Male-Female suitable if award conditions allow, 
and often employed, but does not then lift the beams. 
Male - 15-20. Female 15-40.
Preferably some secondary education.
Average strength, shortness an advantage, 
unimpaired fingers.
Patient,

Congenial. May be done under artificial light as good 
lighting is required. Quiet unless located in weaving root 
Tedious and monotonous. Much patience needed.
Learns on the job. Can learn in 3 to 6 months.
Often junior labour.

RELATION TO OTHER JOBS:

Promotion to: Apprentice tuner if male.
Allied Jobs: Alternates job with twister.

Sex

Age
Education
Physical requirements 

Temperament

W O RK IN G  C O N D IT IO N S:

NATURE OF WORK: 
TRAIN ING:



20. Job:
Place:

TWISTER - TYER IN
Place: Twisting, Tying-in, and Drawing-in Department

SUMMARY OF DUTIES:

Joins ends of cotton yarn together by hand. Joins the strands of warp yarn 
(ends) from a full warp beam to the corresponding strands of the exhausted warp.

WORK PERFORMED:

1. Rolls warp (2 cwt. of cotton yarn) on to small truck.
2. Pushes truck to work place.
3. With assistance from another person, lifts warp into knee-high frame 

by grasping extended ends of spindle.
4. Cleans gears by wiping with a rag.
5. Separates alternate threads (one by one) by raising shafts and tying to 

overhead cross section.

Then sitting with cotton join to be joined at left and right hand, respectively:
6. Ties small bunch of cotton ends ot right together and places in twisting 

hook with similarly tied bunch from left side.
7. Slides first and second finger of right hand under cotton yarn at 

right separating a single thread.
8. Slides thumb of left hand under cotton yarn at left separating a single thread.
9. Snaps both threads simultaneously from twisting hook.
10. With thumb and first finger of one hand twists cotton ends together.

After all threads have been joined:
11. Pushes slay over joined yarn.
12. Repairs any threads broken by slay.
13. Lowers shafts and lifts warp from frame to truck.

SPECIAL REQUIREMENTS OF JOB:

Keen eyesight in selecting correct and opposite threads. 
Dexterity in separating correct single thread.

MACH INE, TOOLS, A N D  MATERIALS:

Machine - Drawing or Twisting Frame
Tools - Twisting hook, rag cloth
Materials - Warp yarn

Q U ALIF ICAT IO NS FOR EMPLOYMENT:
Sex

Age
Education
Physical requirements 

Temperament

W O RK IN G  C O N D IT IO N S:

NATURE OF WORK: 
TRAIN ING: .

RELATION TO OTHER JOBS:

Male (female suitable if award provisions allow 
employment).
Male 15-20. Female 15-30.
Preferably some secondary education.
Average strength, good eyesight, slight hearing 
defect no handicap.
Patient,
Congenial. May be done under artificial light as good 
lighting is required. Quiet unless located in weaving ro 
Involves a lot of sitting. Tedious, monotonous.
Learns on the job. Can learn in 3 to 6 months.
Often junior labour.

Promotion to: Possi >1 e transfer to apprentice tuner.
Allied Jobs: Alternates job with drawer-in.



21. Job:______ PIRN WINDER
Place: Weaving Department

SUMMARY OF DUTIES:

Operates pirn winder by placing pirns in position in machine, joining broken 
threads. Places full cones or cheeses in position and removes full pirns.
This process winds the yarn from cones or cheeses on to pirns for use on the 
weaving looms.

W ORK PERFORMED:

1. Places pirns in position on winding spindle.
2. Joins broken threads.
3. Places cones or cheese in machine.
4. Brings thread through guides to join with other end.
5. Removes pirns when full.
6. Cleans machines.

SPECIAL REQUIREMENTS OF JOB:

Quickness in taking off full bobbins and replacing with empty ones.

MACH INE, TOOLS, A N D  MATERIALS:

Machine - Pirn Winder
Tools
Materials - Cones or cheese, pirns, cotton yarn.

Pirn Winder: Similar in principle to Winder.

Q U ALIF ICAT IO N S FOR EMPLOYMENT:

Sex
Age
Education
Physical requirements 
Temperament

Female
15-45. Young preferred.
Ability to read and write.
Sufficient stamina for constant work.

W O RK IN G  C O N D IT IO N S: 

NATURE OF WORK: 

TRAIN ING:

RELATION TO OTHER JOBS:

Very noisy, fluffy.

Light, routine, constant, standing, monotonous. 

Learns on job.

I

Promotion to:
Allied Jobs:

From battery girl, to pirn winder, then weaver.



22.

SUMMARY OF DUTIES

Keeps weaving looms running and attends to broken threads. 

WORK PERFORMED:

1. Starts machine.
2. Watches for broken threads.
3. Stops machine.
4. Ties the ends.
5. Pulls broken warp through heidel and reed with a hook.
6. Reverses machine to where weft is broken.
7. Pulls out flaws with sharp pointed scissors.
8. Pulls the shuttle out and threads it by hand.
9. Repairs faults by cutting weft.
10. If plain loom is used, places full pirn in shuttle by hand each 

time one is emptied.

SPECIAL REQUIREMENTS OF JOB:

Job: WEAVER
Place: Weaving Department

Production of clean, even weave by constant attention.

MACH INE, TOOLS, A N D  MATERIALS:

Machine -  Weaving Loom
Tools - Scissors, reed hook
Materials -  Rolls of warp thread, pirns of yarn,

Loom: The loom weaves the weft yarn, contained on the pirns and placed in
shuttles, back and forth across the longitudinal warp yarn. It consists of a 
beam of warp, a set of harness for raising and lowering the warp threads so that 
the shuttle-throwing mechanism may weave the weft back and forth between 
alternating groups of warp thread, a mechanism that raises and lowers the 
harnesses, and a reed that tightly packs the weft so that the cloth is evenly 
woven. The cloth is rolled on to another beam.

QU ALIF ICAT IO NS FOR EMPLOYMENT:

Sex
Age
Education
Physical requirements 
Temperament

W O RKING  C O N D IT IO N S: 

NATURE OF WORK: 

TRAIN ING:

Female
15-45. 15-25 or 30 preferred.
Ability to read and write.
Sufficient stamina for constant work.
Patient, careful.

Very noisy, fluffy, may be worm.

Heavy, routine, standing, walking, stooping.

Starts as battery g irl. May take up to two years 
to acquire real skill in weaving.

RELATION TO OTHER JOBS:

Promotion to: 
Allied Jobs:



r
Job:
Piace:

BATTERY GIRLS 
Weaving Department

1

23.

SUMMARY OF DUTIES:

Keeps weavers supplied with full pirns by collecting empty shuttles and 
pirns, and refilling shuttles with pirns. Places pirns in magazine at end 
of loom.

WORK PERFORMED:

1. Collects empty shuttles and pirns.
2. Refills shuttles with pirns.
3. Places shuttles in the loom.
4. Takes away empty pirns.
5. Places full pirns in magazine at end of loom.

SPECIAL REQUIREMENTS OF JOB:

M ACH INE, TOOLS, A N D  MATERIALS: Attends at looms.

Q U ALIF ICAT IO NS FOR EMPLOYMENT:

Female
15-45. Young preferred.
Ability to read and write.

Noisy, fluffy.

Light, routine, standing, walking, manual work. 
Girls move about looms, have freedom and 
companionship of other girls.

Learns on the job.

RELATION TO OTHER JOBS:

Promotion to: Pirn Winder and Weaver.
Allied Jobs:

Sex
Age
Education
Physical requirements 
Temperament

W O RK IN G  C O N D IT IO N S: 

NATURE OF WORK:

TRAIN ING:



24.

SUMMARY OF WORK:

Maintains mechanical efficiency of looms. Effects minor 
repairs, sets up weaving pattern on loom.

WORK PERFORMED:

1. Sets loom and adjusts mechanical operations of machine for weaver 
according to written instructions regarding the pattern.

2. Checks pattern with instructions.
3. Supervises the standard of work by the weaver.
4. Repairs and adjusts minor mechanical faults.
5. Dismantles machine part when major fault occurs.
6. Assembles machine after repair.

SPECIAL REQUIREMENTS OF JOB:

Trained mechanical skill in locating and repairing faults. 
Discrimination between colours and patterns.

MACH INE, TOOLS, A N D  MATERIALS:

Machine -  Weaving looms.
Tools - Personally owned general mechanical kit.
Materials

Q U ALIF ICAT IO NS FOR EMPLOYMENT:

Job: TUNER (Apprenticed Trade)
Place: Weaving Department

Sex
Age
Education
Physical requirements 
Temperament

W O RKING  CO N D IT IO N S: 

NATURE OF WORK: 

TRAIN ING:

Male
21-50
3 years' indentured apprenticeship 
Average strength, eyesight, hearing.

Noisy, fluffy, may be warm.

Skilled, varied.

Must be trained by weaving room supervisor. This 
is an apprenticed trade involving efficiency in loom 
maintenance work and ability to set patterns on looms.

RELATION TO OTHER JOBS:

Promotion to:
Allied Jobs:



25.

SUM M ARY OF DUTIES:

Gets pieces of woven cloth from the warehouse. Sews pieces together 
and rolls on to gig (cylinder), (termed 'batches on gig '.) Desi/.es 
material by feeding through a chemical 'wash'. Feeds through drying 
machine. Oils and cleans machines.

Job:_______M ACH INE OPERATOR (Desizer)
Place: Finishing Department

W ORK PERFORMED:

1. Lifts cloth pieces by hand on to flat-topped truck, taking care to’ 
lay each piece either face to face or back to back with piece 
immediately underneath, leaving 3 or 4 feet of ends loose to simplify 
sewing.

2. Pushes truck from warehouse to finishing section.
3. Using treadle or electric sewing macnine, sew ends of pieces together.
4. Pushes truck under tension bar.
5. Lifts end of cloth over tension bar (about 7 ft. high).
6. Wraps one layer of cloth around gig.
7. Starts machine.

When batches are rolled on to gig.

8. Stops machine.
9. Prepares wash according to instructions.
10. Connects start of batch to cloth end. (The cloth end is a special

piece of cloth wrapped on roller to draw batch through the caustic wash.)

(Stages 7 to 10 may be performed by a scouring machine).

11 . Stops machine, feeds batch through a mangle and over a high folder.
12. Places a platform or box truck in position under folder. (When sufficient 

labour is available the desizer may not operate drying machine, covering 
stages 13 to 16.)

13. Wheels truck to drying machine.
14. Ties end of cloth to tapes and starts machine.
15. Watches temperature of drier periodically while drying is in progress.
16. Half-hour towards end of shift, cleans machines and floor.

SPECIAL REQUIREMENTS OF JOB:

Preparing chemical wash according to formula. 

MACH INES, TOOLS, A N D  MATERIALS:

Machines

Tools
Materials

Desizing Machine (Gig), Scouring Machine, 
Drying Machine, Sewing Machine (treadle). 
Box truck, rubber gloves, knife.
Cotton cloth, chemicals.

conti nued



25. (continued)

Q U ALIF ICAT IO NS FOR EMPLOYMENT:

Sex
Age
Education
Physical requirements 
Temperament

Male
19-40. (19-30 preferred).
Preferably some secondary education. 
Average strength, average eyesight.

W O RKING  COND IT I ONS: 

NATURE OF WORK: 

TRAIN ING:

Hot, humid, may be noisy.

Standing, walking, lifting.

Learns on the job - generally the supervisor or foreman 
will give instruction in preparation of ‘wash1.

RELATION TO OTHER JOBS:

t

Promotion to: 
Allied Jobs:



26. Job; TENTER
Place: Finishing Department

SUMMARY OF DUTIES:

Feeds woven material through tentering machine to restore to 
original width.

WORK PERFORMED:

1. Wheels roll of cloth to tentering machine on small hand truck.
2. Lifts one end of extending spindle into knee-high grooved rest.
3. Lifts other end of extending spindle into grooved rest.
4. Presses edge of cloth into pin belt on each side of machine.
5. Starts machine.
6. At other end of machine wraps one turn of cloth around spindle.
7. Watches machine continually.

SPECIAL REQUIREMENTS OF JOB:

No special skill, but good type of worker required.

MACH INE, TOOLS, A N D  MATERIALS:

Machine - Tentering Machine
Tools Small hand truck
Materials - Rolls of woven cloth.

QUALIFICATIONS FOR EMPLOYMENT:

Sex
Age
Education
Physical requirements 
Temperament

Male
18-40
Completion of Primary School 
Average strength, good hearing.

W O RKING  C O N D H O N S :  

NATURE OF WORK: 

TRAIN ING:

RELATION TO OTHER JOBS:

Noisy.

Standing, walking, lifting, requires concentration. 

Learns on job. Fairly responsible work.

Promotion to:
Allied Jobs: May operate napping machine at the same time.

Interchanges job with desizer.
(Machine Operator).



27.

SUMMARY OF DUTIES:

Runs woven cloth through liquid solution to give 'body' to the 
fabric, through a mangle and over drying rollers.

WORK PERFORMED:

1. Boils solution in steam-heated tank to oral instructions of foreman.
2. Pushes box truck of material into position.
3. Sews pieces of material together using treadle sewing machine. -
4. Feeds material through liquid tank and mangle.
5. Opens valve to run solution into liquid tank.
6. Feeds cloth through drying rollers and over folding arm.
7. Pushes box truck into position to receive material.
8. Starts combined filling and drying machine.
9. Hoses drying machine cylinders with water as required.
10. Watches machines

SPECIAL REQUIREMENTS OF JOB:

Visual discrimination as to quality and correctness of solution. Judgement 
of machine operation, and of correct finish of material.

MACHINES, TOOLS, A N D  MATERIALS:

Machines -  Filling Machine, Drying Machine.
Treadle Sewing Machine.

Tools -- Knife hose.
Materials - Woven cloth.

Q U ALIF ICAT IO NS FOR EMPLOYMENT:

Job:______ LABOURER (Filling)
Place: Finishing Department

Sex
Age
Education
Physical requirements 
Temperament

Male
18-45. (18-40 preferred)
Completion of Primary School 
Average strength 
Responsible

W O RK IN G  COND IT I ONS: 

NATURE OF WORK: 

TRAIN ING:

RELATION TO OTHER JOBS:

Hot, humid, may be noisy.

Labouring work, but good man required.

Learns on the job. Can learn in three months.

Promotion to:
Allied Jobs: May be transferred to Dyeing, Kier, washing

or Sanforizer Machines.

4



28

SUMMARY OF DUTIES:

Feeds woven cloth through sanforizer shrinking machine. Sets the 
machine for correct shrinkage.

WORK PERFORMED:

1. Tests shrinkage of material in small sample washing machine.
2. Calculates mathematically the setting of the sanforizer.

(Size of Feeder roller, blanket and heating required.)
3. Sets up and adjusts the correct feed rollers, electrical heating, 

shoes, blanket, steam, air and water pressure.
4. Feeds material through tension rollers, blanket belt and metal cylinders.
5. Adjusts clip tenter (a narrow endless pin belt on each side of 

machine which grips the edge of the material).
6. Starts machine.
7. Continually watches machine.
8. Towards completion of day's work runs machine until cool

SPECIAL REQUIREMENTS OF JOB:

Calculating the setting of the Sanforizer from the sample test wash. 
Mechanical aptitude. Dexterity and agility in attending to any 
imperfect running of he material.

MACHINES, TOOLS, A N D  MATERIALS:

Machines - Sanforizer, sample washing machine
Tools - Hand truck
Materials - Woven cloth

Job: LABOURER (Sanforlzer)
Place: Finishing Department

QUALIFICATIONS FOR EMPLOYMENT:

Sex
Age
Education 
Experience 
Physical requirements 
Temperament

W ORKING  C O N D IT IO N S: 

NATURE OF WORK: 

TRAIN ING:

Male
18-30. (Under 25 preferred) 
Preferably some secondary education

Average strength

Hot, humid, may be noisy.

Walking, standing, lifting.

Learns on the job receiving training in use of 
machines. Can learn in one or two years.

RELATION TO OTHER JOBS

Promotion to: 
Allied Jobs: May be transferred to Dyeing, Kier, Washing, 

or Filling Machines.



29.

SUMMARY OF DUTIES:

Job:_______LABOURER (Kier Machine)
Place: Dyehouse

Two men working together run woven cloth through a weak caustic 
solution on batching machine to form rolls of cloth ready to be put 
into kier (pressure chamber) to extract foreign matter from the cloth.

WORK PERFORMED:

1.
2.
3.

4.
5.
6 .
7.
8 .
9.
10. 
11.
12.
13.
14.

Wheels cloth from Grey Room to batching machine in box truck.
Feeds cloth through roller guides and around batch rollers.
Turns water tap on and half fills tank, adds caustic and fills tank with 
water to the required level.
Starts machine.
One man stands at each side of machine to guide cloth straight on rollers. 
Stops machine.
Lifts batch by electric hoist on to kier trolley.
Winds crab (winch) to pull trolley into kier.
Closes kier door, tightening nuts with lever.
Closes outlet valve, opens inlet valve and turns steam valve on.
When the required steam pressure is registered, starts machine and 
keeps operating for the stipulated time.
Operates valves to reduce pressure and extract liquid.
Opens door and extracts trolley with the crab.
Lifts batch to ordinary trolley be electric hoist.

SPECIAL REQUIREMENTS OF JOB:

Dexterity in guiding cloth on roller. Attention to details in mixing 
caustic solution and working kier oven.

M ACH INE, TOOLS, A N D  MATERIALS:

Machine - Batching Machine, Kier,
Tools - Lever, (special design), box truck, trolley.
Materials - Woven cloth.

QUALIFICATI O N S FOR EMPLOYMENT:

Sex
Age
Education
Physical requirements 
Temperament

Male
21 -45. (Under 30 preferred) 
Preferably some secondary education 
Average to good strength

W O RK IN G  C O N D IT IO N S: 

NATURE OF WORK: 

TRAIN ING:

RELATION TO OTHER JOBS:

Hot, humid, may be noisy 

Standing, walking, lifting.

Learns by working in the department.

Promotion to; 
Allied Jobs: May be transferred to Washing, Dyeing, Kier or 

Filling Machines, Sanforizer, or Hydro-Extractor.



30.

SUMMARY OF DUTIES:

Jou- LABOURER (Yarn Dyeing)
Place: Dyehouse

Affixes cones of yarn to dye carriers, boils dye and operates machine 
mechanism to force dye through cones.

WORK PERFORMED

1. Tips bucket of dye (powder or liquid) into tank and turns on water steam.
2. Wheels box truck (or hand truck) with case of cones adjacent to dye carri
3. Places 80 cones on 80 projecting spindles of dye carrier.
4. Screws on cap over each cone, tightening nut by hand.
5. Lifts dye carrier by electric hoist into dyeing machine.
6. Clamps dye carrier into position with wheel screw.
7. Closes lid, tightens ring bolts with tommy bar.
8. Opens valves to pour dye from tank into dyeing machine.
9. Starts machine.
10. After 20 minutes changes direction of flow:

ers.

(a) Stops motor,
(b) Alters change-over gear by screw lever.
(c) Starts motor.

Repeats periodically.

11 . Opens valve to remove dye and allows water to rinse clear.
12. Opens lid and loosens dye carrier.
13. Lifts dye carrier to floor by electric hoist.
14. Unscrews nuts and caps.
15. Throws cones into box truck.

SPECIAL REQUIREMENTS OF JOB:

Judgement in operating electric hoist and valves. 
Dexterity in screwing and unscrewing caps and nuts. 
Discrimination of colour of dye.

MACHINE, TOOLS, A N D  MATERIALS:

Machine - Dye machire
Tools - Electric hoist, box trucks or hand trucks

Tommy bar.
Materials -  Cones of cotton yarn, dye.

Q U ALIF ICAT IO NS FOR EMPLOYMENT:
Sex
Age
Education
Physical requirements 
Temperament

W O RKING  C O N D IT IO N S: 
NATURE OF WORK: 

TRAIN ING:

Male
18-45. (18-30 preferred)
Intermediate standard 
Average strength

Hot, humid, may be noisy 
Walking, standing, lifting.

Learns by working in the department. (Courses in dye 
chemistry are available at Melbourne and Sydney 
Technical Colleges).

RELATI O N  TO OTHER JOBS- 
Promotion to:
Allied Jobs- Men on Hydro Extractor and Drying Oven depend on

regular flow of dyed yarn from Dyeing M' c h in e .  M a y  
trci-r't-’i red  to K'i >’r , W a s h i n g ,  Sad f '- r i ;  »r, or i i l l i n n



31.

SUMMARY OF DUTIES:

Forms a batch of cloth, fixes it on to the machine and runs cloth 
through dye.

WORK PERFORMED:

1. Sews 'pieces' together with treadle machine.
2. Forms batch by winding cloth on one roll in machine.
3. Wheels batch to dyeing machine and lift it one end at a time, 

into knee-high rests by extended ends of spindle.
4. Threads cloth through machine.
5. Wraps cloth around roller on other side of machine.
6 . Boils dye in steam tank and runs through tap into machine.
7. Starts machine, reversing machine several times when cloth is almost run through.
8 . Adds dye when necessary.
9. Opens valve in bottom of machine to run dye away.
10. Lifts end of cloth over high cross-beams (about 7 feet) and feeds through a mangle

(a) Fold into box truck, or
(b) Roll on to batch.

SPECIAL REQUIREMENTS OF JOB:

Judging shade of dye. Alertness to stop machine when end of cloth is 
reached. Ability to understand dyeing formulae.

M ACH INE, TOOLS, A N D  MATERIALS:

Machines - Dyeing Machine, Batching Machine, Mangle,
Sewing Machine.

Tools - Knife
Materials - Woven cloth

Job:_______LABOURER (Piece Dyeing)
Place: Dyehouse

Q U ALIF IC AT IO N S FOR EMPLOYMENT:

Sex
Age
Education
Physical requirements 
Temperament

Male
18-35 or 45. Under 25 preferred. 
Preferably some secondary education. 
Average strength

W O RK IN G  C O N D IT IO N S: 

NATURE OF WORK: 

TRAIN ING:

Hot, humid, may be noisy 

Lifting, walking, standing

Learns on the job. Can learn in three to six months. 
(Courses in Dye Chemistry are available at Melbourne 
and Sydney Technical Colleges).

RELATION TO OTHER JOBS:

Promotion to:
Allied Jobs: May be transferred to Kier, Washing, Sanforizer or

Filling Machines, Drying Ovens or Hydro Extractor,



32.

SUMMARY OF DUTIES:

Stack cones of yarn in hydro extractor, operates machine and places 
cones in box truck.

WORK PERFORMED:

1. Lifts 2, 3, or 4 cones between the palms of both hands and throws into 
hydro extractor.

2. Stacks cones around circumference of hydro extractor.
3. Drops wooden pegs into centre of each cone.
4. Closes lid and starts machine.
5. Stops machine and opens lid.
6 . Lifts 2 or 3 cones between the palms of both hands and taps them smartly 

against side of extractor to remove peg.
7. Throws cones into box truck.

Job: LABOURER (Hydro Extractor)
Place: Dyehouse

SPECIAL REQUIREMENTS OF JOB:

Dexterity in handling cones.

MACH INE, TOOLS, A N D  MATERIALS:

Machine -  Hydro Extractor
Tools -  Box truck
Materials -  Cones of cotton yarn.

QUALIF ICATIONS FOR EMPLOYMENT:

Sex
Age
Education
Physical requirements 
Temperament

Male
18-45. Under 30 preferred 
Completion of primary school

W O RKING  COND IT I ONS: 

NATURE OF WORK: 

TRAIN ING:

RELATION TO OTHER JOBS:

Hot, and humid.

Standing, walking, lifting.

Learns by working in the department.

Promotion to:
Allied Jobs: ’’Vying oven operator is dependent on flow of work.

May be transferred to Drying, Kier, Washing, 
Dyeing, Filling Machines or Sanforizer.



33.

SUMMARY OF DUTIES:

Feeds woven material through an eight-compartment washing tank, 
adjusts and supervises tension rollers, flow of water and steam. 
Feeds material through drying rollers. Maintains liquid in each 
compartment in conformity with instructions.

WORK PERFORMED:

Job:_____ LABOURER (Woshing and Drying)
Place: Dyehouse

1. Pushes trolley into position at end of washing machine.
2. Saws end of batch (roll of cloth) to protruding end of cloth with treadle 

sewing machine.
3. Turns steam and water taps on of both washing and drying machines.
4. Starts both machines.
5. When box truck at end of drying machine becomes full, stitching is cut 

with a knife, box truck is pushed away and replaced with empty truck.
6. Constantly watches machine.

SPECIAL REQUIREMENTS OF JOB:

Constant attention to and watch over machine. Mechanical 
management of machine.

MACH INES, TOOLS, A N D  MATERIALS:

Machines - Washing Machine, Drying Machine, Sewing Machine
Tools - Knife, box truck, trolley
Materials - Woven cloth

QU ALIF ICAT IO NS FOR EMPLOYMENT:

Sex
Age
Education 
Experience 
Physical requirements 
Temperament

Male
18-40. 18-30 preferred
Preferably some secondary education

Average strength

W O RK IN G  CO N D IT IO N S 

NATURE OF WORK:

TRAIN ING:

RELATION TO OTHER JOBS:

Hot, humid, may be noisy 

Walking, standing, pushing.

Learns by working in the department.

Promotion to: 
Allied Jobs: May be transferred to Dyeing, Filling, 

Sanforizer or Kier Machines.



1
34. Job:______ NAPPER

Place: Finishing Department

SUMMARY OF DUTIES:

Feeds woven material through napping machine.

WORK PERFORMED:

1. Wheels truck of material to napping machine.
2. Lifts cloth over overhead (about 7 feet high) cross section by hand.
3. Pushes treadle sewing machine to convenient position.
4. Sews end of new batch to protruding end of previous batch.
5. Starts napping machine.
f>. When ¡oined ends are exposed, cuts stitching with knife.
7. Pushes box truck into position to receive material.
8. Pushes box truck of finished material to finishing room.

SPECIAL REQUIREMENTS OF JOB:

MACHINES, TOOLS, A N D  MATERIALS:

Machines -  Napping Machine, Sewing Machine
Tools -  Knife
Materials -  Woven cloth

Q U ALIF ICAT IO N S FOR EMPLOYMENT:

Sex
Age
Education
Physical requirements 
Temperament

W O RK IN G  C O N D IT IO N S

NATURE OF WORK: 

TRAIN ING:

RELATION TO OTHER JOB:

Male 
18-40
Completion of Primary School
Average strength, slight hearing defect no handicap

May be noisy. Not hot unless located with 
other processes.

Walking, standing, lifting, Simple.

Learns on ¡ob.

Promotion to:
Allied Jobs: Interchanges job with Desizer (Machine Operator).

May operate tentering machine at the some time.



35. Job:______ CLOTH EXAMINER
Ploce: Finishing Deportment

SUMMARY OF DUTIES:

Checks woven material for flaws. Measures length of material checked. 

WORK PERFORMED:

]. Lifts roll of cloth on to rack or cradle under table.
2. Pulls end of cloth from roll on sloping table.
3. Posts specifications at end of cloth into book.
4. Throws end of cloth over mechanical folding arm
5. Sets lineal measuring cloth to zero.
6. Operates machine by foot pedal.

(Sometimes 1 to 6 are done by turning over folded pieces 
instead of having a roll unwinding.)

7. Visually checks cloth as it moves slowly across table or is 
turned over fold by fold.

8. Removes loose cotton threads with burler (tweezers).
9. Reports flaws or defects in pattern or weave to foreman.
10. Enters clock recording in book and on end of cloth.
11. Lifts folded cloth to adjacent stack.

SPECIAL REQUIREMENTS OF JOB:

Visual discernment in colour, and pattern. Dexterity in removing loose 
cottons without stopping the machine.

M ACH IN E, TOOLS, A N D  MATERIALS:

Machine - Overlooker (cloth examining machine)
Tools - Burler or picker
Materials - Woven cloth

Cloth Examining Machine. A  roll of cloth is placed under a large, 
flat, sloping surface. The cloth is fed over this surface and under 
a roller at the top. As the cloth passes over the open surface it can 
be inspected. An automatic measuring clock indicates length of each 
roll. Cloth is further cleaned by action of brushes under the roller at 
the top of the flat surface.

QUAUFICATI O N S  FOR EMPLOYMENT:

Sex
Age
Education
Physical requirements 
Temperament

W O RKING  CO N D IT I ONS:

NATURE OF WORK: 

TRAIN ING:

Male or female
16-40
Ability to read and write 
Average strength, good eyesight

Natural temperature, clean, quiet. M aybe done 
under articifical light as good lighting conditions are 
required. Companionship of other workers.

Standing, sometimes sitting, lifting. Requires close 
attention.
Learns on the job. Helps on simple jobs until 
capable of assuming responsibility.

RELATION TO OTHER JOBS:

Promotion to: 
Allied Jobs:





APPENDIX 'B '

INTRODUCTION TO JOB EVALUATION

(Extract from 'Job Evaluation - an analysis of the existing structure in the 
Ahmedabad Textile Industry1) Ahmedabad Textile Industry Research Association.

One of the most important problems in industry is to determine what is a fair 

day's work and what is a fair wage for it. The first part of the problem, namely what 

is a fair day’s work, is dealt with by time studies and workloads. The second part 

of the problem, namely what is a fair wage, is dealt with by Job Evaluation studies.

The present wage structure of the textile industry in Ahmedabad is partly a 

remnant of the structure that developed because of the available skilled and unskilled 

labour at the time when textile mills were started here and partly due to ad hoc changes 

that were asked for by certain occupations at different periods. In 1948 the wage 

structure was revised at the instance of the Labour Association by the Industrial Court 

of Bombay, but these revisions were not based as far as is known on any objective 

methods of job assessment. The result is that we still have a wage structure which is 

not based on objective and rational grounds. Disputes between management and labour 

frequently arise for the adjustment of wages in certain occupations. There is no 

objective data acceptable to both parties on the basis of which wage negotiations can 

be discussed. Even if a wage increase is agreed to in a particular job it does not solve 

the problem, because other jobs in relation to it become in a state of inequilibrium, 

and a series of similar demands are asked for by the workers in the remaining occupations. 

A  piecemeal procedure without taking the total situation in consideration, will only 

perpetuate the inequalities. The solution lies in viewing the total wage structure on 

some rational basis and then adjusting wages in any particular job in relation to the 

framework of all the jobs. This system would result in every job being paid fairly 

according to the nature of the work and the effort and ability involved in it.

To achieve a perfect wage structure is impossible, but there are well-tried vays of 

getting clo^ er to an equitable wage distribution within an industry.

There is no doubt that in the near future serious efforts would be made to increase 

efficiencies and to decrease manufacturing costs in order to compete favourably 

in the world market. This will involve rationalisation, alterations in production



methods, mechanisation and other changes. With these changes will come 

inevitably adjustments in wage and salary levels which would provide a suitable 

opportunity for reducing the existing inequities in the wage structure.

In U .S.A . and in Britain, Job Evaluation is being used for obtaining information 

upon which wage negotiations are based. Thus, in the United States Steel Corporation 

the whole wage structure was re-organised in 1944-45 on the basis of Job Evaluation 

procedures. Both the Union and Management felt satisfied about the results 

obtained. Both believed that 'not only does the system remove inequities and 

rationalise the wage structure, but it greatly simplifies the process of technical change. 

A  major difficulty in the past arising out of the introduction of new machines and 

processes had been the question of wage rate adjustments. Changes in job content 

led to wage disputes, but under the Inequities Programme (Job Evaluation) such a change 

can easily be evaluated and translated into new wage rates. If new and larger furnaces, 

for example, were installed in a plant, the charging machine operators' responsibility 

for materials, tools, and equipment, and perhaps for operations would be greater and 

would 'automatically' lead to an increase in his job class number entitling him to a 

higher hourly wage rate' (14).

Whether the wage rates in any unit or industry are decided by collective bargaining 

or Industrial Awards, it would be useful, and perhaps necessary in case of differences 

of opinion to use Job Evaluation as a means of getting comparative information 

concerning the wages of employees. Generally, in collec/ive bargaining, the wages 

are decided by the strength of the bargaining parties, and very seldom indeed is the 

relative value of the job taken into consideration. Grades and differences in grades 

of occupations are to some extent recognised, but without any definite clarification 

of the factors involved in the efficient performance of the job.

The absolute value or the worth of any job is difficult to evaluate because if is 

influenced by a number of factors such as:

(1) Supply and demand of labour
(2) Capacity of industry to pay
(3) Relative wage levels in other industries and in the country as a whole
(4) Social, political, and economic considerations



However, if the basic wage in any industry is determined by a consideration 

of the above-rtienf ioned factors, then Job Evaluation can assist in the determination 

of just and equitable differentials that should be paid for different jobs within the 

industry. Job Evaluation is limited to the determination of differences in payment 

for different jobs by taking into consideration their relative value. The only 

standards of judgement are the necessary requirements for the efficient performance 

of the job and judgements are only about differences in payment and not on absolute 

values of payment.

JOB EVALUATION METHODS

There are four recognised methods of Job Evaluation:

(1) Ranking system
(2) Job classification system
(3) Factor comparison system
(4) Point system

1. Ranking System

In this system al I- the jobs in a department are carefully analysed and ranked in 

their order of importance, or in their order of value to the company. The jobs are 

evaluated in terms of other jobs and not in salary or wage rates.

After the departmental rankings are done, the jobs are placed in one organisational 

ranking. This combining necessitates agreement between departmental heads which 

at times may be quite difficult to establish, because consideration of the present job 

holder or the existing salaries or wage rates may bias the opinions of the raters.

The Ranking Method can be applied effectively in small units only, because as 

the number of jobs increase it becomes difficult to find sufficient judges familiar 

enough with all the jobs that need to be rated. Also, the method merely places 

jobs in order without indicating the extent to which they differ from one another, so 

that the degree of wage differentials between different jobs is still undetermined.



2. Job Classification Method

In this method a number of classifications are established in advance according to 

the nature of the job, such as, skilled, semi-skilled, unskilled, supervisory, etc.

A  Committee then allocates each job in one classification or the other, and differences 

between jobs are made by ranking them within their grade.

This system has the same difficulties as mentioned in the Ranking Method. Further, 

there is the problem that many jobs may have duties which would fit a number of 

classifications.

3. Factor Comparison Method

In this method a number of key jobs are selected in which the wage rates are 

considered appropriate and are not subject to controversy. These key jobs are generally 

evaluated in terms of 5 critical factors: skill demands, mental demands, working 

conditions, physical requirements, and responsibility. These 5 factors are combined 

or broken down into further subdivisions depending on the special requirements of the 

industry. The raters rank each key job in relation to the factors chosen and in each 

case decide what proportion of the current wage is represented by each factor.

A scale is then prepared for each factor on which the key jobs are placed in order of 

their value assessed for that factor. The remaining jobs are then compared with the 

key jobs in each factor and are inserted in their correct positions on the scale. The 

total of the factor values determined for each job represents is evaluated cash rate.

This system is complex and difficult to explain to workers. It is however, being 

fairly satisfactorily used in a number of firms and factories.

4. Point System

In the Point System, as in the Factor Comparison System, the critical factors that 

are considered important and common to all the jobs are first determined. As mentioned 

earlier, these are generally five, but depending on the nature of the industry and the 

importance of certain factors, the number of basic factors can be increased or decreased.



It is generally agreed that the relative importance of the basic factors in the 

determination of wages is different. Thus skill and mental effort are generally 

considered of greater value in wages than physical working conditions. But how 

exactly to determine the importance of each factor? Generally, the Job Evaluation 

Committee assigns weights based on subjective judgement to each factor on a percent 

basis according to what they consider is the importance of each factor. After the 

relative importance of each factor is determined the factors are subdivided in degrees 

and each degree is given a range  of numerical points. The factor of skill receives the 

highest weight. This means that the degree of skill involved in a job is considered the 

most important determinant in the wage level of any particular job.

After the factors have been selected and the relative value of each factor decided, 

the next step is to rate each job to assign numerical points for each factor. The total 

points to any job gives the relative value of the job in relation to others.

The advantage of the Point System is that it is easy to understand and if the weights 

to factors are once determined, then the relative differences among jobs in monetary 

values can be assigned in a consistent manner. Although this system like others is 

subject to certain limitations it enables workers' questions concerning wage differentials 

to be answered more conveniently than do the other systems.

Although Job Evaluation is based on human judgement, it necessitates careful 

analysis of job requirements and ensures that wage differentials arrived at are fair and 

logical. No Job Evaluation system can establish a wage structure divorced from 

Industrial Awards, supply and demand of labour, and prevailing rates in other centres, 

but it certainly helps to find the relative wage differentials on a systematic and 

logical basis.

In this Research Note, the Point System of Job Evaluation has been used. The 

determination of the relative value of each job as rated by a panel of experienced 

technicians has been discussed.



PROCEDURE

The purpose of this study is to find the relative value of each job in the textile 

industry of Ahmedabad in terms of the job content and job requirement of each job.

PLAN OF STUDY

1 . On examining the different Job Evaluation systems, it was decided to use the 

Point System of Job Evaluation.

2. On examining the job descriptions of the different job in the textile industry 

prepared by a panel of technicians, the following eight factors were considered 

important as determinants of the relative wage differentials.

(1) Skill
(2) Mental effort
(3) Physical effort
(4) Responsibility for equipment
(5) Responsibility for material
(6) Responsibility for work of others
(7) Worki ng conditions
(8) Hazards

All the eight factors may not be applicable to all the jobs but each is applicable 

to some job or the other.

3. In order to rate each job on the above mentioned factors it was necessary to have 

job descriptions of the various jobs. A comprehensive Job Analysis Schedule prepared 

at the instance of the Millowners1 Association in 1948 by a panel of experienced 

technicians was used. The number and description of job duties performed in each job 

have been listed in the Job Analysis Schedule.

4. Since there are about 220 jobs listed in the Job Analysis Schedule, it was felt that 

no technician would be sufficiently familiar with all the jobs in order to rate them 

accurately according to the factors given . Therefore, three experienced technicians 

were c îosen from each department for rating of jobs. Thus, three departmental heads 

from different mills were selected in the following sections.



(a) Spinning
(b) Weaving
(c) D/eing, bleaching, finishing, and printing
(d) Eng ineering

5. First, a general meeting of the selected technicians was convened in which the 

idea and concept of Job Evaluation was discussed, and the cooperation of the 

technicians was solicited. It was generally agreed by the group that the rating of 

jobs would be facilitated and there would be an increased degree of agreement among 

the different raters if there were some concrete examples from the industry for the 

different factors and the degrees involved as guides for rating of jobs. Subsequently, 

a series of meetings were arranged with the raters of each department in order to 

arrive at a common basis of understanding concerning the definition of factors and the 

degrees used. For each factor and for each degree, examples from each department 

were discussed, and at least three examples were chosen for each factor and for each 

degree. Only those examples were taken where there was unanimity among the 

different raters. These examples gave in concrete terms an idea of what is implied

in the factor and the amount of that factor in a particular job.

6. A Job Evaluation Manuel was prepared for raters in which instructions were given 

as to how to rate the different jobs. In the Manual the definition of factors and 

degrees with appropriate examples were given for ready reference. The definition of 

factors and degrees were taken from the Job Rating Manual of the National Electrical 

Manufacturer's Association, (NEMA) 1946 edition.

7. Rating sheets were prepared. Eight factors were listed for each job, and each 

factor was sub-divided in 5 degrees. Further, for each degree there was a range of 

10 points. Thus, for each job in each factor the rating could vary from 0 to 50 

points.

8. After each job was rated, further meetings were called of the technicians of the 

Spinning and Weaving departments to discuss differences in ratings between different 

raters. It was found after discussion that in most factors differences in ratings were 

eliminated. In 'working conditions' and 'hazards', however, some of the differences 

persisted, probably reflecting real differences in the working conditions in individual



mills. The jobs in the Dyeing, bleaching, and finishing department, and jobs in the 

Engineering department were not further discussed with the raters. It is difficult to 

estimate in these jobs to what extent differences in ratings are due to differences among 

raters and to what extent to real differences in the job duties, responsibilities, working 

conditions, etc. in each mill.

9. Each rater was also asked to mention certain jobs in his department which he 

believed were adequately and appropriately paid in regard to the existing wage structure. 

These selected jobs indicated the relative wage differentials that they believed are 

appropriate. The stress was on relative differentials rather than on the absoluteness 

of the wages.

ANALYSIS OF DATA

In jobs where it was found that point ratings of the different raters were more or 

less similar, the average rating was taken. Where the differences in ratings was 

considerable, that is, above two degrees, the value where 2 raters agreed was taken. 

Generally, however, there was a good deal of agreement between the different raters.

W EIGHTING OF FACTORS

Generally, in Job Evaluation systems factors are weighted according to their 

relative importance as determined by the Job Evaluation Committee. The factor of 

'skill' may be weighted 5 times more than the factor of 'working conditions', or 

'hazards', and these weights are assigned on the basis of experience and judgement of 

the members of the Job Evaluation Committee- Why one factor should be 5 instead of 

2 or 7 times as i mportant as another factor in the determination of wages is not generally 

explained by the Job Evaluation Committee. According to the prevailing thinking of 

the community, the importance of each factor is reflected in the weights given by the 

raters. Thus, the social-economic philosophy of one cc -y may believe that 'skill' 

or 'mental effort' is as important as 'working conditions' or 'hazards'. In India, where 

the value of capital goods, like machinery, etc. is rated higher than in a country like 

the United States, the weights given to the factors of 'responsibility for equipment and 

process' will be higher than in U .S.A. Again, it is possible that in a country where



a very high standard of living and full employment has been achieved, factors like 

'physical effort' or 'working conditions' will be weighted higher than in a country like 

India, because in such countries it would be difficult to find workers who are willing 

to work in non-congenial environment, unless sufficiently compensated.

The weights given to factors, therefore, would differ in the different countries 

depending on the socio-economic and political thinking of the country. The weights 

given to factors in one country or one particular industry may not be applicable in 

other countries or in other industries. These will have to be worked out in each case 

to reflect the thinking of that particular community in regard to that particular industry. 

This is important if the Job Evaluation system is to be acceptable to the community in 

terms of its own standards. The wages of the various jobs would vary depending on the 

weights given to the different factors. Thus, if 'sk ill' is weighted high certain jobs 

will have the advantage of higher wages, if 'responsibility for equipment' is weighted 

high certain other jobs will have the advantage of higher wages, and so on. The 

determination of the weights which would result in an acceptable wage structure is 

therefore important.

The British Institute of Management conducted a nation-wide opinion survey for 

evolving a uniform weight structure for factors generally used in Job Evaluation (3). 

After considerable testing with key jobs the following weights were arrived.

Mental requirement 16%
Physical requirement 16%
Acquired skills and knowledge 40% 
Working condition 28%

The definition of factors in different systems vary. In the B -I.M . survey, the 

factor of responsibility is partly covered by mental requirements, and partly by 

acquired skills and knowledge. If the degree of nervous tension in doing the job is 

also considered a measure of responsibility, then responsibility is also covered by the 

main head of working conditions.

On a survey of several successful Job Evaluation schemes covering manual jobs 

in different industries it is seen that the weights assigned range as follows (3).



Skill required 
Responsibility 
Effort required 
(Mental and Physical) 
Working conditions

46-60% of total points 
12-20% of total points 
15-20% of total points

10-15% of total points

Although the weights assigned depend on the nature of the industry and also on 

the opinion and experience of the Committee, the broad pattern of weights to different 

factors is more or less the same. Skill factor is weighted the highest, then come 

factors of responsibility and effort and last of all the factor of working conditions.

The problem for us to determine is what are the most appropriate weights for the 

selected eight factors.' The ultimate criterion of the validity of the weights is the 

acceptability of the resultant relative values by both management and labour. The 

following are some of the procedures which could be useful in determining the weights 

to the different factors.

1 . A  Committee of representatives from management, labour, and industrial economists 

could assign weights to each factor that are acceptable to the parties concerned.

2. The above Committee could select a number of key jobs representing different wage 

levels which are agreed to be more or less appropriately paid. The weights which show 

the best fit for these selected jobs could be taken.

3. fhe prevailing standards of importance of each factor as reflected in the ratings of 

the jobs could be assessed by statistical methods (Factor Analysis). This system would 

have the advantage of deriving weights from the existing value system of the community.

4. It is possible that our existing value system in regard to the importance of each 

factor is not what it should be. For example, in fhe past we may not have attached 

sufficient importance to 'physical working conditions' or 'hazards' of the job.

If may now be considered necessary to compensate workers for relatively bad physical 

conditions of work. A modified system based on (3) could therefore be used.

The particular system selected for determining weights would depend on what 

considerations one wants to reorganise fhe wage structure.
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1. If the main purpose is to upgrade the wages of unskilled workers, then factors 

like physical effort and physical working conditions should be weighted to the extent 

to give the desired differentials between selected skilled and unskilled jobs (i.e. 1).

2. If the main purpose is to organise the wcge structure on a systematic basis with 

the minimum of changes, then the weights giving the line of best fit for key jobs would 

be the most satisfactory solution (i.e. 2). New jobs can then be fitted in the existing 

structure in a systematic manner.

3. If the wage structure is to reflect the existing thinking pattern of the community 

in regard to the importance of factors then perhaps weights derived by Factor Analysis 

would be the most satisfactory solution (i.e. 3).

4 . If the existing socio-economic thinking pattern of the industry needs to be modified 

in certain respects then the last system of weights suggested could be used (i.e. 4).

The selection of a particular weight system depends on the socio-economic 

considerations in mind- In any case, whatever weights are used for the different 

factors, the resultant wage differentials should seem fair and reasonable in the frame 

of reference determined.

DETERMINATION OF WAGES

After the weights for each factor have been agreed by management and the labour 

union, the rating of each job on each factor should be multiplied by its appropriate 

weight. The resultant point scare on each factor is added to give a total score for 

each job. The total score gives the relative value of each job in non-monetary terms.

In converting the total point score to money value, it is necessary to have a 

minimum of 2 reference points. These reference points may be the point of origin and 

the minimum wage, or the minimum wage and any other accepted job, or any two 

accepted jobs (accepted as appropriately paid by both labour and management).

The line joining the 2 reference points can either be a straight line or one whose slope 

increases with the total point ratings. The straight line and the sloped line relation 

are illustrated as follows:
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The straight line or slope can be broken into a number of convenient steps, 

thus classifying jobs in a number of predetermined grades.

The broad classifications can be unskilled, semi-skilled, skilled supervisory, 

clerical, etc., and within each classification further subdivisions can be made.

A different total score for each job does not mean that a separate wage rare should 

be given for each single job in the industry. This would result in an exceedingly 

complicated wage administration. Jobs should be classified in a convenient number 

of categories and wages determined for each category.



APPENDIX 'C

Method of calculation of wage piece rates 

used at the Textile Mills of Dire Uawa
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CALCULATION OF PIECE WAGE FCR THE SPINNING DEPARTMENT 
MILL No. 1
Drawing Section
Wage = Total Hanks x Rate + (Stop Hour x Stop Rate)

(No. of Machines Operated by One Per

No. of Machines 
operated by one
person : 1.0 1.5 2.0 2.5
Rate in Birr : 0.1503 0.0942 0.1161 C.0949
N.B.: Drawing with 3 heads (passages) is considered equivalent t

1.5 machines.
Simplex Section
Wage = Total Hanks x Rate + (Stop Hour x Stop Rate)

(No. of Machines Operated by One Per
No. of Machines
operated by one person: 2.0
For an operator with an hourly rate of:
up to Birr 0.4968 Hank rate is Birr 0.4
between Birr 0.4969 and 0.5304 »» i i  " f t 0.4
above Birr 0. 5305 »1 f t  * f f l C . 4

Ping Spinning Section
a . Frame 'without_Pneu'-nfil Set. Poller Fr-.l’t- .'-vat -on

Wage * No. of Hours 'worked x Pate +(Stop Hour x Stop Hat-?;
(No. of Machines Operated 
0 r, e Per s o n )

Count
No. of Machines M1 n i mum Number 

of Hanks1.0 1.5
Rate Per Hour in Birr

10 oCO«o 0.6915 7.0
-13.5 . -.0.5340- ~ . 0.6253 . ---- - - 6 a0.. . -
18 0.5340 0.6253 4.9
21 0.5340 0.6253 4.7
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fa• Frame with Pneumafil Set Roller Draft System
Wage = Hourly Rate x Ho. of Hours_Worked +(Stop Hour x Step

(No. of Nacnir.es Crer-* 
by Cne Person)

. ‘ No. of --- 1-------machines !
Count 1.5 2.0 Minimum Number

Rate Per Hour in Birr of Hanks

10 . 0.5678 | 0.6915 7.0
13.5 0.534C j 0.6253 6.0
18 0.5340 j 0.6253 4.9
21 0.5340 | 0.6253 4.7

; !i

4 • Twis ting Sect ion
V.'age = Total Hanks x Rate + (Stop Hour x Stop Rate)

(No. of Machines Operated by one perse:

II
i r d  D

3 2 ' ’> 

32/2 C .400 7
!

•* >... ..
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CALCULATION CF PIECE WAGE FCH WEAVING DEPARTMENT 
(MILL NO. 2 AND MILL NO. 5)

1» Cone finder Section
Wage = (No. of Boxes used x Rate) + (Stop Hour x Stop Rate) 

+ (Ordinary Hours x Ordinary Hourly Rate) ’

À !
u

%

%  *
1

Item ! M m  •
1

No, 2 | Millt
------- - T

No. 5 j

Type of 1 Single Twi st Single Twist i
bobbin { yarn yarn yarn yarn

IRate per Box j C.3E58 
in Birr !r

_____ L

0.2581 0.3079 0.2581

N.E: The number cf bobbins in one box must be 100 both for sir »
• and twist'yarn.*

?• Pirn v/inder Section
Wage = (No. of Boxes used x Rate) + (Stop Hour x Stop Rate) + 

(Ordinary Hours x Ordinary Hourly Rate)

yar;

I ‘‘.OTi Mill 
i’.'c • 2 M i 1 1 N C 9

i
5 1

Ï'Ü n ' 0 15 10 ; i ! - — 4 0 \ : z

Cour, t j (Lrt\ ■.-citée CIO ■¿C-2 i T/C At.7  1r

/ate per 
in Hirr C. 349J f\ O'7!-)-• •  C. > -J -

r
33 ! 0.2 

1
I

''33 C„3r72
----

i ;*1 '* *4 1 U , w . ** \ 1 

1 !

K •r- ; T ’'  . •_> r ~ a r ; f pirns in
--“  f— —

r y !ri! : t be ito f . r 1*7 ('r y ■: .jur t .
3» y.'o.v/Lr.n Sect ion

Wane s» (Pick Hour) x (Rick Rate per 
X t i l .  .. . i i ' .J U l . - .  X w r ' J i l , . . r ,

Hour; + (Stop Hoiir x Stop Ra* e)
¡.ay Rate)i. ,
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58,6-50.5
0.5569 58.3-60..5

0.5857
58.6-50,5 
0.5160

58.3-60.5
O.565O

58.6-50., 5 
O .5967

58 5-6O. ’< 
0.5585

52-55 K P 
; F.

. 50,5-52.- ! ! 0.-865
6C.0-62.9 
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0.5637

50.5-52.5 
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60.6-6 2 .9  
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l 4 8 ’ 7 0  R
6 6 , 1 - 6 7 . 9

0 . 4 5 4 0
7 9 . 3 - 8 1 . 5

0 . 4 9 5 5
6 6 . 1 - 6 7 . 9

0 . 4 9 5 5
7 9 . З - 8 1 . 9

О .5 3 0 О
6 6 . 1 - 6 7 . 9

0 . 5 3 0 0
7 9 . 3 - 8 1 . 5

0 . 5 6 3 1

6 6 . 1 - 6 7 . 9
0 .5 9 2 1

7 9 . З - 8 1 .5
0 .6 4 1 1

6 6 . 1 - 6 7 . 9  
0 . 5 7 2 8  '

7 9 . 3 - 8 1
0 . 6 ;

I 7 0 ' 7 2 ' R
6 8 . 0 - 6 9 . 9

0 . 4 6 3 7
8 1 . 6 - Б 3 . 9

0 . 5 0 5 2
6 8 . 0 - ¿ 9 . 9

O . 5 0 5 2
8 1 . 6 - 8 3 . 9

0 . 5 3 7 0
С З . о ’ Т Т . Т "

0 . 5 3 7 Q
“81 - 6 - 8 3 . 9  

0 . 5 7 1 4
6 Ö 0 Ö - 6 9 . 9

0 .6 0 1 1
8 i  7 6 - F 3 . 9 

0 . 6 5 0 2
6 8 . O - 6 9 . 9  j 

0 . 5 8 1 8
Ы , é - 8 j  

О .6 3 3 4

f ? 2 - 7 4  1
V ............. ' -
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0 . 4 ? 0 6
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0 . 5 1 2 1

7 0 . 0 - 7 1 . 8
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• r-393
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7 3 . 9 - 7 5 . 7

O .6 2 6 9

6 8 . 6 - 9 0 . 9  

0 . 6 7 6 0
7 3 . 9 - 7 5 . 7

0 . 6 0 7 6
3 8 . 6 - 9 '

0 . 6 5 ? ‘

: '7 3 ~ 8 o  p 7 5 . ^ - 7 7 . 7  

0 . 4 9 5 5

9 1 . 0 - 9 3 . 2  
о  5 3 7 0

7 5 . H - 7 7 . 7
5 3 7 0

9 1 . О - 9 3 . 2
0 . 5 7 1 4

7 5 . 8 - 7 7 . 7  S 9 1 . О - 9 3 . 2  
0 . 5 7 1 4  ¡ 0 . 6 0 4 6

7 5 . 8 - 7 7 . 7
О .6 3 4 6

9 1 . 0 - 9 3 . 8  
0 . 6 8 3 7

7 7 . 6 - 7 7 . 7
0 . 6 1 5 3

9 1 . 0 - 5 3

0 * 6 6 6 9

8 0 . 8 2  ?
¿  H  »

7 7 . 8 - 7 9 . 6
0 . 5 0 5 2

9 3 . 3 - 9 5 . 5  
0 . 5 4 6 5

7 7 . 8 - 7 9 . 6
0 . 5 4 6 5

9 3 . З - 9 5 . 5
O . 5 7 9 2

7 7 . 8 - 7 9 . 6  I 9 З . З - 9 5 . 5  
0 . 5 7 9 2  J 0 . 6 1 4 4
_ __  ___  1 _ - _ ... .

7 7 . 8 - 7 9 . 6
0 . 6 4 3 ?

9 3 . 3 - 9 5 . 5
0 . 6 9 2 7

7 7 . 8 - 7 9 . 6
0 . 6 2 4 3

9 3 . 3 - 7 5
O .6 7 6 C

З а -  8 ь  jj 

i

7 9 . 7 - 8 1 . 5
O .5 1 2 1

9 5 . 6 - 9 7 . 9
0 . 5 5 6 2

7 9 . 7 - 8 1 . 5
0 . 5 5 6 2

9 5 . 6 - 9 7 . 9
O . 5 8 8 0

7 9 . 7 - 8 1 , 5
0 . 5 8 8 0

9 5 . 6 - 9 7 . 9
0 . 6 2 1 2

7 9 . 7 - 8 1 . 5
0 . 6 5 2 V

9 5 . 6 - q 7 . 9
0 . 7  o r ;

7 5 .  ? - ' •  1 .5  
0 .6 3 2 1

9 5 . 6 - Ç  C 
0 .6 8 3 7

1 8 4 - 8 6ï я
8 1 . 6 - 8 3 . 5  

O . 5 2 1 9
9 У . 0 - 1 0 0 . 2  

0 . 5 6 3 1
" 8 1 . 6 - 8 3 . 5

О .5 6 3 1
9 0 . 0 - 1 0 0 . 2  

0 . 5 9 6 2
8 1 . 6 - 8 3 . 5

0 . 5 9 6 2
" 9 B . 0 - 1 0 0 . 2  

О .6 3 0 7
8 1 . 6 - ô i . 5 

0 . 6 6 0 3
9 0 . C - I C O . 2

0 . 7 7 9 5
■ -> 1 .6 -8 3 .5

0 .6 4 1 1
Г 9 З 7 С - Ю

C . 6 9 2 "

J 3 6 - 8 8  >
8 3 . 6 - 8 5 . 4

0 . 5 3 C 0
1 0 0 . 3 - 1 0 2 . 5

0 . 5 ? 1 4
8 3 * 6 - 8 5 . 4

0 . 5 7 1 4
1 0 0 . 3 - 1 0 2 . 5

0 . 6 0 4 6
8 3 . 6 - 8 5 . 4

0 . 6 o 4 6
I O O . 3 - I O 2 . 5

0 . 6 3 9 0
8 3 . 6 - 8 5 . 4  

O .6 6 9 5
Ю 0 . 3 - 1 0 2 . 5  

0 . 7 1 S 5

8 3 . 6 - 8 5 . 4  

O . ' - 5 0 2
1 С 0 . 3 - Г

0 . 7 0 Г

8 5 . 5 - 3 7 . 4

О . 5 3 7 0

1 0 2 . 6 - 1 0 4 . 9

O . 5 7 9 2
8 5 . 5 - 8 7 . 4

0 . 5 7 9 2
1 0 2 . 6 - 1 0 4 „ 9

0 . 6 1 4 4
8 5 * 5 - 8 7 , 4  
. 0 - 6 1 4 4 '

1 0 2 . 6 - 1 0 4 . 9  

^ 0 .6 4 6 1

8 5 . 5 - 8 7 . 4

О .6 7 7 3

102.6-104.9
O .7262

85.5-67.4
0,6578

i 102.3-1 
! 0.7C-3

; 9 0 - 9 2  . . З т З ^ э . з
0 . 5 4 6 5

1 0 5 . 0 - 1 0 7 . 2
0 . 5 8 8 0

H s "7 .5 - 8 9 . 3  
O . 5 8 8 0

1 0 5 . 0 - 1 0 7 . 2
0.6212

" 8 7 ; 5 - 8 9 . З  
O . 6 2 1 2

1 0 5 . 0 - 1 0 7 . 2
O . 6 5 4 3

- 5 7 . 5 ^ 8 9 . 3
0 . 6 8 6 2

105.9-107.2
0.7352

*B?.5-tt9T T  
О .6669

¡105.0-1 
Ì O .7183

■ p
- 9 2 - 9 4  R

8 9 . 4 - 9 2 . 3
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?
9o-98 R
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0 .5 7 1 *»

112.0-114.2 ! 9 3 . 3 - 9 5 . 2  
0.6144 ■ 0 . 6 l 4 4

1 1 2 . 0 - 1 1 4 , 2
0 . 6 4 6 1
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- 0 . 6 4 6 1  0 . 6 8 0 5  | 0 - 6 4 9 0
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0.7610
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0 . 6 9 2 7

« 1 1 2 .0 - ;  
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CARD 1

IN T E R PR E T A T IO N

Sales - £ Volume. Selling P r ice , Product Mix
SVP  - £ Volume, Selling P r ice , Product Mix.
Costs - %’ s : Expc .se Selling P r ice Product Mix, Volume

SUPPORTING D ATA

Graph: Tota l Costs and Mfg. Costs as % SVP

Other Cards: None

SOURCES

Annual (or ha lf-year ly )  Trading Statements.

OTHER COMMENTS

Change in WIP/F> is at the valuation used in the Trading Statement. The basis may 
be Materials and l.abuur { . e. Prim e Cost), P r im e Cost + x%, Standard Cost or one of 
many variations. Check that one basis has been consistently used or adjust to show the 
effect of any change as an item of Expense.
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TRADING CARD 2 C U R S S rr RESULTS -  1980

CARD 2

IN T E R PR E T A T IO N

Trends: Pro f it - £ U 7« O vera l l  Success
Sales - £ Volume, Selling P r ic e ,  Product Mix.
SVP - £ Volume, Selling P r ic e ,  Prod, ct Mix.
Costs - %'s Expense, Selling P r ic e ,  Product M ix, Volume.

SUPPORTING D A T A

Graph Tota l Costs and Mfg. Costs as % SVP

Other Cards: Expense

P r ic e

Volume

Mix

M ater ia l  : Scrap and Re jects  (Cara 12), P r ic e s  (Card 18)
Labour : Staff U  Wages (Card 11), Overt im e (Card 12)

Turnover  i< Absence (Card 16), Wage Rate 
Changes (Card 18)

Other : F ac tory ,  Selling, "Company” . (Cards 13,9,15)
Prod. Costs : Main Products (Card 17)

Changes (Card 18)

Order Position (Card 7 ) ,Sales Credits (Card 10),
+ W IP/FS (Card 14)
Physica l : D e l iv e r ie s/ P rod ’iction (Card 16)

Sales Analysis (Card 10)

SOURCES

Sales ;
+ WIP/FS :
Material ;

Labour ;
Other :

OTHER COMMENTS

Sales Day Book or  equivalent 
see Card 14
P r ic es  requisit ions, o£ Opening Stock (Card 14) + Purchases (from 
Invoice Analysis ) - Closing Stock (Card 14)
Payro l l  Summary 
see detail Cards

See Card 1



r 1

WEEK i
' V i
; ENDED

j-------------------- r-------------------------------1
a s s e t s  i  l i a b i l i t i e s  ! •1ST  ! C S P I T S L

T — *  ■
1 J i 2T u« N Of*

i i i  i
F U C O  'C U R R E N T : 1 K S E M C »  C U I K S T ! 1 v t o i T H  i C A » " -

,■ ■ -  '.
Ü j ! : I ji ü \ i ^

1 'j 1 1 i I ! 1! i |  ; Il

j l « )7 7 .  1 1

i .X

,i
: i l  1

;l
i; 1! ü

il 1 li : j \ , li 1!
' ¡i !
¡1 * 7 0 : 1 : ;ì ! ! ! ___________ !____________ !!

1 :7  I S I S  i I & 4 3 6 6 *  1 8 5 4  ! 1 .8 4 .9  O S I O U - 3  :'

ï i | I ! ! i: !:
• ' ' ' T

U a 7 5 L i i -

i l l

j ¡1

: 1 1 * 6  1 .7 4 * 5 9 1  . 1 .0 6 8  ! 1 . 8 0 2  i 0 . 9 9 4 - S Ó

! .. .M l ' 1 '! : J___________!:___________ lì____________ ii !i

l ì s b o l l ì  

( 2  !

!: ! Ü ! li

i ! _________ Il i ! L _____ i!________ il________
r

--------------------- 1 -
•; ; \ |: •! i| jir ■ ■ - j
ü - ! J  ______ L ___________I ______  ji

i 1 lì ! | Ü ! ¡' j 'i " >,

OfMRTntMT ucTfOM
F T î /lICCE CARD 3  C A F T T â L  E T-TIX JTC D

CARD 3

INTER PRETATIO N

Ratios: Return on Capital Employed - % Ability  to ra ise  fresh Capital.

Trends: Net Worth
Capital Employed
Return on Capital Employed - %

Growth m Value o f  Owners/Shareholders Stake. 
Growth in Size of business (overa ll )
Success (re la t ive )

SUPPORTING D ATA

Block-Chart of % Return on Capital Employed.

Other Cards: Liquidity - Itemised (Card 4)

SOURCES

Annual (or ha lf-year ly )  Balance Sheets

OTHER COMMENTS

Beware of quoting a "standard" % Return on Capital Employed. "R is k ” substantially 
dictates what is required.
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CARD  4

IN T E R PR E T A T IO N

Ratios: Liquidity

: Debtors (Months)

Trends: Net Liquid Assets
Liquidity Ratio 
Debtors (Months)

SUPPORTING D A T A

Other Cards: Cash (Net)

Debtors
Creditors

SOURCES

Cash (and Overdraft)
Debtors
Cred itors
Tax

Prepayments (Debiors) 
Accruals (C red itors )

1 to 1 is  sound.
Less  than 1:1 is unsound unless P ro f its  a re  being earned 
at a le ve l  which w ill  attract fresh Capital 
M ore  than 1:1 may indicate surplus Cash

Should be not m ore  than 1; t imes normal te rm s o f  trade.

Financial strength (a factor)
I f  ft

Debt collection e f f ic iency  (overa l l )

Forecas t  Summary (Card 4A)
Capital Commitments (Cards 5 and 5A) 
"A g e in g "  Summary (not i llustrated) 
Months o/s (Card 6 )

Cash Books
Debtors (Sales) L edgers  (Control Accounts)
C red itors  (Bought) Ledger  (Control Accounts)
Annual Accounta - see Accountant or  Auditors for 
Current portion
Schedule of main periodic payments + monthly calculation 
after noting payments ma o in month.

OTHER COMMENTS

Cash Forecasts  are only neressary  i f  Cash is short or Capital Commitments are  heavy.

Debtors (months) should be T rade  Debtors only (excluding prepayments e tc . )  i . e .  they 
should be in respect o f  Sales only.
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CARD 4A

IN T E R PR E TA T IO N

This card summarises essential details of the Cash Forecas t  and permits 
advance interpreta 'ion of the probable liquid position on the same lines as Card 4.

SUPPORTING D ATA

None.

SOURCES

Long Method: Forecasting Receipts and Payments

Short Method: Forecas t  Net Current Assets - see next page 
Forecas t  Working Capital Requirem ents- see next page 
Der ive  Cash and Bank Balances - see next page

The principles of the Short Method are:

1. Net Current Assets  w ill  be increased by P ro l i ts ,  before 
Depreciation and w ill  be decreased by Capital Expend
iture and Dividends.

2 . Working Capital Requirements can be forecast by the use 
of KaHos - applying policy decisions as appropriate.

3. Net Current Assets  less Working Capital Requirements 
g ives the Net Cash and Bank Balance.

OTHER COMMENTS

Where Forecasts  are necessary  (see Card 4) they should be made monthly for  the 
end o f  the following month. Thus, the end-March forecast should be made when the 
end-January figu -es are available i. e, about m id-February.
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Supplement to Card 4A

CASH FORECAST

Apr. Mar. Feb.
Forecast Net Current Assets £ £ £

Opening Net Current Assets ;
- Net Liquid Assets (Card 4) 62 (51) (70)
• Stocks (Card 14) 670 770 750

732 719 680
Anticipated Pro fit  - 2 months 100 100 100
Add: Depreciation 34 34 34

866 853 814
Less: Capital Expenditure 34 34 5

: Dividends - P re ference  (accrued) 2 2 2
- Ordinary (as declared) - -

Anticipated Net Current Assets at end 830 8T7 807

Working Capital Requirements

Sales Anticipated weekly average 115 115 115
£500 per month ; 4. 33

Stocks 8 weeks x 43% Sales 400 400 400
WIP 1. 4 weeks x 50% Sales 100 100 100
FS 2. 0 weeks x 77% Sales 180 180 180
Debtors 1. 5 months x £500 Sales 750 750 750

1,430 1,430 1,430

Less: Creditors 2. 5 months x
£300 Purchases 750 750 750
Tax & Dividends 1 - 29

679 680 651

Cash &r Bank Balances

Net Current Assets - Working Cap. Requirements 
(£8:0 ) (£679) £151 137 156
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CARD 5

IN T E R PR E T A T IO N

Cumulative Cash Flow less Cumulative Capital Expenditure shov's current p rogress  
in improving Liquidity (see Card 4), Future Commitments (including past commitments 
not yet spent) should be compared with the anticipated future Cash F low  to judge whether 
the business is  likely to run out o f  ready cash - and when.

SUPPORTING D ATA

Other Cards: Commitments (details) (Card 5A)

Separate Data: Long-term  Budgets

SOURCES

Cumulative Net P ro f i t  before  Depreciation

Prov is ion  for Tax and Dividends 

Capital Expenditure Commitments

Capital Expenditure (Actual)

: T rading Statements + calculation
Schedules (Depreciation)

: Special calculations

: Purchase O rders ,  Board Minutes,
Management Correspondence F i les ,  
v e rba l  enquiry (but set up a form a l 
authorisation procedure)

: Purchase Invoice Analys is
: Cash Book (i f  not in P. Inv. A n a l . )

OTHER COMMENTS

Often the most care less ly  controlled aspect of a business on which it is there fore
difficult to obtain full information.
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CARD 6

IN T E R PR E T A T IO N

Ratios: Current

Creditors  (Months)

T ren ds : Turnover/Capita l Employed
N. T .  A/Iss'.'.ed Capital 
Current
Creditors  (Months)

a ratio o f  m ore  than 2 :1  is  desirab le  - 
always consider in conjunction with 
Liquidity (Card 4) 
should r e f le c t  normal credit terms.

Overa l l  productivity 
Owners/Shareholders security 
Cred it  soundness
Increasing - suppliers may res tr ic t  de l ivery .  
Decreasing  - waste o f  Working Capital?

SUPPORTING D A T A

Other Cards: : % Return on Capital Employed ’ (Card 3)
%  Net P ro f i t  on Turnover  (Cards 1 and 2)

SOURCES

Sales

Creditors (Months)

Other Figures

OTHER COMMENTS

Trading Statement

Creditors  - C red itors  (Bought) Ledger  
Purchases - Purchase Day Book (or equivalent)

(essentia lly  purchases posted to Crs. Ledger )

from  the relevant Cards, Balance Sheet, Trading Statement.

The Ratios illustrated are a selection. Use others i f  appropriate; but l im it  total 
number to 3 - 5.

I



CARD 7

IN T E R PR E TA T IO N

Ratio: Weeks o f  Work Not below a minimum appropriate to type of 
busine ss

T rends: Orders  
Invoiced 
On Hand - i

On Hand (weeks)

Salesmen's performance
Delivery  performance
Future Volume (but check W IP  &c FS)
Past D e l iv ery  performance
Future Volume probable de l ive ry
(but check WIP/FS)
Past D e l ivery  performance

SUPPORTING DATA

Graph: Moving Annual Tota ls  of Ordevs & Invoices

Other Cards: Future Volume

Forward  Load 

Future Potential

WIP/FS (card 14) i . e .  o rders  on hand may be 
partly processed or  available from Finished 
Goods Stock.

- Bottleneck Depts - Volume l im itations) not
- High Overhead Depts - Profitabil ity  ) i llustrate
- Enquiries (card 8)

SOURCES

Orders: Special Records It is important to deduct cancellations 
(see T .G .  Rose).

Invoiced: Sales Day Book (or equi valent)

Orders on Hand: MonthIy Count
or Opening Orders + Received - Invoiced: B U I Received and Invoiced
must tic .1 same Pr i ces,

o t m k f  c o m m e n t s N m -
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CARD 8

IN T E R PR E T A T IO N

Volume potential 
Work Load on Estimating Dept. 
Danger of losing potential orders. 
P r ic e ,  D e l iv ery  achievement.

SUPPORTING D ATA

renos: r-nquines rece iv
Enquiries on Hand

Orders/Quotes Ratio

None.

SOURCES

Special Records (ignore order  cancellations). 

OTHER COMMENTS

None,
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CARD 9

IN TE R PR E TA T IO N

T rends: % of Sales 
Items - £

Expense, Selling P r ice ,  Product Mix, Volume. 
Expensefbut check Volume and identify F ixed items)

Comparisons; Against last yea r 's  monthly average, or  Budgets,

SUPPORTING DATA

Other Cards; Volume )
P r ic e  ) (as Card 2)
Product mix)

Staffing - No, (Card 10)

SOURCES

Payroll & Salaries Books )
Purchase Invoice Analysis )
Cash Book(s) Payments )
Petty Cash Payments )
Schedule o f  Periodic Payments ) 

etc.

General or  Nominal Ledger 
(or equivalent), - if written up.

OTHER COM M E NTS

Wages items may include 5 weeks payments in one month even when 4/5 -w eek  Accounting 
Periods are not in use.
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CARD 10

IN T E R P R E T A T IO N

Trends : Staffing :
Sales Credits (Returns e tc ) :

Sales Analysis

Expense, Volume
Expense (rectification/. Volume.
Quality - Production, Packing, Handling 
O vera l l  P ro f itab il i ty  (Mix of Sales).

SUPPORTING D ATA

Other C ards : None.

Other Data: The Sales Analysis should be supported by a
periodic  investigation into re la tive  profitabil ity  
under the headings used for  analysis, i. e. in 
this case - by Outlets; in other cases - by Froduct 
Groups or Main Products. More  than one analysis 
m ay even be necessary.

SOURCES

Staffing 

Sales Credits 

Sales Analysis 

OTHER COMMENTS

Payro l ls ,  Personnel Dept. Records  (end of each month). 

Sales Credit Book, or  'Red ' f igures in Sales Day Book. 

Special procedure to meet needs.

None.
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CARD 11

IN T E R PR E T A T IO N

Trends: Wages % of SVP
No. of Employees 
Wages Paid

SU PPORTING  D A T A

Expense, Volume 
Supporting data only 
Supporting data only

Other Cards : % Indirect/Direct Wages (Card 12)
Volume (as Card 2 )

SOURCES

Number of Employees : Payro l ls  U Salaries Books ) end o f  month
or Personnel Dept. Records ) figures

Wages Paid : Payro l ls  if Salaries Books.

OTHER COMMENTS

"Num ber of Employees" usually has a stronger impact than "W ages  Paid".

Rem em ber that 5 weeks wages may be paid in one month even i f  4/5 week 
Accounting Periods are not in use.
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C iR D  12

IN T E R P R E T A T IO N

Trends: Scrap fc Rejects  %  : Expense, Volume
(or Units)
Overtime : Cost (P rem ium ),  Volume
% Indirect : Expense

Com parisons: Against last y ea r 's  monthly average, o r  Budgets.

SUPPORTING D ATA

None.

SOURCES

Scrap

Rejects

Overtim e Hours 

% Indirect

Spe cial returns

Inspection reports

P ay ro l l  or subsidiary records

Indirect Wages - P ay ro l l  (Card 11) 
Direct Wages - Pay ro l l  (Card 11)

OTHER COMMENTS

Remember that 5 weeks Overtim e Hours may be recorded against one 
month even when 4/5 - week Accounting Per iods  are not in use. The %'s 
are always valid.
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INCREASING PROFITS 

P R O F IT A B IL IT Y
»

IMPROVE SELLING PRICES

Maximise the Contribution to Fixed Overheads and P ro f it  -

e . g .  : By Charging the Optimum Se'L’ng P r ic e  (see Notes 4/6 & 7)

IMPROVE THE PRODUCT MIX

Maximise the Contribution to Fixed Overheads and P ro f it  by selling 
more of the more profitable lines and less of the less profitable lines (see 
Notes 4/8 and 9).

e . g .  By Control and Incentives (Salesmen)
By Variety Reduction

N O TE :

Production Capacity may lim it the extent to which Sales of the more 
profitable lines can be increased, even at the expense of the less profitable 
lines. C lear information on the facilit ies used by each Product is there
fore necessary as well as a measure of Relative Pro fitab ility

-T
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INCREASING PROFITS 

EXPENSE

Direct Materials (including Bought-Out Parts and Processes )

BUY LESS

1. Avoid Losses -

e. g. : By effective Stock Control
: By improving Security

2. Reduce Waste *

a) Deliberate Scrap -

e. g. : By making use of Supplier's Tolerances
: By improving methods

b) Spoilage -

e. g. : By improving materials (c. f. P r ic e )
: By improving Methods (Operations, Handling,

Packaging).
: By improving Inspection
: By better Maintenance (Tools etc. )

c) Obsolescence -

e. g : By planning Purchases to meet Program mes
: By effective Communication of discontinuations

3. Reduce Usage -

e. g : By Value Analysis
: By Redesign
: By making use of Customer Tolerances

PAY  LESS

1. Buy at a Low er P r ice  -

e, g. : By obtaining Competitive Quotations.
: By ordering in bigger quantities and in good time

2. Make correct "Make or Buy" Decisions

3. Sell Scrap and By Products at a Higher P r ice



INCREASING PROFITS 

EXPENSE

Direct Labour
t

BUY LESS

1. Avoid Losses -

e .g .  : By ensuring prompt starting and finishing
: By effective Work Checking

2. Reduce Waste -

a) Performance while Working -

e .g .  : By Control and Incentives
: By better training (Personal Methods)

b) Non-Saleable Work -

e .g .  : By Control and Incentives
: By eliminating Lost T im e
: By Longer Runs
: By reducing Spoilage (see D irect Material)

3. Reduce Usage -

e .g .  : By improving Manufacturing Methods to reduce
the Work Content

PAY LESS

1. Reduce Wage Rates (present method) -

e .g .  : By correct Grade/Sex
: By using m ore Junior Labour 
: By reducing Overtime 
: By "Homework"
; By improving Reputation as an Employer

2. Improve the Method to reduce the Skill required.
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INCREASING PROFITS 

EXPENSE 

Overheads

Overheads are incurred hy:

Production - Departments
Engineers
Stores
Other

Sales - Promotion
Selling
Distribution (Transport) 
Administration

Administration 

The money is spent on:

Materials and Services 

Labour

The principles underlying the practical approach to D irect Material 
and Direct Labour therefore apply, the objectives in all cases being improved 
effectiveness and reduced cost. F o r  examples o f what can be done, re fe r  to 
PS (Indirects), SD, SM, CO and MO Manuals and W rite-Ups.
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NOT RUNNING OUT OF MONEY

7.

WORKING C A P IT A L

REDUCE NEEDS

1. Stocks -

e .g .  : By selective Stock Control

2. W IP  and Finished Goods Stock -

e .g .  : By improved Work Flow
: By effective Programming and Scheduling 
: By better P rogress  Control 
: By obtaining "Payments on Account"

3. Debtors -

e .g .  : By ensuring conformity with T e rm s  o f Trade 
: By prompt settling of Retentions (Contractors)

4. Cred itors  -

e .g .  : By paying only when due or to take advantage of 
Discounts

Note : Taking more Credit than is allowed by the agreed 
Term s of Trade may damage the business' C red it
standing generally and should only be used as a 
temporary expedient.

JUSTIFY INCREASES

1. Maintain Pro fits  -

e .g .  : To meet Changing Term s o f Trade

2. Increase Pro fits  -

e .g .  : To carry  increased profitable Volume
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NOT RUNNING OUT OF MONEY 

NET CASH FLOW

INCREASE PROFITS

1. Volume, Profitability, Expense (see Pages 1 - 5)

2. Gain on Realisation of Assets

MINIMISE "DISTRIBUTIONS"

1 Taxation - avoidance not evasion
(use the Client's Accountants)

2. Dividends - This involves Po licy  and Judgement
and is often very  personal - leave 
alone unless you have to, then bring 
in the Auditors, Solicitors, Stock
brokers as appropriate.
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NOT RUNNING OUT OF MONEY 

FRESH C A P IT A L

To be more successful, a business may have to obtain fresh Capital 
to improve or expand its fac ilit ies, including the provision of adequate 
Working Capital.

The practical way of ensuring such a supply is to maintain a good P ro f it  
Record (i. e. by making good use of existing resources).

It is obviously desirable that the new money should be obtained on the 
best possible terms. To do this, it is essential to have time to select a 
favourable moment (FORESEE THE NEED) and to know where and how such, 
money can be raised (SOURCES).

FORESEE THE NEED

1. Consider the implications of all Commitments and Po licy  
Changes before they are effective.

2. Continuously look far ahead -

e. g. : By Annual Cash Forecasts looking 5 - 1 0  years on
(see supplement to Card 4A)

SOURCES

1. Factors Involved

A firm  seeking finance must have the answers to four questions:

a) What is the money needed for?
b) How much is required?
c) For how long is it needed?
d) In what form is it needed?

The most suitable source of finance may be selected in the light 
of the answers to these questions:

a) What w ill be the true cost of borrowing this money,
i .e .  the interest or dividend paid plus the repayments, 
i f  any, in relation to the expected increase in profits?
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b) How will the taxation position of the company be 
affected ?

c) Is there any surrender of management control in
volved ?

d) How will the rest of the capital structure of the 
f irm  be affected ?

The final choice is a matter for the individual Company, ¿nd should 
be mad? only after weighing all relevant factors - effect on Costs, 
on Control, on Balance Sheet etc. Professional advice should nor
mally be obtained through the f irm 's  Accountants, Bank or one of the 
Institutions which specially deals with such matters.

2. Tem porary Sources

e .g .  : Bank Overdraft
: Bills of Exchange
: Hire Purchase

3. Permanent Sources

e .g .  : Existing Shareholders, Partners, Friends
: Mortgage on Property
: Sale of Freehold and lease back
: Insurance Companies, Investment Trusts,

Merchants Banks and similar Institutions 
: Conditional Aid Revolving Fund (BOT)
: General Public (Public Companies only)
: Private Investors (often want control)
: Government help

i) Leases o f equipment, buildings (defence)
ii ) Development areas

ii i )  Productivity (e .g .  fuel saving)
iv ) Inventors
v) Farming and F ilm s

For further information, read the Financial P ress , Consult R. & D, 
(specific cases - state factors involved),
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e. g- By ensur ing  d i s cc  .n tt  on ly  al lo wed  
when dm*

Bv г.- lui  mg  ra te s  of  disc ount

I M P R O V E

P R O  К I T A  B I L I  Г У

In c reas e  s t i e s  o f  the inure  prcditablc- pro du i ts  
ai.O ou tl e t»  at the expense  o f  the l «.ss pro f i tab le

e.  g. By J i r e i  tiun
By p n . e  ad justments  
By C on t ro l  ami In i en t iv es  

( .Salesmen)
By V a r i e t y  Reduct ion
By be tt e r  m arke t in g  and se l l in g

P ro duc ti on  Capa i  i ty m ay  l im it the extern to 
which sa le s  of  the m o r e  p ro f i ta b le  lu.es < an be 
ini reasi- i! e ven  at the expense  «d tin h xs 
prof  it able line S.

C l e a r  in fo rm at io n  on the fa l l i t i l e . -  used by 
e a i h proda. t is  th e r e f o r e  n n  о м г у  as .v. 1) as 
a m ea su re  of  R e la t i v e  P ro f i t ab i l i t y .

R E D U C E  E X P E N S E

M A T E R I A L S

Buy Le s s

1. Ri duce usage

e . g .  By Value  An a lys i s  
By r edes ig n
By produi  ing c l o s e r  to  the lo w e r  

tuie ram  e li nuts

2. Reduce  d e l ib e r a t e  sc rap

e. g- By making  use  o f  supp li e r 's  
t o l e r a n ces

By im pr o v in g  methods

3. Redu i e a c i i ' l e n ta )  s c rap

e. g. By im p r o v in g  qua l it y  o f  m a t e r ia l
By im pr o v in g  m e muds (o p e r a t i o n s ,  

handling , s to r a g e ,  pai  k a g in g )
By im prov in g  inspec tion 
By bet ter 1 1 . intonati le 
By i ont rol  and im enti v rs

4. Avo id  o b so l e s c en ce

e. g. By planning purch ases  to mee t 
p r o g r a m m i  *

By e f f e c t i v e  > omnium i at ion of  
d i s i  o rv t in u a t  m n s

5. Avo id  L o s s e s

e. g. By im pr o v in g  s ecu r i t y
By e f l e i t i v e  S t m k Co nt r o l

1. Buy a er p r u e

e . g .  By obtaining c om pet i t iv e  quotes 
By tin reusing o rde r  quantit ies 
By o r d e r in g  in gond t ime

2. Make  c o r r e l i  'M a k e  or  Buy"  d e r is ion s

3. Se l l  n  rap and by -p ro duct»  at a h igher  pri .  e.

D I R E C T  L A B O U R

Use  Le s s

1. I n c re a s e  p e r f o r m a n c e  wh ile w ork ing

e. g. By C on t ro l  and Inc ent iv es
By im prov in g  methods  to reduce 

W o rk  Content
By  using h igher  g rade  labour 
By rep lac in g  plant * but ensure

th ere  i s  a s a t i s f a c to r y  a d d i 
t iona l p ro f i t  and l a s h  f low on 
the addi t iona l inves tment 

By bett er  tr aining  and r e - t ra in in g

2. I n c reas e  the p ro po r l  on of  At tendance  T im e  
spent on sa leab le  worn

e. g. By C ont ro l  and Incent iv es
By e l im inating  the « .an tes o f  Los t

T im e
By p ro g r a m m in g  work  to g i v e  lon ge r  

runs
By reduc ing  s c ra p  and spoi lage  
By reduc ing  tr aining  t im e

J. Avo id  L o s s e s

e. g. By ensur ing  p rompt s ta r t ing  and
tir.l » f ling

By e f l e i t i v e  w ork  rh c ik in g

Pay  Less

1. Ensure  ra te s  o f  pay a r e  as low as poss ib le ,  
c om pa tib le  with Ihe need » o f  the present  
m e t h o d

e g .  By using l u r r e i t  g rade  /sen 
By using m o r e  jun ior  labour 
By reduc ing o v e r t im e  
By ho m ew o rk "
By im prov in g  r ec i ta t i o n  as an 

em p lo ye  i

2 Im p r o v e  the method  to reduce  the sk i l l  
r eqm r e d .

O V E R H E A D S

Pay Less

1. R e d m o  the quantity r eq u i red  to p rov ide  the ex is t ing  f a c i l i t i e s  

e g By s t r i c t e r  con tr o l  ot r equ is it ions  f o r  pur > hase
o r  issue

By in c r e a s e d  e f f e c t i v e n e s s  in u se •
By e f l e i t i v e  ca re  and maintenance  
By jou rlie*y planning 
By unproven  « I o n i a !  p ro cedures

2. Reduce  the quantity r eq u ired  by reduc ing  the f a c i l i t i e s  requ ire d  

c . g .  By se l l in g  plant which is causing e x c e s s i v e
m aintenance , spare  par ts etc.

By sub -le tt ing  o r  se l l i ng  unused space
By using height to c o n se r v e  f loo r  space _________________

1 1
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SECTION
CAM) 13 FACTORY OVERHEADS

CARD 13

IN TE R PR E TA T IO N

Trend s :

Comparisons:

% of SVP  : Expense, Selling P r ic e ,  Product Mix, Volume.

Items - £ : Expense (but check Volume, and identify F ixed items).

Against last yea r 's  monthly average, or  Budgets.

SUPPORTING D ATA

Other Cards : No. o f  employees

Volume )
P r ic e  )
Product Mix )

SOURCES

Indirect Labour (Card 11) 
Staff Wages (Card 11)

(As Card 2)

Payro l l  and Salaries Books )
Purchase Invoice Analysis )
Cash Book(s) Payments )
Petty Cash Book Payments )
Schedule of Per iod ic  Payments) 

- etc. )

General or  Nominal 
Ledger  (or equivalent)
- i f  regu lar ly  written up.

OTHER COMMENTS

Wages items may include 5 weeks payments in one month even when 4/5 
week Accounting Periods arc not in use.
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CARD 14

IN TE R PR E TA T IO N

Ratio: % Stocks/Turnover : It should be possible in some cases
to set a "standard" fo r  the individual 
business.

T rends: Value o f  Stocks - £
Weeks of Production

% Stocks/Turnover 

SUPPORTING DATA

liquidity-
justif ication fo r  reduced liquidity 
Production flow e ff ic iency  (W IP )
Future D e l ivery  periods (Finished Goods). 
Increase = Falling Sales, R ising Stocks.

Graphs: Jobbing businesses - Orders on Hand (Est. Sp  - £ ) v W IP  (Est. SP  - £)

"E x  - Stock" business - Orders on Hand (SP - £ ) v F in .  Stock (Est. SP - £ )

Other Cards: Orders  on Hand (weeks) (Card 7) - Compared with WIP/FS as
appropriate, indicates net 
forward load, and to some 
extent, d e l iv e ry  effic iency.

SOURCES

Stock and W o rk - in -P rog rcs  s Valuation - see following pages.

OTHER COMMENTS

None.
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STOCK AND WORK-IN-PROGRESS VALU ATIO N

The greatest single difficulty in providing short-term  Trading Results 
and Financial Information is the evaluation of Stock and Work in P rogress  at 
the end of each period. The exent of the problem v/ill depend upon the nature 
of the business and the state of the existing internal procedures. For  this 
reason, specific guidance to cover every case cannot be given. As a general 
rule, however, the best solution is obtained:

a) by instituting Stock Records covering Raw Materials 
and Finished Stocks.

b) by taking a physical count of W ork - in -P rogress  at the end 
of each month.

The following notes amplify this approach and also deal with the case 
where a physical count of W IP  is impracticable.

Raw Material Stock Records

The records should be prepared from Goods Received Notes and Materia l 
Requisitions, and may be limited to important items; Stocks of unimportant 
items being taken at the "Opening" valuation.

The Goods Received Notes must be checked with the Purchase Invoices 
and the Purchase Invoices must be recorded in the Ledger as at the same date 
as the GR Note is entered in the Stock Record.

The Value of Issues in a period and the Stock Valuation at the end of it 
may be obtained in one of two ways:

a) By pricing all requisitions on some suitable basis 
(F irs t -i:i-first-out, Standard, Average ) and evaluating 
them to give the issues for the period. The Stock
Valuation is then obtained from Opening Stock + Purchases - Issues.

b) By evaluating the Stock Balances shown on the Stock Records 
(again on one of the bases suggested above) to give the Stock 
at the end of the period. The total Value of Issues for the 
period is then obtained from Opening Stock + Purchases - 
Closing Stock.
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Whichever method is used, an ’ ’audit-' of the calculation must be carried  
out periodically by physical stock count. If the fo rm er method is used 
( i . e .  evaluation of requisitions) the physical count must embrace all stock 
covered by the calculation of the Stock Valuation. If the latter method is 
used ( i . e .  evaluation of recorded Stock) then the physical count can be staggered 
a few items being checked each week to give full coverage in (say) 3 months 
and discrepancies being written off individually as they are discovered.

Finished Stock Records

Two methods are again available:-

a) Finished Production (taken into Stock) is evaluated at 
Selling P r ic e  (before any discounts). The change in 
Finished Stock is derived from (Finished Production at 
Selling P r ic e  - Sales in the Period ) less a %  to approx
imate the Annual Accounts’ basis of valuation.

If desired, Finished Production and Sales could be 
evaluated from  Product Costs, but this is c le r ica lly  
cumbersome and f little added value unless Standard 
Costing procedures are in operation.

b) Continuous Records are maintained of the Stock of each 
item of Finished Stock. The Recorded Stock of each 
item is evaluated at the end of each period to give the 
Finished Goods Stock Valuation. The individual values 
used may be derived from Product Costs ( e .g .  Material, 
Labour and Factory Overhead) or may be based on Selling 
P rices  (e g. Selling P r ice  less a % to approximate the 
basis used in the Annual Accounts).

Again, an "audit" of the calculation must be carried  out periodically  
by physical stock count. And again, if the form er method is used ( i . e .  
evaluation of Finished Production) the physical count must embrace all 
Finished Stock. If the latter method is used (i..e. evaluation of Recorded 
Stocks) then the physical count can be staggered.

Work in Progress

It has been stated above that the best solution with Work in P rogress  
is usually to take a physical count. There are methods of calculating 
theoretical WIP but these either assume a rate of profit margin - tantamount 
to assuming what is to be proved - or depend on Standard Costing procedures
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- not necessarily  available. It is , in fact, surprising how often the count
of WIP can be organised and simplified until it requires little e ffort. Energy 
is usually much better spent organising the "physical" approach, rather than 
devloping the "theoretica l" approach. "T r ic k s "  worth remembering are:-

a) Pareto count the significant items and add 10-20% to 
cover the others.

b) Reduce make speical e fforts towards the end of every 
period to ensure that W IP is as low as possible.

c) Tidiness keep the factory tidy and ensure that W IP is 
always in a "countable" condition. Racks 
etc. , containing a specified number can be 
invaluable.

d) Exhaust Build up each stack to a specified number and 
then start a new one. Draw from one stack 
only until it is exhausted. Only the current 
stack, or - i f  sequence of issue is important 
- the first and the last stacks, need to be count
ed .

e ) Measure Use a convenient, rather than an accurate, 
measure where it gives a reasonable approx i
mation. e. g. The height of a stack of card
board times an "area  of board" factor gives 
approximate weight. Where convenient use 
a valuation price expressed in terms of the 
convenient measure rather than the fam iliar 
m easure.

f ) Estimate the practical man can often make a ve ry  good 
guess - even in total.

g) Ignore if W IP is not substantial, publish the recults 
as "subject to W IP change".

It may sometimes be that a regular and accurate physical count of W IP  
is not a practical proposition. In this event it may be necessary to develop 
movement records of individual products and components and organise a va l
uation procedure, using standard or estimated costs. Period ic  'audits' of 
the records - perhaps using selected control points - must be instituted if this 
approach is used.
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1

Valuation

For  Income Tax purposes, Stocks and Work in P rogress  must be 
valued at "Th e  lower of Cost or Market Value". In this context, Market 
Value may be replacement cost or realisable value. This convention is 
almost always nominally adopted by businesses for normal accounting pur
poses; but interpretation var ies  widely.

The essential, for  intellig ible internal control purposes, is that the 
basis of valuation at the beginning and end of a given period should be con
sistent - the effect of any deliberate variation being separately reported.

Where Stocks are subject to violent fluctuations it is important to 
choose a basis of valuation which w ill most accurately depict the true con
tribution made by the period to Annual Profit. This can only be d e te r 
mined fo r  the circumstances of the individual case.

f
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CARD 15 COMPANY EXPOSE

CARD 15

INTERPRETATION

Trend»: % of Sales Expense, Volume, Selling Price, Mix of Sales.
Items - i Expense, Volume.

Comparison: Against last year’s montly average, or Budgets.

SUPPORTING DATA

Other Cards: No. of Employees - R It D (Card 16)
- Admin (Card 16)

Volume )
Price ) 
Product Mix )

as Card 2.

Payroll & Salaries Books )
Purchase Invoice Analysis . ) General or Nominal
Cash Book (s) Payments - ) Ledger (or equivalent)
Petty Cash Payments ) * if regularly written up.
Schedule of Periodic Payments )

etc. )

OTHER COMMENTS

Wages items may include 5 weeks payments in one month even when 4'5 - 
week Accounting Periods are not in use.



CARD 16

INTERPRETATION

Ratio»: Labour Turnover :

Trend»: Labour Turnover % :
Absence :

Deliveries :

Production - Units
- Added Value :

Staffing ;

SUPPORTING D ATA

It should be possible in some cases to 
set a standard based on Industry Statistics 
-  possibly different for men lc women.

Expense, Volume 
Expense, Volume

Volume

Overall Productivity 

Expense

None.

SOURCES

Labour Data and Staffing 

De liver ies  

Production 

OTHER COMMENTS

Personnel Dept. , Wages Office Records 

As appropriate

As appropriate - preferably Final Inspection data.

None.
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CARD 17

INTERPRETATION

T rend»: Expense, Volume

SUPPORTING DATA

Other Cards: Expense )
Volume ) (ao Card 2)

SOURCES

Costing Dept, 

OTHER COMMENTS

Select the lev/ significant Products.
Cost only the significant elements of Expenditure,



CARD 18

INTERPRETATION

Absolute Figure»:

Trends :

Relati onships:

SUPPORTINO DATA

Material Prices

Wages Rates

Check with Commodity Market 
Prices etc, (Financial Times, 

Economist)
Agreements, Local factories etc.

Material Prices 
Wage Rates

Expense
Expense

Selling Prices must recover increased Costs 
unless Policy dictatee otherwise.

None.

SOURCES

Material Price® Buying Dept.
: Purchase Invoices - to derive monthly average 

prices if appropriate.

Wage Rates : Periodic agreed change#
Periodic calculation from Payroll data

Selling Prices : Periodic agreed changes
Pricing Policy formula changes (Jobbing)

OTHER COMMENTS

Select the significant few.
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P R A C T IC A L  WAYS OF MAKING A 

BUSINESS MORE SUCCESSFUL

- Index - Page

INCREASING PROFITS 1

VOLUME 1

P R O F IT A B IL ITY  2

EXPENSE
Direct Material 3
D irect Labour 4
Overheads 5

NOT RUNNING OUT OF MONEY 6

C A P IT A L  EXPENDITURE 6

WORKING C A P IT A L  7

NET CASH FLOW  8

FRESH C A P IT A L 9
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1.

INCREASING PROFITS 

V OLUME

OBTAIN MORE ORDERS

1. Increase the Salesman's Performance -

e .g .  : By Direction of Effort
: By Control and Incentives

2. Increase the Saleability of the Products -

e .g .  : By improving the Product itse lf
: By improving Appearance
: By improving Service
: By improving Promotion (e .g .  Advertising)

3. Increase Capacity -

e .g .  : By employing m ore  Salesmen
: By introducing additional Products

OBTAIN MORE OUTPUT

1. Make better use of Existing Fac il it ies  -

e .g .  : By increasing the effectivements of Direct
Labour and Machines (see page 4)

: By working longer hours
: By working extra Shifts

2. Increase Capacity -

e.g.. : By Sub-contracting (other firms, "Homework",
"Institutions").

: By removing Bottlenecks and balancing Capacities
; By hiring more Labour 
: By buying or renting m ore Plant
: By improving Layout to provide space for more Plant
: By buying or renting more Space.

NOTE:

Shortage of Money may lim it the extent of an increase in Volume. 
Ways of overcoming such Financial Limitations are given on pages 6 to 10.




