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Explanatory notes

Reference to dollare (8) are to United States dollars.

The monetary unit of Bangladesh is the taka. During the period covered
by the present report, the value of the taka in relation to the United States
dollar was 81 = taka 15.

i slash betweer dates (e.g. 1970/71) indicates a fiscal year.

A hyphen between datee (e.g. 1975-1979) indicates the full period involved,
including the veginning and end yeare,

A full stop (.) is used to indicate decimals.
A coma (,) ie used to dietinguieh thoueand and millioms.

References to "tone" are to zetric tone unlees otherwiee stated.
In tables a dash (-) indicatee that the amount is nil or negligible.

Besides the common abbreviations, symbole and terms, the following have
been ueed in thie report:

kuiveients
1 lakh = 100,000
1 crore = 10,000,000
1 pound (1b) = 0.4536 kg
1 mound = 82.28 1b (37.3 k&)
1 square yard (ydz) = 0,836 square zetres (mz)
1 ineh (in.) = 25.4 millimetre (zm)

Organizations
3EB Bangladesh Handloom Board
TP Rangladesh Machine Tools Factory
3RER Bangladeeh Rural Electrification Board
3SXC Bangladesh Steel and Ingineering Corperation
3sic Bangladesh Small Industries Corporation
3TIC 3angladesh Textile Indusiry Corgporaticn
3T™MC Sangladesh Textile Mills Corporatsicn

DB Cotton Develovmert Board
DEd Dockyard Ingineering Works
JEMP Jeneral Elec<ric Marufacturing Plans

3C8 Handloom Co=uperative Society




ps. o7 Ispanhani Marshall Ltd.
KsY Kulna Shipyard

as Mohaamedi Iron and Steel
a3 uality Iron and Steel

The designations employed and the presentation of material in this
document do not imply *he expression of any opinion whatsoever on the part of
the Secretariat of the United Yations concerning the legal status of any
country, territory, city or area or of its authorities, or concerning the
delimitation of its frontiers or boundaries.

Mention of firm names and commercial products does not imply their
endorsegent by the United Yations Industrial Development Organization (UNIDO).







ABSTRACT

With 2 porulation of about 24.7 million, Bangladesh has a very low Der
capita consumption of cloth. The current rate is estimated io De approximately
£ yd® (5 2). The mrrent level of cloth consumption in the coun*ries of Sou*h-

Bast 4sia is 20 yd (15.7 2 ) Jer capita per annum.

The anrmual requirement of cloth at the current rate of consumpticn for
84.7 million people is 508 million ydz If the porulation contiruaes to grow ad
2.8 per cent per annum, it will be 121.50 million by the year l99u. If the
consumption level per capita is to increase to the extent of 12 yd by the year
1990, Bangladesh will require 1,458 millien yd of cloth

The hand-loom industry plays an important role as regards the supply of
cloth in 3angladesh. About 70 per cent 5f the domestically availabla cloth comes
from cottage hand loome, and 15 per cent from 3anglacesh Textile Mills Corperation
(B'Z!(C) weaving mills, and the rest from imports. The major functicon of 3TUC i3
spinning; it has nc programme to expand its weaving. The %ask of weaving cloth
will therefore iepend on the hand-loom cottage industry. Wish the growing demand
for cloth, the axisting hand looms will be urable to cope.

In view of the growing need for cloth, there must be some technological
changes in tae traditional hand loom. Consilering *he Present low level of droduc-
tivity, it is clear +hat only the intreduction of pcwer looms can fulfil the Irvowing

jemand for cloth. From an analysis of the diifferent aspectis of *he coun“ry's

‘problems and potentialities, the desirability of the gradual introduction of

simple power looms has been es%ablished soth from the %ecanclogical and aconcmic

points of riew.

The power loom should gradually replace the hand looms. The scheduling of
such replacement should be such tha% S0 Der sent of the existing narl looms te
reclaced oy power looms by 135C. The croposed jower locms should %e icmestically
produced Ty utilizing the country's existing installed casacity. After dietailad
study >f *he ‘echnclogical aspects of different 3angladssn Steel and Ingineerin

Sorroration (3SEC) entertrises, it is recommendad %taa2% I:zradari Marshall Lid,
(IML) sake the lzad in mamulacTuring simple zcwer looms, Cre should e iesigned
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The estimatad sos= of preducsion of a syrpical sizrls powser loom is zctous

<akz 21,700 ($2,2C2). The zrice oI 2 loscally srcduced lscm, a3 compared wizli .



that of the imported one, would te much less in view of the low cost of labour
in this country. If the loom were to be produced locally, it would create
employment for about 120 people of different catezories.

An adequate supply of yarm is a prerequisite for the weaving industry.
Al though the production of yarn is the main responsibility of 3TMC, its cresent
spinning machinery is insufficient., The situation in future will be mmch more
difficult unless the spinring capacity of BEMTC is exjanded.

Analysis of the installed capacity and the extent of its utilization in
BSEC enterprises reveals that 40 per cent of installed capacity of all the fac~-
tories remain urmutilized, Out of all the enterprises, Bangladesh Machine Tools
Factory (3MTF) and the Jeneral Slectric Manufacturing Plant (JEMP) are worth
mentioning. IMIF is particularly capadle of mamufacturing high-precision spare
parts. So the production of some spares will iefina‘ely nel:z in +he atiliza<ion
of the spare capacity and save a substantial amount of foreign exchange now
going for imports.

The maintenance of EMTC mills is very poor, largely attritutable <o <he
unavailability of spare parts., 4t any given time, out of the installed spindles
(about 1 million) approximately 25 per cent are operative, mostly owing to the
lack of spare parts. Considering future demand, spinnirg capacity will have to
bo"creblod. For the proper maintenance of the existing as well as future spindles,
a smooth supply of necessary srare parts will have t0 be assured. Thaerefore,
the production of some selected spare parts in economic Juantities seems to be
both technically possible and econcmically feasibles.

The productiosn of simple power looms will n0t require any substantial new
investment; i+ would be possible with the existing facilitiaes of IML in colla-
boration with JEMP and Mohammadi Iron and Steel (MIS). However, %0 achieve the
final produc+tion programme, ‘he sxpansicn ¢f IML would be necessary, wnich would

require an investment of approximately ‘aka 45 million ($3 million).
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INTRODUCTION

Jackground

Bangladesh, with a population of about 85 million people in an area of
55,900 square miles, has a per capita consumption of cloth (aprroximately 5 square
yards (SEmz)) which is ore of the lowest in the world., The %ulk (atout 770
per cent) of the locally produced cloth is supplied by *he traditional hand-loom
sector. Large-scale industrial production of spun yarn and tex*ile fabrics is
carried on by 54 textile industry establishments, all of which are in the public
sector and under the control of the Bangladesh Textile Mills Corporaticn (BTMC).
This corporation is under the Ministry of Textiles, which was set up in July
1977 with the overall responsibility f£or maximizing the production of cloth for

domestic consumption.

The large-scale 3pinning and composite textile mills operate at low levels
of production and efficiency, largely owing to the unavailability of spars paris
arnd inadequate mainienance. However, Bangladesh has 2 small but modern sngineering
industrial sector, but a major portion of its installed capacity remains idle.
Most of the sngineering industrial unita are under the control of Bangladesh Steel
and Engineering Corporation (3SEC).

In view of the above situation, the present project "Linkage studies in
Wmgineering industries” (DP/BGD/75,002) was 3et up t> utilize the spare capacity
of the BSEC units. The project "Pre-faasibility study of local mamufacturing of
3izple power looms, textile machinery and spare par<s", which forms *he subject

matter >f the sresent rerort.

The 3tudy was conducted by a team of four, led ty the UNIDZO Project Manager,
with the 3SEC -omprising <he following persons:

Cronje Hi. Baeck, UNIDC Project Managsr

AMam Kolczymski TNIDO exrert in textile
machinery mamufacture

Mohammed Sirajul Islam Engineerinz countercart

Jurul Ameer Economiz countarzars

d3siztance in aestatliisnirg the necessary contac*ts and rcrovision of
essen~ial informaticn was iven tr:
3. damed Director (Planning and Developmen*, 3SZC

Vazemudiin Anmec Jirecsor /Produc<isn ani Ingineering, 3SEC ' '



~1l-

A.S.M. 3hahid Director (Flanning and Development) 3ITMC
Sabih Uddin Ahmed Chairman, 3angladest Rural Elactrification
3oari (BREB)

Mujiour Rahman General Manager (Flanning) BSEC

A.M.S. Hameed General Yanager /Iaplemen:ition) 3SEC

Marad Waiz Member {Planning) 3angladesh Handloom
Board (3EB)

3.¥Y.BE. durangzeb Executive Director, Cotton Developmen®
Board (CDB)

mm“ §d_scope of the report

The aia of the present report ia to present toc the Government of Bangladesh
the naterials and information necessary to assess <he <echno-economioc feasidbility
of local production >f simple powsr looms and other 3impls textils zachinery and

spars parts for them.

The duties of *he experts, as in the job description, were to:

(a) Review of the country's requirements iz looms, including concise
specifications;

(b) Assess the techno-economic feasitility of producing the looms defined
above;

(c) Suggest a possible joint venturs with internmational zamificturer for
the above purpose;

(d) Elaborate a detailed programme for possible local production of spare
parts for the textils industry.

Yethod of slaborating the report

The report on techno-economic feasitility »f local rroduction of 2 sizple
power loom, textile zachinery and spare parts takes into account the axisting
situation and orospects for engineering industries as well a3 tex<ils industry
in 3angladesh.

In view 37 the objectives of the report, the team investigated the existing
production potential of 3SEC entervrises., Tc this end, it visit +he major
srterprises 57 3SEC, axisving and under constructicrn, in order to datermine zhe
£allowing:

The number and %types 3f ins<alled zacaine t0cls
Plans for exvansisn

Present level 37 cterational efficiency and exien® of capacity
usilizaticn

Presen* ranga -f croducts and plans Jor new Cnes



The tean then examined the existing production jotential of *he textile
industry in Bangladesh. To this end the team visited the selected textile
2ills under the control of BTMC and determined the number and type of installed

textile machires used for cotion srocessing, including simpls looms and the

degree of their utilization (annex I).

As ioca.lly produced simple Dower looms will gradually be used to replace
the hand looms, the tean mads all-out efforts to et socioweconomic and technical
information concerming the hand-loom industry in Bangladesh.

On the basis of availzble statistical data, the team estizated the present
and future annual requirements of cotton fabrics in Bangladesh to the year 1990,
The annual requirements of spars parts for existing and new %‘extile zachinery
were also es<tizated and an analysis of the “technical level and production capacity
of the exizting workshops of the individual textile 2ills was made.
On the basis of its findings the team presented:
A production programme for power looms with an aim of gradually
replacing hand loocms
A production programme for spare parts
A techno—economic analysis of the two foregoing production programmes

The tean irew up various forms and tables to obtain information freom
BSEC and 3TMC enterprises.

In the course of gathering the required information, the team had Beetings
and consultations with officials of the following agencies:

Bangladesh Steel and Ingineering Corporatiza (3SEC)
Bangladesh Tex+ile Mills Corporation (3TMC)
Bangladesh Handloom 3oard (3H3)

Bangladesh Rural Zlectrification 3oard (3REB)
Handloom Co-operative Society (HCS)

Cotton Develorment Board (CDB)

Ministry of Textiles

In coilacting *ne statis<ical data and information presentad in this regors,
the team TegrTets tha* i% muat state that 1% 20t very little help from the varisus
gources soncermei, Since very few rrimary data wers available, ths ‘team was
cblized %0 maxs <entative esiimates on the basis of the scarce availatle infor-

gaticr.,

7
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I. ASSESSMENT OF THE TEXTILE INDUSTRY IN 3ANGLADESH

Bangladesh Textils Mills Corporation (RTMC)

After independence, as par% of iss policy for public dwnership of
large—-scale industry, the Sovernment nationalized all tex*ile mills and placed
them under the control of the 3angladesh Textile Industry Corporation (BTIC) in
1972. This corporaticn has been renamed *he Bangladesh Tex*tile Milla Corporation
(3TMC) . Prior to July 1377, when a separate Textile Ministry was formed, 3TMC
was under the administrative control of the Ministry of Industries.

There ars &5 textile enterprises under the control of BTMC. These include
10 spinning mills under construction and 1 specialized enterprise. 4 classi-
fication of those enterprises, along with the looms and spindles i3 shown in
table 1, and a consolidated statement giving vital information regardirng the
textile mills is shown in annex II.

Table 1. Textile 2ills under BTMC con<trol

Particulars Number Spindles Looms
Ixisting mills
Spinning only 24 346 %00
Spinning and weaving 25 €34 2%6 7 382
Specialized textile mills 3 4 482 38
Mills under construction
Spinning mills 12 237 500 -
Specialized textile aill 1 - -

Prom table 1 it i3 clear +that 3TMC places great amphasis on apinning.
It i3 of interest that of the 11 mills under consiruciion, 10 are pure 3pinning
units. When all of them go intd productisn, the installed qumber 3f 3dindles
will be 1,172,338,

Produc*ion

. N . » / . ,
The productisn 3f yarm during the fiscal year 137Z/77 was 2.4 million

-

. . ~ - . Py < . ze
“he producstisn of ciswth for <ine same sericd was Il.1

d

1y (7.4 million kz)

A

(3

V)

£,3 2°), The yarm sroduced Ty the spinning 2ills variaes

~~
w0

2illisrn square yards

ot

L7}

frem 20 ccun*s %0 3¢ zcunts. The 2lotha maruractured i3 usually medium and

(9]

ccarse matarial Sar <he uze 37 she miral potulation, The ZTMC weawving 2ill

[

uses only 13 cer cert :f <he yarm mamulactured oy its 51 existing mills; <he




rest i3 used by the hand-loom industry, which is spread over the whole of mural
Bangladesh. Their performance as regards spinning and weaving in 1375/77 is
shown in annex III,

1 oymen®

In terms of industrial employment, the cotton textile industry is second
only to the jute industry. The labour force >f 4he cotton textile mills and
BTMC head office and zonal office is shown in <able 2.

Table 2. Labour force of BTMC as of 30 June 1377

Classifications Textile Specialized BTMC BTMC Mills under Total
mills taxtile head zonal counstruction
mills office office

Officers 1027 55 177 36 1 3%6
Start g 60 25 2 2 am

Sub total 3 637 320 11 128
Skilled workers 21 270 681 21 360
Semi-skilled 19 636 152 20 484

Unskilled 11 642 232 11 874
Sub total 52 557 1065 _ 54 318

Grand total 62 134 1 385 499 85 446

The hand-loom industry

Traditional hand looms operated by rural artisans are the major source of
domestically-produced cloth. These consume more than 20 per cent of the yam
mamzfactured by the spinning mills and supply apcroximately 70 Der cent of the
domestically available co%t<on clcth. The zand-loom sector contrivuted 30 per
cent, £8 per cent, 72 per cent and 57 per cent of the domestically available
cloth iuring 1367/48, 1268/53, 1372/73 and 1373/74, respectively. Despite the
overwhelming importance of this industry, i% is difficult 4o find the actual
rumber of hand looms now otveraiing; there has been no comprehensive survey
in the recent past, However, a3 survey conducted ty 3angladesh Small Industrises
Corgoration (3SIC) in 134232 concluded shat there were 25C, C0O hand looms in

orera*isn 1%t that time, tu<t indus<ry scurces teliava taat thare may be 23 zany

as 13C,CC, It should be ncsed trhat the zrocuctivizy of these loans is very
-~

law: cnly about 1.5 737 /1.3 2%) acur. A recent figure obiainatls from zne
bl
s

Joint Razistrar o7 Weavers'! lc-operaiives Sociaties L:i showed taat 223,3C2

were under i<s coniroi.




The existing hand looms are mainly of two types, commonly known as the
pit-locm (a very old and primitive type) and *he Chittaranjan loom, which i3
mch more productive. The hand looms are spread all sver the country; this

geographical iistribuzion is saown in table 3,

Table 3. GJeographical iistribution 5 hand looms under *he
control of Weavers' Co-operative 3cciaetias

District 3 iSB::r = hm_%ﬁf%%:?:zﬁ Total
Dacca 48 756 5T 764 106 522
Tangail 26 8717 11 c10 37 817
Comilla 22 681 1 695 24 376
Pabna 23 191 23 148 46 359
Kushtia 13 313 138 1 370

Total 134 822 33 372 228 304

These hand looms supply the bulk of the country's cot<on cloth and
srovide employment for very many aen and women.

Jangladesh Handloom Board (D)

In order o protect the interesis of this traditional industry, the
Jovernment has recently set up an organization entitled the 3angladesh Fandloom
Board (3HB), under the control of the Textile Ministry. This board has under-
taken a comparative survey 3f the hand locms in Bangladesh. The result of <he
survey should be available by the end of September 1378,

Podings

The orimary {indings of the study were:
(a) The country's zajor production of cottom cloth (appreximately 70 rer
cent) comes from rmral aand looms;

(b) The modern tex*ile mills of Bangladesh concentrate mainly on spinning
yarn for use by these nand looms;

(z) Despite i%s importan® role in “he sccnomy of 3angladesh, the harde
locm industry is largely uncrganized and ioes 1o receive *he attanticn i3
deservas.

1S : .
Jaw paterizl Jor stinning: ¢oTton
A —

While cotton is <he tasic raw ma<arial for 3sianing yarn in Banzladesn,
s7/thetic yarns spun from short stapla fitres 2are being used increasingly, aline
°r in blends. 3arngladash i3 currently conducting experimen<s on the possitility

37 sulsivating sot=cn., A< Preasent, all requirements ars imported.
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On the basis 3f the present installed 3pindle capacity (35135,438) of
BTMC about 300,2CC bales (400 1t or 180 %z = 1 bale) of raw cotton would be
needed to Teed the spinning macnines in the 49 mills., When the ten new mills
of 3TMC, wi*h their S5CO spindles, zome into zraduc<+ion the additional require-
aents for raw cotton will be approximately 130,0CC bales by 1382. The antire
rresent demand for cotion is met by imports at a cost of aprroximnately %aka 13C
crore, that is, 1,50C million taka /8100 million). The cotton is now being
imported mainly from Egypt, Pakistan, Turkey, Union of Soviet 3ocialist Republic
and United States of America.

To satisfy the growing demand for cloth resulting from population growth,
the number of 3pindles must be increased over the years, and eventually *he
demand for raw cotton by the textile industry will be much aigher. It is
estimated from the foregoing factors that the sxpected increase of 3apindles will
be approximately triple the present mumber, and that the country will need about
300,000 bales of raw cotton by 1990.

The demand for raw cotton will increase zarkedly over the years, btut the
price of raw cotton is alsc rising every year in the intermational market. The
future development of the textile industry will thersfore depend largely on the
availability of domestically grown cotton, The CDB and various press reports
indicate that the cultivation of cotton in Bangladesn shows every >romise of

3ucCcess.,

With the success in recent exrerimental production, CDB has launched 2
+hree-year pilot project for the intensive cultivation of cotion on 3,300 acres
(1,400 ha) of land during 137778, %,2C0 acres (2,400 aa) iuring ‘he
fiscal year 137872 and 3,2CC acres [2,30C haj by 138C.

Las* year's ocroduction of about 3C,30C maunds (1,13C,2CC xg) of seed cotton,
which is about 12,3CC (450,3CC xg or 2,30C bales) >f cotton irdicates good
pessibilities in the coming years. Moreover, in the opinion of the Directorate
5f Soil Survey >f Bangladesh, cotton can be zrown on 3.2 lakhs acres (372,43C ha)
of lard irn iifferent areas cf the ccun“ry, which would Ziwve 2 Tossibls craduciion
’

of 32 lakn maunds (340 millisn kx2) of seed co*tom, Ziving abou* 730,ICC bales of

raw to%tiin.

Proer <ha adove fizares it seems tia%, if evaryhing zoes aceording tC plan,
‘UA

. v s .. . . . s
=n2 soun+try will e atle =0 surrly abous 20 per cent of

ne %5tal raw 9t%on

(9]



demand of the spinning sills in the near future, that is, by the year 1390,
The prospects for the development .f the textile indusiry in the country are

consequently very bright.
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II. PROSPECTS FOR TEE DEVELOPMENT OF THE TEXTILE INDUSTRY

The need for clothing, and thus for cloth, is second only to *hat for
£30d, Indeed, the standard of living of a country can be ascer‘ained by the
Rer capita consumption of cloth by its population., Although it is quite difficult
to obtain these fizures, they have been estimated in several studies as follows:
1966/67, 6.3 72 1967/68, 4.3 7% 1963/69, 5.3 yid; 1572/73, 5.3 yd%; and
1973/74, 5.6 p2.Y

Bangladesh ranks as one of the least developed countries as regards clothing
consupption. The consumption level is under 6 yd.2 per pcrson/year compared with
about 20 yd2 per person/yu.r in other countries of South dsia. There is thus a
large unsatisfied and increasing demand for cloth that will require sutstantial

expansion of the textile sector as regards both spinning and weaving.

No marked increase in the lavel of textile consumption in Bangladesh can be
expected in the near future owing to the acarcity of foreign currency ava.:.lable
for imports. Even if <the annual consumption level were to be only 3 ,,rd per
person in 1982, the cloth requirement would be approximately 778 aillion jTi
In this conncction it i3 estimated that consumption in other South Asian cou.ntr:.ca
is presently 20 yd per person, Even if Bangladesh were to make a.va:.la.ble 12 ;ni
per person in 1990, it would have to make available 1 ,458 million jd of cloth for
121.5 million people.

Spinning: The ladesh Tex+ile Mills Corporation

In view of the prcjected increase in. jemand for cloth, the 3pinning capaci<y
of *he country ms*t also be increased. Of *he existing 321, 298 ins<alled srindlas,
only 435,232 are in speration, producing 32.. million 1b of yarn in absolute terms
during 1376/77. #ish all of the yarnm produced by B‘I‘MC mills, only 139 million ju
can be pamufactured. (In general, 1 1% yarm = J yvi 5f cloth.) As has teen notad,
this i3 far below the rresent requirements of *he country. In recen® years,
domut;l: spinning mills have been able %o supply 2C per cen* to 3C per cent of the

yarn requirements; <“he balance was imported.

The rumber >f spindles required in the coming years will ierend cn <ihe

axdected lavel of clsth consumrticn Jer cagti<a per year. Comparative firures are

Tiven in tatles I,

154 JPON
]

/37 %5 13£8,43 was A.Z. Musliz's Market Razcrs
an (Da.cca ZPIZC Planning Divisicn, Jcvemcer

~  Scurce
f Ca%t=cn Incdus<

L] RN

iy Te oz oand fgr 1572, 72 and 137272 from "3angladash survey °f the ‘ute
stor tex=ila indus=ries", Worli 3Zan< Survey, 2 Segtemter 1371, . T, sastle
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Table 4. Mumber of spindlui'/ required at various lavels

of cloth consumption (millions)

386

1337

1338

1389

193¢

!!ﬁs 1380 1981 1382 1981 1984 1985
E,;latiovny

Consumption
(yards)
(square yards,year)
5 0,38 1.0l 1,04 1.07 1.10 1.13 1.16 1.19 1.23 1.26
7 1.15 1,18 1.21 1.25 1.28 1.32 1.3 1.39 1.43 1.47
8 - 1,35 1.39 l.42 1,46 1,5 1.55 1.5 1.4 1.68
10 - 1.6 1.73 1.78 1.8 1.88 1.94 1.99 1.05 2.1
12 - 202 2.08 2.14  2.19 2.26 2,32 2,39 2.4 2.52

19.07 34.65 37.30 100,02 102,80 105,58 108.68 111.68 114,80 113.19 121.°

Jote: 5/ Average annual production of a spindle is 14C 1b (63.5 kg) of yarn.

b/ Rate of populaticn growth, 2.8 per cent (1974/75 base estimate,

77 .40 Iill ion).

The gradual change in the consumption pattern from 8 yards in 1381 %e

12 yards in 1390 is shown in figure I.

« 8

H
(1)
.

—
(@]
A

[~ -
JLaUre L.

-

Jiven the zi+ua‘tisn iepicted _ir. fizure I

Jharges in zie zatternm OF :l3in consum

]
1331 1222 1283 123 133% 133¢ 1337 1358 1389 13%:

o
Teixn 2

2

and *he 2orresconding mumbar of spindles will Te as shown in tatle =,

the required Tuan<isy of ram
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Table 5. Requirements (millions) of spindles for corresponding
quantities (lb/million) of yarm (1981-1330)

bold 2 .; 1681 7 1083 : 1688 T1°a7 : 108¢ H 1680
Semmouion () © . T P L ¢ T
-
Yarn 18¢ 200 211 223 236 243
Spindles 1.39 1.42 1.50 1.59 1.68 1.73
Q0
Yarn 236 2%0 264 2719 298 304
Spindles 1.69 1.78 1,88 1.9¢ 2,11 2.16
1L
Yarn 260 278 290 37 329 334
12
Yarn 263 300 17 336 354 364
Spindles 2.02 2.14 2.26 2.39 2.%2 2.60

Although it has been assumed that the productive oapacity of the installed
spiniles will be 10C per cent, this is highly improbable when one considers that
the current preductivity of BTMC spindles iz between 75 per cent and 50 cer cent.
Ordinary yarn w#will have to be imported apart from the special-quality yarms which
will always be required for certain textiles.

There are 7,353 installed looms in B™C mills, of which only 3,338 are sperable.
I% also appears that 3TMC plans no increase in its looms, Consequently the bulx
of the required cloth must come from the cottage hand loom sector, that is, from
the rrivate sector,

Supplyi future requirements for cotton cloth

It would aprear very unlikely for the hand-locam industry, as presently
constituted, will be able %*0 mee: the ccuniry's demand for cloth in she years +»
come, If, is shcwg in tatls ., *he per cactiiz consumption o2 cotton clath will
reach 12 yd° (12 2%) in 133C, the to%al requirzd £or the orojected sotulation of

121.3 millicn would Te 1,433 millicn yd°, This would be zzou*t triple the preserns

A1)

L]
Teanti<y availacle, Consequently, “ae future rcle of hand lsyoms shouli te con=-
zidered carefully., The Juestion arises wheither iieir rumber should te increaszsd

Sr whether simpls: tower lcoms should e insroduced zradually.
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Hiadings

1. The present p¢r capits anmual consumption of cloth st the rate of § ydz
is very low in comparison to other South Asian countrises.

2. The anmal rate of population growth is 2.3 per cent, one of the highes*
in the world,

3 Both the spinning and weaving capacities of the country will aave to be
expanded substantially to meet the requirements of this growing population,

4. In view of future requirements, it mist be decided whether new and acdern
technologies should bde introduced into the rural weaving sector.
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III. SPARE PARTS

Under the preeent circumstances, spare jarts are required for the re-

habilitation or renovation of inoperative zachinery and for routine replacementa.

During the visits of the team %0 selected BTMC mills, it was noted from
discussions with the local managements that the nom-availability of sufficient
spare parts causes disturbances in production, resulting in lower product quality.

In almost all cases some machines were cannibalized; that is, dismantled
to supply parte o keep other machines running, This severs lack of spars parts
is probably the explanation of the divergencies in the figures for installed
epindles as ocompared with spindles in operation given in table &.

Table 5. 4dnalysis of the technical condition of installed
spinning and weaving machinery

A, Spinning machinery

Year Installed Operational Inoperative Po:;ont
- :. _M”— inozontivc
1966 654 573 81 12
1967 661 bbb 106 16
1368 663 569 % 15
1969 731 646 3s 11
170 750 £60 30 . 12
1371 836 £50 186 22
1972 836 §50 136 22
1973 846 626 220 26
1374 358 657 201 23
1378 330 €92 138 22
376 206 860 246 27
1377 321 685 236 25

B. Weaving machiaery

Tear Iretalled looms Woritcable looms Loom in sperasi:n
137274 7,373 9,178 39315
1374772 7,383 5,342 4,732
137873 7yAc 3,123 4,847
137477 7,358 £,13¢ 4,321
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eteraination of iresents for spare s
or ! 0

Aamasd gethod
The range of demand for spare parts was determined on the following bases:

Analysis of spare parts consuaption in the 2xisting conditions
specified in annex V

Analysis of the technical condition of installed machines given
in table 6

OQrowth of spare parts demand resuliing from development of existing
textile mills

Range of indispensable importa estimated for basic machines,

eliminating high-precision spare parts mamfactured by specialized
firms

Included in this type are:

Iapression arms
Card sheathings and saw wires

Other accessories requiring very high precision achieved by aass
production

+% a2y \A

To formulate 2 iemani programme, on analysis of spare parts consumption
in selected mills was carried out,

The findings are given in figure II.

I¢ can e seen that, although more spindles are installed each year, <he
rmumber in actual operation either remains the same or irops. Table 5 also shows
an increasing number of idle spindles. This situation undoubtedly reflects 2
progressive shortage of svare parts.

Thers i3 2 tendency %o blame mush of the i1ifficulties on the take-over of
the spinning nills by the public sector in 1372, It would seez fair to say that,
with the passage of so much time, 3ill management stould have been able %0 adapt
to public ownership.

T™ers are very rsal Otstacles to the rez:lar and smooth wvrocurement 3f 3Tare

sarts. Juring the 7isits +o the 3ills, the team got the inpression that every:r

I3
[(3

~

realizes that <he procuremen: of parti must have a very high trisrisy., 4 lis

(XN

the spare par+: reguired is giver at annex IT,
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The anmual requirement of spare parte of all 3TMC 2ills hae been setimated,
based on a standard composite model mill with 12,500 spindles and 280 looms. In
order to estimate the requirement for spare parts, the process of manufacturing
yarn and cloth has been iivided functionally along with the required number »f
machines, as shown in figure III. The estimated annual spare par<s costs for
guch & mill are shown in tabls 7.

®Mndings

Any increase in the number of operative spindles resulting from ‘the inetal-
lation of new machines would be much more coetly than repairing inetalled,
unserviceable ocnee; the coet of the latter might be tut a fraction of the capital
inveetment in the former, The team also recommended an accurate listing of all
parts that are mamufactured locally, and the distribution of these lists among *he
members of BTMC to avoid duplication.

The 1377/78 consumption of textile machinery spare parts and the
projected 1590 demand for them are preeented graphically in figure IV.

Proper maintenance of the machinery should be snsured. There should bve a
set 3aintenance schedule which should be followed strictly.

To help to achieve specialization, the existing mill workshops should de
utilized to manufacture certain specific items in btulk inetead ~f mamufacturing
all itene.

Workehops should be eetablished immediately in mills <hat now have none,
and the existing mill workshope should be expanded and mcdernized.

The size and facilities of such workshope might not be very large tut should
be well-enocugh equipped <o meet basic preventive amaintenance £ *the aills and <+2
carry Jut the zanufacturs >f specific items, as meniioned above,
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Consumption (present) Demand (projected)

1977/78 ! 2,% uiliog 1990 0 o
< . rore % . crore

sitn and pro‘ected 139C demand . ‘
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IV. DETERMINATION OF THE DEMAND FOR POWER LOOMS

The present Der capita anmual consumpticn of textiles in 3angladesh, as
shown earlier in the present report, has been estimated at 5 :/dz, and 70 per
cent of the yarm used tc produce the tctal available textiles is soun in domestic
cotton aills,

In view of the increased requiremen: for textiles for the increasing popu-
lation and also because of the anticipated elevation of the quality demanded, it
is now time to consider:

(a) Whether the hand-loom cottage industry will be able to contirme %o
Mpply requirements at the present rate of 70 per cent of the textiles available
in the country;

(b) Whether there should be radical technological changes in the axisting
hand looms tc improve their productivitys

(c) wWhether simple power looms should be introduced alongside the existing
hand looms to ensure satisfaction of the quality and quantity of the textiles
dezanded.

o Why power looms ars needed

Analysis of the existing situation brought the team to the view that siample
power looms should be introduced by 1980 to permit gradual replacement of hand
locas bty simple power looms and to meet the increased juantitative and qualitative
denand.

The team arrived at the above conclusions in view of the following consi-

derations:

(a) The major activity of 3M™MC is spinning. This is apparent from its
expansicn programme;

(b) All 3TMC 2ills under czonstruction are Turely spinning uni‘s. Wisth
their current weaving capaci®y they can hardly zeet 15 per cent of the zoun<ry's
demand;

(c¢) There appears to be little possidility in bringing any striking change
in the productivity of the existing traditional nand looms;

(1) The Covermmen: has embarked on a1 tlan tc elecirify the rural areas of
3angladesh, The intrcduction of towsr locme would ensure bettar u<ilization
of the rural elecirificatiorn programme;

t_ s) The introduction >f symthetic stazle fitres, which nas beccme compulscry

nigh frize of co%ttin, 1as adversely affected the Jperational
th2 nand looms;

c"&

}
-
i Pl

£ the
ohlclen ¢y of ¢
[£) Cer=ain Tualities of Jabrics cannct be zwmuactured on aand looms;
(2) The introducsicn 27 simpls tower loocms would not mean *ha tozal
elimination of tae znand loom ¢a%ton industry, since cerzain fabrics can te
parulactured only on then:




|

-30-

(h) The apprehension that the introduction of simple power looms would
bring uneaployment to a good many rural weavers is unfounded. On the contrary,
it would require intensive pre-marufacturing and post-mamfacturing activities,

among thex veaming, sizing, dying, zarketing, servicing and many other ancillary
activities as the demand for cloth increases.

go {ap between iemand and supoly

The replacement of hand looms by simple power looms will be required
because of the failurs of the traditional hand looms to keep pace with the growing
need for textiles. A4As the consumption level will gradually increase, the gap
between the demand for and the Juantity of cloth domestically available will also
increase. Table 5 below shows the increasing gap under varying assumptions.

Table 8. The gap betweer the iemand and the supply of clathi/
1301 1382 1935 1384 1385 13286 15397 1388 1389 1350

?"uﬂﬁg:}:’)‘ 34.6 37.3 100,0 102.6 10%.6 108,6 111.6 1l14.8 118.1 121.%

Level of con- T
sumption per

;ﬁt_} (square
s 8 9 10 11 12

Total dezand
(million square
yards) 5T 178 300 923 1026 1086 1 228 1 262 1 418 1 488

Total domestic
supply (in million

square yards) 630 644 T30 746 310 860 959 383 1106 1 135
ap (million
square yaris) 127 134 170 17 208 22¢ 265 279 312 322

g/ The above calculation has been based on the following assumptiona:
BTMC will not increase the number of i<s looms

The mumber of hand looms contirmes to multiply in order to te adle
o supply approximately 7° per cent of the total available textiles

4 population growth of 2.2 per cent per anmum (137475 base figure
of 77.40 million)

The consumpticn level iz arbi“rary., The increased lavel is
shown keeping in view that the current level cf cloth consv;mption
in the South Asian coun<*ries is 20 square yards per Serson,/yesar.
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Conditions for jntroducing power looms

The prograzme for introducing simple power looms in Bangladesh will involve
designing a special type of low-—cost simple power loom. I« mist be produced
domestically in order to make it especially suitatle to local conditions as well
a8 tO ensure the zaximum utilization of the installed capaci*ty of the domestic
engineering industries.

The replacement of hand looms by simple power looms must be done gradually.
This must be done at such an increasing rate so that by 1390 25 per cent of the
hand looms will have been replaced. Prom that time onward, no more hand looms
should be installed. Additional demand for cloth must be zet only by power looms.

The Government will have to come forward with the following:

(a) Extension of loans on easy terzs to the weavers' co-operatives for
the procurement of looms;

(b) Ensuring a steady supply of yarn, dyes and electricity and fhe like;

(¢) Extension of facilities by establishing technical suppors centres
10 train weavers o use the new loans;

(2) Provision of fiscal benefits such as tax holidays;

(e) Protection of the industry from unequal competition from imported
fabrics;

(f) Bnsuring zarketing facilities as well as the elimination of aiddle-
aen in the process as far as practicable.

Q acegent
The mumber of jower looms which the country will require is shown in

table 3.

Table ., Scheduls for the replacement of hand looms Ty Power Looms¥

1931 1322 1381 1334 133% 198 19337 1228 1329 13-

Power looms for
replacenent
of hand looms 800 62% 750 875 1 CCO

Power looms
required o mee*

[

125 125%C 1375 1500 1 7.

adiitional demand - - - - 137 237 0L 477 173% 18CL 21l
L J N L J L J
Total 323 £28 782 7= 1137 1 g€2 2 727 1110 3 icd4 3 ods

1,' The cal-ulations were done on tie following basis:

T™e rnumber of orerating hand lcoms in the countTy is astimated at 25C, 0

Tn terms >f produc<ivity, cne power loom = 4 hand looms
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Replacement begins by 1381 at 1 per cent of the total operating looms
and increases by 0.25 per cent anmnually till 1399C, This slow rate of
replacement ia assumed because it will take time to acquire the required

officiency

Additional power looms will be required only from 1385, because in that
year the gap between the total requirements for cloth and the Jdomestic
supply will increase beyond 15 per cent of the total requirement

Findings

Handlooms of the present productivity will be unable to meet the demand
of the growing population and the expected increase in textile oconsumption.

Power looms should be introduced immediately to replace hand loocms.

The introduction of power loocms will not create unemployment, as 2ay
be feared; rather it will generate employment.

Government agencies will have to take the initiative in introducing power
looms.

The introduction of power looms will be of physiological benefit to the
workers, since much less physiocal effort is needed with & power loom than with

s hand loom.




7. ASSESSMENT OF THE EXISTING FACILITIES OF 3SZC ENTERPRIZES
Existinx workshop facilities

The agsessment of the techno-economic prefeasivility for the production
of simple power locms and spare garts in BSEC enierprises are based Jdn extensive
review of the spare parts production capacities of the existing 3SEC enterprises,
and technical condi<ions of the machinery, %aking into account the prospect >f
fature development.

For the purpose of the present atudy, the 44 BSEC enterprises are considered
under the following three groups:
(a) Engineering industries: Responsible for the mamfacturs of various

types of machinery and parts such as machine tocols, electrical machinery and
appliances, and spare parts for various machines and equipment;

(b) Mamufacturi industries: Responsible for producing durable consumer
gocds and intermediate indussrial inputs such a8 enamelled copper wire, welding
electrodes, and cans and containers;

(¢) Steel industries: Responsitle for the production of raw 3teel and
steel products such as sheeta, rods, angles and bars.

The above groupings have teen made in order to identify the activities whick
are tc be carried out by the enterprises in the mamfacturing of simple textile
power looms and spare parts for textils machinery.

Selection of aentertrises

For the selection of snterprises for the marufacturs of zimple tower locms
and textile machinery spare Dparts, an analysis was nade %0 see the different aspecis
of 3SEC enterprises (annex 7). The %eam also visited some 3SEIC antersrises %o see

+he present si*uatisn 3T Finrsg+ nand,

In “he selection of entersrises tc be visi‘ed, the following factors were

alsc considered impcrtant:

Tyre of industry and production programme
Available machinery, equioment and cther facilities
dvailability of wmsed cartacisy

3ize and cazilities 2f the workforce

—t

afrastmicsural Sac%ors fuch as elecsricity, water, fuel, and iransiors

Troe 57 indus<rr. CZ the three nain rouds of 38EC enzerprises, “he engin-

eering industriss were zonsidared as best suited t0 tage part in the mamuracTur:

:f power lsoms and spare parts. From the third group (steel indus<ries) “wo

impertans caswing Jhundries are selacted Ior the trogramme.



P

Size and capabilities of the workforce. This factor was also duly con-
sidered in selecting Ispahani Marshall Ltd (IML), Dockyard and Engineering Works
(DEW) and the Khulna Shipyard (KSY).

are asse%s of these factories.

Silled manpower and low machine-nour cost

The selected

enterprises are well connected with each octher and with the main cities Yy road,

Infrastructural factors were also given due importance.

rail and water.

By analysing the varicus aspects and existing facilities cf the 3SEC enter-
prises and taking into consideration the above-gentioned factors, the following
enterprises were selected tc co-operate in the marnufacture of a simple power loom
and some selected textile—machinery spare parts: 3Bangladesh Machine Tools Factory
( BMTF), uality Iron and Steel (QIS), General Zlectric Manufacturing Plant (JEMP),
Mohazmedi Iron and Steel (MIS).

Unused capacity

It has bean established from a comparative statement, as shown in 3th column
of annex V, that a considerable amount of installed capacity of most of the 3SEC
enterprises remains umtilized, Moreover, it is expected that a substantial
amount of new capacity will be generated, a good portion of which will be sparable,
Chittagong Dry

40 utilize the

af'ter the completion of the large projects, namely IMTF, ZEMP and
Dock.,
excess capacities of the BSEC enterprises bty introducing new products such as

The real objective of the present study is to find sut now

simple power looms and spare parts.

The spare parts capacities of the 3elected snterprises have been carefully
agtinated in order %0 match them with the es*timated work-lsad f>r the »raduction
programme of the specified items, namely looms and spare par<s. The assessment
of axisting woriksnod facilities and available axcess capacities >f she selected

entarprises are shown in tatle 13,

Table 10, Assessment of existing workshcp facilities

of some 3SEC entercrises

. o . . . - ca s o 3
Yame and location 3f entercrises Existing workshcy facilitieas=

Dacca ar

D

2

3ansiadesn Macnine Taclsz Factiery (2MTT) Al tyses of Facilities [machining,
= ' Y Y A
<reatment, frundry, Iorge esc,,
zrailatls
Dociyard and Ensineering Works Lud, (DEW'  Machining and foundry
auality Iron and Steel (;,IS) Foundry - quziivy castings '
2, In z2ddisin <o encrmous caracities avzilarle in Tezn IMIPF and 3ENF, sasn 37
<22 lisTed 2mTerTrisas nas 3ulfiziant caracities 4hat souli Te uzilized Tir
zziufacTaring Textil2 power lms and iTare zarsts,
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Chittagong area

Ispahani Marshall Ltd. (IML) Foundry, machining

Jeneral Elsciric Mamufacturing Machining and heat treatmen®
Plant (CEMP)

Mohammedi Iron and Steel Works Ltd. (MIS) Steel casting (nodular cast iron)
and ordinary casting available
area

Khulna Shipyard Ltd (KSY) Foundry, machining and stamping
facilities available

The future developaent programme in respect of some BSEC aenterpriees as
shown in annexure U have also been taken into coneideration,

I+t is expected that the neceesary expaneion will take place on the bazie
of future developments and requirementa., It would thus be quite premature <o
estimate anything at this time.

Bipdings
Pron the analysis of the existing workshop facilities of the selected BSEC
enterprisee, it nas been establiehed that the production of siaple power looms
is quite possible techrologically. Bven withou: sdding any new zachinery %o any
of the selected enterpriees, it would be possible to manmufacture the complete
loom by collaboration among the concerned enterprises. This linkage systez is
shown in table 10,

If it i3 decided %0 utilize tae exTerience and skill of IML in machine
aanufacturing, the factory will need some talancing and modermization.

As regaris tex*ile svare pvar+s, it would te possible to sroduce zany of them
with the existing facilities. However, with respect of <wo important selected
spars parts, namely the spindle and tolster (complete, and the ring cup, it would
be necegsary to seex collaboration or the purchase 57 ‘echnical ow-how, as
these items require a hizh standard of technical akill to produce. The annual

requirements of <hase Parts are very high,



1

7I. TECHNICAL DESCRIPTICON OF THE FROPOSID POWER LOCM

Power looms are designed to produce light =loih up %o an approximate weight

;2
sf 250 z/m” of cotton and natural and artificial silk (rayon).

Freedom from vibration and stable operation at hizh picking sceeds are
ensured by side frames with *ube fastenings. The power loom is capable of weaving
a wide range of ordinary fabrics, thin to thick, simple to delicate, from coiton,
synthetic and blanded yarns.

The power loom consists of ten major components as shown below, totalling
to approximately 300 parts:

Frame and elenments

Picking

Sley

Cloth take-up

Crank-shaft control arrangesent

Shuttle boxes

Warp take-up zechanisms

Metrs wheel and clutch and break arrangeaent

All gears and cams

Commercial elements such as pins, mts, bolts, rings and washers

A simple power loom can be installed with dobby, Jacquard or various twill-
motion apparatus as required.

Tabls 11 shows the differsnt aspects of typical power lcoms compared with
automatic rapier looms.,

wos >f the cower lsem

"mtil fairly recently, over 20 per cent f all looms produced dy Jurspean

dachine-tuilding firms were shuiils Power looms.

Power lcoms have only one ordinary system in weft=yasn [leeding, are
superisr t> any conven*iosnal automatic loom and have a rumcar of advantages %o
satisfy the surrent needz of the cottage indusiry., Tex<iles 3% many giands can ¢
sroduced “ecause o7 the wide versatility oI locm operatidn, wilti sTesill:

oo P P N AT T arre s -
J23aTures 3Uuca 23 Tne ITLlIWlnL:

i o PP a4 S i . .
izn efficiancy for higzh-juallisy :-l2°n

~ T § e S ;
Jraat statili=y iz operatisn

fir

A larse agzortmen= >f produced facric
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Convenience in zaintenance, owing to minimum naintenance cost
Low coet of equipment

More labour effective taan hrand loom

Low production cost with sonsequent reduction of faorics

The technological level for the production 2f siaple power looms
is not rery much nigher than for hand looms

gmss and a.dva.ntges 2f zower ;ooms 23
regards to production An0 Talnsenance

The main unit of the power looc is a four-link ziddle-pick motion with a
steel picking shaft and noses. The design and mpaterials used for manufacturiag
the picking motion should ensure reliable and precise loom operation.

41l principal running parts of the power loom are provided with bYronze
bearings, while power bushings have been adopted throughout for bearings that are
not easily accessible for lubrication. As a result, the smooth running of the
loom is ensured and zaintenance greatly reduced.

Simplified construction dakes the power loom easy to bpcrsto, while accurate
machining minimizes the wear of parts and, consequently, the cost of maintenance.

All important parts are made from selected materials, zachined within
specified tolerances and to the surface finish by means of special-pur;ose machine
tools, jigs, firtures, and gauJges to ensure interchangability, which facilitates
installation of *he loom parts.

oduction Iro ¢ £or power looams 3pare 2art3

The subject of the programme i3 the production of simple Dower looms and
gpare parts for %extile machinery, under *ke control of the BTMC 2ills.

Agsumczions for the zrozramme
The Sirdamen+al 22zamptisn for letarmination <f the produciisn Trogramme

was the requirement of textile weaving locms, 3specified in chapter IV, "Determinatiorn

of the demarnd for power looms"

ter analysis 2¢ <he regor*, *thae team made the Iollowing rroposals wish

regsri tc 3tar<ing the rroductisn of taxiile zacnirnery:

Sipple scwer lzcrs 2 CC.year
pare tar+s for fexsils machirery APrreoximacte "a..ui
require 3 nigzh s=wandari technical 31.3 million,/ year

affiziancy



The quantity of power looms suggested ie considered optimal for production
parposes. Collaboration between the manufactuers of specialized elements such

2e bearings for spindles is necessary for the success of the scheme.

To achieve a better resul:, it is recommended that the optimum quantity
of power looms to be produced should be 2,000. The stages of production are
presented latar in the preeent report.

Q tjio Q
Based on the neede as eetablished in chapter IV, the final production

programmee have been worked cut as shown in table 12.

Table 12. M™Mnal production programme for power looms

Power looms 2 900 0.8 1 600 0.29 580 2 4 200

Spare parts

Spindles 150 000 - 108 - 300 - 1 0%
Rings 150 000 - 9 - 109 - 22%
Tension shafis 36 000 - 40 - € - 72
Roller stands 36 000 - 40 - 47 - 126
Gears and others 20 Q00 - Yy - Yy - -3
Sub total 2 o4 L2
Grand total 1 806 1107 s %23

(e taka 8.28 crore)




VII. PROJECT IMPLEMENTATION

Technical as sumptions

For elaboration of the technical data on power looms and sparss, the
following factors deemed to be essential were Ziven due consideration.

The enterprises listed in table 10 would execute the final production

prograame of:
Power lcoms 2,000/year
Spare parts for textile machinery Spindles, rings and others

206 tons by weight (table 12)
The schedule of production of power looms and spare parts as shown in figure
V and figure VI,

The production programme for a five-year period commencing 1380 is shown in
table 13.

The BSEC enterprises will collaborate in the manner shown below in order to
mamifacture power locms and textile spare parts.

Dacos srea S Chittagong irea _
- vl IML (Leader for loom mamufacture)

Spare parta: not recommended
Spare parts: complete marufacturing Looms: casting of major part "’
(especially spindles and ring cups) assemblies

M, Na.raxa.rga.n 3 LQS

Spare tarts: not recommended Spare parts: steel, castings,
good-quality i<ems

Looms: :aszting and machining Looms: quality casting of selected

¢f large parts items

LS, Teigson Jo: 0014

Spare parts: zcod quali<y cas*ings Spare parts: machining and heat
treaiment

Looms: nediup—sized gcod quality Looms: Machinirg and hea% <reaiaent

castings

—



Year 1378 1379 1380 1381 1382 1381 1384 138¢ 135
_Nlﬂor A—L é T 3 i - .
.& : Wyaber of locas ——t————y 3 ey §

2 0ocC W'

1 500 4

Produotion «1 - 200

2 - 500

3 -1 200

4 -1 300

5 - 1 200

5 - 2 C0C

71"1;\:.;0 7. 3chedule of production of power looms and the
achisvement >f full productive capacity
Tear 1378 1575 138C 1381 1582 1383 1384 1382 1386
uarter 4 il - Y

Thousands of pieces s SRS T— S .

190 | A€

H3

79 .

98|

production

Full

>
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The entarprise will operate on two shifts. The work time was found %o be

as follows:

Marual time (single shift) - 2,100 hours/year
Machine time (double shift) - 4,30C hours/year

Labour input in the mamufacturing
industry for this country ia
estimated tc be 40 per cent
higher than in Burope

Work Joads
The work load specified for the assumed final production programme is
given in table 1l4.

Table 14. Summary of aamufacturing work loads

— Work lo [} 3 e

T T T e

work load work locad work locad work load
dotivity (hours) _ (3ours (nours) _ (3ours)
Poundry 1% 000 5% 000 70 000 1 1¢0 4 400 s 200
Machining 290 000 50 000 340 000 402 20C 7% 720 477 900
Heat treatment - 11 630 11 600 - 24 000 30 600
Assembly 12 00C 24 000 36 0CO - - -
Painting - 14 400 14 400 - - -
Other 20 000 38 000 58 000 6 000 4 3Co 11 200

Total 337 000 133 000 530 0CO 409 300 108 120 82¢ 200

The technological preduction processes of power looms and spare parts
contained in the production programme will comprise the following basic processes:
foundry, machining, heat treataent, assenmbly, painting and stores.

With excertion = commercial parts, all metal farts included in ‘the >ro=-

ducticn programme will te pachirec.

Acr<ing on zacihine “ocls

Machining ¢n universzal and turret lathes

Machining on ver<iczal, horizon‘tal and universal zilling machines



Machining (drilling, milling, grinding, shaping) in bench and radial
drilling machines

Machining of gears in Jear-hobbing machines and Zear shapers

3rinding on cylindrical-grinding, internal-grinding, centreless-grinding
and surface-grinding machines

eat treatment

The heat treataent process includes the following operations:

Induction hardening of shafis, sleeves and gears
Toughening
Bardening
Carburising
Tempering
Clearing
Testing of hardness will be done by means of Rockwell and Brinell testers.

Assegbiy

The designated technical process of assembly comsists of the following
operations:

Washing and supplying corrosion-resistant elements (spindles)
Assembly of mechanical subunits and units

Assextly 3f electrical subunits and units

Main assembly of power looms

Performing mechanical tests

M™Mnal painting

Transferring the goods to the store then dispatching thea
to the customers

zﬂﬂ";ﬁ agoraticns

Taking into consideration the overall dimensions of painted eiements, the
following are assumed:
Painting of elements in cabins and drying them in furmaces
Paintinz large alements and ready-made products, with natural irying
Spare tar+a, which must be painted according to technol:gical process

Completa Dower licms alter assembly

The woodworking shoT shoull be aquipred with neceasary achines 40 Produce
<ne wooden Tar 3 of <the sower looms 23 wel.l 23 gocd and accurate Tatterna for

- -
133%ing,

1
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ection of the required i %

The quantity of basic equipment for the production departments was calculatec
or the btasis of the determined work load in a two-shift operation of the plant
and by working time found for machines equal to 4,300 hour/ycar, as well as by
utilizing 70 per cent of the installed capacity of the co-operating enterprises.

The quantity of basic equipment for the auxiliary iepartments was deter-
ained according to needs. 4 summary of the machines and equirment required to
implement the assumed final production programme for power looms and spares is
presented in table 15.

Table 15. Summary of the equipment required to
iaplement the production prograame

tingpted or 31 Lanes
Agtimity ‘
Foundry departaent Various 3
Machining 96 102
Heat treataent Varicus 13
7
Assembly 15 -
Painting Yarious -
10
Other Yarious -
" Total productien 140 118
departaent Variocus Varicus
Tool room and overhaul shop 38 25
ality-inspection section Tarious Various
Gaugee and neasuring roos Tariocus -
Physicochemical laborstory Tarious -
Stores Various -
L] L]
Total suxiliary 38 25
iepartaent Various Taricus
Grand %otal 17% 143
Varizus Varicus
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adf=

$3101 O J

b, ent

Taking into consideration the total requirezment of machinery for the final
production vrograame as shown in table 12 with the existing machine tools of IML,
it is suggested that the following 40 machine tools bte required for future

expansion:

(=}
(V9]

Universal and copying lathes

Bench, column and radial drilling mschine
Horizontal boring machines

thiversal and vertical milling sachines
Flaner

Broaching machine

Grinding zachines

Slotting aachine

Gear—cutting sachines

Metal saws

Thread —cutiing aachine

Presses

Guillotine shears and sheet-working
sachines

(ST S T B S T S T I o S Y I S Y

Estimated cost for ithese 40 machine %tools is $1,75%0,000.

Asaegbly decarzzent

The assembtly department will de equipped with:

Loom assexbly lines
Fitter's tenches

Test stands

I enent-washing arrangeaen:
Hydraulic press

Dynamic balancing aachine
Drilling machine

- o N~ N

The estiza‘ed cost £or the assenbly depar<men is $30,0CC,




L

Inspectjon section

A technical inspection section with a measuring room should be provided
with the necessary arrangements, utensils and measuring tools for testing power
looms. '

The estimated cost for the technical inspection section is $40,3C0,

mtm section

Basic equipment for the painting section should consist of:

Painting cabinets 2
Electric driers 1
Carriages on raila 2
Stands for paint preparation 2
Painting tables 5

The estimated cost for the painting section is $40,000,
The ocosts of the technologiocal equipment for all departments and sections

of production processes in the production programme for power looms and spare
parts are summarized in table 16,

Table 16, Summary of the oosts of the technological
production processes for power looms and spare parts

To " Spare parts
Department or seotiom E-m‘g’{ﬂ - E—%
3 04 ot
Xachining 3% 1400 1 7%
Assembly &0 40 30
Painting 5 35 40
Technical inspection 20 20 40
Storage and transport 10 20 30
otaers 0 .10 _20
Subtotal 48% 1725 2 210
Tooling for oroductisn prograzme
Pat<erns 17 1) 27 4C 12 bl
Dies, jizs and fixtures 20 13 3C 27° 12¢C T
Tocls 18 : 20 3 3D 12¢
aauges R S S S
Suttotal 6 3 3¢ 3 220 g=2
Grand total ;Z; 1788 2 3¢ '3-33 22_,: ;:-E

. , PN
a/ LS, Local currency; FC, Foreism currency {1lscal currency equivalentz).
-
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Spece recuirements for the production of sower looms
and 3spare parts

The space requirements for %he programme for the production of power
looms and spars parts are presented in table 17,

Table 17. Space requirsments for the production of
power looms and apare partas

Area gm‘%
Department or ssction wer loom Pare parts

Production operations

Poundry 1 100 100
Machining 2 300 3 800
Heat treatment 400 700
Assenmbly 1 200 200
Painting 400 -
Other 1 5%0C 200
Total 7 %00 g 000
Auzilisry departments
Overhaul departzent and 200 600
tool room
Stores 1 400 1 000
Other suxiliary 300 200
Offices and social srea 600 €00
Total 3 300 2 300
Grand total 10 800 7 200

gn r;ﬂirsd or sxpangion

After comparison of the exiating area and the required expansion of
Isphahani for production of power looms, i% is considered that the

following areas would be requirsd for new sections,
2

Machinirz 1 2CC »°
A33enmbly 1 22C :r.?'
Painting 3¢ :2
S<crasz Loy :12

Tosal 300 2*
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The Civil engineering costs for this expansiocn of new aresa of about
3,000 2° have been estimated to be approxizately 3100/&2.

The above estimated total cost of $3C0,00C can be orcken dicwn iz follows:

Local currency (30 per cent) equivalent of $240,200
Foreign currency (twenty per cent) equivalent of $_60,200
Total $300,300C

Napoovwer Fequiisments

Aocording to the plan of the loca and spare parts production, the sanpower
requirements were determined as shown in the tables 13, 19 and 20,
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Table 13. Structure of manpower requirsments in asuccessive years

WamDer o7 -ersons recuirey .n JUCCe3I17e 7ears

Specification ‘.”Q_M mr 2 ?egr fp%:ai%ur .
Tarners 13 4s 42 iC 50 42
Milling operators 11 A 25 12 13 13
Jrinding operators r] 3 8 13 23 18
Drilling operators 7 17 10 g 3 7
Heat treatment operators e 3 1 4 ] b
Asseably fitters 14 19 16 - - -
Foundrymen,/ patternmakers 10 4 13 - - -
otaers 2 B 2 8 —m -
Total operstors 78 184 133 70 118 123
Officers and etaff i py) ey L - 2
Grand total 92 173 144 % 123 119

Squrces of trajned panpower

Own professional training: 72 120 1¢C0
MIP Training Contrn-‘/
G@EMP Training Centr

2
AV? ]
O
(¢ )
AV ]

Training centres in the 20 22 44 ] 13 15
Daccs area and in Chittagong — — - = — —
Total 32 m 144 i 123 1ic

IMTY and GBMP, the two new factories >f 3SEC, ars squipped with
very 30dern training centres and facilities capavle 2f “raining new 2perators.
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All of the raw material required for the production of looms and sparse
parts will have to he imported except for some wocden loom parts. The quantities
and types of raw materials required for the preduction 2f looms and spars parts
are shown in <able 21.

Table 21. Raw material requirenents

=

Type of raw saterials Unit antity g:&-
Dever loops
Mild steel kg 165 330 Q00
Medium=carbon steel kg 50 120 QacCo
High-carbon steel kg 10 2C Q0C
Steel strip and sheets kg 10 20 3CO
Shaged steel bars kg 40 80 Coo
Steel Dires kg 20 4C Jc0
Cast-iron castings kg 600 1 200 200
¥Yon-ferrous metals kg 114 228 200
Standard and commercial jarts kg 40 8 200
3earings 8 units 4 300
‘S
Wood 0.018% 30
nasels, paints and oils kg 343 § 60
Dectrical equipmen< kg 4 8 200
Others kg 9.3 £8 500
b total kg 1 %97 2 184 2c0
2R&L2 Darc3
Spindle {carbon steel) kg Ce3 138 2CC
Bolater carbon steel, for xg C.d AC 2300
toughening)
Ring (carton steel) kg C.58 82 %20
Other (cast steel; xg 3.9 13 ¢
Sub to%al 2;:0-«;
Jrand *ctal 2 471 3¢
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For the productison »f power looms, IML at Chittagong will take the lead
and EMPand MIS will also participate by so-operating in machining, heat-treatment
and supplying comparatively small but necessarily good castings.

Por the spare parts, i*4 is recommended that EMTF take the lead in casting
iron and steel of high quality at Dacca, while at Narayanganj should zo-operate
wish 3MIF in supplying some castings, if necessary.

For the succeasful implementation of the scheme to produce looms and spare
parts, it is recommended that separate sections or cells be formed in the two
leading factories, namely EMTF and IML.

These selections ire bhased on the skill, technical level of *heir work
forces and *he condition of their available machinery and equipment. The economic

costs have alsc been given iue consideration.

The well-equipped *echnical %raining ocentres of ZMIF and GEMP can bYe
utilized to train the new operators and technical siaff needed.

For the fulfilment of the final programme of producing power looms, the
expansion of IML will be necessary, as shown earlisr., If the required sxtension
is not feasible immediately, some talancing work and tbe creation of an assembly
line for looms will be necessary. The technical rlanning and methods office will
2130 need to be modernized and expanded.

The droduction of power looms and spare tarts has teen estimated on the

vasis >f batch production.

To achiave *the bast regult in star<ing *he ptroducition of looms and ipare
parts, it is advisable %o proceed stricily according %o the schedule Dresented

in *able 1:.

A3 regards investmert cogt, “wo variants have teen presented for power
lsom zroduction. Tariant I envisazes irndependent local conatruction; rariant
II envisages sons<ruction under license frcm abroad. The cost of rariant II &
agtima+ad %0 be ccnsiierably aigher *hat that 7 variant I, owing %2 the 2034 of
license faes and “he intention 2f *he licensor % maintain standaris. These

-rarian<s are considiared in datail in annax VI,



VIII. FINANCIAL ANALTSIS

Manufacturing cost of power looms

The cost of manufacturing a simple power loom in the 3SEC anterprises is
estimated o be taka 31,450 or 32,296. Ra.w.:naterials, axcept for a small quantiiy
of wood, will be imported. The raw materials cost atructure of a power loom,
when locally mamufactured, will be as shown in table 22.

Table 22. Cost structures of the raw materials for a
locally mamufactured power loom (variant I)

(In taka)
~ Market value Tapors value
dmount 2eief, Jrice
(xg) TR otal T Tt
Cast iron 800 2 5 4ee 4 3 200
Steel (mild) 200 20 4 000 10 2 200
Commercial parts
(a) Imported - 1 500 1 %0
itema
(v) Wood (ecubic %00
foot)
Total 12 4C0 6 200

I+ appears from the above that the direct foreign exchange involvement in
sanufscturing a loom will be taka 3,200 (8411).

The c.i.f. price for *he cheapest tyve Of imported simple Jower locm i3
approximately taxa 45,3CC (33,3CC), whereas the estimated requirement of fireigr
sxchange for a locally manufactured power loom is taka 3,20C. This is only 14

per cent of *he foreign exchange required for importing a duils-up locm.

The local zamufacturing of power loocms will not only resul® in substantial
savings in foreigm exchange but will also ensure the utilization of installed

capacity of 3SEC en*errrises, plus increased %echnical skills.

1% i3 planned <

(o)
‘a3
s |
O
£.
£
(¢]
®
[3a
o ]
[ ]

Cwaer lioms wi4n <he axisting installed

sapacity of IML and IEMP. 3cth of *hese organizations ars lcca%ad in the zorT Lo

of Chi%tagcrz, The breakdown of the cost of the loom is in tavle 2I.
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Table 23. Ca3st of a domestically manufactured power loom (variant I)

(In taka)
Raw material value Process sostd

Cagt-iron par<s 6 400 4 532
Steel parts 4 200 14 20C
Commercial par<s

Imported items 1 3C0 -

Wooden parts - 800
Assembly and painting - 413

Total 11 900 + 19 %50 = 31 450

(approx. $2 000)

2/ Casting, machining and other *reatments.

IML is an old establishment and has accumulated muck technical proficiency
in the field of mamufacturing sngineering goods. However, most of its machinery
is antiquated.

With the proposal to marmufacturing power looms in IML, it is necessary
to balance the exising workshop and tc add assembly facilities to it. Much
of the machining and heat-treatment opor;tiona 0f the steel par<s will be done
in 3EMP.

Two alternatives for ievsloving the dower loom

Co=operation vetween IML and ZEMP will contirme as long a3 the later aas
excess capacity to undertaxe production other *hat of its own products. Thus,
when GEMP eventually becomes 1JC per cent angaged for i%a owrn sroductiin pro=-
Jramme, -ML will nave %2 be expanded. Even without expansion of workshop faci-
li*ies, 1% will Te essential *o maxe certain invesiments under the <wo iiffaren<
asgumptions noted in the pPrevious chapter and =onsidered in detail in annex VI,

The investment requirements are shown in table 24,
/

. . . %/
Tabla 21, Investments requirsad uncar the <wo variants=
(In 4housand taka at 1377/72 prices)
T4en ——gias T T
tem Le 30 T EW Lo 2 Tosz_

Tesiming and iocumenta~icn kv 223 233 a2 272 232
Srecifications and technclozizal 28 Aacs 1 ozoo 3¢ Y 0T 1 A
documentaticrn

(¥}
)

<)
O
[}
Uas
C
[
as
2

Preducticn
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.
uxilizry
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Licence and imow-how
Training
Crand total
Iquivalents (thousand dollars)

- - - 150 2 100
1 800 4200 60001800 4220

2 259
€ 200

2 430 5325 7 7%5 2 880 11 370
162 s 317 132 728

13 3%0
33C

5/ LC, local currency; FC, foreign currency (local currency equivalent).

If the loom is designed and developed locally (rariant I), the initial

On the other hand, if the loom is
sarufactured under a licence agreement from a foreign mamufacturer, the initial
investment required will he $330,000,

investaent required will be $520,000.

;gononig hn:ﬂt

The production and introduction of siaple power looms in 3angladesh will
remilt in manifold benefits to the economy irff general. Among the most iapertant

are the three following:

Iaports of cloth will be reduced, thus saving substantial ascunts

of foreign exchange

If power loocms are o de izported, the country would have t¢ draw on

its already strained foreign exchange dalance.

would zeant import substitution

It is proposed that power looms zanufactured in Bangladesh without
adding any substantial new capacity in the engineering sector would
mean rational utilization of ins<talled capacity now lying idle

Local production




IX. FINDINGS AND RECOCMMENDATIONS
Findings

The countryt's existing cottorn facric mamufacturing cacacity is sufficien*
tc meet neither present nor anticirated iemand. The hand-locm industry is

capable of making only coarse and nedium fabrics.

Despite the overwhelming impcrtance of the hand-loom industry in the
country's economy, it is difficult %o find an agreed figure ag to> how many >f
thea are operating.

The supply of yarn, dyes, chemicals to the hand looms is inadequate. The
Technical Support Centres established by BSIC to supply the hand looms iid not

attain their ocbjectives,

The requirement of cloth in +erms of both uantity and zsuali<y during *he
coming years will increase in view of the anticipated rise in consumption 2er
cagita and of a population growth rate of 2.3 per cent per annum.

Although the major emphasis >f 3TMC is on apinning yarn, the present supply
does not satisfy the demand.

The sxisting textils anterprises suffer seriously because >f non-availability

2f spare paris.

The existing worksnops of 2TMC mills are pocrly equipped. The central
BTMC workshop at Tongi should be expanded with more machinery and heat-trsatzent
facilities.

I+ would be zcssivle to manufacture some >f the more ccmplicated 3vinning
machines in IMTT under a *echnical mow=ncw agreement from 2 reputed marufacturer

of tex+*ile machinery.

It w#ill be necessary %o introduce simple power looms <y *he and >f 133C
in order %5 surzplement, and eventually <o rerlace, the “raditional hand locms.,
Electrizal rower will soon “e availatla in the mral areas of Bangladesh, which

will Dermi+ +their in%roduc<ion.

Simple zower looms can Tte da2simed and manufacvared in *the 3SEC anteririses;

suffizieant 2xzess capacity i3 currensly 2v3ailakliz in them, The ins%allad capacicy

The ismeztis oroducticon 3f 2,100 sower licms arnuaily year would result iz




The introduction of power looms would not cause unemployment, 3since their

marmfacture woculd create many new jobs.

while cot*on is now impor+ad, *here is 3 possibility of growing i% in the
alluvial soil >f 3Bangladesnh.

Some of the costly and potentially useful machines ing*tallad in some BSEC
enterprises nave not been used {or years even though some ar‘erprises require
then.

Rocogcndationg

To oope with the growing quantitative and qualitative demand for cloth in
the country, the introduction of sizmple power looms %o replace traditional hand

looms is necessary.

The optimal production Tuantity of power looms should bve 2,300 unitl/yur
up %o 1390, The initial production should start at 200 in 1381, reaching full
production of 2,000 in 1390.

IML, with its accumulated experience in the zamfacturs of various engi-
neering products, should assuae responsibility for designing and manufacturing
2 suitable simple power loom.

The existing facilities of IML are inadequate for the indopoﬁdon'c manu-
facture of power looms. It can, however, avail itgelf of facilities such as
machining and heat treatment Irom JEMP and sther facilitiss such as the special

casting facilities of MIS in Chit%agong.

T™e Technical Suppor” Cantres formerly established ty 3SI° and now under
+he contrel of 3E3 should be modernized and extanded to ensurs adequate auxiliar
and creliminary services to 2aid in the intraduc+isn of power looms, With their
in+roduction, the steaady supply oF essential materials such as yarn, iyes,

chemicals and cower should be *agcen in%e considieratiorn.

The introduction 3f power looms will require 2 certain basic level of
technizal knowledze. In srder 4o iisseminate it, axisting vocasional iastituzions
shouli in<roduce simple courses in textile technologr.

Sonaiiaring *he eccnomic stondition of the riral weavers, Ine
will nave %2 zreviie Tizancial supgort in the form »f easy loan facilitias,
This may be iore by an axXissing ing4isu+isn °r 3 zetarats Srganizaticn lixe

2R zoull be astabliszad,
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The Jovernment will have to protect the weaving industiry from foreisn
competition. To sncourage the spread of Dower looms, the Governmen: Wwill have
4o consider Ziving certain fiscal benefits such as tax holidays for certain
periods, customs duty concessions, subsidized power supplias and *the issue f

import permi*s for raw paterials to the weavers.

To ensure an adequate supply of yarn for weaving, more spinning machinery

will have to e addad in the coming years.

Aprroximately 25 per cent of the imported spinning machinery is inoperabla
owing to a lack of spare parts and inadequate maintenance., At least SC per cent
of the out of order machinery could be made operabls by repair or renovation.
This would help to conserve much foreign axchange, whereas the import of new

machinery would acquire expenditure of it.

In order %o es*ablish new textile mills, it is advisable %o establish
necessary facilities in the country to manufacture textile machinery such as

spinning-machines and spare parts needed for texitile mills (annex TII).

Initially, instead of setting up 3 new establishment %o marmufacture textils
machinery, the existing facilities available in 3MIF can be used. They would
have to be modernized in collaboration with some reputed foreign manufaciurser
of textile machirery. In the next phase, when the country had reached 2 certain
level of technical sfficiency, an independent industry in this field 3houli ievelop.
The graowth of requirements in the ievelopmen* programme for textile nachinery
would jus+ify planning for the asrection 2f further spinning-machine marmifacturing

works afier 1385,

For smergency and dreven<ive maintanance, <he 2T™MC workahor shculd ze
equirred to 2 reascrable level, and the sentral 3TM werksnop at Tongi [ngi-

neering Indus<ry Ltd.) should te up-zraded %o 2 mcderm workshop wisa all neces-
sary squirment and facilities,
Since %hers are gcod prospects for sctton-iwing in Banzladesh, intensive

sul*ivatior shoull be s*arted immediately.

A sarray should e coniuctad 5o i1dantify cthe pachines 2v7ailal

[
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In order to iaplement the production programae °f power looms and spare
parts by using the facili<ties of various 3SIC enterprises, 2 special cell,
called the linkage o2ffice, should be established in 3BSEC. This office snould alsc
keep close contact with STMC and cther concerned agencies. Tetailed rules and
procedures for setting up such s cell have been submitted %0 3SEC earlier from

this projec<.
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Appnex L

BASIS OF SELZCTICN OF 3TMC MILLS

On the bvaais o>f the following factors, the team visited 11 3TMC mills in

different areas of Bangladesh:

Type of mill
Location
Condition of mill
Products

Origin/supplier of
sachinery
%0

Regca ares

Zennat Textile Mills, Tongi

Dakeswari Cot¢on Nills,
Farsyangan|

QoRmiila ares

Mainamati Tex%tile Mills L2d.

Yalina Tex+tile Mills Ltd,

NTVERE
Dost Textile Mill, Feni

F‘b‘ittxori‘ 333

Chittagong Textile Mills Ltd,

Talika woolan Millsz L:d.

Compcsite 5T non-composite
Various zones/areas of Bangladesh
0ld, new and medium ageu

3pecialized and general ‘ypes of
textiles

Pederal Reputlic of GCermany, India,
Japan, the Union of Soviet Socialiast
Republics (USSR) and United Kingdom

<

%ed Bills

Istablished in 13%54-199%%

Origin - Ingolstadt, PFederal Repubdlio
of Jermany

Spindles, 2%,200; 1looms, 430
(composite mill)

Latablished 1925-1317

Howari and Bullough, England
Spindles, 51,72C; looms, 1,364
(composite aill)

Latablished 136%
Howa, Japan
Spindles, 12,4CC (spinning mill)

Tstablished 1342
Howa, Japan
Spindles, 12,40C {spinning adll)

Established 1344
Toyoda, Japan
Spindles, 12,20C (spinning)

Esztaolisned 13%d=1342

Howa, Jazan

Spindles, 17,200 {somposise aill :
locme, 3c:z

Tstabtlisnad Specialized
Crigin, Japan tex*ile mills
3pindles, 1,2C0; lzcms, 13



Pylon and Karilin Silk Mills

Jogra Cotton Mills Litd,

Rajshahi Textils Mills Ltd.

Lher
Kishoregan] Textile Nills Ltd,

Iatablished Specialized

Origin, Japan textile aills
Spindles, 1,260; looms 12 14

Established 13%4-136C Specialized
Origin, Japan (Howa) ‘ex*ile aills
Spindles, 2C,C0C;

looms 20%

Under cons<m™ction

Origin, India
Proposed Yo. of aspindles, 2%,000

Established 1977

Origin, Japan
Spindles, 2%,000
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Apnex IV
ANNUAL REQUIREMIDITS OF SPARE PARTS OF ALL 3TMC MILLS

$pinning Total No. of spindles 1 million (approximzately)

wantity
Yame and specification Origin quuig;d:
Spindls with bolster (5 in.to 3 in.lift) Japan 180 200
Ring cup (various sizes) Japan 150 000
Snail wire Japan 75 000
Rubber cots for F.T. roller Japan 200 Q0
;.
Synthetic rubber apron (top) Japan 85 000
(rarious sizes)
Top rollsrs PRG/Japan 150 CCO
NSK ball bearings cf varicus numbers Japan 7% Q00
Front roller bearing 2B-15 2Z-7A Japan 150 Q00
PX-211 top weighing arm RO/ Japan 150 000
Bottom apron £6x1Cxl am Japan 4 %00 000
Kanai brand Japan 40 0OCC box
ring traveller of various rmuabers
(say 4/0,5/0,6/0)
Cam meter Japan 1 200
Canvas bel*s, various sizes Japan 2 %00 200
Middle bearing of wvarious sizes Japan 1 2C0 pieces
for blowroonm
Flat <ap, flat pieces Japan 2C 2CC piecas
Fla* chain for card Japan 3 ICC pisces
Metalic wire for cylinder and doffer Japan 30C seta
2tripping wire 2%s Japan 3 200 zoils
Circular tm™iash Japan 12 3CC pieces
Sigral lamp Japan Z JCC pisces
Jlearer rubter *ube for irawing Japan B0 ZCC pieces
Pressure £>r sizplex (rarious 3izes) Japan ;3: 2CC Tieces
(1ef lakhs:
3o%tom chaia for ring lifting aocr Jaran 22 ICC piscas
and zlac P cral
Jardilas Jagar 20C 20T 72 lakhs
Lagre® Japar 120 ICC T laxn
Zotzin aolier {umbrella tyTe; Japan };Q:,?Q“,
(1.7 lagns




"

Balloon control room Japan 200 200 (2 lakh.
Duplex chain UKX/Japan 50 OCC pieces
Motor pully (rarious size) Japan 20 200 pisces
Separator Japan 50 20C pieces
Microswitch Japan 8 C00 pieces
Card-gauge neasuring tools Japan 40 pieces
Tin roller (GE) Japan S0C pieces
Tin roller (M) Japan 2 %CC pieces
Tin roller (CE) Japan $00 piecee
Pront roller (shaft QL)) Japan 600 pieces
Pront fluted roller (RL) varioue Japan £0C eete
types

Middle roller with shaft Japan 30C se*a
Trusmpet Japan 4 000 pieces
Ring rail, lifting bracket Japan 2 200 pieces
Batton roller RL Japan 830 sete
Poker bar bracket Japan 4 000 piecee
Magniet Japan 100 pieces
Connecting lever Japan 20C pieces
Cylinder under caeting Japan 600

Taner in under caeing Japan £00
Sub-sesembly of detaching roller end Japan 400

Back sliver guide for comber Japan £ 2CO

Pront slirer guide Japan % 000
Jeedle bar for comber Japan oC

Flat needlirng Gtar for top combesetting Japan 100
needle 3ize 22,732x7/16

Power-grip -elt 1,250 Japan cc
Bearing (R&M I,L j 10 I) for tube Japan 100

wheel

Dis*tance cap (3laese) Japan 5 CQC
Syceflyer with pressure Japan & 3CC

Claw cliu*cn Japar 12

3ide 2law clu*ca Japar 22
Completas besz for azindle f20tster Japar 17 CC

for D/Simpiax
¢
alsle

EIEYN

ey

clisctor Jagan 1

-~ -3 O

~

v

CeBe 1iS first runnaer assembly (complete,; Japan
K

Yiddls rminner assemtly (somplecs; Japan




—

Middle runner assembly (complete) Japan 7 0CC
2aide bracket, G.E. Quide Japan 7 3C0
Tension levice assembly (complete) Japan 5 200
Bobbin holder pivot assembly Japan 10 QcCo
P. 134 Cane Japan
Feeder wirse Japan 50 000
Stopping aorse Japan &€ 2Q0
Balance weight Japan 20 Qce
Starting handle Japan 10 000
Ratelet bar Japan % 000
dobbkin holder stand Japan 20 CCO
Upper Jan Japan 20 00
Lower pan Japan 20 30C
3procket Japan 2 000
Tension-rod bracket (X) Japan 1 000
Tensionerod bracket (L) Japan 1 000
$%0
Fluted bottom roller (front, R and L) Japan 3 000
Sealed bearing (600%52) Japan 1 0C0
Bottom roller joint: all types Japan 20 QCC
Stop ring Japan £ 200
Sear box for tube gear irive Japan 4 000
(while shaft bearing all set)
Special spamner for Fo 282 Japan 4C 3et3
Stop=-ring for 3401 Japan 20 2CC
3racket £or *op arz (all <%ypes) Japan £0 2C0
Mylon trush T, 33 Japan 10 2¢O
Mylon cap Japan g8 2CC
Spring for top cover Japan 3 200
Spriang for front %3p cleaner Japan x 2¢CC
2pring for ratchet pin Japan 20 2¢C

Weaving: No. of total looms 3,2CC (aprroximately)

Hozper S*arc D=SCZ=li Japan for a2 3 Z0C nisces
Saxcamoss

2obkin Faide SC3 :A op change 12 2CC pieces
Lautomasis)

Ri-;a% for tottin galde for 3C3- Loom:z Z ICC pisce:



[

079-

Hold=back pawl stud 30B=5
Transferser S0B-44

Spring for transferrer for S0B=6
Traneferrsr spring colour 303=8
Peed pawl 30B-10

Peod pawl stud SOB-13BL
Transferrer fork SOB-11BL
Tranferrer knoock pin $30B-14
Hold=bacik pawl SOB-22

Dobbin support D=SOB=244

Bolt for bobbin support 4 for 30B=244
Spring for bobbin suppert 3 for I0B=24A
Med-pawl spring

Latch stand

Latoh finger

Pnger guide for fork release
Pealer epring

Stick buffer support (varioue typee)
Temple=holder 3.3.

Teaple~holder 3.S.

Teaple=nolder cap pin
Teaple~cutter blade-stop Pokt.
Tezple~cutter blade

Tenpl e~cuttaer acticn pin

Action =ollar

Blade pir

Shert blade

Blade spring

N ade=-spring M

3lade cover

$iffinz-r>d acticn laver string
Feed-pawl 3pring

Ratchet 343D lever spring

Nef4 feelar finger snzinas oracks?

riving pulley

19€4
1364
1364
1964
1964
1364
1964
1964
1964
1964
1964

Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Jazan
Jaran
Japan
Japan
Japar

Japan

7 200
7 000
8 c00
8 000
7 200
7 0CO
$ Q00
7 Q00
§ 000
8 000
8 ¢

4 000
$ 000
3 000

100 Q00

4 00C

200 200

-

€12 () r*

3 Q00
3 00C
Q00
Qoc
20C
200
plele}
oCe
ecC
200
Slols)
ey

23C

vV

[ S TS TS T S T S TR T B LV

-
PAAd

Wi

<

(]
O <
O O
»

Pieces
Plieces
Pieces
Plieces
Pleces
Pieces
pleces
pieces
Pleces
Pleces

Pieces




Plain tappet for %6 in,
3¢ripper
Plate for braas shoe

Brasses for niddle bracket
(various types)

Zhuttle

Tinyl pipe end (varicus types) Japan 80 000
Japan 1 000 pieces
Japan 2JC soila
Japan € 200
Japan 2 0CQ
Japan 10 oCC
Japan 200 200

Reed (stud) (various sizes)
steel dropper
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Agnex Vo
INVESTMENT OSTS

The estizated ianvestment zost for iniroducing power lioms and spars ;ar<s

as shown in the final production programme, covers the follcowing activities:

esigning iccumentation
This documentaticn consists >f:

Assembly drawings, parts drawings, specifications and engineering
axtracts

Testing quality control and the like
Operaticn and maintenance instruciions

t tives i

Tariant I: Local design

Variant II: Manufacturs under licence _
Details nay be seen in figure VI and figure VII.

Estinated zost $CO

Va{ia.nt I Vui:nt 12
L F® _Tomp 0 ® Tomp
Power looas 2 15 17 2 38 10
Spare parts - - - 4 25 3¢
Total 2 1z 17 2z €4 o

3/ “WC, squivalent in local currency; M, equivaian®t in
foreign currancy.

echriologic ioe rta%ion

This iocumen* consigts 2F:

Technological instrictions with unit time of irndividual operstions,
with calculation 5f mateials consumption

Summary of paterizls specification
Specificatior of “uulz and workshep aids
dcrikanop drawings of zcvecial fools

. . £
- : 3 - Pl
43%imatad 03T Ll

-

Tarizat I Vazrians 121

i) 3 b oh i k) AL
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Plant designi do atio
This documentation consists of:

Plant technological desian

Assunptions of technological installation for zachines
and equipment layout

Betiaated coOst 80003/

T + +
ot L 0t
Power looms g 35 40 10 170 180
Spare parts - - - b1 cs 30
Total 5 B} 40 15 255 270

,/ LC, equivalent in local currency; FC, equivalent in foreign
currency.

vegt 4 for ction 4

The oost of technological equipment was deterained on the basis of labour
sonsumption for the production programme for IML according to chapter VI of
present report, These new axpansioas of equipaent should guarantee the preduction
by IML of almost all necessary cast components and sieel parts for power locms.

Estimated coOB® 00003/

Variant Varian:
T F T

Power locms 48% 1 72% 2 20 800 2 410 3 40

Spare parts - - - - - -

Total 485 1 72¢ 2 210 800 2 519 3 40

3/ LC, equivalent in local currency; PC, equivalent in foreigm
currency.

This heading includes trhe following special %oclz, made in Zetal for
{ndividual types of macnines:
Patterns, iies and fix*ures

Special cutting tyols, Zauges



«38=

Sstimated cost sooo-l/

Power loozs P - 20 20 i L3
3pare tars

Total 0 - 4o 30

[ d
\.
O
151
O

§y 1o, equivaiemt in local currency; IC, equivalent in fareign
currency.

hicences and imow-how
Estimated cost 0000*/

Power locms - - - - 12

.»—l
)
(@]

Spare parts - - - - £0 30
Total - - - - 150 140

y 0, equivalent in local currency; PG, equivalent in foreign
surrency.

mi s-i > ‘
Eatizated cos* JOCO‘/

g
Power Loozs 120 13 300 290 30

bl

Spare jars - - - - - -
E— L L] -h—— < L]
2 1c iCC 233 3¢ =2

. LS, ecuimalant in local susrency; 0, exuimalamt in Iired
TUCTeRCY.
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Annex Tl

SUMMARY OF THE SEW INVESTMENT REQUIRED TO ZSTABLISH AN ENTERFRISE
TO MANUFACTURE SPINNING MACHINERY

The existing spinning capacity of the zountry #ill te unable <0 keeD lace
with the growing iemand, as the population 1is increasing by 2.3 ser cent per
annum. PRurthermors, per cagita sonsumption is also rising. If the consumption
level i3 sstimated to be at 12 yd2 (10 @°) per capita in the year 1330, ‘he
country will require approximately 1.60 million spindles, Details are given in
chapter II.

In view of the need tc expand the country's spinning capacity, it i3 con=
sidered necessary %0 establish an industry o mamufacturs the required spinning
sachinery.

The team that prepared the present report nas calculated the investment
requirezent for the zanufacture of the three spinning machines listed below.
The production prograame, with the mumber of unita of sach type of machine, is

as follows:

¥achine Mats/zear

Ring-epinning frame 400
Asse@bly-winder frane 200
Ring-twisting frame 120

The above rumbers of zachines would be encugh for the installation of about
200,200 new spindles per year. The principal elsments %o be considersd for the
implementation of this programme - 1. Production programme £or spinning machirery
zamufacture; 2. Manpower rsquirements; 3, Summary of 3pecifica‘tions and Juanti<ies
57 pachines and equiyment; 1. Space requirsements; and 3, Estimated investmen:

308t - are Dresented in tabular form telow.

1. Production programme: 3pinning sachinery zarufacture

! .
(1377 79 trices)

Mumker <
Specification Tieces Jer
SpagTranne
Spinning frames 420
VA ) . -
{iC& spindles)
Jylinder winder flranes 120 242 2°C 2% 2 320

’ - .
/13 3pindlas) '




<

=

l-

Asseably winder frames 100 2.4 240 49 4 3C0
(48 spindles)
Ring-twisting frazes 120 3.7 684 42 3 040
(284 spindles)

Total machines 720 3813 29 6CC
Spare parts - - %00 - 4 400
(15 per cent of value)

Jrand total 720 - 4 318 - 34 000

Summary of specifications of work loads for the production prograzme

Specification
Fourdry 11% 8co 115 800
Machining 573 300 164 8%0 738 750
Asseably 18 7%0 197 1%0 218 300
Heat treataent - 61 7%0 61 7%0
Electroplating - 73 300 73 300
Painting - 61 4%0 61 4%0
Others - 46 6%0 46 530

Total 592 650 721 350 1315 800

2. Nanpower rmirumtlﬂ/
Cfficers
Specification Direct Indirect Total EE: Total
+ion cmen®

Foundry 30 30 110 18 128
Machirning 44 52 196 12 428
Sheet-getal works and welding 41 5 7 ) L3
Assenbly 111 1€ 127 12 133
Painting 3l 4 35 3 32
Heat treataent il 4 3k 3 a8
Electroplating a8 « 42 2 Az
O<hers 2% 2 27 e 29

Total production &3l 129 825 T 3c3

depariner:



be {14 4
Tool room -
Cverhauling -
Cther auxiliary -
Stores and transpore -
L]
Total auxiliary -

iepartaents

Total I + II 481

-2-

‘TI
45
1£
-

43

17

318

TR
th R WA

£
Lar

—
-3
O

399

3 A

p i

2 138

3 43
22 0l
101 1 10C

I+ is assumed that the production programme will be executed on a

two-shift hasis.

A worker's tize is assumed %o 1,930 hours/year.

3. Summary of specifications and Tuantities 3f machines and

equipment: quantities for final produciicn programme
Specification Mumber of nachines
ction 3 +oents

Foundry

Machining department

Sheet 2etal and welding shop
Assembly departnent
Metal-cutting shop

Heat«ireatnent dspar+nent

Painting ierarment

Electroplating ierartment

Tosal
ah Rahad ieogrtmer
Tooclerscam

T20l grinding shep
Cveranaul snc?

auality insvec<ion
JauLes arnd meaguring roon

Phrsis-cnemizal lazcrassry

Compreszors 3ta%tiorn and toilars ooonm

Tarious
i74
62
32
?

Tarious
(1%)

Tarious

Tarious

R
27% and
7arious

22
12

9
-

O

Tarizusz
Vapiius
Variousz
Taricus

Tarisus
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.« Requirements

Specification Covered area (square metres)

oduction 1 taent

Foundry 2 2C0
Machining department 4 400
Sheet-metal and welding shop 1 200
Assenbly depariment 2 000
Painting departuent 300
Heat treatment 500
Eectroplating departaent 900
Cutting shop ple.o]
Roads and paszsages 2 000
Total 14 200
Ao ARELliarY departaents
Tool-roos with tool-grinding shop 800
Overhaul shop 1100
Stores and transport 2 800
Other suxiliary 300
Offices and social area 2 400
Total 8 000
—
Total plants I + II 22 200
Site area 7T 200
S, Zstimated investaent sos+d
($000)
Dasczienion I8 o mory
Aaptation of design documentation 10 20 80
Technological documentation 100 30C 400
Plant design 0 27C 300
Technological equipmen: 4 000 24 4CC 27 4C0
(machinery and squipment etc.)
Production auxiliaries 2CC 20 720
Licerce and <row=ncw 3¢ 223 847%
Training 2CC £aC 2C3
Ciril angineering works, including 8 ICC 1 3¢ £ 3CC
all usility services
Miscellaneous 1 200 17 2 72C
Total 15 838 29 37t Bty
Taiues in laxkns <aka 1 228 4 4C< 3 CCl

estinate naz cesn rrepared very roughly sc as 4 212 i TTre=

, S
invegtinent idsea 2% <he scale 37 <he project, m
S
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