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INTRODUCTION

1. The .rigin of the System of onsultations is ©~ be traced in the
Lima Declaration and Plan of Action, adopted by the Second General
Conference of UNIDO in Lima, Peru, in March 1975. This was consequently
endorsed by the UN Ceneral Assembly in September 1975. Its cverall
objective is to assist the developing countries in achieving the maximum
share in world industrial production by the year 2000 and as far as
possible not less than 25 percent of that production. The Declaration
stressed, inter alia, the development of efficient agriculture-related
industries in order to achieve a high degree of integration between the
expansion of agriculture and industry in the developing countries. In

this context, the creation of iniegrated productiion units like agricultural
machinery plants, appropriate engineering industries and repair and
maintenance services was emphasized. Accordingly, ‘he Industrial Development
Board, the policy-making organ of UNIDO, authorized at its twelfth session
in May 1978, preparations to convene the First Consultation Meeting on the
Agricultural Machinery Industry. This is the sixth industrial sector to be
covered by consultation meetings and ic precerded by iron and steel,
fertilizers, leather and leather products, vegetable oils and fats, and

petrochemicals,

2. Agr’ ~ultural machinery manu“-cture ic a branc! »f industry which
can make a najur con.ribuiion to inireaseu tuta. andustrial output in the
developing countries. The present share of developing countries in the
total world production of all types of agricultural equipment is estimated
to be approximately 5%. However, this proportion varies considerably
accure.ng 4o the type cf equipment. 90% of hand tools, 20% of simple
tractor drawn machines, 10% of conventional tractors and a very small
proportion of highly specialized, sophisticated equipment are currently
produced in developing countries.

3. There is nevertheless considerable scope for expansion in the
production of agricultural equipment. In view of the balance of payment
constraint on imports of production goods in many developing countries

it is clearly to their advantage if the maximum feasible proportion of

the requirement comes from local production rather than through imports.
The urgency of the required expansion is further emphasized by the prospect
of a doubling of the population and therafore alzo of increased food
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requirements thoughout the developing countries during the next
25-315 years.

4, A wide range of difficulties faces the developing countries as
they seek to achieve expansion in their vitally important agricultural
sector through increasing the level of mechanization. Among the most
gserious are the limited capability to provide finance to both producers
of machinery and equipment and to the farming operators, the limited
gkills available for production, repair and maintenance of equipment 4
and sometimes insufficient knowledge of alternative technologies

available.

5 While UNIDO iz aware of these many diffickltie, it was €elt
that the attention of the First Consultation Meeting on the agricultural |
machinery industry should be focussed in the first instance on the
following:
(a) How to formulate a strategy for the development of

the agricultural machinery industry in developing
countries;

(b) What are the basic facilities which are required in
the developing countries in order to implement the
manufacturing policies established in accordance with
th~ strategy;

(c) What are the practical forms of long-term international
srrangements concerning .mports, local as 'mbly and
manufacture of agricultural machinery.

6. These ihree issues have been selected by UNIDO as priority issues
for inclusion in the provisional agenda of the Meeting. The gelection was
based on a world-wide study on this sector prepared by UNIDO and on the
conclusions of two expert panel meetings and a regional meeting and a

global preparatory meeting.

7. The issues and background information included in this working
document for the Consultation Meeting are supplemented by information
contained in:

Information Documents

Extract from the Ministerial Level Meeting dealing with
Agricultural Machinery and Implements at the International
Porum on Appropriate Industrial Technology, New Delhi,
India, 20-30 November 1978, pages 50-57, ID/WG.282/124

Report of the Global Preparatory Meeting for a First
Consultation Meeting on the Agricultural Machinery
Industry, Vienna, 5-8 June 1979, ID/MG.297/2



Backgr~und Document

First UNIDO Worid-wide Study on the Agriculiural Machinery
Industry 1375-2000
8. Concerning the report of the Meeting, the Industrial Development
Board at its eleventh seesion decided that "Final reports of the meetings
should include such conclusions arnd recommendations as agreed upon by
consensus among the participants. The reports should also include olher

significant views axpressed during the discussion" (ID/'B/‘I93, para. 163).

9. The First Consultation Mecting is expected to discuass the three
issues selected and %$0 draw from these issues what practical actions
should be taken bhoth nationally ard internationally to stimulate axpansion
of agricultural machinery production in developing countries, During the
Consultation Meciing working groups may be established to plan practical
and co-operative action to achieve rapid expansion of the industry in
developing couniries. The Consuitation Meeting may alzo refer specific
problems arising from the discussions for further study by the UNIDO

secretariat and for further consideration by subsequent consultations,

CHAPTER I

ISSUE NO. I

How to formulate a strategy for the agricultural machinery industry in
develaping countries

I, The main fsaatures and priorities of the sirategy

(a) Why is a strategy necessary 2

10, Agricultural machinery includes a wide variety of egquipment
ranging in its level of technology from the simple hand operated tools
such as hoes and zsickles through animal drawn implements and intermediate
two and four wheeled simple tractor mechanization zystems to mophisticated
high powered tractors with matched machinery and highly cpecianlized
equipment~such 1~ combine harvesters. It alse includes a wide range of
fixed equipment for production of animal feed and for arop siorage

and handling. Without a strategy it would be difficult to decide at
which level of technology, equipment should be produced and what volumes
will be required of each product or product group. A proper strategy
for the agricultural machinery industry should therefore include an

* 1/ See page ', para 29 (1) to (4) £~r description of ~ntegories
for discussion purposet.
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assessmeni of projected demard fucing the whele ma~hinery indust:
same time hori=on a3z that applied to r'amming the ihole nf the a,

industry.

1. It ‘s clear tha* %o be sffective, such a strategy must b
integrated with the plammed development of the entire agricultur:
In this way, the r~quirement for agr.cultural mpachinury cen be d
related to the plannec expansion of agricultural output, whether
for the export market for agricultural products or for the growi
market for food or the daveiopmeni of interral markets for agro~
industrial production., Groups of agricultural producers who are
benefit from market expansioa in each of these three areas may b
extent identifiable., Tnus, estabiiched relative priorities for
agricultural production in each arca can help to decermine prior
machinery production, Naturally, the situation of +he agricultu
industry and agricultural policy wil. boih vary considerably amo
developing countries so that each country .l need %o establish
strategy for its own agricultaral machinery industry.

(b) Can the developing couniries uce the historical exp

of the develoned couniries as c model basis for for
their own mechanizaiion stratesy ?

12. Many developing countries anave wegun to ... -oduce mechan
into agricult. e at a much earlier st. e of develorment .an was
in the developed countries. It moet of the developed countries
mechanization was not .ntroduced in agriculture urtil the late 1
By this time, a significant percentage of the werking populatior
5C%) were already «np~? ir 1o rgels  Lan-bamed employment oute
agriculture, Furthermore, the urbanization data shown in

Table I below suggest that 70-H0% of the working population of 4
countries are currently engaged in agriculture. This means that
pattern of mechanization in developing countriex is likely to di
from that which occurred historically in the developed countries

differences will clearly be reflected in the mechanization strat

to be formulated indivicually by the developing countries,



Tﬁblg !01/
Percentage urban
Area
1950 1975 2000
Worldessessresssssssssses 8.8 39.3 4904
More developed regions...| 53.6 69.8 81.8
Less developed regions...| 15.8 27.2 40.4
Major areas: '
Af!‘ica............. 13.7 24.? 37.0
Northermn Americ.s . 5703 69'9 7906
Latin Americasesees 4?.3 62.8 7731
East ABiGsesessesss 16.6 30.6 43.1
South Adildseecesesns 15.6 22.7 34.5
Europe..u..u...u 55.4 68.5 79.8
Oceanifssesessssses 14.8 20.0 26.8
USSRessssscssesocnsse 39.4 60.8 76.5

(c¢) How should the mechanization strategy take account of the
cequirement for increas: i food production’

13, Current agricultural output is insufficient to meet the domestic
food requirements in a numbter of developing countries. Tt is also clear
that mechanization can play an important part in enabling couniries to
achieve self-gufficiency in food production. Furthermore, substantial
increases can be expected in the domestic demsnd for food, mainly

arising from population increase which will at least double during the
next 25-35 years and to a lesser extent from improvementis in diet whioh
oan be expeoted as living standards improve. However, attention should
be paid to the fact that different mechanization gtrategies may have very
different implications. Whereas the use of sophisticated machinery could
raise output by a significant high percentage on the largest 1-5% of
farms, the use of simple intermediate technology equipment could in
addition achieve a modest increase in production on 60% of the farms
oonstituting the small to medium farm size group. The first will, therefore,
contribute less to the overall industrialization process, while the second
has a better effect on the production operation and consumption of a
given country.

1/ See "Concise Report on the World Population Situat‘on in 1977", U.N.




(d) How are the fecnnoelagical pacuirement s of ench group of
producers to be asgcosed and integrated into the whole
of the strategy ?

14. While it is clear from the data in Anmex I that the overwhelming
majority of preducers in all developing countriec are in the small and
medium farm size groups up to 20 hectares and ~onsidering the data shown
in Anmnex II which stresses the high proportion of the total agricultural
land area which iz accounted for by the smaller size categories in the
developing countries, the main question to be anawered in how to best
use the lund availahle, The contridbution made by these small sized
units can be scen to play an important part in total output. The
mechanization strategy of all developing couniries may include not

only production capability in relatively simple technology defined as
Categories 1 and 2 but also elements which belong to Categories ) and 4
ag appropriate., 'This means that the main types of hand operated tools,
animal drawn implements and simple, intermediate technology, low H,P.
tractor systems are capable of being produced in most, if not all
developing countries and should therefore be obtainable by producers
from local sourceay 1o be followed later by more complex units,

1. In mr -t developing countries. the production ve mmes required

to maet the nced [ur machinery and eguipmeni in Categories 7 and 2 are
likely to be sufficient to enable unit costs of production to be brought
down to levels which are likely to be fully competitive witl the price of
imported products. FEven in those countries where production volumes are
low and’ manufacturing costs high, the balance of advantage may still de
with local production rather than importing, due to the social benefits
arising from the esteblishment of & demastic anmfacturine industry.
These benefito arise {rome
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(a) The value of foreisn exshange cavings and
(b) ae value ol the early e jerience ol entrej eneurship
and skill deveiopment, as Lhese provide essential
prerecuisites to move advanced indurtrial devclopment
at a later stage. It may, however, be necessary to
pay due attention to cuality contirol during the early
stagec of development.
16. Choice »f the level of technology to be adopted in a
machinery strategy may also be affected by many other factors, such
as the existence of industriai infrastructure and inputs available
from other industrial sectors. For these reasons some developing
countries have already started to procduce equipment in Categories
3 and 4. Whatever production is planned, attention has to be paid
to adequate marketing facilities, credit facilities and extension advisory se*vices,

II. What would the strategy be expected to contain ?

17 (a) An assessment of the structure of the agriculture

This needs to be carried out in t.e form of an analysis
of the distribution of agricuitural hoidings by farm size and
type. Machinery demand is closely related to the size of the
farm in financial business terms rather than in terms of physical
size., Thic analysis can produce a direct estimate of the demand
for a'" iypes of agricultural ‘achinery and equi ment. It would
provide a rational basis for pianning .ic Suppry of agricultural
machinery in terms of:

(1) Selection of the levels of technology which are
to be manufactured locally keevning in mind what
the developing countries are already producing,
for example the small tractor; and the levels to be imported;

(ii) The levels of production volume which will be
required from domestic manufacturing facilities,

18, (b) A programme of machinery manufacture

This would show which existing basic facilities need to be
expanded and which new facilities need to be established. It
would also show the extent to which vertical or horizontal integration
would be encouraged in the locally installed machinery industry. The
programme would include detailed plans for the production of all the
types of complete equipment to be manufactured, based on local
conditions and resources, It would also cover the range o components
which are considered ac common items for machinery in other industrial
applications, tails of the form of production of this machinery and
the relevant strategic factors to be considered are given in Chapter
II.
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(c) An assesument of the projected reguitvieass for spare parts,
gorvicing, repair and maintenance facilities

Plapning the provicinon and distribution of spare parts in
an engenbtial eclement in any machinery production programme and should
Le included in the preparation of budpels at the project initiation
stage. Particular attention chould also be given at an early stage,
Lo the likely remiipement for vepair and maintenance services,
boarine in mind the harshness of loeal conditions in developing

countrics and the inexperience of operatorn,

(d) An ansesament of the rescarch, design and development nceds

This might best be done by astablishing a local agricultural
machinery and ecuipment teating fncility which conld ansens the
performance of rtandard designs of emipment under local conditions
and recommend anpropriate design modifications. Clope liaison should
he encournged with established machinery regearch and development
organizationn ir developed nnd developing countries which are active
in thic Tield., Thiz would ennble major duplication of reacarch and

development effnrt to be avoided,

(e) Pr wision of adequate cred i facilities for ~irmers

Fven where emuipment in supp)ied which matches the economir require-
ments of agriculturil producers and thus represents for them a

sound investment in their business, it is #till necessary to ensure
that adequate cmedit o available to them in order to accure
effactive demand for the products of the machinery industry. In
many countries, such credit facilities are provided by Government
apencies. Tn others, eredit an available through agricultural
co-operatives. A very effective syntem is operating in some
countries, whereby ravings bank facilities colleet large numbers

of small deposits which are then used to provide loans to farmers

for agrirultural inputs including machinery.



(£)  Provisien of moniterii ; facilitier !
2% Continuous monitering of the effects of nowly iniroduced policies
is necessary in order to up-date the strate;y 59 that the indipcnous
machinery industry can cater for the changing raquirenentz of agriculture

T
as the ‘developmont proccss advances,

IT1YI. Training

What recources can be motitized to provide improved training?

23. There is an urgent need for training in all activities from the

floar of the machine shop through business managemen: to the training

of farmers and Farm machinery operators in order to promote production

of equipment and increase its effective utilization, Governments, through
bilateral programmes, large commercial organizations, through import
agreementc and intemmational orpganizations through multilateral programmes
are asaisting and could assist more in the training effort through provision
of scholarships and bursari2s in order to make full use of training
facilities which are available in both develnping and develcoped countries,
and could expand these programmes. Plans to further the provision of

training shonld take account of the following important considerations;

1. Facilities for carrying oul c¢i'fcetive training programmes

do exist throughout the developed and developins countries.

24 Developing countries engaging in agreements for the
transfer of technolozy for use in agricultural apachinery
production must insist on the inclusion of adequate training
assistance to be given by the organization supplying the

technology.

Je The developing countries must provide a planned stiuciure
capable of properly organising ihe absorption and effective
utilization of people once they have received specialict

training.
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v, Tmpler ontrtion of the strateg

How can Covernments cu-—ordinate tne achivity of o napber of
cantoral miamers i crder 10 amplement the shrategy for the
agricu. tura; machinery andustey once that st ratrpy has been

formulated ?
24. Whatever the strasegies chosen, s centralized body will need

40 be inatituted and be wquipped wita adeyuate re8ources and suthority
to carry ont the task. I% will need tc include, for example,
representatives from the Minwstries of Agriculture, Indugiry, Plaming
and Finance and have safficient status to enable full interactiion with
these Ministries in the formulation of policy. It weuld work in close
co-operation with axpert services provided by locally established or
outside research ard development centres, One of the ways of dealing
with the drafting of a co-ordinated strategy would be through the
egtablishment of a Committecs

25, Some excellent work has been carried out in some centres in
develoning countries., Those countries at a comparatively early stage

in the development of an indigenons agricultural machinery industry could
do well to establish contnct with organizations of thic type and the
reapective Governments in developing ~~untries wher a ¢ naiderable amount
of experience has already Le-n gained in Eho coisl, L.ament and expansion of
indigenous production,

V. Recommendat ions

26, The Conruliation Meeting is invited to consider how the formulation

of an affective agricultural mechanization sirategy could pe undertaken. In

this context it is suggested, if the Consultation Meeting agrees, to establish

a small vorking group to draft terms of reference tor this purpoes.

27. If the Consultation Meeting agree:, UNIDO is prepared %o compile
a report on “he strategien formulated and adopted by individual countries
and to submit it 1o the next Consultation Meetinge.

28. UKIDO is nlsc ready to prepars in co-operation with the concerned
UN agencies information on the types of traintng available world-wide, which
are directly related to the needs of manufaciuring, repair persomel amd
machinery operators.
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CHAPTER II. ISCUE NO. 2

What are the Basic Facilities which are required in the Developing Countries
in order to implement the manufacturing policies established in accordance

with the strategy ?

29. What Facilities are needed ?

The basic facilities which will be required in the developing countriss
will depend on what facilities exist, what capacities have been built up and
what more will be desired in terms of manufacturing polioies .. strategies
adopted in each developing country, The full rangs of products in the
agricultural machinery sector may be divided into four Categories:

(1) Simple agricultural tools, implements and equipment

These items may be regarded as “simple" from the viewpoint of both
design and mamufacturing technology as well as in terms of their
usage. They include hand tools such as hoes, picks and adzes,
animal-drawn equipment such as mouldboard ploughs, cultivators,
planters and small carts and also stationary equipment such as

storage bins and silos.

(2) 1-termediate machinery ar _equipment

Ttems in this category are of relatively more advanced desirm
than those in Catersory 1 and require a higher level of mam *~rturing
technology. They include :-

(1) Complete mechanization systems for small scale farming

operations which may be based either on animal draft

power or low-ccst, low H.P. simple technology tractors.

' (i4) Power tillers and small-socsle powered harvestiing and
threshing machines.
(1i4) Machinery and equipment for operation by medium H.P.
cenventional tractors including irrigation pumps and
crop protection equipment.

(3) Conventional powered agricultural meohanization systems

'n;eae are based on the conventional tractor which provides power
as a prime mover principally within the range 30-70 H.P. together

s
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&bove are given in Annexures 3(a),(b),(c),(d) and basic facilities required are
given in Annex 3(e). They cover the range of manufacturing from small hand tools

to a 16 H.P. low-cost tractor mechanization system and also a 35 H.P. conventional
tractor,

3.

following factorsi

with sapplementary hydraulie and chaft power for operating

rubsidiary oveteme, 'Thir unit forme the bace of 5 comnlete

mechanization syantem capible of nerformins the entire ranpge

of routine oporations neceasary for cron and animal production

on medium to larpe necole farm unitsr. A hirh derree of technieal

sophinticrtion in necepnary in the complete manufacture of thir

type of cquipment.

(4) Specinlized arricultural machinery and equipment

Thin catepory includes ecquipment which remuires similar

manmat'acturing technolory to that in Caterory ) ut which ims

denirmed for o much more limited rance of aprimltural market

apnlicationas. Tt includes combine hhrvestern, individual crop

harvesters for root, forare, cotton, fruit and other commercial

crons. Hirh powered tractors with power output in the ranre

90-200 H.P. are nlso produced for hisrhly specinlized arable

{farmins operationn on very larrse 1and unite, A wide vanpe of

apecinlized mechanianl handling emiipment is also avnilable

within this eaterory includine tmlk storare, conditionine

and transport cvstems for erain, liftine, loadine nnd unloading

fanilitien, animal profuction equipment and a wide ranre of

tiratnare and conntructior ecamuipment.

Examplas of manufacturing production profiles in the Crtegorios mentioned

The Technical, Economic and Social Factors

Whatever category is concidereds attention han to be paid to the

The degren of complexity of the product

This will determine the limitn of the degree of dispersion or

ooncentration of produrtion and the extent of horizontal or

vertical integration in the anmociation between the neceasary

production facilities, For example, the manufacture of simple

hand tools such an hoes and adzes requires only simple forging

and elementary heat treatment. Thus, it could be carried out

at relntively high volume using n centralized production

facility or, alternatively, production rould be highly

disaggregated uning widesprend small-scnale production at the

villnge or grouped village leve. where earh production unit



sers s oonly o osmell o sres oor istrict. Tnocountcoles where

substmticl surpluces of rural labour oxict anl oppertunitien
for industricrl amplovment are cotyvemely Limites, the dvanbapges
2f highly disperoed nrodustion in diceemin-ting new okilis may
outweish the higher capitol conte of oroviding multinle
production farilities, Tho lovel of sopnrctication of the
product and of the production processes recuired should be
rarefully coniidersd in reiation 4o the level of oaxilln,
experience nd financial recources which are avielable locally
and the level »f carrent and projgected demand for the nroduact
when compared with cimpier ltternitives which movy be noorly

A effective under loral speriting comtitionns,

32. The Lypes of rww mnteria' roautred

Thews should be considered in relation to materiola locally
available or readily impoarted, The wmnin emphoois will be an bthe uce
of the cimple.t materinls obtainable wheraver nosaibie. Wild ateel has
many advantogec for fabrication pureosues bargs relatively easily worked,
durable =nd copable of Bopne weldao, Retter maality odocls muet he
specifind far the produstion of nert: cubjact, for vyamp! o, to wenr
and hirh tem :rature. The choire of tenle and ather n terinlc will
be influenced by the levele of ckill to whichk Lre opecatives in the

enrinecring workahops have advanned,

33. The nacencary tavel of munlity control

In ny now industrial manm¥actaring proiect tho Povel of ouality
of the product 10 likely to he ~fHected durinx the ztarteap and initial
production roriod. However thorougsh the start training prior to
recruitment, there in dwayr an ‘mportant slement of "lenrning on the
job". Where the eptire staff is now this nracese id bonnd Lo take time,
durins which 1 steady improvement in rroduet cuniity con be eynected,
Thie nan mive rire to considershle market »eoictances to the nraduct where
local manufuture is instituted for import substitation paroraes.  In
such cases adeonate "infwmt inductry" arotection meavres mast be
taken by Governmment in order that the lone tern berefite of a viable

domentic inductry can be realized.

34. The production volume

This ic determined by loecal market demand and ituelf determines
the unit cozt of production in the loneg term. In the manufacture of
simple hand »md animal drawn tools ard imolerments, resorree remuirements
are rel fively low ~nd the lers term wiabidl ity of croduction is unlikely

to be determined colely by unit ronts of production. In the manufacture




of more complex aquipment, however, long-term viability is vitally affected
by local production cost comvared with the cost of competing imported
products. Thus, the accurate assessment of the level of market demand

prior to making the decision %o invest in local manufacture, is sssential.

In some countries where adrouate financial resources are available, the
social advantages of domestic manufacture may utill override all other
considerations.

35. "Backward" and "forward" linkages

These form both the necessary and potential interrelationships
with ancillary and supporting industry. An examination of the scope
for such linkages relating to any new product manufacture should form
part of the initial appraisal of the expscted pattern of development of
the local). economy.

16. Skill requirement

The various levels of skill required in the manufacturing
labour force should be carefully considered in relation to those
availuble locally. A ceriuin amount of training can be built into
current producticn activity so that a project which mighc be viable
in all other respects should not necessarily be rejected on grounds
of lack of available skills., On the other hand, if longer term
expansion in tho new industry can be expected, then new training
programmes can be instituted in order to increase the supply of
basic skilla.

17. Market

For obvious reasons the size of the existing or future market
region for the proposed product is extremely important in the plamming
or creation of new facilitiss. In that comection the importance of
servicing and repair facilities is vital.

18. Pinancial requirenents

The magnitude of the financial requirements of a mamufacturing
programse should be carefully considered in relation to the social
economic benefit which can be expected to result from instituting the
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programme. In the planning stage, therefore, there is a need to
consider not only the ~-r *-' and mring corts of the plant, but
also the requirement for credit facilities to the farmers, provision

of extension services, trainiag ond uillied facilities.

Sco in new technological desi developments
BTEL. ‘mm%v&mnﬁmrm&rrm in design to suit

specific local conditions, it is very substantial in all the four
Categories. For example, three new designs in developing countries
of small, low-cost four-wheel tractors are now in substantial
production with associated implement systems capable of performing
all the main crop production and general haulage tasks of small

farm units. Similar progress has been made in the design and
production of rice-transplanting and harvesting equipment and further
progress is expected in cotton picking mechanization,

40, There is,therefore, the necessity for concerted action at the
national and international levels to initiate a systematic process of
work in the area of development of designs in this field and to publicise
the latest advances in design,

%mtsal to cther manufacturing industries

41, e strategic appraisal gy developing countries will concentrate

attention on production units within a size range starting at the simple

rural family '‘acksmith business up t the level of the "actories
producing products in Caveguries 3 anu 4. In this process, production
capacities will be created which may be commonly used by a variety of

industrial sectors (foundries, forges, heat treatment, etc.) '

Recommendations

42, The Consuliation Meeting is invited to comment and advise on
the following:

(a) To what extent the basic facilities outlined in the

preceding paragraphs and attaclments,are comprehensive and prectical in
order to be considered by the developing countries for

the promotion of the agricultural machinery industry;

(b) In what manner UNIDO could assist those developing

countries wishing to establish contact on a project

basis with small and medium sized establishments

specializing in supplying equipment in Categories 2 and 3
wherever they are looated, in developed and developing countries




(¢) 1In what manner UNIDO could assist those developing
countries which are interested in the production of equipment

in Categories 3 and 4 in their discussions with those companies

which are already producing such equipment.
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CHAPTIR III

ISSUE MO, III

¥hat are the practical jssues related to international arrangements concerning
imports, local assembly and manufacture of agrigultural mechinery

A. ¥Mhat are the prospects for international cooperation?

43. The majority of the develeping countries, due to limited domestic market
at present and also due to lamck of fully developed and effective mechanisms for
rogional cooperation, may continue to import tractors amd allied power machinery
for some time {0 come. However, early initiation of rationalised import policies
will facilitate possible local manufacturing potential at a later date. It is
therefore essential that those dsveloping countries which may continue to

import this equipment (tractors and allied power machinery/specialized squipment
etce) initiate mutually beneficial long-term agreuments on importation with
international manufacturars.

44. In the case of developing countries where local manufacturing programmes
have not yet been initiated, but which have a potential due to reasonsble demand,
there is & need for a co-operative effort vetween Governments of the developing
countries and international manufacturers on formalation, development and
implementation of local manufacturing programmes through judicious licensing
agreemants.

A5. In the case of selected developing countries which have started local
manufacturing programmes, there is s need to initinte discussions and an action
programme with the collaborstor um possible produstion expansion/higher local
content/greater product mix, so that, in addition to vertical integration, broad
based horizontal integration is achieved in the shortest possible period.

B. i are the jc principles in impo senments?

46. Most of the developing cnuntries are currently meeting a large percentage
of their needs through full importation of tractors and equipment.

47. The first step needed to develop a local ussembly/production capacity is
to rationalize import policies on & medium-~term basis. Such a prograxme could be
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initiated only if the developing country concerned is fully aware of its

recuirements and product specifications. surthermore, it is felt desirable
that before making a final decisior on import agreements, the developing
country concerned must pay full attention first o the possihilities and
experiences of the different foreign partners and only afterwards to the

price and long-term arrangements of it.

A8, Tt is important to note that anything included in the agreement will

cost money either within the umit price or as extra cost. In addition, in

drawing up & medium-term (3-5 years) or lorr-term (4-8 years) import contract,

it is essential that the developing countr:es allocate the necessary local

and foreign financesto ensure the longest poseible utilization of the

imported equipment. The following basic factors are to ve taken into consideration

in the drawing up of such a contract:

(i) Price of basic unit and annual price sscalation: a degree of firm

commitment based on volume and on industrial production cost index
(in the country of manufacture) or on some other factor should be
achieved.

(i1) Right of importers to secure paris from other sourcest an agreement

may include securing selected components by developing countries
from elsewhere, if necessary, e.g. tyres batteries wheel (weights,
head lamps, hardware, and if possible selected proprietary iteams.
Note that the rebate given by the manufacturers of the tractors
ghou.. be higher than the prc.urement cost.

(iii) 1n spare-part handling: the
question of correct spare paris :n sufficient cuantities is of
great importance. Often the tractor exporter may dump unnecessary
spare parts in large number: or may supply 'zeconds?. The higher
cost due to 'original packing' and price escalation (when demand
increased) should be carefully examined. In this context, the
developing countries should be able to estimate the requirements
of spare parts. One of the methods may be to analyse the spare
parts required on ‘replacement turnover factor (RTF)* which is
based on the frequency of replacement of a component during the
tractors/implements/machinery li*e period. This also gives an
indication of needs for spare parts and local manufacturing
potential, which should be discussed with the foreign partner.

(iv) Central spare parts organization including inventory comtrols
spare parts handling ceniral procuremeni and local distribution
ghould be incorporated in the agreement.

(v) Basic documents should be issued in local languages.
(vi) Guarantee: the duration of the spare parts supply, after-sale

services and methods of settling disputes on guarantees should
be agreed upon.
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49, SuppLementary contracrtn may ha nepotiated to include the

following:
(a) Training of farmern/machinery nperators
(v) Training of mechanics in repair and maintenance

(¢) Local dealer nstwork: marketing and after-sales
services

(4) Central spare parts depot and training in inventory
control

(e) Rural, sub-area and central repiir and maintenance
workshop network,

c. What are the basic principles to be considered in local
mamufacture agreementis

50, In principle, local manufacturing programmes may be divided

into four categories: (na) assembly operations:s 8-10% local contenty

(b) Phase T local manufacture: ?20-10% local content; (¢) Phase 11
local manufacture: 50-60% local content; and (d) Phase ITI loeal
manufacture: above 60% local content. Due to the limitations of
domestic and foreign exchange finances, technical manpower, manufacturing
experience, infrastructure facilities, limited warket

and slow growth uh demand, most of the developing countrien may have to
enter a mam acturing programme on : asodest basis with  realistic local

content target.

51. A manufacturing agreement is a complex matter. The developing
countries will have to pay full attention to the following elements

regardless of their manufacturing phase.

52, The critical elements of technology transfer should be analysed

carefully in the following agreementis:

53 (a) Founders agreements. careful study is mainly required ons
equity structure, composition of membersuip ot Board of Directors,

voting rights, policy decisions and vato power.



54.

55

56.

57.

58.

59.

60.
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(v) Licence and technicas assistance agreements, FExamination

by the Governments of developing countries is needed ong
(1)  licensor's fee for start up;

(ii) procedures for valuation of CKD pricing and deletion
values, 50 that pricing of CKD kit will not exceed

the price of couivalent completely built units;

(1ii) ensuring that wrices include a fair marzin on maintenance
and warranty chargses, as in the case of completely built

tractor units (CBTH).

(iv) pfovisLon to deveiop local sub-contracting of specific

items after uin agreed periode.

(¢) Management assistance agreement., Consideration should be

give to the appointment of the contractor and technical personnel

for start-up.

(d) gSupply agreement., Particular attention should be given to

the restrictive clauses and their specification.

(e) Trade mark agreement. The duration and types of payment

to be made need to be congidered.

(f) Overational assistance acrecments, The duration, fees and the

training of the counterparis need to be considered.

(g) Continued technology transfer agreement., The duration

and the types of services provided as against the fees requested

are important considerations.

(h) Infrastructure development agreements, Attention should be paid

to tractor operator training, 'on the farm'! mainienance, repair and

maintenance networks and local training facilities.



D. What a. .stance could be provic 4?

61, UNIDO is ready, in co-operation with cther UN orgamizations concerned,

to provide, at the request of developirg sount ries, ass.stance in the
following fieldss

(a)
(v)

(e)

(d)
(e)

conducting prefeam'bili'i;y/f'tea.si.bi)'i.ty studies;
condusting in-depth analysis of alternatives

in meeting the loual nceds;

formulation of medium/leng term amreements on import,

leading to loecal asgumbly as well as agrecments on
local manufacture;

providing adwisory sarvices te Governnent proeject
team on naegotiations amnd agreement; and

assigting the developing countries to start ap the
projest tc implement and t¢ evaluate it

62, Purthermore, at the request of regional or sub-regional groupings,

UNIDO is ready to assist in the promovion of ragional co-operation through

the undertaking of regionsl feasibility studies, analysis of possibilities

for rationalization of products, production and market sharing. Wherever

possible, advisory gervices couid 3¢ provided to those countries requesting

it on project negotimtion and menagement.

) 8 Conclusions and recommendal iong

63. On the basiz uf a dotniled analysis by the Secrelariat on international

arrangements for imporin, local asnembly and sanufacture of agricultural

pachinery, the pacticipanis ot iao Clomal Preparatory Meeting for this
Consultation Meeting suggestad that UNIDO should prepars the following
for the next Consultation Mectings

(a)

(v)

Model sontracte tc deal with import policies, licensing

for local manufacture and joint ventures;

An analysis of the axpurience of some developing countries
(Algeria, Argeniina and India) in manufacturing tractors
through licenscs.On the hasis »f this analysis,to develop

a model manu“acturing programme to serve as 3 guide to other
developing countrien covering povernaental initistives,

inceniives and horizontal integration,
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(c¢) A study on the succes~ stories in the developing couniries
on effective comumercializaiion ol locally developed
low-cost small tractors, power tillers, engines,
pumps and similar technology.

64. The Consultation Mceting is invited to endorse the above three
recommendations. If the Consultation Meeting agrees, it is proposed

that a Working Group be established on item (a) during the Consultation

in order to indicate to the UNIDO Secretariat to what extent the basic
principles proposed for the model contracts were sufficiently comprehensive,
to enable the Secretariat to proceed with the drafting of suoh a model
oontraots for submission to the Second Consultation Meeting.

65. Finally ;the Consultation Meeting is invited to endorse the
convening of an investment promotion meeting in the agricultural
machinery sector to assist developing countries to find finance
for their projects.
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Years Total No. Holdingn Under 1 ha 2 ha Yoha 20 ha S0 ha 200 ha
holdings 1 ha and ang ¥ and ant and
under ' unier unier 10 urder 2C under % under 1CC unler 20C under 500 under 10U
170 100.C 8.6 3.8 9.9 6.8 *4.0 131 6.4
196G 100.0 13.4 6.7 10.9 1.5 17.9 16.2 5.0
1950 100.C 9.2 — 9.6 21.3 16.4 37
1971 100.0 0.8 1.1 2.1 3.0 16.4 22,1 21.9
1961  100.0 0.8 1.2 1.5 2.3 23.7 23.5 13.5
1951 100.C 0.3 o)y G = 1.0 25.8 26.5 1.1
1973 100.0 17.1 3.8 159 11,0 14.6 7.3 2.9
1963  100.0 6.2 10.8  2u.6 19.4 18.5 9.2 1.5
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1950  100.0 13,8 —ef2.5--- 12.0 3.6 1.1 0.2
1971 100.0 41.8 18.6 13.5 5.0 2.2 0.6 0.2 -
1961 100.0 47.3 21.4 16.% 6.2 2.7 0.9 0.3
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1909/ ., n 3 - - -
1912 100.0 39 3c.4 26, 4.4
1971 100.0 s8.7 23.0  14.4 3.1 0.2 -
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19%0  100.0 1.2 10 2 10.6 26.9 21.0 3
1969  100.0 50.G - %0.0 .es -
1960 100,0 60.¢ 10.0 20.0 10.0 - - -
195¢  100.0 - e §0, O e 12.% 12.% 12,5 -

(AR
- s -

¢ .-
. -2
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1m 1@.0 s 17-6 ""-‘-31. 3—--— 15-6 1100 ’o’ ‘.2 215 'o‘ Oa‘ °.J
1974 100.0 2.1 26,0 16,0  22.7 10.6 149 8.1 4.2 e 0.8 0.? 0.2
19%4  100.0 cve 26T w—ngf,2 10.5% 6.4 5.8 .3 .2 0.6 0.1 0.2
%2 100.0 1.7 3.1 B8 4.4 11,0 S.7 34 o.z 0.4 0.3 0.1 0.2
1961 100.0 3.4 8 2.4 294 b7 3.5 241 0.t 6.5 0.4 0.1 0.2

1969 100.0 . 8.8 2%.0 3.5 2.8 6.2 - - - - -

19%  100.0 1(.7 %0 M.5 12.5 44 1.9 - - - -
1970  100.0 [ - 3.9 10.4  15.6 15,6 16.9 10.3 z.'l 2.1 3.4 DY
1961 100.0 1o 18 O 15.0° 1.1 18.4 16.3 .0 0 4.4 4.6
195t 100.0 - w13 iOneee 12,9 16.% 20.0 1.8 9.4 4,2 34 4.7
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MEE Y percent ajstribution of holdings by size ef tetsl aresy 1970, 1960, 195 (Cont'd)
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Sri lanks 1973  100.0 0.6 T70.6 16.9 9.9 1.3 0.4 0.2 - - - -
. : 1’“ 400.0 Ty 65.3 19.0 12. C 241 ’ 001 003 0.1 cae - - -,
fyris 13?’ 100.0 1.5 143 12.8 4.0 149 114 86 1.5 0.6 0.4 -
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Years Total Ko, Holdinge nder ke b T

Boldings without 1 ha and arAd

land ander ¢ wder

‘SUROPE 1970 100.0 0.4 29.0 .6 327
1960  100.0 c.2 19.4 4.7 26,1

1950  100.0 16,6 BBt

lultl'i.z/ 110 100.0 . 9.4 1.6 16,6
1960  100.0 8.y 1.9 2,0

19%1  100.0 8,3 —e=3f.0m--

legmni/ 1970  10C,C 2.1 26,6  K.2 15,8
1959  10C.0 0.4 27.2 4.2 2.5

1950  100.0 4.9  ~ee=BE e

Csecho~ _12/

siovakia 1970 100.0 91,2 3.2 1.3
1949 100.0 15.9 B LR EE

n-mukﬁ/ 197C  100.0 u.7 21 T.¢
195  100.0 1.5 4.1 13.2

1949  100.0 vee 1.4 B

hnhndﬂ/ 1969  10C.0 .. 14,1 25.2
. 19%9  10C.0 14.7 119 26. 4

1950  100.C . 9.3 =42,

Franc 1970  100.C 10.5 1.3 12
Germany, 1963  100.0 oes 5.0 8.1 15.9

Federa) Re-

pudlic of 1971 100.0 0.4 4.9 128 2040
1960 100.0 8.6 1306 22.8

1949  100.0 ves 14.5 ——81.)m~—-

(’h-uct‘y 1971 100.0 1.1 21.6 22.2 M.5
1950  100.0 LI S o Y
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19%  100.0 . 5,5  wmmelf 7o
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19%  100.0 9.6 20. 8.1

1949  100.0. 10,8 =532~

”,01“1_2./ 1970  100.0 19.5 1.9 8.5
1960  100.0 8.2 4.5 0.3

Portugsl 1968  100.0 0.4 8.7 20,6 22.%
Sweden— 1971 100.C 1.9 4.9 9.1
1961  100.0 0.4 V1.4 25.5

1951  100.0 11,9 cac=38 b

Switserland 1969  10C.0 21.8 8.¢ 150

Uni ted

Kingdom 1970 10C.0 4.3 €5 2.2
1960 100.0 6.0 9.2 16.7

1980 100.0 1.7 26 G

Tugeslavia 1969  100.C vee 20,5 7.8 3500
1960  100.0 1.9  17.0 36.2

19%1  1C0.0 . 27.0  ~=—=d6.B—

f ho

ard
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ANNEX 1 . Perasnt diwteibut:on of acldungs by eizn of total m-wyﬂ‘lo. 1960, 1980 (Cont'd}

Yeors Total FHo. Holdimgs Under 1 ha ¢ ha S5 ha 10 s 2 s 5% ha 100 ha 100 ha %O ks 000 b
holdings without 1 ha and and and and nd and and snd ad and
land under 2 under S under 10 under 20 wiiler % wunder 300 under 200 under 500 wwder 1000 over
oo.no.--al-ua'l-olnonh--loop.“‘"h..o-oat.o'o.ooloo.aoutantnu
DERAFIA 1970 160.0 1 2.6 7.4 T4 6.8 2.5 3.1 12.8 19.9 s 10.2
1960 100.0 ees 15 TR 1. 1.6 5.4 6.3 LU 15.6 w1 17.4 8] 10.2
19%  100.0 cen 0.6 e Gy G rieen 6.¢ 6.3 1.9 8.5 1348 5.9 T.8 8.7
Anerican
Samos 196  100.C cos 5.0 0.0 “en - - - - - - - -
960  100.0 cos 50.0 50.0 ves - - - - - - - -
9%  100.0 acs 20,0 emethh, fooenn 5.7 6.7 P - - - - -
Avstralia '1';"1‘1‘/ 100.0 ... 0.4 2 6O %2 6.4 O 1.9 13.3 18.1 .8 3.7
960 100.0 LIRS R P 5.4 6.6 .9 1.8 %.0 8.7 - K 12,1
9%  100.0 0.0 ey oo L ] 61 1.5 %3 13.9 18.0 %4 1.0
HJ‘ 19“/ 3 PR ] . “wee - - - .- -
196 100.0 .2 9.1 4.2 12 6.1
Ousn 196 100.0 80,0  20.0 0.0 10.0 - - - - -
1960 100.0 vee 40D 20,0 2%5.0 5.0 5.0 440 oes - - -
19%  100.0 N L . - - - - - - -
Nev Zesland 19T 1CO.0 1.6 32 4.8 4.0 .0 ®.2 g.o 1.9 4.8 1.2
} 1960 100.0 ves wee vee 2.6 5.2 68 a7 22,1 2 1.0 .9 1.9
199 3000 G U QT s T T 6.1 6.7 FAN ] 0.9 13.3 10.0 ) 2.2
Pacific
1elaads 1963 100.0 vee  25.0 5.0 25.0 25.0 res - - - - -
(Trust
Territory)
1/ Unless cthorwiss spacilfied in footnotes.
Classification hy land undar tenoorary crope.
Clasrification 1 land unier crops.
4/ Ciausification by land unler agriciliural arse.
y Classificataon by unler crops tor traditionsl
ssotor and hy total uren for modern seotur.
Deta for 1970 exciude W 177 hoidings of sine not reporied.
Classification by cropine.
B/ Classification by cultivatel land (lsnd wnder crops and cultiwsted
pastures) €or 1970 consus and by totsl ares for 1960 and 9% censuren.
§/ Classification by productive land (agricaltural land snd wacd wnd foremtland)
for 1970 cemsus and hy total area for 1960 and 1750 ceneusss.
10/ Classification by land under agriculiural erem for 1370 census ol by
total area fox 1950 cenmus.
31/ Clsssitication by land uec sgricultural ares for 1970 aad 7O cenures
and by total arsa for 190 census. N
Data for 1970 refer to private wecter anly.
Classification by arabls lmmd. .
_y Classification by productavws land (agricaltursl land and wood mnd forvet Aand ).

Main Features of ch

Statistics

!n_qexs in some major agricultural stroctural charactoristics,
D

vision, FAO, Rome, April 1979,
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- .. i " —taa oviee am o i o e et L b u“:.“‘...a.n P
J Ll -MWW&JW

Year Total less 1hs 2ha Sha 10hs 20ha 50ba 100ha 200 ha 500 ha 1000 ha
area thm sad and and and and and and and and aad
1 ba under under under under wuader under under undar under over

2 S 10 20 %0 100 200  S00 1000

nee ' .oc.oll.tctt.lol..c’.“-‘tl.llllltt.ttctllltutllll

NORLD

! 1970  100.0 1.4 2.0 4.6 4.6 4.6 6.0 59 T.4 10.9 6.3 6.3
1960  100.0 1.1 1.6 3.8 4.0 45 5.8 6.2 1.2 9.2 6.8 %.8
19%0  100.0 0.7 ——doB—— 3T 4 6.6 8.3 8.6. 9.6 15.9 3.8
Africe 1970  100.0 7.3 15.1 26.2 4.7 10.2 9.2 .0 16 1.7 0.2 10.8
1960  100.0 0.1 04 04 04 05 1.0 1.0 1.9 8.0 11.2 15.4
1950 100.0 e 0.1 0.1 0.3 0.6 2.4 10.% 16.0 10.0
Algeria Py, 1973  100.0 1.9 2.6 10.1 15.8 21,7 25.6 1.8 6.2 5.1 -
otsvana 1968/69 - 100.0 1.3 4.8 20.2 68.9 - 48 .. - - - -
Cemeroon 1972/73  100.0 138 27,3 43.1 130 2.8 - - - - -

Central,jfrican
l-pssfl"r 1973/14 100.0 108 29.8 49.9 8.8 0.8 e - - - - -
Chad 1972/173  100.0 4.4 137 954.0 23.8 - 4.1 - - - - -
Oago 1972/73  100.0  18.) 46,2 335 2.0 ... - - - - - -
Osbon 1974/75  100.0 3.5 24.7 43.8 ... - | - - - - - -
Ghana y 1970 100.0 9.3 11.4 2508 20.4 1503 11-8 ses - - - -
Ivery mr 1974/75  100.0 1.1 49 255 M.2 28.5 9.2 0.6 - - -
lesotho 1970  100.0 8.6 25.3 50.3 159 e - - - - - -
1960/61  100.0 8.8 19.0 49.6 6.7 4.5 1.4 - - - -
Lideria 1971 100.0 8.5 1.5 1.4 7.1 T9 19.7 7.4 44 7.2 -
Livya Y, 1959/60 10,0 01 03 1.7 3.9 9.2 21,7 6.4 159 0.8 -
Halawi f, 1968/69 100.0  15.1 32.4 52.5 ... - - - - - - -
Reunion 1972/13 0.0 16.0 10,7 24.0 49.3 ... - - - - - -
South Africa 19%9/60 00,0 0.1 0.} 0.% 1.4 1.2 1.7 70.8
1950  100.0 ves  ees ees 0.1 0.1 0.3 0.6 2.4 10.% 16.0 10.0
Sierre Lensd  1970/71  100.0 8.8 221 49.1 20.00 ... - - - - - -
Swasi 4 197'/"2 100.0 0.8 2.2 5-2 501 oo “en ses “oe XX ses “.1
Togo & .. 1970  100.0  15.5 24.3 33.1 26.5 ... - - - - - -
y '9" 1&.0 6.3 1"‘ 35-8 “0’ "02 5-6 e - - - -
Zaire 1970  100.0 11.6 246 24.0 34 1.2 0.1 0.2 0.5 0.9 0.9 32.6

L.




Annex 2

. page 2
. . P - o o o - - P
AEX 2 - Parcent dintradutiop of area of holdings by size of totsl _qr_-_a_g__-'/, 1370,1960, 1750 [oont*d)

Totad Less 1 ha 2Zba Sha 10ha 20ha 50 ha 10U ha 200 ha 900 ha 1000 ha

Tonr sred  than and and and and  emd md and and and and
1 ba under under uncer cunder under undsr wnder under under over
2 5 10 20 50 129 200 500 1000
..-....-...-.-......-Plrotnil...4-..-..‘.-......-..'
BORTH AND CERYRA); AXERICA 1970 106,80 0.t 0.1 0.3 0.5 1.0 4.3 8.6 12.6 20,7 B.§ 42.9
1960  166.0 ... 0.1 O3 05 12 57 109 30 4 6.8 44.2
19%¢ 1600 —l g e 0.8 2.0 8.4 13.8 139 13.2 ¥0.5 16.9
Canada 1971 1000 ... see  ees Qa1 e 2.8 6.8 16,5 T4 - '
1961 100 L. 0.1 0.% 6.0 1.9 26,0 29.6 12.1 1.2
1951 1000 o e 0.2 07 8.0 6.6 29.3  30.¢ 18.1
Costs Rica 1973 100 0.2 0.3 1.4 24 39  12.4 12,7 12.6 18.4 10.9 5.1
1962/6) 10.0 0.1 03 15 25 5 Mt 1LY 18 1%.2 9.4 6.1
1950 100 0.9 e (G 2.7 5.0 146 1.9 0.2 11.0 T.2 3.4
Domiaiosn Republic 1971 100.0 1.5 2.7 8.4 8.4 8.5 1.t 9.8 7.1 3.8 5.4 231
1959/60 10,0 4.0 5.5 1.4 86 29 1.2 Tub 6.4 TeT 6.4 20.3
193%0 1D.0 2.0 —11,6=— 9.6 0.6 12,8 9.6 7.2 1.6 4.7 24.)
£l Salwedor 1971 10,0 4.8 6 9.1 1.6 8.8 148 166 105 1%.2 6.5 4.5
1561 100,0 3.5 4.1 1.3 6.5 8.2 13 10.7 8.5 13.7 8.2 19.8
19% D0 2.) ety { 6.5 B.O 135 9.7 9.6 12.9 7.9 19.9
Ouadeloupe Y 19€9 0 B 145 2.8 9.7 3.2 2 .2 32.) - -
Raiti 971 0.0 214 2.5 316 140 57 2.8 - - - -
Noaduras 1974 100 0.8 2.1 6.8 1.6 102 1. 1.y 10.2 14.9 7.0 1%.0
. 1952 1.0 0.4 ] e 8.1 10,3 16,6 10,6 8.3 9.1 1.7 20.6
Jematon 1968/63 1.0 6. £.9 13.8 9.4 5.0 4.6 5.0 433
1961 10 3 7.8 11,3 1.5 &8 6.5 4.0 5.2 6.1 39.1
Rexico 1970 X0 0.1 0.1 04 06 w9y 2.0 2.6 35 6.9 7.2 7.9
19%9/60 w0 04 0 0.6 04 @7 2.0 2 34 5.6 6.2 N4
1950 1X.6 0.1 )y §mee 0.5 Q.7 2.0 2.3 29 Y5 5.8 LIS
Panans 1971 1000 0.} 08 2.6 43 8.7 9.8 17,3 12.0 11.3 6.6 6.3
1960  100.0 Q.1 09 4.3 6.5 106 19.7 5.8 111 10.$ 4.8 15.7
1950  100.0 ... =B — 9.1 W32 204 105 89 8.6 5.3 12.1
Puerto Rice 1970 0.0 0.2 1.2 6.5 T2 9.0 1.6 107 6.6 30 ... -
1958/59 0.0 ... 2.7 6.4 8.6 1.0 1l B 99 ¥%.0 -
1950 100.0 =10 Jromem 9.0 10,3 1859 12.4 9.0 33.1 -
8t. Luois 1973/%1 100.0 6.9 69 6.9 10.3 6.9 &9 6.9 10.3 38.0 -
United 3tates 4969  10.0 e 041 0.3 0.9 49 10.4 15.0 17.% 1.0 199
1959  1IC0.C .o e 041 a.5 1.4 6.8 t3.9 157 15.7 9.1 6.8
1950  100.0 )y Jrumns 0.8 2.4 10.) 17.0 15,7 13.0 40.4 ase
Viegin Islands 1969 100.¢  O.f O 141 141 3.5 1.0 4.7 1.7 70,1 -
1960 100 0.t 0.5 2.8 2.8 3.3 84 1.7 109 21.6 41.6 .es
1980 100.0 .. we Yo B 3.9 39 T 5 19.2 $0.0 are -
| .
»
v
r

ot aad e s e e

o P
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AOEX 2 - percont dietributior. of area of holdings by sive of total area -‘{ 1970, 1960,1950{cont*d)
T motai Less 1 ha 2ha S hs «0ha 20ka 50ha 100 ha 200 ha 500 ha 1000 ha
8T sres then and and and and and and and and and and
t ha uvnder urder undsr unders under under under under under over
2 5 10 20 50 100 200 500 __ 1000
. o 0 @ s s 8 e s v e & 8 s s s s e 0 POTGEMtea « o 0 o 0 e s e 4 s 8 s e s e e
ARIA 1970 100,0 9.7 12,1 217 27 16.4 9.6 4.6 0.5 04 0. 1.0
1960 100,0 9.4 12,9 25,2 20,0 18,3 1.5 2.3 0.4 0.9 0.5 2.6
1950 100,065 ~—35.9— 217 18,7 12.7 3.7 0.2 0.4 0.1 0.1
Bekrain 1974 100.0 2.5 T,5 295.0 250 5.0 12.5 2.5 - - -
India 1970/71  100.0  9.0 11,9 .B 274 11.6 9.6 3.7 - - -
1960/61  100.0 6.7 120 27.B 2.7 8.5 9.4 2.8 - - -
1954 100,0 5.6 —0.2-— 2 193 13.2 1.9 - - -
1ndonesin 1973 100,025 207 2%.0 A3 89 ess  aee 13.6
1962/63 100.0 25.2 20,1 21 B 9.9 6. 4.9 aee 0.1 0.6 0.9 10.3
tm ’971 1mn° 0-0 1.5 5-7 15-1 2408 26.0 6-5 ‘-5 503 10.(.‘ e
1957/58  100.0 0.3 05 1.5 2.6 5.4 1.0 13 6.2 10.0 11.2 44,0
“Taresl v 1971 100,010 2.6 8.2 230 4.7 2.2 2.0 4.5 16,2 2.8 1,7
1950 100,0 OR —Bud— 7.3 8.8 5.0 2.3 4.6 19.5  29.% 14.2
opasY 1970 100.0 327 332 1.8 ted 23 e - - - -
1960 100.0 30,6 33.8 9.5 ] 640 1.0 - - - -
1950 1007 323 ~==52.0-— 6.7 5.4 3.6 - - -
Jordan 1953  100,0 109 ~—14.0-—  20.1 4.6  10.6 5.2 4.9 2.7 7.0
Eorsa, Repubdlic of v 1969/70  100.0 30,4 40.% 21,1 - - - - -
1961 1000 530 33k 135 .. - - - - - -
Tuvait 1910 100.0 3.4 3.4 6-9 10.4 20.7 Ted 31.0 6.9 see - -
Pakistan 1970 100.0 1.3 3‘9 2501 2605 18:7 13.1 11.4 sed - -
1959/60 10C.0 3.4 5.0 22.3 25,6 427 oo - - - - -
Philippines 1971 100.¢ 1.9 9.4 365 182 12.8 Te2 139 eee - - -
ppone 19%9/60 100.0 1.6 0.2 11,2 23T 152 5.7 2.1 2.0 8.2 cee -
19 100.0 209 ""40'4"‘ 17'5 ‘4‘7 1101 209 207 708 e -
Samdi Aradia  PTXY 4 den e f el Bao Jed i3 ' “,oj 15w 35-') Y -
ari Lenks 77 100,06 %4 240 B4 9 6ot 9.6 - - - -
1961/62 100.0 15.4 16.4 21,0 8.6 5.6 5.4 4.0 4.8 18.8 -
Syris 1970/71  100.5 0.8 .9 3.1 11,2 185 273 N 1.6 135 -
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AN 2 - pergent distridution of ares of holdings by siss of tofal ares 1/. 1970,1960,1950_(oont*d)

Total Less 1 ha 2ha Sha 10 ha 20ha 50 ha 100 ha 200 ha 500 ha 1000 ha
Yoar ares than and, and and and and nnd and and and and
1 1a under under wunder undsr under wunder ander under under over
2 5 10 20 50 100 200 500 1000

1970 100.0 1.7 3.5 1.3 15,3 16,0 178 9.0 105 42 23 84
1960 100.0 1.5 2.9 . 11,9 181 19.6 19.3 6.8 ST 43 24 5.5
1950 1000 15 —17.7— 179 167 150 147 51 93 03 1.8
Austria :/ 1970 100.0 Q.3 0.9 143 6.2 14.8 25.7 1.4 7.4 30.0 vee -
1960 100.0 0.3 09 3.6 6.8 1T 2.2 102 7.7 59 A2 223
1951 1000 0.3 -~ 55—  T.6 143 196 7.0 6.0 7.2 S 2.4
‘.luu y 1910 100.0. 1.9 ‘.5 ‘05 15-1 30.5 3.2 9.5 3.2 “ee - -
1959 100,0 1.8 3.4 108 219 2.2 2.2 N6 ) . - -
1950 100.0 003 —'-22.3"‘“ 23.9 25.7 18.6 6.9 2.3 e - -
Osschoslavakia '9/ 1970 100.0 5.0 0.7 1.6 1.6 1.4 2,0 6.9 1.9 18,0 * 19.8 3.
1949 1m00 1!3 —'130"—‘ 1601 19.0 509 ‘103 (XX - - -
Desmark ‘/ 1’10 100.0 - 0.2 1,2 el M.2 44.4 15-5 10.2 Ve - -
1959 100.0 0.1 0.4 3.0 12.6 25.9 39.7 10.9 4% 2.9 oee -
1”9 1m.0 0.1 m— ‘.2'—‘ 13.0 2500 ‘1.3 906 305 ,03 see -
Pated '/ 1969 100.0 3.3 16,6 3.2 290 140 2.5 W3 e - - -
’,”/50 1(”.0 3.9 4." ?0.9 29-6 25-5 1"‘)-' 2-3 1.2 s - -
1950 100.0 1.6 —-27.2—— 210 29.2 15.3 2.4 1.3 oee - -
Prence . 1970 100.0 0.7 03 30 1.0 180 368 19,7 13.8 .. - -
’ R 1963 100.0 0.2 °.8 3.5 ac, 21 09 3600 170' 101 309 e -
Nw.'ﬂnﬂ qublto 1971 100,0 0.6 1-5 6.1 12.2 25.3 36.9 9.3 3.0 1.6 YY) -
wof .
1,60 100.0 3.5 Buf 9.9 '703 28-0 ’5.3 1.2 2.8 2.3 - -
19‘9 100.0 1.1 10y | ren 1301 17.6 21.‘ B.B 5.2 22.6 ses -
Oresoe 1971 100,0 31 9.2 32,5 30,5 15.4 5.8 2.% ove - - -
1950 100,0 64 44— 22,0 1041 4.7 1.7 1.8 2.2 1.8 5..0
m 1’12 100.0 3.2 0.9 0.8 0.2 cee ene 0.1 0.2 036 3.‘ ”o‘
1,‘9 100,0 1.3 -——-25.‘—-~ 23.’3 12.‘ 6.5 30.6 (Y] * - -
!w 1 0 100.0 2.‘ ‘c‘ 11.7 13.3 13.‘ '3.‘ 8.1 3306 L] - -
196pJ61 100.0 2.7 4S5 137 15,0 180 1 73 61 &3 46 119
mmu‘/ 1970 100.0 0.2 0.5 2.2 %2 17.0 60.7 14,2 - - -
1950 1“‘.0 0.? r— 90“'— 15.0 3‘.5 35-6 5.1 001 ot - -
Ralta 1968/69 100.0 12,8 19.2 44.9 19.2 3.2 0.7 - - - -
1959/60 100.0 1.0 22,0 439 165 5.5 1.1 - - - -
'.“.l’tm ’/ 1969/70 1000 0.5 0.9 4.4 13.5 34.4 371.0 6.7 2.6 e - -
1959 1000 1. 2.3 8.3 188 3.0 299 502 3.8 - -
19,0 1(‘.0.0 009 '—‘1103~° 20.' 29.‘ 3004 5.3 2.6 Tyl - -
'0" y 1’” 100.0 1.} ‘.5 28.0 36:2 J?of) 8.6 1.9 o0 - - -
o, 1”9 100.0 1.6 6.6 3).4 32.5 16-4 105 107 003 s - -
1“9 100.0 1.6 '—‘3507— 31.‘ 19.6 9.5 1.9 oo‘ see - -
{ ’Cl“ ‘y '”o 100.0 1.9 ‘.2 19-8 35-5 29.6 5.6 0.4 see - - -
1960 100.0 1.5 3.9 18,6 339 22.9 4.5 0.8 0.6 41 6.2 3.2
P.ﬂl‘ll 19” 100.0 2.5 4,2 10.8 9.6 11,6 10.1 6,0 507 9.2 ’09 21.4
pesten 'V W 1977 100,0 0.5 2.1 13,2 20.6 20,5 22.4 9.7 1.0 ‘oo - -
1961 100.0 XY} 1.5 8.4 18.0 2).5 26.6 10.7 11.3 e - -
'951 100.0 2.6 -—25.3—" 27.2 18.1 11.7 ‘01 6.2 (XX - -
1 M‘“l’m 1:/ 1’6’ 100.0 1.1 1.6 6e2 '9.9 ‘1.6 24.) 3.6 0.9 °c° cee . -
F United ‘M“ '910 100,0 “ee 0.1 0.8 1.6 4.0 14.6 18.5 18,8 16.8 T4 17.7

1960 100.0 0.1 0.3 1.3 2.2 5.6 18.6 19,8 17.8 128 6.0 115
1”0 |w.0 001 — 1.8— 2.9 ').6 17.6 20;5 18.3 3302 XYY -

. . . . 6.6
Neseiors 8 Ss 1M EI R WS 8 M o8 % i
1’51 100.0 3.1 ""2,02—' 21.9 '5.1 5.0 25.7 (XX -
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anex 3{a)

A PROVILL OF 'STAPLY ACGRICTILM AL TOSLS, IMPLEMENTS ANYD POYIPMETIT? AT
RURAL PAATLY YORTR/CATIRSHIP PRODUS TICT LUVEL

Produet deseription

Hand Tools - selected products o.g. wpade, hoc, fork, sickle (Noia: could
be expanded to animul drawn implements)
Market Asnoct

1. Users: Small {:cmers holding less than 2 hectare or for garden
work.

2. Mothod of sales: Can be sold directly to the farmers or through
’ wholesale digtributor.

3. Markot votentinl: Home - for local murkets withiin the country

Export - very limited.

4. Roguivement of Feasibility ntudy: may not be nccensary.

5e Expert Assistonce: May be required if modorn machinery in ured.

Expert advice on hoat ireatmeni cun inprove

on product qualily.

6. Joint ven*urc: Not recosmended.

7. Linkare with other industry: Woodworking imdustries or local
carpenters.




1. Froduct

DWTATLG O Trile A5 a URING PROVTLE

Mar:: lacturo of upwmie, hoe, lark, aickle

Annvx 3
page 2

2. Product apreification {dolocted four prodvet riz)
Product Spacification
Cpade Blede rad shank sinzo- overell length 201,

blade size — 8" % 6" weigh, - 1.9 ko,

Hoe (tined)

—— - i ——

Maximur fength ot tine - 10", width - 6", tinz
dismoter - 53" verght 1 ke

Fork

- -

Yacding fork ~ 3 pronps, length A", widta TV
din of prong 5/0v, tang bore ~ " Qia min.-
2:" man. weight 2 k.

3ickle

. . - A——

Length - 9 vnx

v~ ot

widih 1, rerdin - 5%, waipght - X k.

18 )

Materiai Soecifient: o,

Materinl apecification for bor?

oot vill e s follows:

BAL -~ 1078, "erhon - G e 0035

.

T.ie raterial

o UIB)O 0 096(.

imogudtable fo- fom -

e gepien

and keet vrentront,

4. Productiou Vt@gﬁ@
Meaunlly operatei macaine tools  Electiric powor operated
No. Blgctriec pousr available machine tooluy - supply
30 kw, 50/2/8 ningle phnse
220/24 Gv AC !
Peod. /uay/ehil *Annval Prod. | Prod./day/shift| *Aanual Prod.
Spece 4 1,000 ' 12 3,000
Hoe 4 1,000 12 2,000
Fork 4 1,000 12 3,000
Sickle I 1,000 12 3,000
16 4,000 unite 48 12,000 unitn




6.

Monpouar Neguirensnt ~ Direct labour:
1. Skilled 3 (including owmer) | § (including owanr)
2, Seni-skil- - 2 -
led
3. Unskilled 1 1
B ~Indirect Labour:
1. Skilled - 1(Accounts clerk)
2. Semi~-gkil- - -
- led
3. Unskilled - -
Total{ Manpouer 4 9
Floor Arca

Shop without elcctrical supply

Shop with electrical supply

201t x 15 {t = 300 cq. ft.

40ft. x 30ft. = 1,200 sq. ft.

Ref. Pigure 1 and 2 for Layout and Plan,

Annex 3
page 3
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7 | \ progress
. '/
\ / !
\/
N
/N
/ VA
/ \
A A»vn% /. }ﬂ
ey 7
. Pedal-typa 4
Indirg inachine S e —
' % U Assembl ./')T
~ \ 4
///é '~~~
lx'
 Pedal-typn ,-’ \-\
polishing machine e ) '\,;
///://f'(//j,”/,: o IPWR § SENEDS & SUERED & SE=— 0 -
Toilet
—
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SUPPLY AVATIARIE)

TIogm 2

Polishing machine Py

Manual rolt
bending machine

Tollet

Office l
|

N._\.\. . e
~. -
~. -
~. e
o (.
N b
- '~
- Raw materiol and ~.
- finished goods stores ~. .
- '~
. i s ¢ . S o S § — v—t Sut 3 A 5 . S S—— ¢ Suton & G & —
] Power shear N,
W, %-in. thick N /./
> -* Tool
Assembly ares rack
and N )
™ Oil- or coal-fired hand-paint ares
- turnace, 4 hp brower P N
V4 A\
Anvils .
| % K
Mecha. cal % \ /
spring-forge hammer /A "Work in pfogrc;,/
e * ;
1ton /// Quenching tank - \, /
Yohp 77 % \ .
Qi 72, \ /
4 R
| /N
Pedestal grinder 40ft x 301 / ‘\
| / \,
Nibbler K \

Electric arc-welding

120 amp

Welding area
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1. Machinary and Equipment - Botimated cost
liand operated Machine Tools Elactricelly operated machine
Power (electricity not available) tools
Supply
o1 - 30kw, 50c/s single phase
220/240v AC
. No.| Price US & . No. Price U5 §
Item Desoription  |netl gptimated | POBCTIPON off. | estimated
Hard shear 12" | 1 200 Power shoar 4" | 1 500
2 Coal firod fur-} 1 2200 0il fired or 1 5000
naco with hand coal fired
bellow type furnnce *hp
blower 24" x 24.24.18"
24" x 18
3 Anvil with pe- | 2 200 Mechanical 1 4000
destal 200 kg spring forge
hammer lton
3/4 hp
4 Quenching tank | 1 300 Quenching tank 1 500
2400:2400.2400 36"136"1:36"
5 Pedal tyne 1 100 Anvile with 2 200
grinding mlchin# pedestal 200kg
12" wheel
6 Pedal type pol-| 1 100 Double ended 1 400
ishing machine pedestal
grinder Shp
12 wheel
1 Hland nibbler - | 1 200 Double ended 1 400
v polinhinf
machine ihp
8 Blacksmith's set 600 Manunl roll 1 200
tools and con- bending
ventional tools machine
9 N¥iscellanous - 300 Electric are sot 600
welding
machine 120ompc
10 - - - Blacksmith's set 600
toole,l"
portable 4rill,
paint can and
brushes
11 - - Miscellonous - SO0
Total cost US ¢ 4000 Total cost US § 12,500

|
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‘Bs Inveniment chuirémnnt page 7
Dasic Investment Shop with no clect, supp. | chop with elect. supp.
(A) | Fixcd Capital us $ us $
. * .....1
(a) | tand - -
(v) | Building cost
- USSS.OO/!H’!. fl, -~ 300‘5(!0 fl.q 1'500 -
U555.00 540 £ - 1200 * ‘ - 6,000
(c) | purniture fittings, ‘ 300 600
racks eatc.
(@) {Machinery and equipment 4,000 12,500
POCPN P PR X T L ALAMMEL
(o) | Blectrical installation - 1,000
(£) | trection 50 ' 300
(g) | Transport (cart or trolley) 100 500
(1) | Contingencies 150 300
Fixcd capital tolcl US § 6,100 . 21,200

r(B) Working Capital

(a) | Dircct matoricl (3 months) | =~ 815 ' 2,370
(b) | Lavour (3 months) 950 2,875

l (o) | Indirect costo : 300 _ 600
(d) | Training costo - 4 500
(o) | Contingencies 35 , 155

' lWorking capital total US 8 2,100 6,500

i(e) | Total lnvestment
required (excluding cost of] 87200 27,700
Land) C= (A + B) US & - .
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9 49, A pirect ¥aterial Cost
1o = Menufactured owil 'shop
BOP ~ Bought out finished :
1P - Tmported  Stecl price # U3Y 300/metric fon
MIB| I} Veight] Unit Shop without Shop witih electrical
Tten ololn| or Raw Matd Eleetric Supply | cupply
WIF| Pl blade | erizl Prod/} Toi.| Cost Prod/ Tet, |Cost
Sizekgl Cost Year | ot Us & Year | kat. VS 3
30%/kc
spade | X/~ |~]1.5 300 1,000 1508 450 | 3,000 | 4,5C0{1,230
Hoc X}~ 1-111.0 30C 1,030 10adt 330 3,000 | 3,000 900
Fork | xl-|-]2,0 | 30 3,000! 2ot 6o | 3,000 | 6,000] 1,002
sickle {xl-]-|o.5 300 )., 000 SOClJSO 3,000 | 1,5t0] 450
- :‘
"g:ﬁ;?e -x1-1 - 40C 3,006, - {1200 [9,000] - [3,600
Handle . .
(sserte) X |- | - 10C 1,000 - 100 |3,000| - 300
154 Serap for stecl 220 €75
Tel-1 direct materiul cost US3 b,250 €,475
.

9B Tndirect I'zterial Cost e .

4000 Uniin/year| 12000 Units/year
Indirect itoms Cost US3 Cont USS
)
Lubricants, coolants, ete - 30 50
lMaintenance and spare parts _ 200 1,000
FPaints, officc supplies ' 200 500
Total indirevt costs 430 1,550




96 Pover, Fuel and Water Coxt

L e - i ———— e

Shop w.thout clectw |~ .S.op with elect-

Item ricity supply ricity supply
Cost USS/Year Cest U3%/Year

Powor 30ln:, at 60,000kwh Lo 2,500

Fuel 4 coal/oil 550 1,000

Wator 50 ‘100

Total 600 3,600
90 Transport Cost
External transport 200 US$/year 500 US$/Year

Annex 3
page 9

9E Labour Cost

- s S

Shop without ele tric supply (Sho- with electric suoply
: No. lRa‘ce]ytm.z- T;—t;i waﬁ: per ."Io.* Rate/year | Total wag:
Category Off. pse year US§  ~  DPff.| USS [year USE
Dircct Skilled | 3 | 1000 3000 5| 1500 1500
LDORT Serns- 2| 1000 2000
ekilled | ~ | ° - , ‘
- N l
jUi-skil- | 3 | 8oo 800 1| 800 8oo .
{lad !
Su'b-ﬁptal 4 3800 8 10300 !
' - T
IndirA‘ - - - - 1{ 1200 1200 |
cct - - - - - - f-
labouxi g
! ' .
Sub-tptal 4 3800 9 -1 11500

- S et e =
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Costs Shop withoul cle¢é, | Shop with eleclricity

Costs US § Couts U5 3
9-A Dircct material 3,260 94475
9-D Indirect material 430 3.,550
9-C  Powecr, fuel, water 600 3,600
9-D Transpori 200 5Q0
9-F  Labour Coat 3800 11,500
Total annual manufhcturing 83290 26,624
cost '

10. Annual Sales Turnover

; Unit Shop without clectrics [Shop wilh clectric.

Product {5elling . - e e em e
Price Unitu/ycur Salcn/ycur Units/ycav Salcn/ycav
uss us $§ ' 59

Spade 2,50 1000 2500 3000 1H02

Noe 3.00 1000 3000 3000 G070

York 300 10:0 3000 2000 9009

Sickle 1.50 1000 1500 2000 4500

11, Tola) fvioma) banminclurine Conl

Shop vithout cleclric

o At

s o s = Sy

Shop uith electirie,

Anmual costs U5 S

Anrual Costis US S

(a) Potal manufac
turing coust
(refer 9-F)

(v) Totel sales
cost

(c) bepreciation
of lired
‘capital 109

8,290

200

400

1,000

1,250

J

Polal annual cost USS

8,890

Ve

28,875

12,

Profit =

e 4

Shop vithout elec.
nupply US 3

- — -

Shop with Electric,
supply US $

Mvual saléd {urnover
Total Amued Costs
Profit {Lefore tax)

20,000
1,110

-

30,090
28,815
1,125
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A PROFILE OF ' INTERMEDIATE IMPLEMENTS AND EQUIPMENT' AT SMALL SCALE

INDUSTRY/TIDUSTRIAL ESTATE LEVEL

Product Deacription

Single hand wheels hoe, animal drawn disc harrow, animal drawn mould
board plough (Notes Could expand to produce tractor dreawn implements).

Market Aspects

1. Userss Small Nedium farmers - with 2 to 5 hectares of land.

2. Nsthod of sales: Prefereadbly to appoint selling mn_tl._both
" st village and national levsl. Attention will

have

to be given to spare parts supply. Agents

or distributors can stock paris. Thereby the annual

turnover can bs increased.
3. Narket potentirl: Home -~ in local and national markets within the

country.
Export - good possidbility, can offer the products

to exporting houses in the country.

4. Roqui jment of feasibility s .dy: necessary bef re investment.
b Ixpert Assistance: required in the following areas:

1
2.
3.
4.
5.

Feasibility study

Training

Product design and product development
Marketing

Heat treatment and process.

6. Jojnt venture: recommended
1. Linkage with other industries: - Foundry, forge, stockist

hardware industry.
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1. Product

(a) Fanufrcture of single hand wheel hoe

(v) Manufacture of animal drawadiso! harrow

(¢) Monufacture of animal drawm mould board plough

2, Product snecifications (selccted three product mixes)

Product Specification

Singlc - hand wheel hoe Weight 12kg, (option - 3 hoebladeq
or 3 cyltivator tazm
or 3 ploughs) ~

Anin2l drawn disc harrow Weight 50ke, Discs - 6

(No. of discs cen be from 6-12)
working vidth - 36"

working depth - 3" (ezn bs from
2k~ 5")

Output.0.25 hectare/hour

Animal draim mouldboard Weight -~ 35%¢
Plough Furrow width ~ 5" 8"
Furrow depth — 24" — T»

3. Materioal Svccifications

Agricultural Components SAE Xo. Carbon C | langenes M

Inplement Frame .(tiildstcizc'.'_), ?'1606-1003 0.08-0.18 0.25~0.60

| ~2010-1015
Springs 1065 0.60-0.70 | 0.60-0.GC
l’llough beon or tool bar 1070 0.65-0.15 0.690-0.50
Plough sares, sheetmetal 1074 0.70-0.00 0.50--0.8(.)m

——

- ——

Libe Leclh 1678 0. 170,84 0. 30--0.60
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f.ericultural Components SALE Yo, Carbor C | Yanzanes 3

Scraper, blades, discs, 1085 0.80-0.93 0.70-1.00
Spring tooth harrow

Mower + binder section
twinc holders, lmotter discs 1086 + |0.,82-0.95 | 0.30-0.50
) 1090 0.85-0.98 0.60-0.90

* 4. Production Volurms

Production/dzy | Production/year

Item] Product Description 1 shift=8hours | 250workingdeys

(a) | Single hend wheel hoe 24 6000

'(b) | Animal drawn disc harrow 8 2000
, (¢) | Anizal drawm plough 8 2000
5e labour Requirenesnt ~ Direct Labour
Semi- .
Item | Areca Skilled Skilled Unskzll?d
' "L | Cutting off - 1 -
' ‘2 Inspection 2 - -
3 Forging + heat trcatment 2 - -
4 Toolroon + raintenznce 3 1 -
' 5 Machine shop , ‘9 2 1
6 lelding + fabrication é 4 2
1 Sub ascembly - ?_ 2 4 1
8 Asserbly L 4 2 1
9 | Paintshop 1 - -
k Total dircct| 29 14 -5
L ) —_
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~Indircct Labour

Item|  Arca | [skilled sﬁ?ﬁgq Unskilled
10 Mznager 1 - -
11 Mccountont l - -
12 Salcs execcutive 1 - -
13- Developmont engineer/ 1 - -
dccigner
14 Superintcndeqt l - - -
15 Jig + Tool designer 1 - -
16 Forcmen 3 - -
17 Secretary ) - ~-
18 Charge hand ! - -

. 19 Stores + tool keeper 3 - - ,
20 | Security 1 - - I
21 | Clerk - 2 . ',

\.
\ "~ Total .ndirect 16 ‘2 - "
)

- - -_—— T T e e ) Bl Y -l

Therefc » tolal canpower =
Direct )anpower 48 .
Indirect manpower 18

total 66

6. Floor Arca
Adminictrative Area - 2000 sq ft.
Yamufaciuring area =~ 40,000 sqe ft.
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Te Fnchinery and Fguipaent (Fstinated)

Ref: Rig ( 6) for layout inforination
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Item | Aroa Description No,' {Cstirated cost
us $§
1. | Cutting shop| Pouer hacksaw 1l 1,000
| Max round bar up to '
" dia,
2. Abrasive cutter/grinder
4hp = 8" wheol 800
3. Hand shear - 12"dia 200
4 Forge and Méchanical hamzer forge 14,000
heat treat- | 50ten (for hot forge)
5 ment shop 0il fired furnzce with 1 5,000
blower 30x30:d5"
‘6 Water wuenching tank |1 500
3|x3!7:3l
1 0il quenching-tonk 1 300
I'x3txy?
8 Anvils 2 200 h
9 Blacksnith's [tools net 400 J
10 |Machine shop| Pedest:l grinder 2 800
12" wheel ~ double
ended
11 Upright drilling l 5,000
machine 1l"diain IS
12 Radial drilling 1 8,000
machine 3'arm -
13" din in 1S
13 Lathe- Max bore 3¢ 6,000
Suing - 180
Hax length -36"
14 Capstin Jathe with hesj 2 9,000
turred + attachment
Suing 6"
tiap 244
,15~ Yigew o fivtures el 6,000
for parte
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page i
Item | Arca Daseripilion o [istimated Cout
Ui ¢
16 | Tool Rocn Universal millinzg maching 1 8,000
+ Mainten- hrbour size ~ l"dia
ance Table size 3fixlft
17 Univer:zal cuatier grinder{ 1 9,000
up to 12" willing cutter
18 Surface tadle 1 800
19 Covges + tools set 1,500
20 Maintenance equipment set 1,500
21 | Inapection Inspection tools, table | set 2,000
etc,
22 | Welding + Electric ajc welding 250 2 1,000
Fabrication | anaps
1
23 | Press brake - 10ft long | 1 .6,000
5 ton
24 Eccentric press, 35 ton | 1 8,000
gap 4"
25 Welding fixture and jigs| sct 2,000
26 Fanual roll bending 1 150
machine up to 1" dia rod
cold,
21 |Sub assembly] Drilling machine upright{ 1 2,500
- up to 1"dia in I3
28 Portable grinder 6" dia 2 3oo
wheel
29 Portable drill gun HP 2 600
30 Sub assembly fixtures set 500
31 |Paint room Pneumatic spray, paint set 300
equipaent etc.
32 |Compreszsor Motor compressor set ¢ | set 10,000
L complete 300enft/min,lind
pressurce 80 psi
33 |[Stores Racks, stillage, pallcts| set 8,000
34 |Mechanical Forklift truck- 1 ton 1 8,000
e |Handling 1 .
35 Feui prcns -+ ton hoiuts 6,000
36 Hydraulic pallet iruck ? 800
Total nachivery + cguipnent cost | 134,150

~




-

Investnent Raquircasnt - Basic invesiment

Land (C=A +B) USS

A | Fixcd Capital Cost US
a | Land : -
b | Building cost: (i)adminisirative block 10,000
2000:qft at $3/uaft.
(if) fectory building - 200,000
40000s¢ft at $5/sqft.
¢ {Furniture + fittings including draving 20,000
office equipment and office equipzent
d |Machinery and equipment 134,150
e |Electrical Instzllations 10,000
f |Ercction 5,000
& |Transport car + van (1 ton) 8,000
h |Contingencies 1,050
A | Teial 388,200
B Working Capital
a |Direct material (3 months) 97,500
b |Direct labour (3 months) 20,275
¢ |Indirect costs (3 months) 3,500
d |Training cost 5,000
e |Contingencies 1,225
B | Total 127,500
C | Total Investment Required excluding 515,700

Annex 3
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9. Annunl Manufacturing Cost
JOW ~- Manufacturcd o:m shop . e e
JOF - Boight out finshed T
1P - Iaport
Stecel price estimated at U35 5C0 peur meiric ton
9.h Dircct lfaterial cost
; T -
Description Parts group [FOW| BOR| IKP gg:{c ;I;::z:l ‘;:?:’;z’i g:zf‘ial
US 8| cost | ity cost U3J |
1 Single wheel 145 handles X - -{2.00) - - -
hand hoe Ms fork X - -1{1.00] - - -
floe frame X1 - -11.501 ~ - -
Shovel X - - 12,50} ~ - -
Toeing hook | X | - | -|0.50| = - .. -
Y-bracket x| - | ~lo.50] ~ - -
Axqgl shaft X - - 12,00} = - -
CI wheel X X -15.00¢f =~ - -
v Wooden grip |~ | X | =|0.50| =~ - -
Bolts, Nuts, |- e X10.,50f 16 | 6,000} 96,000
2 Animal drawn Bean frame - -18.00] =~ - -
diso harroW | pige axelohafftx | ~ | ~-|8.00) - - -
Middle tin - -19,00! -~ - -
shovel
Gang angle - - [10.00, -~ - -
mechanism I
Seat arrang. - - 5.00' - - -
Disc hub v ! -|5.00f = - -
Hub bracket x| -|s5.00] - - -
CI whael + | 3.00| - - -
back rest
Disc-3/16"x18}"
ori" x18"or x| -l20.00] - - -
inside bevel |
T/32" x 18" |
Bearings - X]20.00} - - -
Bolte/nuts/ -1 x| 5.00{93 y 2,000 196,00
washer 1 { i
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Unite »l'otal| Annual | rotal
Description parta group [MOW| BOI" | I1iP | Cout Unit | Quant—|katerdc]
Us 5% oot fity Costihl
3 Animal drawn 'S handle X { - |- .00 - - -
Steel mould- | X - - | 10.C0} ~ -~ -
board + share
Bracket X - - 2,00} ~ - -
Landgoide X - - L.GO| -~ - -
chain ring +| X X - 1.00] -~ - -
shackle
Ridging body | X | - | - | 4.00f - - -
C¢I Gauge wheédslX X - 5.0 ~ - -
Bearing b4 L,001 = - ~
Bolts/nuts/ x | 2.00] 3 |2,000 |70,000
wiohers
Total US 8 T 362,000
Sorap allowance US $ 18,000
Raw material cost (annusl) US § 380,000

9.8 Indircct Material cost

Indireot costs Yearly Cost US &
1 Lubricantz, coolant 400
| 2 Maintenance, spareparts 2,000
4 3 Paints , 8,009
'l; 4 O0ffico supplies, telcphone etoc, 3,000
| 5 Sundries 500
1
X
' Total indirect coots . 14,000
' !
9.C Power, Tucl + Heoter coat
Itcn Coot USS
Power ~ 80hp + light 3,000 kwh 5,000
ol 0il 2,000
Water 500 ‘
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9. D. Tranaport page 21
Itea Cost U3 §
Operating cest of Car and 1 ton van 2,000
9. E. Labour Cost
Category No. | Pay out/year | Total wage
' off. Us $ Us 3
Direct labowr | Skilled 29 1,000 29,000
Semi-skilleq 14 800 11,200
Unskilled 5 500 2,500
Indirect labowy} lionoager 1 5,000 54000
Accountant 1 4,000 4,000
Sales exec. | 1 4,000 4,000
Developrient
Eng./Designx 1 4,000 4,000
Superintend-| 1 3,000 3,000
ant )
Jig + Tool 1 3,000 3,000
Designer : ]
Foreman 3 2,000 6,000
Secrctary 1 1,000 1,000
Charge hand | 2 1,500 3,000
Clerk 2 1,000 2,000
Store + toold] 3 800 2,400
Security 1 1,000 1,000
Total annual labour cost USS 81,100
9. P. Summary Annuzl Manufaciurine Cost
9. A Dircct ¥aterial Cost 390,000
9. 'n Indirect Material cost 14,000
9. € Power, MNecl, Water 7,500
9. ;l) JTronsport cost 2,000
9. 'E  Lavour cout 81,000
| Polial manufactu-ing cost Us3 494,500

"~




——————

10 JZnmial Sales Turnover

Unit Sclling |Annual Potal Sales (cxfactory)
Product Price Riavorks | Product. us §
1. Single hand UsS 30 6000 180,000
vheel hoe
2,| Aniral drawn Us3150 2000 300,000
disc harrou
3.{ Anizal dravm | US3S 80 2000 160,000
nouldboard
plough
Gross Annual Sales 640,000
11, Total Annual Cost (cxcluding profit)
uUs $
1. {Total Manufactiuring cost refer 9F 494,500
2. |Totpl sales cost 20,000
3. |Depreciation of fixed capital 10fper 39,000
Annua
Total annual cost US S - 553,500
12. Profit

Anmual sales turnover
Total Annual Cost

Us$- 640,000
us$ 553,500

Profit (before tax)

Uss 86,500




r_.,.,,

AMTX 3 (o) Annex 3

A PROFILE OF 'Situuu wou-C05T TRACTOR MECHANIZATION SYSTEM'
AT INWUSTRIAL ESTATE LITVEL

Product Description

Small low-cost tractor with matching imploments for small-scals
arable from work. The 16 H.P. air-cooled diesol engine is imported
from & developing country and the hydraulic components for the hydro-
ptatic transmission system are imported from developed countiries. Other
oomponents including the implements are fabricated and tuilt into sub-
asgsomblies which are then assembled into a complete umit.

Markot Aspects
1. Ugors: Small-medium farmers with 5-20 hectares land.

2. Method of Sale: Through four year loans supplied through local
Savingl/lnvestment Bank with Government involvement.
Applicants to be carefully vetted by Agricultural
Credit Advisors appointod by the Bank. Servicing
contract for 4 years is included in the loan and
work is %o be r rried out from t¢ - factory base.

3. Market Potontials Home-Market includes the predominant size group
of farmers in most developing countries.

Export - There ies good export market potential
. where production is planned on a broad regional
rather than narrow national basis.

4.  Requirement of fomsibility study: This is advisable and a project
can be estadblished in stages stariing

with a pilot scheme in some cases.

b Expert Assintance: Government financial involvement is essential.
Assistance with training, product design and development
and quality contro) will be provided under the term of

a licence agreement.

6. Joint Ventures Esgential in order that the now manufacturing organization
benefits from the development experience of the parent
design and planned manufacturing performance is achicved

at an early stago.

1. Linkage with other industriess Backward linkages with suppliers of
somponenis. Forward linkages with other

induntrial applications of manufactured

sgnemblioen,
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Dujlding and Mant
1. BUILDING:
1{a) Workspace approximaicly 1550 squarc mctres N
i. Mctal forming 100 5quarc metres 10 x ) 0 '
ii. Small parts fabrication 100 squarc inetres 8 x 12.3
iif, Miin fabrication 400 squarc mctres 8 x 50
iv, Sul assembly 400 equare meires B x 50.
v. Painting | 40 Scjuarc metres 10 x 4
vi, Asscinbly 150 square metres 3 x50
vii, Engine/Hydraulic repair 70 square metres 7 x 10
viii, Machine tools 70 squarc meires Tx 0}
ix. Repairs/service 70 square irectres 7x106
x. Storcs 140 square mctres 720

1(b) Uncovered arca for storage of steel,

boxcd compernents - approx " 1800 square metres

1{c) Administration offices

Approx 70 square mctres

The building should be constructed so as to exclude direct sunlight and
rain, but be as open as possible. leight of building {rom fioor level to
caves should be at least 4 metres., Combined into the building should be
change rooms, including toilets, basins and shower for workiven as wetl
as cantecen facilities, The latter depending upon number of peruens, A
smooth concrcte floor is cssentiul for all arcas cxcept 1(b), In areas
(vii) and (vi) where the {loor should be oil proof and be able to be washed

out. In arca (vi) a d}ninagc channel is required at fucl and oil filling arca,

Electricity supply should be threc phase 340/550 V., with a minimum of

100 AMP input. Lighting and ventilation should confarm with local
building regulations,




COSTS

1(a) 1550 square motras @ U.S, ¥ 120 per mz ] 186, 000, 00
1(b) 1800 square metres @ U,S, § 40 per mz 72, 600. 00
1{c) 70 squarc metres @ U,S. ¥ 180 por mz 12, 000, 00

| 270, 000, (;-D.

PR AR ——

N.B, This arca is sufficient for \.p to a production .evel of
3000 units por year,
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Plunt Fiquipment Reqguired

U. S. DOIJ]JA’{S

Metal Forming Quantitly Reqd, New f. o, b, Reconditioned {, o, b,
Shear cropping machine (180 x 16) 1 27, 000 8,600
Guillotine 2500 x 6 1 27, 000 13, 000
Bending Press 2000 x 8 -1 50, 000 13,000
Band saw cap. 300 1 2, 800 o 2, 800
Power saw cap, 250 2 2, 800 2, 800
Profile cutting machine 1 2, 000 2, 000
Pedestal drill capacity 75 1 6, 300 3,500
Pedestal drill capacity 25 2 9, 000 6, 000
Multi spindle drill 4 x 16 1 3,600 1, 500
Overhcad cranc 5 tonne 1 20, 000 20,000
Small parts Fabrication

Welding machines 250A 4 2,400 2,400
MIGC Wecelders 2 4, 000 4, 000
Main Fabrication lLines and Assembly

Welding machines 250A 8 . 4, 800 3,400
Electric hoist ! tonne 2 6, 000 6,000
Painting

Compressor 60 CFM 1 10, 000 10, 000
Spray gun and bulk tank 4 3, 000 3,000 '
Extractor fan | 3, 000 3,000

183, 700 105, 000
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Asscnbly U.S. DOLLARS
Quantity Read, New f.o. b, Reconditioned
Brough forward 183, 700 105, 000
Jiuist copacity 1 tonne 1 200 200

Joist olectric capacity

1 tonnc 2 3,000 3, 000

Tngince/Hydraulic renairs

i.oist hand capacity 1 tonne 1l 100 ' - 100
Hydraulic test unit 1 2,500 2,500

R(‘p:\ ir .c:h(‘tp

wWelders 25040 1 o 700 700
Jrinding Machine 1 700 700
Drill copacity 30rum 1 4,500 3,000

sunnry lauipmad

noiadine Machine 300 O H.D, 3 1, 500 1, 500
amaing Machine 300 @ 3 700 700
~wal prinders 1 1,500 - 1,500
Jxy. acetylence cutting/
- welding 3 1,500 1,500
aiighine Shep
Loapping machine
capacity 2001mm 1 6, 000 6, 000
Centre luthe capacity
G0 b x 1000 1 14, 000 2,400
Capstan Sive 7 2 44, 000 18, 000
Universal millicg roachine 1 19, 000 10, 000
oundry inill tosls ineluding portable
prinding drilly, nocket sets, torquce
wreh b, taps oad dics, vices, benches,
storspe hing bones, pallet trucks 40,000 40, 000
323, 600 196, 800

B o S oo ot Gee s L ne N
Son s swmu e s . ———— fu e 08



Motar Voehicles

2 Fiat bed diescl trucks 5 tonne
3 Open backed trucks (pickup) 1 tonne

2 Curn

Motor Vehicle Total

U.8.

U.Ss.

U.S.

U. 8.

20,000

17,000

10, 000

47, 000

Anmex 3
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Manpower requircments

Adminidtration

Manager

Production Manager
R/d Engincer
Secrotary

Financial Controller
Clerk

Storcs Controller

Administration Salary Total

Skilled artisans
Somi skilled
Unskilled

Workshop Salaries Total

Overhead cxpenses

o ‘Numbcr-

Gt e P b Bl e e

12 @
15 @
50 @

Total Sctlarics

6500
3250
1600

Salary U.S, ¥ p.a.

14, 400
12, 000
12, 000
6, 000
8, 000
2,400
6, 000

60, 000

78, 000
48, 750
80, 000

et——.

206, 750

267,550

Running workshop and administration inclusive of rental, elcetrical

and water services, office and administration service vehicle, fuel

and repnirs - approximately ....... United States Dollars 100, 000 I’e 8.



Materials and UOI‘FO per Production Unit

Cost per unit
U.S. Dollars

Ammex 3
page 30

'_vl"o 0. B. [P 4 Work‘

C.I.F. Location in developing U.S. Dollars

1 x Diesel engine 12KW

1 x Hydraulic pump 90 LPM. @ 2000

.2 x llydraulic motor wheel mounted
1 x Steering

350 kgs Steel (M. S.)

4 x tyres (2 x 14" . 2 x 15")

fx rims (2 x 14" . 2 x 15")

Oil 50 litrcs SAE 20

Bearing;and fastncrs

Sundry items

Implemcent material costs
Fastners and sundries

(N.B.) per set implaments

gountries

756 630
258 241
515 471

63. 85
122

82

64

29

30

140

(N.B.) Each basic sct of implements consists of plough, planter, ridger,

harrow and cultivator.




Cost to produce the Tractor on the basis of 1200 units per yoar.

1. (u) Fixed asscts, buildings depreciated ot a rate of 8% per

annum i.c. ¥23, 000 per annum,

(b) Machine tools depreciated at a rate of 8% per annum

capital costs § 323,600 i. e, 725, 888,

(¢) Motor vehicles depreciated at a rate of 20% per annum

capital costs ff 47,000 ice. § 9,400 pcr annum,

Cant per unit

1. Fixed asscts bhuildings . 19.16
2. Fixed asscts machine tools 21,57
3. Fixced asscts motor vehicles 7.83

Cost per unit fixed asscets 48,56
4. Administration 50. 66
8, Direct labour 172,30
6. Overheads 83.33

Cost pcr unit 306.29
7. Material costs 1, 939,00
8. Implement costs 140,00

Matcrial costs per unit 2,079.00
Cont of production of 1 unit 2,133, 85

| — -l
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Aex 3 (a)

A PROFILE OF POWERED AGRICULTUKAL MACHINERY AT MEDIUM/LARCE SCALE INDUSTRY

LEVEL
Product lzuerintion
[ ]
Meditm sizc 4-wheel tractor pouzred by dircet injection dicsel :

enginz capable of producing 401P ot 25G0rpme.

Overall Fraluzticn

Phis produst is wscl by farners having- ™15 ha of land or more, for
all purpose agriculiural operations in develpping counirieg, It

is possible for planis of ihis size to export their products.

The gucceusful operation of a plant of this size requires:

{a) Support of ancillicry indusiries e.g. foundry, forging,

sheet metal fabrication irdustry and rcary others
(v) Comprehensive irsining of managemernt and workers (cxilled)
at various levels
(c) Systematic markeling end disiribution networlk:
o viabilily prospcets of this sizc product depends on potentizld
demand within the couniry or nzighbouring couniries and
country vide marlching possibilities chould be carcfulliy examined

and ourveied.

Jiarkat A<pect

1, Uzers:~ ¥armers, for agriculiura) oper: ation

Industr1cs for tronsport with trailers
Forestry, and many others

2, Method of sales:~ The sales and marketing should be earried oud

throuzh authorised distridutors of dealers wilh sales end afler .

. . . o ‘
gales facililies cuch as, stocking of cparc perts, servicing
facilitics, training facilitics etc, '

3. Mevket potentin)i- Mome: in local and national, narkets within
the couuntry,

Ingiort: pood ponnibilitics within the neichbouring developing
countiric,

- Py meaemaee v ————

o Reativonent for fernibhilily studicnts Thorough yree

feasibilily slvdien cve nocenssory bolore investment cooisions o siede,

5. Mrnovt fociclonces— Reguircs in the folloving areani-
. s 3 . . . ‘
e Preporvation of aarlietine o) Feanibilily siady

e Prodact desipn il develnprent



— DTraining on heot treatment and metallurgy.

o In aclual operation and insiallation of machinery and prodesc
sheet preparvition. '

erms Marketing,

6. ‘Joint Yenture: llighly reccouzendced,

7. DLinkapge with other indusirvies: In order to procure nmi—finished

and bought out finished paris and components the following supporiing |
indusiries arc nceded.

(a) Foundry - Crey cast iron, malleatle cast iron,
sphoroidal cast iron.

(b) Forginz and did casting.
(¢) Tyres, vheels ‘and riws panufecturirg unit.
() Sheeimetzl and pressiork industries

(c) Geor cutting and {ranzuission equipment manufacturing
industrics. :

(f) Electrical and instrumental manufacturing industries, \
(g) Stecring wheel and aviomotive paris manufucturing industries.
(h) Brake shoe and clutch manufecturing industries.

(1) Spring and hardvare manuficciuring industrios,

(§) Paint manufocturing industires. ..

(k) Rubber manufacturing indusirics.

R S
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1. Product:- Nediwn 5ine iraclor capabie of producing A0hp ol 2500 i
(Votes Phaaa T awmayed 20-2%" Tar1 nantent)
2 Prodeet syescificaiient- (1he specificaiion is only indicative and

docs not conforin Lo any manulaciwrer ) Refer Figure - 7
Make — joint collaboration with a lractor compiony

Yo, of gylinder ~ 3

Fomire - direct injoction dicsel engine

Faxirmn P of en~ine- 4Chp ot 25C0rpa

Comprassion ratio - 17.5:1

Road spesd ~ 1 mph to 17, 22mph. 3

o - -
Power trka off ~ 6 spline zbaft - 1 g dia

Hydronlss syntenm - with pressure ccatroel from 155 poi to 2400 pai
Horking lozd (max) - 3000 1hs.
Dinension ~ overall width - 64"

overall lengih-110"

Overall height - 75"

Weight (vithout fuel ond water) - 26001ns
M) tenk - 8 gellons, 36 liters.

3. Material Snecification

There is wide applicalion of various types of matericl in qmm-
facture of tractors. The important materials nscd are { veighiuixc)
Castings~ lalleable or grode 17 castings vith nchenito
apecification

Steel - EM(~), EI 8, ENG, 24T, E132(c), Li-42-46
round and verious secliors

8tocl - castings according to BS epecificaticn

Steel sheet matal - 18 - 20 syg
Most Oof these types of steel require hardening, case haxdening
and lempering,

Hardness ~ varies from 50 to 64 rockell te!

-~

4. Droduction Volume

e o a8 s - —— -

Product Deseriplion | *Praduct. _i(-n/t'.-.‘\.‘l Pl‘m!z!_:;tion./;,'v:-.\'
AL . ¢ A @ B P D BB et (- na, A e ¢ e s WA e ) o e - w] e 5 ¢ ——r 20 S e 4B Sl {
3 TPeactor 40 ) 14 3,500

L s et RS T e 35 (G st g e o - o Al 8 B = o]

FUVTE et O Bl P
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Manpouer roquirement ~ Orgonination and lanpower Requireuncznt

A Indircet kunpower - Fanarewent (Mend GRfice)

Tosrd of Dircciors No.00f | Potzl
1|Managing Dircctor + Staff 143 4
218ales and rarketing nancger + staflf l1+15 16
3iChicf Lccowntant + staff 1+9 O
4iIntcrnul) auvlitor 1 1
5{Ianufocturirg nenager (o be inc, in (1) (1)

factory indirect)

GlChief proeduct development cuginser + 14243 6

Designer + Asst. Egircer + staff
71Chief produci training officer + staff 1+3 4

Total Yea2d CIfice Staff 41

Annex 3}
page 3°

Managenent (Factory
or
Yanarenent ¥) No, Off [Torel
1. | Manufacturing lanager + Staff l1+3 4
. 2] Chief Pcraonnel Officer + staff 144- 5
3. ] Factory Accountant + staff l1+6 “T
" 4+ | Chief purchase Officer + Buyers + Clerks 1 46+ 2 9
5.} Security Officer + Cuards l1+5 3
6. | Chief Metallurgist + staff 1+2 3
7. | Chief Quality Controller + inspectonyjeclerk |1+412+1 14
8. Chic;f Induztricl Emzincer + Hethod cng.‘.nccr 1+5+6+
+ tnn? study ergincer + jig + tool designer [H4242 21
_ + estinctors + clorks
9. | Chael Pliming Ingincer + Asot. cn(-;x:ncc:pzs/ 1 -h'3l+ 1 10
brocest plunuers + estimrlors 4 clerk
10. | Chief Protietion Controller 4 produstion 1461C 25
' supervasors o+ ebasers o elark 4 recorders +210
o} Chicd” Runlenanee enginesr + asst, ensineer 14316 1)
Fechonical 1+ elee,, olidic 4 ::c.nj:.):i‘l'l-.:d + |F 1 B
unsit lled Jabowr 1 ¢l
12 pChicl teaining officer 1 opafT 143 4
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o intarient ochine Shen to. T we |7y
(:'.c,n: pi. how ) SARSISE

a | asst. Vegineer + foreman + chargshand for 14141 3
sectio:n ("-.J.iﬂ) , . ‘

b | post. Legineer + forcaan + chargehand for 141 3
seation (C1D) -

¢ | Acst. Fngincer + foreman + churgehand for T+141 3
section {(#14)

| Asct. Easiucer + Joreman + chergchand for 1+141 3
seetion ()

e | Churgehand tool crib 1 1
Supeririesdent Mochine Shen Pland No,. TT 1+2 3
(s.ﬁ,c jﬁln‘r, 1l ) 4+ clork

a | Asst. Eazrineer + foremaen -+ chorgehand . 14141 3
section (J+X) _

b | Asst. Dngineer 4 foreman + chargehand 1+14-2 4
section (L)

Superinicndant Assembly 4 Steres Plant IIT 143 4
(sce fig., Lt )  + clerk

a | Asst. Engincer + foreman + chargehand 24242 6
sud asceadbly + assceabdbly

b | Chargchard Peint Booth 1 1

c | Asst. Engincer + foreman + chargehand H+317+4 15
+ reccorder of stores

d | Supervicor (packing + shipping) + clerk 1+ 2
Cleancrs, cook, canteen staif, welfare )
staff, drivers, nechanic 10 10
Direct Mansoucr | Total Indirect Hanpover e e 22)

A | Machine Shop I - operating 66 nachines

a | Skilled 66 66

Y | Semi-skilled 40 40

¢ | Un-skilled 20 20

Sub-total 120 120

2 | Machine Shop II

a | Skilled | 40 40

b | Seni-sldlled 40 40

c { Un-skilled 20 20

Sub-total 100 100
Auzenbly Shep 1

al skiiley 25 9

b | Seminkilled 20 20

¢! Un-=Villeq 20 20

L Svb-tatal 65 o)




Tolal direcl labour

Tolal Indircel monpauer

Totlal rimpouer

6 Ploor Aren  (ref Fig 8 .) .

Admin;:zmtj.vc arca 4,000 sq.ft.{ 4,000 vq. ft,

Manufecturing area

a Machine shop plant I 60,000 "

b Machine shop plant IT 40,000 "

¢ Assciably shop plant 111 40,000 " 140,000 " |

d Substacion’ 50 * 500 :
|

Teial- | 145,000 *

For rew material castings and finished
tractor stores additionnl opon aren 1¢0,000 ¢

Total area 245,000 sy. ft.

7. lachinery ind Bauipnznt (Istimated cost) Ref. Pig. 9, 1§11 for

layout information

epret d d s Est. Total Price
Item | Deseription of lMachine HO- CIF in US S
Partins OfF secltinn A
1 )} Automatic Hack Sawing- machine up 1 1,000
to 6" dia in MS
|
2 | Circular cutter saw upto 15" dia 2 2,00Q
’ 3 | Abrasive cutter 12" dia wheel 1 800+
’ A4 | Belt abrasive grinder 8" width belt| 1 300 |
5 | Pedestal grinder (Qouble ended) 2 800
12" dia wvheel
] 6 | .lishing machine (double ended) 2 200
B_|Drilling + Milline Saction (N)
T | Uprighe deilling machine uplo 2% 2 10,000
in 1L
8 C.-'m;: drillinT muchine with table 1 15,000
sine 60" € 15" 6 upindle head -
1" dia in }M3
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. . 54 Potal ivin:
. aeepint o 3 .. o. 4 PP Bl

Item Description of Lachine o] CIF in U353

9 mutonatic drill with tapping mrchine 1 \10‘,000
1'dia in 15

10 Padial Ara IeILL 156" head troversce 3 20,000
3 dia in IS

11 | murret Head Prpe érill with 5 turret 11 15,000

. . Tw L .

position 1. in .o

12 Univeraal ind )lLr » prachiny with c.tt:.c:h'w 1 25,000
ments 12" cutter din toble size nx18"

13 Jnee type milling mzchine with cttach— )3 20,000
pents - 8" dia ocutier ~ table size 30"
x 12"

14 Keypay slot p:ill*‘:w machine width of 1 25,000
gpline H/8" sur uce tadle 40" x 10%

15 Spline shaft milliung maching prografi- 1 33,000
ming arrenzenents for cid an eveonuplino
and both internsl ond external splines
table size 24" x 0"

“C Turnin: Seclion

16 lathe - spin2le Qia 3", swing 24", centre 1 15,000
cap -~ 30" ‘

17 Lzthe spindle dia 1%, sving 15" cenire gup 1 12,000
— 18:0

18 Capstan Lathe with attachmenis -~ spindle 3 30,000
hole 2" dia, capsian slide 9"

19 Chucking capstan with all at.achients 3 35,000
max diz worlpicce 12V~ turrel slide 3"

20 | Double ended perting and cenicring 1 8,000
machmc spindle gap - 40"

D Grindinre, Boring, Breaching, Laoping +
Honnine Ucciron

21 | Vertical surfuce grinding machins with |1 35,000
rotory megnetic teble max., grinding area

_ - 6" grinding height 20" dia of whzel 30"

22 Serfice (,r).ndm » machine die of whccl 2/‘" 25,000
Table size 30" x 24" l

23 v Céntrclo:r: rrirdine machine vheel die 24" 1 25,000

_ nax dia of work 2"

24 Cylindrical grinding machine- max workpicce
6" din x 18" long 1 30,000

25 Internn) cyliadrienl grinding meachine - b 40,000
vith frce grindivys altachioont nax
Bora = 13" max Jengih - 320

26 :ii)]i:‘.c: sl pranding machine - grinding 2 50,000
Fengthe 3 poegsdine dia 6

R A

.2l Hpevesd peerone onbomatie fine boring 2 170,000

mackse (el en) pex bare dia 4 bore
deplic o 0o




——

e

Lo . . n fute Totnl Prico
Item| Description of lackine (4 CIF U3 $
23 | Morizonta) Voring machinz - max bore 1 60,000
186" Qia lensih 30V
29 { Broaching machine - push typo - 1 30,000
max dia -~ &% longth 127
/ . .
30 | Horizontal lappirz machire table size 1 60,000
"1 18 x 16" acowracy ~ 0.00004"
31 | vertical henningmachine rax dia 6" hone 1 35,000
depth 22"
E | futonatis Machines (turning)
32 | Single spindle bar autozatic with aui- 2 60,000
cuatic indexing — workpicce dia 2"
anzth AN
fengin 4
33 | Single :pindle bar sutomatic with auto- | 8 320,000
matic indexing workpicce diz 1" lengih 5"
34 | Singls apindle var autoaatic with 2 90,000
autpiatic indexing workpiece dia 1"
Jength C*
35 | Single spindle bar automatic with 2 55,000
automctic indexing workpiecce
2" Length O
25 | 3ingle snindle chuck automatic with - 40,000
avtomatic indexing max.work dia .
G
37 {Sinzle opindle chuck autematic with l 40,000
autoratic index mov work dia 3"
a3 . . . .
‘F_jhutomatic Profile - Turninx lachines
28 lAutomaiie copying lathes with three cut | 2 70,000
recycling systea max. dia 6" length 30"
39 |Autenmatic copy milling machine max. 1 60,000
tahle size 30" x 18"
® .
G |Mrchines for Gearbox housinz, Cenire Y
: nousiea + 1if't cover housing
40 {Morizontal duplex nillingz machine-~ adjust-
134 3 e ) :
able ?}Tllng hrads, with automat?c gu}ll 2 300,000
retrociion syzsiem for rough, semi-finish
and finished eut surface vorktabie -100"
x 27" longitudinal table travel - 80
41 {Porta) {rame mwilling machine with 3 1 200,000
adjuntible millingneads with automatic quill
retruction system and adjustable heads
Pable sise 10O x Sou
Lonsitudinal travel - SO
A2 [Mallispindic deilling rachine with holster ) 50,000
plate - 24 spindle tablesize 100" » 8O
1" dia in BS oy cach cpindle
]
43 jAnlonadbic mallispibale Lodhing machine 50,000
12 apindli up to 13" tan sise

Annex }
page 19
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) Fstirated ot ‘
Laseription of Frching l"ri.:u.: é(“ll. ,3"0 11
44 Norizonta) deenphole drilling kachine 1 35,000
up to 12 dia in 133 Yength of hole 20"
45 | Twinel type ua:;h'in;; nachine for cenire | 1 20,000
housing, gear box axel housing
0 | Pachines for Rear Axzel lousivg (LM 4+ Rif)
46 | Daplex multispindle drilling, fecing 1 120,000
izachine with rolary indaxing table
~ 24 spindles in cach head. Teble dia
',5"
47 | Duplex boring and facing machine 1 100,000
Table sizce 72" x 36%
43 | Jigs, tools, fixtures for heavy castingd cet | 150,000
49 | Jigs, tools, fixtures for light parts sel | 80,000
I | Neat Treatment | Galvenising, Blectronlating
50 | 251 Induction hardening machine 30,000
51 | 150kw induction hardening machine 45,000
52 [ Heat treatment furnace oilfired with 60,000
automatic control, theriostat
53 | Cynide bath 1 1,000
54 | Degreasing plant 1
55 | Quenching tanks 2 1,000
56 | Galvanising plant/3lectroplant N ﬁption can be
obtained
fron sub-
contracting
57 Phosphating plant 1 10,000
J Yeldine 4+ Fabrication Section
58 But wclding machine 500 amps 1 5,000
59 Spot welding machine 800 amps 1 5,000
60 |Arc \welding machire 500 waps 2 4,000
61 o1l bending machine 1 1,000
62 2.5 ton presc 1 10,000
63 10 ton press | 20,000
G4 tHedding fixlures tiet 5,000
|4 Tool roon
6y High precision jigg Woring wnichinz. 1 120,000
Vorking Lable 4030 drilling 1 5/8¢
boring 3% in steed accuracy 0,00004Y
tccuracy of gebbing O,0000m
66 Maivers) culter grindev cutler dia 9" |2 50,000
MOk LT o




Istinuted Price
CIF in U3 $

Deseription of Juchine

67 | Precizion internal grinder - bore up) 1 40,000
to 4" dia mox chucking dia 13" : |
68 | Tuist drill grinder both IM + Ril inc. 2 5,000
. stecl and carbide tip up to 2. dia
69 | 1 Ton ram type hydraulic press 1 5,000
' 7970 | 'Pap grinding machine upto 1" tap 1 15,000
'.il Univerans) broach sharpeneirny riachine| 1 . 35,000

(internal ¢ surface broach) up to
lenght o"

72 | Preciaion bench lathe up to 2" dia 1 15,000
workpiece contrepgzp - 15"
73 | Universal milling cachine vwith all 1 35,000

indexing attachamnis and accessories
may cutier dia &" tuble size 30" 0 24

74 | Circular tand sav (steel tan2) width| 1 5,000
of stzel blade band 3/4" work table
24" x 24"
75 | Suface table 36"x36" lton weight 1 2,000
76 | siip gavge set 2 4,000
77 | Wide ranzc of mzasuring tools sct 5,000
78 | 5 ton air conditioner 1 4,000
79 | Universal vice ete, k| 1,000
80 | Special tools and cutters set 5,000
81 | Precision syrfzce grinding rachine 1 20,000
dia of whecl 8" work table 18" x 12" :
, 82 | Precision cylindrical grinding cachine 1 45,000

max workpieccs -~ 2'"dia 24" long

L | Fitiers RBonch arnd Maintenancs Section

, 83 | Maintenance equipzent set 8,000

84 | Welding set portable 250 anps 1 2,000

85 | Oxyaceteline weldingse? 3 2,000

86 | Fldering + dbrasing cquipment 6 500

r 87 | Fitters benches with vice 6 1,000
88 | Tools, cquipment including carpentry. set 4,000

89 | Furnace o0ilfired 1 3,000

90 | Mlectrieal and water fpupping) main-| set 1,500

tenance cquipnent

ML Hetallurmical TAbarad ary

‘ 91 | Specivophintoneler wave=length 8.00" 1 6,000
k to 30", tunguten o+ danierous Yaup
“ absorplion cell « fused euavis
e bivily Lutter than 10,0002 at
L‘-*— - 0.0 aleioeh. e i

+m
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Ho. Estin;}tcd Price

~d -

cles ant pipalines, wvolves cle. Jine
. . P .. N
pressuee BOpgi, delivery 660 et v/
nin,

Ttem | Deseription of Machine: CIF in US §
93 | Brinell hordnzss testirs nachine withy 1 15,000
fine measuring microscope 25x possible
load 500 - 750 —3000kg tolcerance 1%
94 | Vickers hardness tester for loads 1 3,000
0.10 ~ 10 kg, fine medcsuring nicro-
scope wiih magnification 200«
95 | Various motallurgical equipzent set 4,000
96 | Magmetic particle testing apparaius 12 8,000
N | Central Insnoction Section
97 | Ccar involute + lead testing tooth 1 15,000
pitch module 1-17 diameter of base
circle 1" to 2.35"
98 | Double flank rolling testerda of 1 6,000
gear - 12" distance betwoen axes 2.8v
~16" precision 0.0004" enlargement -
200x300x400
99 | Dymanic angle flank testing rachine =] 1 10,0600
modules 1-6
'100 | Electical tester for dynxuto + starier 5,000
101 | Univercal measuring machine 16"x4"«6"
102 |Telesurf - (GIA = 0.C00004" to 0.002") 1 4,000
Horizontal enlavrgcment 100,1 verticel
enlargemnnnt 1,00,00C:1 _
103 | Appartus for soriing and mixed up parts 1 1,000
104 | Inspection puages and equipzent set 5,000
105 | Inspecticn tables 24"x24" - 800kg 8 5,000
106 | Complete set of dial indicators etc |24 sets) 3,000
107 |Height guage, vernier .caliper, depth] 24 sets 3,000
gauges cte,
0 Sub Lscemhlv and Assenbly fixitures
103 | For all parts where necessary sci 5,000
169 |Assembly trnlley 8 4,000
r Paint Booth
110 | Conmpressory + spray paint equipment | 2 sets | 10,000
111 |luler sercen 4+ heating system for drying 1Y 5,000
112 | ¥leclrostalic paint equipinent 1 10,000
0 Connrensor fint
113 | Caiiplete air compressor sel wilh waler coélingg 30,000

v - -




Botimated Price

Item| Description of Iching 1O CIN in U §
It Machanieol Uandliar Erodreacnt
114 | 2 ton overhcdd crane for heavy eoutingt 1 30,000
, wren with gantry and installation -
115.] Fork 1lift truck = 2 ton 2 45,000
116 | Stacker truck - 1lton 2 25,000
117 | railet trucks -  ton 6 10,000
118 { stillege pallots bins, racks pot 10,000
119 | Nend pallet trucks 6 20,000
120 | Self supporting hoisis for machine 30 55,000
-~ 4 ton capaciiy
3 Storez nouinmont
121 Bins, racks, cupboards, etc. ot 40,000 .
122 | Kardex ;cabinots and cystiem set| 5,000
123 | Mydraulic tesiing cquipment set 5,000
124 | Production tools set 60,000
125 | Sparc parts (total) based on all set| 250,000
machinery
Total machinery + 3,981,000

equipnent

CIF Landed
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Basic invesliont

Pised Capital Cost U3 §

Land -

Puilding cost i Administrative+ elect. sub-
station + road 80,000

ii Foctory Lwilding 140,000 sqftl 840,000

at U32 6.00 Per sqgit.

Runiture + fittings + O0ffice equipnant 60,000
Michinery and equipmant y981.100
Flectriczl instzllation 3000 kva 60,000
Erection 50,000
Tronsport (2trucks’, 1%cars, 2vans + 1 crane) 170,000
Contingenecics 1075 558,900"

total fixed capital US $ 5,800,000

Working Capital

Dircet material (3 months:) 2,100,000
Direct + indirect labour (3 months) 525,000
Training cost 25,000
contingencies 100,000

Total working capital 2,750,000

Total Investment Mequired excluding land 8,550,000
(C=A+B)

Connonition of Tractor bLased on major part grouping

EOY -~ Factory Muufoacturcd Parts

DO - Bouzht Oul Finished

BOsE  Moushl Oul Seni-Finished

e -- Import :
Indi grenons pnmfncture of irnctors needs the following nupporting
induatiries in Lhe melal seetlor:

e Yeundry o 2. Forging ) die eas? ny sheetnetal 3. Sleel nills

for ahebt melal and veelion
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Group

Deveription

010

Ry ing

Foin engina, ro-
(e 1
diator Deel, Job
0il, air intinn,
nysten, siavier,

BOSE

dynamn/nltcrn;tor
incl. eleciriesls .
1
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¥l

s f e et s et o

X X

00

Lift cover
+ controls

Hydravlic 14f¢
cover housing,
conbrol chalis
pins ete.

.

Tyt cover
caslinog,
control snafl
pins

1ift
cover

acnobings

030

Gearbox hou~
singz

Howsingg, oo
snlined shi
benrings, 50715
Ting.i, yoies,
clutch + cluich
control, goor
change lever +
fiechonion

Geor, box
housing
shat'ls,

yolas control
levern, foav
change lever

coear hox
casting
forped

shatTta

040

Cenire hou-
sing

Housing, differ-
envind, croun
wheel and pon-
ion, bearing,
splined shafis,
PR gears, scals
ctc,

centre
housing -~
and
shafts

centre
houzing
castingn
+ forged
shafty

b
>~

Rear axel
housing
(r.Meiu1)

050

Front suc-
pension o+
front sup-
port

Hasing, axels,
shat'is, rear
bralie drons
trakes, brake
controls.
Bearing:, seals
dead weiphts.

- -

Front awels,
Slud shalls,
froay hahg,
bearang,
neala, doead
veishta,

rear

axel housing
(LH+HH) brake
druns, axul
shafts (LIKRA

Front

el Llub

shafle, habes,
, dead veight:

rear
axel
houning
casbings,
forged
axel
shafts,
break
drums
santines

Porged
asela,
i
oonh
N4
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Arney 2

pagu v
: | —_—— — iy,
Iten| FEain Poris Jzseription 10U BOSP Blx
OJNM
Fip
010 | Nydraulic Bydraulic puip | Hydroalic Fargod hody X
' purp + thhree | hydranlic ¢rl- | cylindaiy of cylinder
‘I pont linkage | inder and pis- | piston,
' ton, dralt and [drall 2
pozition controll'osilion !
cquipe., shafls,] control
pina cte, link-| cquivment,
ege, bura, pins
chain, \
030 | Stoeriny Vox| Steerirg hox linksgos forged lirk-| X | X
and linkages | stecering wheel ages
| and linkagcs
090 | Hand brale Hand brake, Handbrake 11X
linkage + linkage ete, linkaze
attachnants
|
I
010 | Pedals and | | Drake, throttle] bLralke, tl‘u‘o—'
Footatceps and clutch ttle, tlulch
pedal ! controls]| pedal + Joct
' + footsteps sten
011 | Sheotmetal Fuel tank, front f X
and press Yonnot, front
vork grill, fenders,
instrunent panel
exhaust pipe, i
tool box with
lid
012 | ‘theel + tyrecd Front+ rear X !X
wheel rims, tyres
013 | Rlectrical Frort lights, rea X (X
Equipnent lights, insiruments,
fuel, water, hydranlic ;
wiring cutoutls,| !
battery, fuses eto.
014 | Hardware Polts, Jhats, Sinds Speeinl ‘ *IX
vacheri, cirelips, boltls, nuls
gerevs, asochels and stl'.r.':..'l
chainz, cte,
' R RS | SIS R P
015 | Toollit Hpramers ele, I ' Y X
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Sumgary of the parts to be runufuctured indizenoucly
S tetngianity @ ol e+ i anen, it ot et s

Item| Partn or group description Type of Opcratio:i
1 Lift cover housiag Capting + machining
2 Gearbox  housing " "
3 Centre housing " w
4 | Roar axol housing (Li+RH) " "
5 All irans micsion shafts (cimple| Lachinery + heat-trcat-
or splinne) ment (heat treatment where
' recommendsd) .
6. | Yokes, ghift lover, gear change Die casting + machining
lever and mechanicm '
7 | Rear Axel shafts (LM+RII) Forging + machining
+ heat treatment
8 | Brake drums Casting + machining
9 Front siub axcls (LU+RH) Forging, machining+ heat
treatment
10 Front hubs Casting + machining
11 | Azcl beams (frent suspension) Forging + machining
12 | Link rods " w
13 Linkbars " .oon
14 Hydraulic cylinder " "
15 | Hydraulic cylinder piston " "
16 Draft and position contro) equip. | Prescing, motal forming
, machining
17 Stecring cmnoc_‘a'ion rads + links | Forging + machining
18 | Cluteh padel, brake pedal j and . w
accelarator pedal!, footstep
19 Hand brake gystem Machining
20 Special holto, nuts, studs, pins Machininy electorplating
aad levers or galvanising
_ﬁ\lll'-??igj;y__f_'_[_p_f;:t_n to L renmfacluvred indirencously - fn various phitien

production,

of

The sanufacturing progriazme and planning shounld ba bised on a phaso out,
. ,J’J*-'-.

T 1




Prhose T 1 Lift cover housing
2.Cocurhox housing, centire housing, rear axcl housing:
3 Brake drums,special bolts, nuta, studs, pins, levers and rody -
4. ;nl!otl:cr parts {o be procurcd cither by boughtout®
‘ finighed locally or by import,
r_)_q_g.__l_[_}_ 5 All trensmission shafic (sirple + oplined)
6.Yoken, shift lever, gear change levers and mochaniums
T.Rear axel shafts '
~ 8.Front axcl stub, froathub, link rods all other parts to
dbe .procurcd cither by bdought out finisghed or dy import.

Phnse ITI
9, Axel (frant) beam, linkoge bar’

lo:llydra.ﬁlic cylinder, hydraulic cylinder piston

11.Draft and position cc;ntrol equipmcx.'lt '

12.Sto'oring connecticn rods

13.Clutch padel, dbrake pedal, mce_lerato_r péd;l_

14.Hand brake system © o .
all other parts to be procured either by bought oud

finighed or by import

11, Estimated Manufacturing Cost

Based on 3500 tractors/ycar/l shift - 8 hours asis
T Cost U

u|lzported cost of parts (CIP to factory door) \ 9,600,000
b{Indigmoous parts with local or imported raw mat| 2,800,000
¢ |Total raw material cost 8,400,000

o llabour couls 2,1&;000

v |1eerhead costs (inc). imdirect material, power, | 2,100,000
fwal, water, lubricanis, opire partc all ethery)

Total annual 1mn- 12,600,000
L - wfaclaring conts




(eslim.cd)
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12,  Annual Sales mover

tUUnit selling Trodueti v Total Annual T
Typu Price B Factory US S lrox.uctum/... “ | sales UG 3
40P 4,000 3,500 units 14,000,000
Tractor

13. Totnl Annuzl Cost (cxcluvlin;; profi't) based on 3,500 tx‘a.ctor:s/ymr/

Annual saleg tumover

Total annual costs

| S

Profit before tax

uUss 14,000,000
uss 13,180,000
uss 620,000

1 whitt. .
a | Estimated Manufacturing cost 12,602,000
b | Total salos cost 200, 000
lec.|Depreciation of fixed capital at 10 per 580,000
annum . .
Total annual costsUS $13,380,000
-14. Profit (before tax)




ANEX 3 (e)

COMION BAGTC POTLTPTINS AN SERY G

The cormon bagie facilitins and services for the manmfacture
ef arricul tural machinery and enuipment will be the real hackhone of
the rural industrial develovments Tt will be the launchins nad for
all basic remuirements for the mannfacture of idipenous parts for the
industries in miral, small and mediuvm sectors. These units of enmineering
Yagic facilities and services are extremelv canital intensive and
mamifacturine activities reqire hizh sovhistication skill and from

machine and manvower and therefore necd special attention and consideration,

The small, medivm and even the larre factories cannot normallv afford
%o install all the machinery and cquipment reouired for the manufacturing &
activities. It is often cconomical to vrocure certain parts either in
ﬂniuhed or in semifiniched condition from the outside induntries throurh
subcontractine or dircct purchase. In order to promote the industrial
activities by attracting a greater nunber of manufacturing units fron
the urban arcas and siimltancous assistance to the lloca.l engineering
industrios it is desirable to establich the following cormon basic
engineering a~d metallurgical facilit‘es and services v3th special
rofercnce to rural and non-urban arcase Such services chould not only
meot the requircment of agricultural machinery minufacturing seotors,
but also manufacture componenin avd nrovide services to other enginecrirg

and metallurgical industries,

The following Anncxes outline the general requircments for various
dasic Iscilitios and servicecs
3o (4) Sentrel Toundry (Merrous and Fon-ferrous) and Forgint Shop
3o (i4)  Contral Tool "oom for Tonls, Jiss and Pixtures

3¢ (144)  Contral Remair, ¥airntenance, Prototype Marufacture and
Proining Shov

3 o (4v) Contral falwanisire, Flectroplating and Phosphating Mant
3o (v) Zentral lVieat Teeatment Shop
Ye(v) Julity Comtrol and Insnection
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afNEL 3 e (i

ESTAFLISHNLNY 0T CULrPAL TQUNDRY AND FORGING SHOP
PO M S 2 S

VAT L WA . e Cam Rl A P PR SIS LAt D172
The est:hlishment of a Ceatral Foundry and Forging Shop is a basie

requircment for all mamafacturing units in tha netal sector of the rural

industriecs and particularly for the manufacture of agricultural

:2achinery and cquipment and will form a Common Engineering Services -

facilities within the develojuent cenire.

“ = Terrou. Foundry (Cast Iron, Steel, cte.)

- Mon~ferrous ¥oundry (Brass, Aluninium, etc.)

Therefeore, the cenirsl fourdry will produce Cest Iron, S.0. Iron,
liadleavle Iren, Foroing Steel; Brass, Aluminium. These materials are
eacontially necded “or any @ talworking industry devclopment and
particdlurly frr "he mawmfaciare of agricultural nmachinery and equipment

in the rurel crers.

griteria for :inirm Pantors Produc ‘on of Ferrous Fo dry
- e ws el - .

‘the minimuxn fact ry nroductien of (rey Cast Iron and Steel ingot
aroduction will! be:
= 20,000 t~1n of liruic motal per anrum, i.c. 60 tons of liquid
etal per 4oy, considering 250 working days per year.
‘ner matorials for the feundry will bde:

= Hcrap S.e2l, Mz Iron.

The produstion of 7irious grey cast iron and steel requirement will
6 i fOllonss
1e High dut; Cre¢;- Iron f~r cayting - 5,000 toas/}osr
"{(=td. 17 or Mehanite specification)
2. 3.C. Tron aad ' l:able ren - 9,030 tomayear
3. 8:cel Goniires - 9 €20 ‘omafyear

ae Shecinl Steal nwpotz o1 forging - 5,000 tonn/&ocr.

SEapoens for he rr. ;1 _re terromalley Treedry
£) Ferzwa ¥ Yiee see
6i) sdreer oe Do) lir darace O temafbiated epucity complete with
electPicus ¢ arper 200774000 TVA eapasity with 11 XV,
v Ctes vemeee et Lutuble fer

oporit ot e i, sad aced Yindagv,

-
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(11) Maina Frequency Induction Melting Furnace 4-5 tons/batch
capacity wiill power input 1000/2000 KW for melting of iron
and stcel. II.T. Powcr required - 11 KW, 3 Phase, 50 o/s.L.T.
Power required - 415 V, 3 Phase, 50 ¢/

(111) ®.0.T. Crane - 20 meter span, 10 ton capacity

(iv) Flootromagnotic Discs - 1.25 meter (4 ft.) diameter for lifting
the iron for charging

(v) Platform and Weighing bridge ~ 10 4on
(vi) Immersion Type Pyrometer for measuring liquid metal wp to
2000° ¢ |
(vi1) Optical Pyromcter - 1200° ¢ to 2000° ¢

(viii) Combined bottom and tip pouring ladles 10 ton, 5, 3 and 1 ton
oapacity. Hand shanks sizes 50 kg., 100 kg., 250 kg.

(ix) Muffled Furnice for preheating of Ferro-alloys, oil fired
or eleot.iically heated temperature rise up to 800 € to
1000° ¢

(x) 10 ton capacity of Induction Metal holding furnace about
500 XW Pownr input for ruper heating the metal.

(xi) Continuous heat treatment furnace for heat treating the
Malleadle Cast Irom rangs wp to 1000° c.

() Nemlding shop

(1) Contimous Nizer - 10 tome/hour
(11) vivratory Shake, Procrusher, Vibratory Comveyer, Overband
- Vingnotie Separator, Burpe Hopper

(111) Complctie set of core makers and moulders tecls, cepe bdemes, ete.

(iv) Meewmatic Moulding Machines

(v) stationary Sand Sling~r with Rauming Cap

(vi) Moller Convryors, Jib Cranes, standard Stecl Pine, Weulders
hasd tools, cto. RMelled steel fadbricated mould bones,

(o) Ptting shep
Pottling sar inos and cquipment

-

]

..1

_ _
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(d) Pottern Shop
Band caw machine, planning machine, crosscut circular saw, conbined

Disc Dobbin sander, wood turning lathes, Pillar Drilling Machines

lland Tools.,

(e¢) Maintenance Shop
Turning and screw cutting lathe, chucking lathe, radial arm drilling

machine, shaping machine, planning machine, boring machine and tools.

(f) Common Service for Foundry
(1) Electric Substation
(i) Air Compressor Set
(i1i) 0il Tanks, Vater Reservoir, Pipelines
(iv) Dust and Fume Disposal Systen
(v) Forklift Truck, etc.

(g) Testing Laboratory
*  Chomical Section, Sand Testing Section, Mechanical Testing Section,

Metallography Scction, Heat Treatment Section, Non-destructive
Section .0 be equipped with all sachinery and equ paent.

E‘torh for Miniawa Factory Production of lon-ferrous Foundry

The minimun facotry production of non-ferrous castings will de feor
various parts of pumps, crop protection equipment and tractors.
- Imstalled capacity - 1000 tons per year for Brass
~ 300 tons per yoar for Aluainiua.
Phe production of various Brasa and Aluainium will be:
- 60f Cu + 40% 2n (Brass) - 750 tons/year
« 80% Cu + 209 2n (Dell Hetal) - 250 tons/ycar
~ Alwminium Allay - )00 tons/year

m ggr Ron-ferrous Poundry
(o) fer 1tine
(1) 011 fired crucible furnaces (for gravity casting) - ) - off
fittod vith air cemtrel atuomatic burmer, ote., imcluding ohianyy




(41) Hot Chanber Die Casiing Machine with high pressure plunger
goosc neck attachment
Locking capacity - 130 tons
Plungor diameter 11", Area 1.76 sq.in.
Pressurc on metal - T3 tons
Yolume per shot = 13 cu.in.
Weight per shot - Aluminium ~ 1.25 1lbs.
Weight per shot - Brass - 3.9 1lbs.

(111) Automatic sand core making machine (Duplex type) for gravity
casting

(iv) Automatic shell moulding machine (Duplex type) for gravity
casting

(v) Beryllium-Copper Steel Dies

(vi) Hand Shanks - 1 kg., 2 kg., 5 kg., capacities. Core keeping

trollcys.

(d) Pettline Shop
Pettling Machines (Pnoumatic Type)

(o) Trimmins Seciion
Trimuing Machincs, Belt and Sanders, etce.

(d) Other facilities will bo from the main ferrous foundry shep.

ng 3ho

Criteria for Minioun Factory Production in Porzine Shep 1
Rininua factory production of forging shop will be S000 tons of

finished forged/yecar, i.e. 20 tons of forged parts/dxy, 250 werking days/year. .

Pyuipoment for Porrinz Shop
(s) Jorge Pant
(1) Mommer Porging Machine - 80 tem capacity fer het forge wp te
20 kg. forge part
(11) Upset Porging Machine - 40 tem capasity (for hot ferge)
(111) Drop Porging Kuchine - 40 tom capacity (fer het ferge)
(») Beat Treatnent Shop
(3) Prehcating Purnace wp to 1600° € eil fired er elestrical
hoating with thermootat eeatrel
(11) Ammelinr Purnace

- -




(o)

(a)

(o)

Billet Cutting Shop

Gag culting machine, part of machine, shearing machine, abrasive
cutter and pedeatal grinder

Tnapection and Uetallurmical Laboratory

This will be part of Central Foundry.

Mechanienrl Handling

Forklift Truck, EOT Crane, Bins, Weighing Scale up to § tons.

i'aterial Snecification for Formins Tools and DNies

Qoterioralion:

-~ pressure

- ghrasion

During forging operation there are three main causes for tool

The problem ic more cerious for the dies, sinéo these are in

more intimate _contact with the hot material and far greater period of

sornt~~t., Yerro-alloy c.g. Tungoten and Chromiun are the two alloying

slementa found
naterial,

.0 be the mogt effectiv: for the selecti n of die

gomposition of Die Steel for Forging

Carbon - G.4 %o 0.5%
Tungoten - 10%
Chreniun - 3 - 4%
Rest Iron.

Mterpatively
Cerbon - 0.0 to 0.9%

Chromium = 3 to 4%
Hergonese - C.5 to 0.6%
R~st iron

Fnat ¢reatment of the tools according to the mamifacturers recemmendstien.

o )
v gmnyms on corra o PEREER Y\ op s, sz,

TPURZ ATID POTOTSTION SPAN: pay
a Ak vl SRl

™he rolc of central 100l room ia {he rural aress will Ve 4o grovide

4he rwral iwhiciricg vith:

(1) Pal-~turc of jigs, tesls, Mixtures fuor predo-tican Casi)itieny

o
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(434) To train highly skilled t0o)l makers;
(141) Maintonance of all special purpose tools;
(iv) Manufacture of precision spare parts for the industry.

The tool room will bo geared for precision work up to 0.00001"
and surface finish up to 0.2 of | micro inch.

Criteria for Minimum Factory Production

The tool' room will be capadle to handle yearly:

= 10,000 units of small and simple tool grinding

= 1,000 milling cutters grinding and lapping including H.8.8. and
Cardbide Tipped Tools;

- 500 Jigs and Fixtures weighing 100 tons;

-~ 1000 Simple Jigs and Fixtures - 100 tons;

- 200 Shrarpening of Broaches;

=~ 500 Special Gear Cutters Orinding

Easential Machinery and Fyuipment for Tool Room (Detailed sposifications
are reflectod only for gpecial machimes in tool room work) !

00l Room Hirsh Precision Machines
1 R Hish igi ‘ach

(4) Jig Boringz Machine with all accessories

Boring and Facing Head, Boring Bars, Collect Chucks, Internal
Miorometer, Tepth leasuring attachment, Auto positioning Jig Boring
Nachine capable of sensing position to an accuracy of 0.00002", 1Im
ordor to give extensive scope of precision machining, the machine should
" be squipped with,

=~ two dimensional tracer controlled copy milling
- automatic profile generation .

‘= auxiliary horizontal boring spindle

- automatic selection of co-ordinate .

- automatic quill retraction system

*

fpetification - work table - 60N x 30"

work table longitudinal traverse - 45"
work table crogs traverse - 26"

Spindle specds (stepless) - 40 - 2000 r.p.m.

Spindle fooda (8 up and down) - 0.0005" to 0.012" /por
opindle revolution ..



4
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(1) Precision Univerasal Crinding Machine with Aceessories

Height of Centres - 6", Distance between Ceontreos - 24" to 60"
Whecl specds (2) - 1561 - 1910 r.p.n.

Work opeceds (4) 40-200 r.p.m.

Table Speecds -3" to 192" /nin.

Wheel head infeed -~ 0.003" to 0.0002"

Work head swivel - 90° right - 45° lefs

Whecel head swivel - 90° right - 90° left

Underslide swivel - 90o right - 90° left

(141) Tool Room Die Sinking Machine (Duplex Head Tvpe) with electro-hydraulie

trecer control
Tablc Size - 48" x 24»

Maximum Depth of Die - 10"
Maxinun length of Die ~ 20%

Maximum width of Die - 20"

Spindle spceds - 30 to 1800 r.p.m.

Horizontal, Vertical - 0.25" to 20"/minute and transverse travel
Autematic Horizontal and vertical step feod = 0.,010' to 3" in inoh/stroke

(iv) Precision Cylindrical Crirdine Machine with internal srinding attachmont

MHax. vheel diameter - 20"

Kax. wheel width ~ 4

Height of Centres - 6

Owpacity between contres - 24" - T2
.Hhéel speeds(2) 955 - 1205 r.p.m.
_Work speed (6) 16 to 235 r.p.m.
Tadle speed - 3" {0 240"/min.

(v) Optical Dividinz Head

Calibration can be up to 2 seconds. Maximum distance dotween centres ~ 18

(vi) Migh Precision Giuze Grindi nz Machine

(specification items will be as above)

(vi1) Precision Internal Grinding Machine

(specification items will be as above)

(vifi) Predision Surface Grinds nr_Machine

Longitudinal traverse - 22v
Cross Traverse - §»

Maximwu height from tuble to Contra Spindle - 161
Working table - 20n x g



e —-

(ix)
(x)
(x1)
(x41)

(xiii)

(xiv)

(xv)

(xvi)
(xvii)
(xviii)
(xix)
(x)
(xxt)
(xxit)

(xxiii)
(xxiv)

(xxvi)
(xxvit)

(xxviii)

(xxix)

Universel Milling Machine with Accessories (standard machine)

Universal jlorizontal Boring Machine (standard maching)

Precision Lathe with all Accessories (standard Machine)

Precinion Universal Broach Sharpeningz Machine
Suitable for both internal and purface broaches. Maximum length 8on,
mioro-feed attachment and built in frequency changer.

Procinion ™wist Drill Crinder with Attachment
For grinding twist drills both LS and RE, high spoed steel and

carbide tipped dia. 1/32" to 3,

Precision Automatic Pace Mill CGrinder

For grinding a lapping face mill cutters (LH and RH) tips for HSS
and tungsten carbide. Milling cutier diametor - 6" to 12", Maximum
grinding wheel size - 10" x 4" x 1} Bore.

Double Fnded Crinding and Lapnine Machine with Angle Plate and Table
(Paralle) Face)

Maximun wheel size 8 x 3¢

Wheol mize for lapping 6" x 3

Precision Turning Lathe with Cross Slide Swivel for Turret ]

Stendard Upright Drillineg Machine

Standard Radial Arm Drilling Machine

Standard
Standard Knce Type Milling Machine » Modium Sise
Standard Shaping Machine Machino

Doudle Ended Grindine Mashine

Double Ended Poliching Machine

Band Saw with Endless Saw Blade .
Electric Arc Velding Machine up to 800 Amps _J
Flcciric Spot Welding Machine up to 3/8" Thickness to be welded

Precinion Surface Table - 36" x 36" - 1/2 ton weipht
Working Surface Table ~ 24" x 24" - 200 kilo weirht

Hleat Treatiment Mirnace

36" x 20" x 20" - Temperature up to 1600° ¢. Electrically heated.
Menching Tank - 36" x 36n ¢ 36 '

Fitters bench, viees, universal vices, hand tooln, drill ootn,




Measuring Instrunents

——an.

{a) Horizontnl Hirh Precision Opu.cal Comparator

Total range of scale - + 0.005"
Craduation of scale — 0.03005" "
Vertical movcment of workpiece = 3 %
External maxiwsum diameter i
maxiwun distance 6"
Minimun pitch diauncter gauged 25/32"
Facilities for rapidly and accurately checking external and
internul plain cylinirical gauges, screwing gauges.

Tool lakers Microzoone

Hith compound table, ficld of vicw, work cenire oradel,

vee~gupport, proiractor ocular.

Precision S1iv Gaures (3 sets reguired)

-4 set of 81 pieces comprising (PR3888)

Range Steps Picces Grade
0.1001 in. =~ 0.1009 in. 0.0001 in. 9
0.101 in. - 0,149 in. 0.001 in. 49 For Workshop
0.C5 in. - 0.95 in. . 0.05 19 For Inspection
1 in, 2 in, 3 in, 4 in. - 4 For Culidbration

(d) Universal Test Tndicaior Set

Dial Indicator, Back Plunger with 1.5 mm. (1/16")and
radiug anvil
Graduation - 0.001 in.
Roading - 0-100 or 0-50-0
. Range - O to 0.2 inches

(o) Lever Tync Dial Tndicator

(f) Stondard Refercnce Vernice

(g) Vernior Depih Caupe

Open vernicer rcading direct to 0.001 in.

(n) Vernier Hoight Gauren

Capacity from O to 36 inches
Copacity from 0 to 18 inches

(4) Base_Tanwert Caliper
Capacily up to 4 inchen
Reading Lo 0,001 inchean

-
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(3) Yernier Calipers, Syuares, Eneincers Scuares, Bevel Protracter,

Combination Set, $1all Yole G-uge,Telescopic Gauze, Fnd Measuring

Micromoter Sei, Deopth Cauec Micrometer, Tnternal ificrometer, Hand

-

Grip Doep Frome vicrometer, Trruad Measuring Tools and Mieroreler

s+ CENTRAL, RUPAIR, MATETHMIANCE, PROTCTYPE MANUFACTURE AND TRAINING SLOP

This comuon engincering service facilities will provide allround
maintcnance fucilities to the small and medium size firms in the rural
areag, With thc available nachinery and equipment it will dbe possidle
for the development centre to manufacture protoiype agricultural
products designed by the product development and design services saction.
More over an extended training facilitics can be provided in this
geotion 80 that the workers in ihe rural areas will recrive all round
practical trainirg on manufacture, repair, maintenance of the plant. In
this way a linkage can he cstablicshed amongct the design and engineering
pcotions of the development centre and the ;inkagc betweon the industries

-,

and the development centire as a whole.

Central Repair, lMzintenance, Prototyne Manufacture and Training Sho

Miniwum Nachinery and Fquipment Required
(1) Lathe for turning and screw cutting-

Moximun  swing over bed- 36

Capacity between centres - T2¢

Maximum lcugth of thrcads ~ 6"

Maximuws diameter of threcad - 6"

Maximum pitch = § threads/inch

(11) Capstan Lathe with liex~Turret and A1l Accescories
Diamcter of hole through spindle - 21

Maximua swing uader overhcad support - 133
Maximum distance of cpindle flange to turrct - 333
Maximun length of bar stoch-8¢




(1ii)

(v)

(vi)

(vii)

(viii)
(ix)

(x)

Universal Milling liachine with Compound Dividine Head and Vertic
Millins Attachment

Capacity - 30" x 84 x 20"

Speeds ~ 18 ranging 26 to 1250 r.p.m.

Pecds - 18 fron  to 30 i.p.m., 93" diamoter Universal Dividing Nead

al

Knee Typs Milline ilachine with Dividines Head
Capacity - 30" x|O" x 20

Spcods ~ 18 ranging from 26 to 1250 r.p.m.
Feeds - 18 from - to 30 i.p.m.

Horizontzl Porins I'achine uith Sliding Hend and Swiveline York Tahle
Maximwa dicwseter face and borc ~ 60"

Spindlc traverse vertical - 74" to 65w

Revolving table - 48" x 48", maximum diglance facing slide to
VYoring siay - 140"

Cylirdrical Grinline Ynehine with Internal Grindin~ Attachment
Crinding wheel size - 20" x 2" dia. x 8

Maximum diameter ground - 10®
Moximwns length between centres - 120
Roll face length - 48" wt. of Roll - 350 1lbs. (maximum)

Surfice Grindine Machine with Mammetic Table
Size of table - 20 x B

Lognitudinal Travel ~ 22"

Transverse Travel - 8

Orinding Vheel - 8" diamcter

Radial Arm Drillinz Machine with Universal Table

6 ft. spindle radius, capacity - 3" diameter in M.S,
8peeds - 15 to 1500 r.p.m. ~ 17 steps

Foods ~ 0.004 to 0.030 i.p.r. ¢ steps

Upright Drillins Machine

Capacity ~ 2" diamcter in M.S.
8pecds -~ 15 to 1500 r.p.m. -~ 17 steps
Feedr ~ 0.004 to 0.030 i.p.r. =~ 6 cteps

..

Geor IboWhiwe Yachine i t;).m" tecessorien )
Maximum digtance - centre of work spindle to centre of f},lél)__'ﬂﬂ,@“"‘.ﬁ’?.
lob Arbour diameter 1iv

Maximum hol oulside dicmeler A

MHaximun DP madsle Mot Yven aw Q4anl 4 44 24

=



(xi)

(xii)

(x411)

(xiv)

(xv)

(xvi1)

(xviid)

(xx)

(xxi)
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Qear Shavine Machine with Accessories

Capacity - 18" diameter

Pitch Diameter - 1 to 18 inches

Outside Diancter maximum - 18,875

DP or Nodule - 4 to 16, Cutter diameter - 9", Maximum face width
ptraignt 10", Maximum crown width - 6"

Vertical Lathe vith Turrot Slide Arransement and Side Tool Attachment
Table diameter - 36"

Maximur diamecter of work - 44"

Down feed of turret tool head - 24¢

Vertical traverse of side tool -~ 300

Heat Treatiment Furnace

01} fired or electrically heated heat iroatment furnace maximum
temperature up to 1200° ¢ with thermostat control.

Quenching Tanlk
Steol Fabricated Tank - 36" x 36" x 3I6GM

Preds Brake

Maximum bending pressure - 50 tons
Effeotive work length - 100"

Hidth of table - B¢

8toke - O to 4", Numbor of stoke/min. 9

hecentric Press

Capacity - 50 tons
Blank thickness up to - 1/8" in M3

Tube Bending Machine
Maximum of tube diameter - 2* in N.S.

Nibbling Machine

Maximum tensile strenght of plate - 50 tom/lq- in
Edge cutting - up to 1/8n

No. of ntroke per minute - 2800 to 1400

Haxirum circular cutiing ~ 28" diametor

Shearing Machine .
Bhear in mild :lcal plate - up to 15/32 | .
Shearing length - 100"

Btroken per minute - 15

Hydrmmlic Prenn

P ama— | - vt B o o —




(xxii)

(xiid)

v (xxiv)

{xcs)
(xxvi )
(3;:.'vii)
Cmxviid)

(rxix)

Wlectric Are Weldine Sot

‘Maximum eurrent - 500 anps.

Kleetric Spoi Welding Sct

Maximus thiciness of moterial M.S. - 3w

Orvacytilene Wnlding Set
(standard)

Profile Gas Cuiting Machine

Haximum size Lo be cut ~ 48" djameter.. .-

Crankshaft Turninz tuchine
Crarkchaft size - leugth -~ 30", Pin., diametor -~ 3¢

Crankshaft Crindine Machine
Cranlwheft cive - leagth 30", Pin. Diamater - 3"

Fori: h’ ¢ Tools =nd Fruirment

Prilling, grinding, trimming, etc.

Electrierl ieosuring Equipment and Maintenance Equipment

Cormon Services for Mnintenance Section

(i) #tectrically driven compressor scet
(ii} Water tank, oil tank and pipeline
(i4i) ©lectric substation

(iv) Torkli“t trucks, cranes, etc.

(v) riitees 3Jench, cupboards, etc.

Maohinery for Troining

SRR

Mcdiuz and Swall size:

Lathes, milling machines, drilling machines, welding machines,
boring machines ard algo to use all the machinery in tho maintenance
shop for pranticol 1raining.

ESTARLIZIENT O CEAIRAL GALY FAMISING, FLACTROPLATING AND PHOSPHATING

L

The above proceisses arc used to protect the surface of the components

acsociated with the agriculéural machinery and cquipmcnt. It is difficult
for tho small firms in rura)l areas to inctall in their own plant the

metal swrface treatuent machinery which are generally capital intenuive
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and beyond the means of small establishuents. In order to facilitate
this service awnongst the industries in rural areas, the development centre

can inztall such a plant for commor engineering use,

Elcetroplatine Process

The process of metal surﬁizc ircainent will be as follows:
A

(a)  Bright zine Plate, Phegivate ond Bl each

Ary conventional Bright Zinc Plating Process to Ccive a minimum
thickness of 0.0003" and passivaled with a conveniional chrom type
pacsivating colution and bleached io give a zinc coating of good
appearance which will withstand 48 hour Acctis Acid Salt Spray
ASTM B, 287.

(b)  Coppur and Nickel Plate

Any conventional Copper Plating Process followed Ly a
eonventiional nickel plating process to give a minimun thiekness of
0.0006" of good appearance.

(e) Copper , Mickn anl Chrom Plate

Any conventiona) Copper Plating Process followed by a conventional
chrom platins proscns to give a resultant thiclmess of 0.0006" to conforn
with BS. 1224 of good appcarance.

(d) Phosphiate, Stain and 041 Pronegs

Any conventional phosphating process, providing it conformz wi‘h
& particular weight, dycd by any approved waler stain and scaled
by any approved oil io give corrosion protection apecificd by
manufacturcr,

(e¢) Parcolulirize Process

Phogpliate with parcolubriza and seal with an approved lubricating
oil to give a good corrosion proicction gurface,

Pl:ling shop

1+ Parkolubrize  Ronlarine and Copper Plating
(1) Bonderising Vat 47 x 3¢ 5 3% Deep - 1 off,
(ii) Hot Swill Vatg - 3 off,
(iii) Trichlorethylene degreasers - 1 off.
(iv). Copper plate vals 6f x 3t x 3‘ deep - 1 off.
(v) Hoists ana runwiys - 2 off,
(vi) Parkolubrizing wvats - 37 x 3; x 3‘ - 1 off,
6% x 3V x 37 - 1 off,



Power Requirement

The vat loadn dopend on the numbor of componcnts por jig and the mumbor

of Jiroc loaded to the vats.
Total capacity - 500 amps

For Copper Plating ~ 25 to 30 amps per oq. ft. for the cnloulation of vat lowdxng

‘Estimated Proceus time -
Parkolubrize - 15 to 25 mimtos/vat.
Copper Plating for carburising - 30 minutes/vat,

2.. . Bright Zine, Covper, Nickel and Chrome Platine
(1) Trichlorcthylene depgreasor - 1 off.
(11) Zinc Plaling Vatn 6% x 3% x 3¢ - 1 off,
(11i) Oalvarincd hot swill vat 3%x3'x3f = 1 off.

(iv) Calvaniced hot swill vat 6'x3'x30 - 1 off,
(v) Oulvanincd cold swill vat. 3! x 3' x 3¢ - 1 off,
(vi) Stainlecs Steo) Nitric Acid vat. 3 x 2% x 3¢ = 1 off,
(vi1) Stainless Stool Nitric Acid vat. 47 x 3¢ x 397 = 1 off,
(viii) Stainloos Stool Prosecal vat. 3' x 3¢ x 3¢ - 1 off.
i) Copper Plating vat. 6% x 3 x 3f - 1 off,
(x) 2ino Plating Darrel - 1 off.
(xi) Nickel Plating vate. - 6 x 3¢ x 3¢ - 1 off,
(xit) Chrom Plating vats 67 x 3¢ x 3¢ - 1 off.
(xi11) Riusing vato 3% x 3¢ x 3¢ : -6 off,

(xiv) Various air taops, bonchen, vicen, jigs, hoicts, eto.

Patimated Procens Time .
Bright Zino Plating ~ 15 minutes
Tarrel Zinc Plating ~ 60 minutes

Copper Plating, Ni and Cr. - 6O minutos to give a thicknoss O, 0006

The olcoiroplating shops ncod a suitable chemiocal laboratory with
oquipmont for the analynio of chomical and treated surfacce proporties of

parts.

Tho scotion will be nble 1o ocater for procesoing the tollodlng partos
Chinel, +ines, diccs, gears, pinion, etc. for phoaphnting and goar lavor,
bolts, nuin, rods, copn and many othep parin for bright aino plating or Mi.
Cr. plating of tractoro and implements and for othor indusirics in the rural

i 4 T
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1 L 22 E?W‘ABT.IS!!_’&‘:W)' oF mam'@_r: HEAT TREATMANT PLA_!_X'_T"

Heat ircatment 3s the essential requirement to condition the otcel
parts in order to sustain greater load bearing characteristics and to
inerease the surface hardness for greater resistance to abrasion and wear, '
Suhotantial parts of agricultiural machinery and equipment neceds heat
treaiment e.g. chicels, tines, dices, tranamission chafts, gears, cams, v
spri* , connceting rods, ete. Heat treatment cquipment are also capital
intensive and require high degree of chemical and metallurgical attention
and consideration. In agricultural machinery and equipment, the certain
parts require three types of heat trcatment,
- (1) surface hardening and tempering to give a required surface hardness
(2) Through hardening and tempering to give a specific hardncss within
the material of the parts.
(3) Anncling ~ to reduce the hardness in order to continue further
machining opcrations.

Considering the magnitude of engincering and technical skill involved
dﬁrinn tho heat treaiment process, it is desirable ifin centrel heat
treatment shop can be installed within the framework of the development
oentre as a part of Common Enginecering Service Facilitics for rural
industries. Small and medium size industrics will be able to heat ireat
their parts and components without having individual inveniment. Tho
oentre will also provide the technological know-how through the technological
advigory scrvices and will thus create a linkage between advisory services

and engincoring common tcrvices and the local industries require the heat
trcated parts. '

Esnentinl Machinery and Fumipment Required for Central Heal Trecatment Shop ‘ !

1+ Normalising and Anneling Shop
(1) continuous Normalising Furnace
(11) Trolleys (overhand rails)
(141) Mand Trayc and Stillages for storing.

Process time 15 minutes,

2, Carburininm: Wy Pack Hardening Process

This 4o the usnal method of canc-hardening and io tho most cconondcal
for "deep" caseu or for parto which require grinding after hardening. ™is
io most suitablo for artinan und nmall veadle level.




The process require:

" "
(1) Charcoal grainc of % size to 3 size

(i1) Pack hardening boxes - 12" 3¢ 18+ 2§ 12»

’ (#31) 0il fired furnace up to 900°C size - 36" x 36" x IGv
(iv) wator or 0il Quenching Tank - 48" x 487 x 48
(v) % Ton Hoist

Casc Depth
- up to - 0.040" at 900°C for four hours
for small pieces up to 1" x 1" x 1"

- up to - 0.040" at 900°C for 8 to 12 hours
for relatively large picces to be carburiced

Cage-liardening Steels and Heat Treatment

The following are the general case hardening stcel used (n
Agricultural Machinery Industries.

8pecification Refine ench Harden Quonch
EN 324 870/900°¢ Water or 0il  760/780°C  Water
EN 32¢ 870/900°C  Water or 041  760/1%0°  Water
BN 324 870/900°C  Water or 041  760/780°  Water
EN 361 850/880°¢ Water or 0i1  780/820°%¢ o1l

- EN M2 850/880°¢ - Water or 011 780/820°% o011

3. " Carburising, Hardening and Temporin.g.
' (~1) Carburising furnace with endothermic generator using propana
’ and town gas (if availablc)

(:li) Nardening furnace 011 fired o slectrically heated
(141) 041 Quenching vats | | |
(iv) Water Quenching vatg .,

{v) Trychlorethyleng Degreasers vat
(vi) Mobile crang
(vis) Toints fop degreaserg
& _ (\dii)‘ Cooling conveyor
'

Shop




4.

5.

Canc

Depth Achiceved

0.010 inch - 1 hour

0.025 inch =~ 2 hours
0.035 inch ~ 3 hours
0.035 to 0.070 inch - 6 hours

0.070 to 0.085 inch « 10 hours

-

0.085 1o 0.100 inch - 14 to 24 hours

‘Bnlt

(ix)
(x)

Tempering
Salt type tcmpering furnace
Trychlorethylene Degreasers Vat.

Tempering time - 60 minutes

Induction Hardeninr Shop
(i) 145-Xd Hardening Purnace
(43) T%-KW Tempering Furnace
(14i) G6O-xW Tempering Furnace
(iv) 0il Quenching Tank
(v) water Quenching Tank
(vi) Washing Plant
(vii) Flectric Grab Crane
Alternntively b -
(i) Open Hearth Hand Controlled Hardanina Furnace
(ii) 0il Quenching Vats
(114) Water Quenching Vate
Cyanide and Mutral 521t Hardenine ond Tempering Shop
This in for very small parts to be heat treated by Vatoh size.
(1) Twin 24" cyanide pots .
(i1) Trichlorcthylene degreaser vat.
(i4i) Pre-heating pots
{iv) 0il Quenching vats
(v) Water Quenching vats
(vi) Benches for wiring and Yigging for dogressing
ca,so depth - Minytes
0.005 inch - 30 '
0.010 inch - 60
0.015 inch - 90
0.020 inch - 120
0.625 inch - 150
0.030 inch - * 180
0.035 inch - 210



MOM:_\,", After Cyonide Treatment

(vi1) 55 X Tompering Furnace or
(viii) Continuous Salt Type Tempering Furnace

(ix) Loading trolleys

S 0 e (xd)

Quality Contre] and Inasncotion
Quulity of a prodvat cannot be croatod at the final stagoe of

mamufooturing proccos., Quality is within the product. Therefore,
ndity oontrol iu an important and wmost vulnerablo operation in the
production proccsn. A minlity eontrol contro will br able tn annint
emall firmos for the introduelion of a good quality control pyatem.
This roquiren:
= provigiun | of calipcr, miorometer, depth cauge, height gavge, eto.}
= dosigm of cpecial production inspaction pauges e.pg. gap gauge,
" plug gauge, throad gauge, eoto.;
~ quality control charts with upper and lower 1imit for quality oontrol;
= statistical quality control for bar or chuck atuomatio machinzeg
= ingpootion and conirol of tool geomotry and tcchnology involvod in 4t
= improvication of upecinl inepectien tooln;
= training of inspoctors and quality control cngincer.
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