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INTRODUCTION 

1. The    rigiri of the System of   onsul tat ions is •     be traced in the 

Lima Declaration and Plan of Action, adopted by the Second Cenerai 

Conference of UNIDO in Lima, Peru,  in March  1975»    Thi¿¡ was consequently 

endorsed by the UN General Assembly in September  1975«    Its overall 

objective is to assist the developing countries in achieving the maximum 

share in world industrial production by the year 2000 and as far a3 

possible not less than 25 percent of that production.    The Declaration 

stressed,  inter alia, the development of efficient agriculture-related 

industrien in order to achieve a high degree of integration between the 

expansion of agri culture and industry in the developing countries.    In 

thi3 context,  the creation of integrated production units like agricultural 

machinery plants,  appropriate engineering industries and repair and 

maintenance services was emphasized.    Accordingly, the Industrial Development 

3oard, 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 is preceded by iron and steel, 

fertilisers,  leather and leather products, vegetable oils and fats, and 

petrochemicals. 

2. Agr" -ultural machinery manufacture is a branc1   of industry which 

can make a ^.ajor contribution to inox'easeu tutu»,  industrial 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 jfo.    However, this proportion varien considerably 

accuicng to 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 importB of production goods in many developing countries 

it is olearly 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 therefore also of increased food 
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requirements thoughout the developing countries during the next 

25-35 year«. 

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 Inveì of mechanization.    Among the moat 

BeriouB are the limited capability to provide finance to both producers 

of machinery and equipment and to the farming operators, the limited 

skills available  for production, repair and maintenance of equipment 

and sometimes insufficient knowledge of alternative technologies 

available. 

5. While UNIDO is aware of these many difficulties,  it was felt 

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<3 strategy; 

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

6. These three issues have been selected by UNIDO as priority issue« 

for inclusion in the provisional agenda of the Meeting.    The selection 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 
Forum on Appropriate Industrial Technology, New Delhi, 
India, 20-30 November 1978,  pages 50-571  H0IO.282/124 

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

First UNIDO World-wide Study on the Agriculturai Machinery 
Industry 1975-2000 

8. Concerning the report of th* Meeting,   the Industrial Development 

Board at its eleventh sassion derided that "Final reports of the meetings 

should include auch conclusions arid recommendations as agreed upon by 

consensus among the participante.    The reports should also include other 

significant views >nxpreased during: the disjcusBion"  (ID/B/I93t  para.   I63). 

9. The First Consultation Meeting is expected to discuss the three 

issues selected and to draw from these issues what  practical actions 

should be taken "both nationally and  internationally to stimulate expansion 

of agricultural machinery product ion in developing countries.    During the 

Consultation Meeting work ir» g groups may he established to plan practical 

and co-operative action to achieve  rapid expansion of the  industry in 

developing countries.    The Consultation Meeting may also refer specific 

problems arising from the discussions  for further study by the tTNIDO 

secretariat and for further consideration by subsequent consultations. 

CHAPTER I 

ISSUE NO.  I 

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

I* The aain features and priorities of the strategy 

(a)    Why is a strategy necessary ? 

10. Agricultural machinery includes a wide variety of equipment 

ranging in ita level of technology  from the simple hand operated tools 

such as hoes and sickles through animal drawn implements and intermediate 

two and four wheeled 3imple tractor mechanisation systems to (sophisticated 

high powered tractors with matched machinery and. highly specialized 

equipoentrnuch a- combine harvesters.    It also includes a wide range of 

fixed ecaiipment  for production of animal feed and for crop etorage 

and handling.    Without a strategy it would be difficult to decide at 

which level  of technology, equipment 3hould be produced and what volumes 

will be reouired of each product or product group.    A proper strategy 

for the agricultural machinery industry should therefore include an 

*l/ See page *1, para 29 (1) to (4)  f-r description of '-itegorieo 
for discussion purpose?.. 

i  
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aeao8sn;en¿ of pi ejected demani facing the whole machinery indust: 

saine time hon-on as that applied to r1 aiming the vhole of the a, 

industry. 

11. It    s clear that to he «ffec+ive, such a strategy must bt 

integrated with the planned development of the entire agricultur; 

In this way, the requirement fo? agi-.cultural machinery can he d 

related to the planner expansion of agricultural output, whether 

for the export market for agricultural products or for the growi: 

market for food or the dovelopmejit of internal markets for agro- 

industrial production. Group?, of agricultural producers who are 

benefit from market expansion in each of these three areas may b 

extent identifiable. Thus, establirhed relative priorities for 

agricultural production in each area can help to dexermine prior 

machinery production. Naturally, th^ situation of the agricultu 

industry and agricultural policy will both vary considerably ano 

developing countries so that each country WìJ.1 need to establish 

strategy for it3 own agri cul tarai machinery industry. 

(b) Can tho developing countries use the historical exp 
of the dovei oped countries as a model basis for for 
their own mechanization strategy ? 

12. Many developing countries aave "tiefcun to i/.;   odu:;e mechan 

into agri cult, e at a much earlier at., e of devel ornent uan was 

in the developed countries. In moet of the developed countries 

mechanization was not .Introduced in agriculture until the late 1 

By this time, a significant percentage of the working populatior 

5C&) were already cnf.v,vi' ir 1- -jel.- van-be^cd employment outi 

agriculture. Purtheraore, the urbanization data shown in 

Table I below suggest that 70-%% of the working population of d 

countries are currently engaged in agriculture. This means that 

pattern of mechanization in developing countries 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 individually by the developing countries. 

1  
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il 

Àrea 

Percentage urban 

1950 1975 2000 

28.8 
53.6 
15.8 

13.7 
57.3 
42.3 
16.ó 
15.6 
55.4 
14.8 
39.4 

39.3 
69.8 
27.2 

24.? 
69.9 
62.8 
30.6 
22.7 
68.5 
20.0 
60.8 

49.4 
81.8 
40.4 

37.0 
79.6 
77.1 
43.1 
34.5 
79.8 
26.8 
76.5 

Mor« developed regions.*. 
Lesa developed regions.« • 
Major areast 

Horthern America... 

(c)     How should the mechanization strategy take account of the 
.-equirement for lncreast i food production*! 

13.      Current agricultural output  is insufficient to meet the domestic 

food requiremento in a number of developing countries.    Tt is also clear 

that mechanization can play an important part in enabling countries to 

achieve self-sufficiency in food production.    Furthermore, substantial 

increases can be expected in the domestic demand for food, mainly 

arising from population increase which will at least double during the 

next 25-35 years and to a lesser extent from improvements in diet whioh 

can be expeoted as living standards improve.    However, attention should 

be paid to the fact that different mechanization strategies may have very 

different implications.    Whereas the use of sophisticated machinery could 

raise output by a sigiificant high percentage on the lirgeBt 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 

oonmtituting 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 Situation in 1977". U.IT. 

L 
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(d)    How arp tVo icario lifo ca.:   retati rsmentt of each group of 
producers to "be assessed and integrated into the whole 
of the etratofry ? 

14« While it iB clear from the data in Annex I that the overwhelming 

majority of producers in all developing countries are in th« amali and 

medium farm Bize group« up to 20 hectares and considering the data shown 

in Anner II which streamer, the high proportion of the total agricultural 

land area which is accounted for by the inai 1er size categorica in the 

developing countrie«, the main question to be answered la how to best 

use the land available    The contribution made by these small sized 

units can be seen to play an important part in total output.    The 

mechanization strategy of all developing- countries may include not 

only production capability in relatively simple technology defined as 

Categorie»  1 and 2 but alao elements which belong to Categories 3 and 4 

as appropriate.    This means that the main types of hand operated tools, 

animal drawn impleaenta and simple, intermediate technology,,  low H.P. 

tractor systems are capable of being produced in moat, if not  all 

developing countries and should therefore be  obtainable by producers 

from local  sources)   to be followed later by more complex units» 

15« In OK "t developing countries    the production vc'iaes required 

to meet the need For machinery aoid equipment   in Categories   " and 2 are 

likely to be sufficient to enable unit costa of production to be brought 

down to levels which are likely to be fully competitive with the price of 

imported products,    Even in those countries where production volumes are 

low and'manufacturing coste high, the balance of advantage may still be 

with local production rather than importing,  due to the social besefits 

•rising from the •»«•Mlmhamt of * donatio munfmoturiar industry. 

•Bisse t «us fi to arise from» 
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(a) The value of forei,?i ex changa savings and 

(b) .ie value of the early e   jerience of *ntrej   eneurahip 
and sitili development,  as ihuSô  provide essential 
prerequisites to more advanced indurtrial development 
at a later stage.    It may, however, be necessary to 
pay due attention to cn¿ality control during the early 
stager of development. 

16. Choice of the level of technology to be adopted in a 

machinery strategy may also be affected by many other factors, such 

as the existence of industrial  infrastructure and inputs; available 

from other industrial sectors.    Por these reasons aome developing 

countries have already started to produce equipment in Categories 

3 and 4.    Whatever production is planned, attention has to be paid 

to adequate marketing facilities,  credit facilities and extension advisory services, 

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 ti e form of an analysis 

of the distribution of agricultural holdings by farm size and 

type.    Machinery demand is closely related to the size of the 

farm in financial business terms rather than in tenn3 of physical 

size.    Thic analysis can produce a direct estimate of the demand 

for a11, types of agricultural   -achinery and equi  vent.    It would 

provide a rational basin for planning »ne óupp¿y of agricultural 

machinery in termi of: 

(i) Selection of the levels of technology which are 
to be manufactured 3 ocally keeping 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 complote equipment to be manufactured, baaed on local 

conditions and resources.    It would al30 cover the range of component:) 

which are considered as common items for machinery in other industrial 

applications.    Details of the form of  production of thiB machinery and 

the relevant strategic factors to be considered are given in Chapter 

II . 

L 
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(c)    An asaeiT.iiaont,  of tho projected  requii tui.-^ti,ri  for apare paria, 
servicing,  repair and maintenance  facilities 

10. Planning the provici, on and di ¡¡tribut ion of spare parti; in 

an oc.aenlial   clement   ir ;uiy machinery production programmo and ohouLd 

be meiuded   tri tho preparai, ion of budgets  fit  tho project   mitiation 

ntage.     Particular  attention  Eihoul d alno  bo  Riverì at  an oarly atage, 

to the  likely re qui romont  for  repair and maintenance servicer,, 

bear in» in mind the harehners:;  of locai  conditions  in developing 

countries and the inexperience  of opera torn. 

(d)    An ansounment  of th/   research, doragi wi development nocdo 

20. Thin might beet  bo dono by ectabluihinr a local  agricultural 

machinery and equipment  tc.it ing facility which could anrsena the 

performance  of standard designe;  of equi pment under local  ronditionn 

and recommend appropriât" design modi firationo.    Clone  liainon should 

be encouraged with eoitabl ¡fined machinery roncaren and development 

organisât ionn  ir developed  and developing count ri en    which are  active 

in thic   field.    Thií¡ would enable major duplication of  research and 

development  effort to be avoided. 

(e)    Pr 'Vision of adequate  cree   I.   facilities  for  ' irmerr, 

?_'•. Even whore  equipment  ir; reapplied which mat che:: the economic rerniire- 

menta of agricuHur-.il   producer:! and thun  rcprecentn  for them a 

¡sound investment in their burn neu«, it  in etili neceanary to ensure 

that  adequate cedit   :" available  to them   in order to nocure 

effective  demand  for the producta of the machinery induntry.     In 

many countries,  ouch credit   faoUitiert  are  provided by Government 

agencies.     In others,  credit  ir- available through agrioulturai 

co-operati vers.    A very effective  nytitem in operating in come 

countries,  whereby Ravings bank, facilities collect large numbers 

of nraall depositi! which are then uned to provide Ioana to fanners 

for agricultural input:: including machinery. 

L. 
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(?)      Pi-uvimon of monitory. ._; fácil it io- / 

2°»       Continuous monito'-mg of the  effects of n-wly  introduced policies 

is necessary  in  order to up-dato the  strate,y  30 that  the   indigenous 

machinery industry can cater for the  changing requirements  of agriculture 

as   the development proeoüí   ad van c en. 

III.    Training 

What resource;- can be mob i i i zed  to próvido  improved  training? 

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

floor of the machine shop   through business management,  to the  training 

of  farmer« and  farm machinery operators  in order to promote production 

of equipment  and  increane  its effective utilization.     Governments,  through 

bilateral programmes,   large  commercial   organizations,  through  import 

agreement?, and   international  organisations  through multilateral  programmer: 

are  assisting and could acriint more  in  the  training effort  through provision 

of scholarship:: an<J  buruarie:;   in order to make  full use of  training 

facilities which are available in both developing and developed  countries, 

and  could expand these programmes.    Plann to  further the provision of 

training should  take account  of the  following important consideration*: 

1. Facilities  for carrying out effective  training programmes 

do exist   throughout  the developed and developing countries. 

2. Developing countries engaging in agreements for the 

transfer of technology for UBO  in agricultural  Bachinery 

production must  insist on the  inclusion of adequate training 

aaRistance  to be given by the organization supplying the 

technology. 

}.        The developing countries must provide a planned structure 

capable  of properly organising the absorption and effective 

utilization of people once they have received specialist 

training. 



IV, Implei,jntr-.ti.on of.thi-;jjt ijat ng. 

How can Governments cu-oMmtte tue activity ol* a number of 
aeot^rr~] aimera"" crd^r'Ta implement thr  strategy for the 
agricttl tu^Lj:^?:~*m"V mdnstry once that st rateqrJ?Jbg_J££lì 
formulated ? 

54. Whatever the stra-ctigi.es chiton,   a  centrili, isr>A  body will need 

to be instituted and be «pupped witrt ad.qoate resources and authority 

to carry out the. task.    It will  need tc  include,  for example, 

représentative« from the Himstri«? af Agriculture,   Industry,   Planning 

and Finance and have sufficient status   to (¡natile full  interaction with 

these Ministries in the  foramiation of policy.    It would work in close 

co-operation with expert services provided by locally established or 

outside research arid development centres.    One of the ways of dealing 

with the drafting of a co-ordinated strategy would be through, the 

establishment  of a Committee* 

25. Some excellent work has been carried out in some centres in 

developing countries.    Those countries at  a comparatively early stage 

in the development of an indigenous apri cultural machinery industry could 

do well to establish contact with organizations of this type and the 

respective Government» in developing '"Mintri es where a c nsiderabl« amount 

of experience has already beru gained in th.   ::.¡-:--V. ...htneut and expansion of 

indigenous production. 

V. Recommendation« 

26. The Conrultation Meeting is invited to consider how the formulation 

of an effective agricultural mechanization strategy could oe undertaken.     In 

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

a „mall working group to draft terms of reference for thi. purpose. 

27. If the Consultation Meeting agrees, UÏTCD0  io prepared to compile 

a report on *,he strategie» formulated and adopted by individual countries 

and to submit it to the n»xt Cónsul tat i on Meeting. 

?8. UHIDO i3 also ready to prep-'ire in oo-opermtion with the concerned 

UH agencies information on the types of training available world-wide, which 

are directly related to the needs of manufacturing,  repair personnel and 

machinery operators. 
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CHAPTER II. ISJUE 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 country 

will depend on what facilities exist, what capacities have been built up and 

what more will be desired in terras of nanufacturing policies &.- - strategies 

adopted in each developing country*   The full range of products in the 

agricultural machinery sector «ay 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 manufacturing 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) Intermediate nachinery ai    equipment 

Items in this category are of relatively more advanced design 

than those in Category 1 and require a higher level of manu '"^turing 

technology.    They include :- 

(i)       Complete mechanisation systems for small scale farming 

operations which may be baaed either on animal draft 

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

(ii)      Power tillers and ••all-soale powered harvesting and 
threshing machines. 

(iii) Machinery and equipment for operation by medium H.P. 

conventional tractors including irrigation pumps and 

crop protection equipment. 

(3) Conventional powered agricultural mechanisation systems 

These are based on the conventional tractor which provides power 

as a prime mover principally within the range 30-70 H. P. together 

L ._^__ 
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with supplementary hydraulic and nhaft  nower for operaiinr: 

rubnidiary nystemr.    'l'hit- unit,   formt»  the bnr,e of n  completo 

mechanisation system capable of porforminr the entire rnnff" 

of routine operations neoensary  for cron and animal   production 

on medium  to lnr/'e nonio farm unit P.     A hirrh derree of   technical 

soph in tic''ti on in neoesnary  in  the  complete manufacture  of  th1r 

typo of equipment. 

(4)    Specialized agricultural  machinery and equipment 

Thin category includes equipment which rcmiirna similar 

manufacturing technology  to   that  in Category ^ but which   in 

denimod for a much more limited ran/*« of agricultural  market 

applications.    Tt  includes combine hirveotern,  individual   crop 

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

cronn.    High powered tractors with  POUT output in the  r^nr« 

90-POO H. P.  are alno produced  for highly npccialized arabi« 

farming operationn on very  l.irro land units.    A wide ranr« of 

specialized mcch'»nionl  hand! inr equipment is also available 

within thin category includin." bulk ntorare,  conditioning 

and transport systems  for «rain,   UTtinr,  load inr and unloading 

facilities, animal  production enuipment and n wide rang«  of 

lirainaro and conn t runt i oi   enuipment. 

30. Examples of manufacturing production profiles in the f^tegoriaa ••ntion«d 

above »re given in AnnexureB 3(a)f(b),(c).(d) and basic facilities required »re 

given in Annex 3(e).    They cover the range of manufacturing from saall hand tools 

to a 16 H.P. low-coat tractor mechanization system and also a 35 H.P.  conventional 
t motor* 

The Technical, Economic and  Social  Factors 

31. Whatever category ia considered, attention han to be paid to tho 

following factoro» 

The degree of complexity of the product 

This will determine the limito of the degreo of dispersion or 

concentration of production and the extent of horizontal or 

vertical  integration in the association between the necessary 

production facilities.    Por example,  the manufacture of simple 

hand tools such an hoe3 and adzes requires only simple forging 

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

at relatively high volume using a oentraLiaed production 

facility or, alternatively, production could be highly 

disaggregated using widespread  small-scale production at the 

village or grouped village leve,  where each production unit 
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3?. 

oei.v.:-  only .-i  •..m". 11   ,-rm  or   . tr-triet.     Tn  ':ount o i o--. where 

•:;u"b:.t uit i" 1   ournlnooo  of rural   ! ibour  ^yiofc   -uri-l   opportunities 

f'.vr   indur,tri."l   o:r>piu.v:r,ont   ore   '••> tr^nv« 1 y   I. imi too,   the   H-/ant • ""./*;«•:'! 

of hi/rbiy r] ioporred  or xiuot i on   ir: dic^omin'-tin-r new okü'o  iin.y 

outweigh   the  hirhor  capita!   cry. I::   of  nr<v; idin^ rmi ) !. i o 1. o 

production frinii it ion.     Th"   level   oí' oopn i ot ; oat inn  ..if til*1 

product   and   of the   production   pro^o:;;-?1;   :vnuj red   .;ho.al i bo 

oarc full y considered   in  relation to  ihr-  !rv»l   oí" .-K i 11 n ( 

experience  and   tinanei ai   reoouroe.:   whjeh   arr   ava •} ->hl o  locally 

ojid the   level   if current  and   pro,]«-- ta d  den'on.   for   the  nrod'ict 

whan    otnpared with  oimplor   i! tornot. i veo which any b" rr-'rly 

in  effective -ander  lc^-il   operati n/'  condition!-.. 

The   typen   of raw mntfrn "*_ IT OIíI-T-
-
' 

Theeo  ohould bo  o ano¡do red   in   rcj it, ion  to nnl¡ rigiri  locally 

available  or  readily  imported.    'Ph«    main cninh. >e i.o will   bo  or,  the ur" 

of the   rinpln.it  mite ri.-« 1o  obt a « n ab 1 o  wher:-v"r  poi-oible.    Mild  steel  has 

ranny odv ant •••-r,ev  foe  f-'bri  -it ion  pa« e ..;;eo  boiof* relative I;,   easily worked, 

durable   and  c.-.mble   of Ivinr v'-'o'1.     Petto ^  eaiaiity slo'-'r-   muot   bo 

specified   for  the   prodn •*• ion  of   o--rt. a   cubie«: t,   for « romp!'--,   to wear 

and hifh torn, -rature.    The  choreo   of    tool:*   and  other n. tr-n.il:: will 

b"   influenced by the   lévelo   of skill   to whi'-r-   tho  operai: i veo   in the 

engineerinr workshops have  advanced . 

33« Tho nocer.nry lo ve 1   of quoi it y cent rol 

In   "iny now  industrio!   mono'':»•! urinp- project   the   !r>vol   if anility 

of the   product   io   likely to bo   affected  ourin.T the  a+"i't--up and   initial 

production roriod.     However thorough  the staff  training prior to 

recruitment,   thero  io  al.w'iyo  an   ;mportant  e | emont  of "learning «"»TI the 

job".     Vf h oro   tho  eptire  ntoff  io  now  t b i "   or-aer-v-   i -, boiurt   lo take time, 

Aurini" whioh   a ote-ady improvement   in  iridivi   "uà' vty   -.ori br  expected. 

This«  can  /rive  ri:.e  to  conoiderabl o  market   »^-. irtorr-.-.  to +>.«••  product  where 

locai  minu f o« turo   io  instituted   fur  import   substitution  purn-a-er,.     In 

such     cases        adoouate  "infant   Lridur.'.trv"  orotr-rl ion mo-'.roror. irrupt  br 

taken   by Government  in ordor thot  tho   Ion.'' t^rn brtv '"ito  of a vi.iblo 

dome.'jtio   induotry  con bo  realized. 

34. Tho production volunto 

Thi.s   ir:  dotormin^d  by loool  raorkot  demand runl  itio'lf determines 

the unit   coat   of production in tho   \ont* terra.     In tho mo.mifaotur»  of 

simple-  h'ind   r"id  animal drawn toola  r\rA  iraploments,   rrso"r<ip  r^Tuiroments 

•ire   relotiv-ly low -nd   tv«o  Irr- tov-r, -n -.bi1 ity of production  i:;¡ unlikely 

to be  determined colnly by unit  root;.-  of oroduotion.     In tho manufootur« 
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of »or« eonplex equipment, however, long-term viability is vitally affected 

by local production coat compared with the cost of competing importad 

products.    Thus, the accurate assessment of the level of market demand 

prior to «Hiking the decision to invest  in local manufacture, is essential. 

In some countries where adequate financial resources are available, the 

social  advantages of domeatic manufacture may atill override all other 

cons i de rat ions * 

35. "Backward" and "forward" linkages 

These form both the necessary and potential interrelationship» 

with ancillary and supporting industry,    an examination of the scope 

for such linkages relating to any new product manufacture should for» 

part of the initial appraisal of the expected pattern of development of 

the local, economy. 

36* Skill requirement 

Tha various level3 of skill required in the manufacturing 

labour force should be carefully considered in relation to those 

available locally.    A ceriain unoont of training can be built into 

current production activity BO that a project which might 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 the new industry can be expected, then new training 

Programmen can be instituted in order to increase the supply of 

basic skills. 

37. Market 

Por obvious reasons the size of the existing or future market 

region for the proposed product in extremely important in the planning 

or creation of new facilities.    In that connection the importance of 

servicing and repair facilities is vital., 

38. Financial requirements 

The magnitude of the financial requirements of a manufacturing 

programae should be carefully considered in relation to the social 

economic benefit which can be expeoted to result from instituting the 



programme, 
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In the planning stage, therefore, there is a need to 

consider not only th^ •ivñ w'ig cor^s of the plant, but 

also the requirement for credit  facilities to the  farmers, provision 

of extension services, training and allied facilities. 
Scope in new technological design development» 
J9» Tflè Scope 01 WVelopnenT Ma adaptation in design to suit 

•fecific 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 aasociated 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 public i »e 

the latest advances in design. 
Advantage» to other manufacturing industries 
4i« The  strategic appraisal  by developing countries will concentrate 

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

rural family 1 lacksmith business up t    the level of the  "actories 

producing products in Categories   \ ami 4.    In this process, production 

capacities will be created which may be commonly U3ed by a variety of 

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

Recommendati ons 

42. The Consultation Meeting is invited to comment and advise on 

the following: 

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

preceding paragraphs   and attachnumt3,are comprehensive and praotioal 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 

baa i 3 with small and medium sized establishments 

specializing in supplying equipment   in Categories 2 and 3 

wherever they are looated,  in developed and developing countries ; 

L 
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(e)      In what manner UNIDO could assist those developing 

eountries 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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CHAPTCB III 

ISSUE BO.  Ill 

What art» the practical issue« r«lated to international arrangements concerning 
importa, local assembly and manufacture of agricultural machinery? 

A. Mhat ara the prospects for international cooperai:ion? 

43»       The majority of the developing countries, due to limited dotnostic market 

at preaent and also due to lack of fully developed and effective mechanisms for 

regional cooperation, may continue to import tractor» and allied, power machinery 

for »one time to come«    However, early initiation of rationalised import policies 

will facilitate possible local manufacturing potential at a later date.    It ia 

therefore essential that those etaveloning countries which may continue to 
import this equipment  (tractors and allied power machinery/speoiaUned equipment 

etc.) initiate mutually beneficial long-term agreement» on importation with 

international manufacturers. 

44. 3h the case of developing countries where local manufacturing programmes 

have not yet been initiated, "but which have a potential due to reaoonable demand, 

there is a need for a co-operative effort between Governraentß of the developing 

countries and international manufacturers on formulation, development and 

implementation of local manufacturing programmes through judicious licensing 

agreensnts* 

45» Ix> the case of selected developing countries which have start«wi local 

manufacturing programmes, there :ts a need to initiate discussions and an action 

programme with the collaborator an possible production 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« What are the basic principles in import agreements? 

46* Mast of the developing countries are currently meeting a large percentage 

of their needs through fall importation of tractors and equipment. 

47* The first step needed to develop a local assembly/production capacity ia 

to rationalize import policies on a medium-term basi«.    Such a programme could be 

i  
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initiated only if the developing country concerned is fully aware of itB 

requirements and product spécifications, furthermore, it is felt desirable 

that before making a final deciBior. or import agreements, the developing 

country concerned muet pay full attention first to the possibilities and 

experiences of the different foreign partners and only afterwards to the 

price and long-term arrangements of it. 

48.    It is important to note that anything included in the agreement will 

cost money either within the unit price or as extra cost, ûi addition, in 

drawing up a medium-term (3-5 yearn) or lor.r-term (4-8 yearß) import contract, • 

it is essential that the developing countries allocate the necessary local 

and foreign financesto ensure the longest possible utilization of the 

imported equipment. The following batsic factors are to be taken into consideration 

in the drawing up of such a contract: 

(i) Price of basic unit and annual price escalation; a degree of firm 
commitment based on volume and on industrial production cost index 
(in the country of manufacture) or on some other factor Bhould be 

achieved. 

(ii) Right of importers to secure parts from other sources? 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 items. 
Note that the rebate given by the manufacturers of the tractors 
shou^-i be higher than the prcjuroraent cost. 

(iii) Spare-parts supply and training m spare-part handling; the 
question of correct spare parte in sufficient quantities is of 
great importance. Often the tractor exporter may dump unnecessary 
spare parts in large numbers or may supply »seconds». The higher 
oost due to «original packing* and price escalation (when demand 
increased) should be carefully examinad. Si 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 life period. This also gives an 
indication of needs for spare parts and local manufacturing 
potential, which Bhould be discussed with the foreign partner. 

(iv) Central spare parts organization including inventory control» 
spare parts handling central procurement and local distribution 
should be incorporated in the agreement. 

(v) Basic documents should be issued in local languages. 

(vi) qparflirtwBî the duration of the spare parts supply, after-sale 
services and methods of settling disputes on guarantees should 

be agreed upon. 

i  
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49* Supplementary contractn -my he nero+iited  to include the 

following: 

(a)    Training of farmerr./machinery operntorc 

(il)    Training of mechani.cn  in repair and maintenance 

(c) Local dealer network;    marketing and after-ealee 
services 

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

(e) Rural,   sub-aren and central   repair and maintenance 
worknhop network. 

C. What are  the basic principien to be considered  in  local 
manufacture  agreementa 

50. In principle,   local  manufacturing Programmen may be divided 

into four categories:     (a) assembly operations:    8-10^ local content} 

(b) Phase T local manufacture:    ?0-W* local content;    (c)    Phase II 

local manufacture:     'jCMSO^ local  content;    and   (d) Phase  ITI local 

manufacture:    above 60$ local content.    Duo to the limitations of 

domestic and  foreign exchange  finance:;,   technical  manpower,  manufacturing 

•«perienoe, infrastructure facilities,  limited market 

and alow growth uh demand,  moat  of the developing count ri en may have to 

enter a mani   acturing programme on ¡    node:it bnain with   v realintic local 

content target. 

51. A manufacturing agreement  is a complex matter.    The developing 

countries will have to pay full attention to the following elementa 

regardlesn of their manufacturing phaoe. 

52. The critical elemente of technology transfer r.hould be analysed 

carefully in the following agreements: 

53. (a)      Founders agreements.    Careful study is mainly required ont 

equity structure, composition of membersuip ot   Board of Director«, 

voting rights, polioy decision« and veto power. 

L_ 
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54»    (b)  Licence and technical assistance agreements. Examination 

by the Governments of developing countries is needed ont 

(i)  licensor1 ;j fee for start up; 

(ii) procedures for valuation of GKD pricing and deletion 

values, so that pricing of GKD kit will not exceed 

the price of equivalent completely built units; 

(iii) ensuring that unces include a fair margin on maintenance 

and warranty charts, as in the case of completely built 

tractor units (GftTO). 

(iv) provision to develop local sub-contracting of specific 

items after -tn agreed period. 

55. (c)  Management assistane* agreement. Consideration should be 

giv to the appointment of tha contractor and technical personnel 

for start-up. 

56. (d)  Supply agreement. Particular attention should be given to 

the restrictive clauses and their specification. 

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

to be made need to be considered. 

58. (f)  Operational assistance agreements. The duration, feeB and the 

training of the counterparts need to be considered. 

59. (g)  Continued technology transfer agreement. The duration 

and the types of services provided as against the fees requested 

are important considerations. 

60. (h)  Infrastructure development agreements. Attention should be paid 

to tractor operator training, *on the farm' maintenance, repair and 

maintenance networks and local training facilities. 



n« What a.   ^ti^g^coulrl be provio. jL? 

61.       UNIDO is read;/,   in co-operation with other UN organizations concerned, 

to provide,  at the request  of devo loping countries,  aais*atance in the 

following fields} 

(a) conducting preftiatubility/feasibi] ity studies; 

(b) oonducti&g in-depth analysis of alternatives 
in neeting  the looal m:eds; 

(c) formulation of aedium/long tenu a^reenents on import, 
leading to local ,isi»«mbly as wall as agreements on 
local manufacture; 

(d) providing advisory services to Covernnent project 
team on negotiations aivl agreement;  and 

(e) assisting the dcvylopirij? countries to »tart up the 
project tc  implement ani te evaluate it. 

62. Furthermore, at the  request of regional  cr Bub-regional groupinga, 

UMIDO is ready to assist in the promotion of regional co-operation through 

the undertaking of regional  feasibility studies, analysis of possibilities 

for rationalization of products, production and market sharing.    Wherever 

possible, advisory 3«rvic<se could 'x. provided to those countries requeatiftf 

it cm project negotiation and ménageaient. 

E. Conclusions and recomienda!ions 

63. On the baai» uf a detailed analysis by the Secretariat on international 

arrangements for import n,  local  ntmembly and aanufacture of agricultural 

aacninery, th« participants ut  ina c:.ohal Preparatory Meeting for this 

Consultation Meeting suggested that UNIDO should prepare the following 

for the next Consultation Meeting; 

(a) Model contracts to deal with import policies, licensing 

for local  mamutacture and joint ventures; 

(b) kn analysis of the nxpurience of some developing countriea 

(Algeria,  Argentina and India)   in manufacturing tractora 

through licenser,.On th* basis of this analysis,to develop 

a model manufacturing programme to serve as a guide to other 

developing countries covering' ¿joverniaental initiatives, 

incentivai and horizontal integration. 

L. 
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(o)      i study on th« succès- storiti in the developing oountries 

on effeotive commercialiaa'bion or locally developed 

low-cost Binali tractors, power tillers, engines, 

puspa ana Bimilar technology. 

64. Th« Consultation Meeting is invited to endorse the above three 

recommandations.    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 extant 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 

oonvening of an investment promotion meeting in the agricultural 

machinery sector to assist developing oountries to find finance 

for their projects» 
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Taor* TnUI Ko. no) iii lip* Under 1 ha 2 ha Tj ha 10 ha 20 h% 'fi ha 100 ha 200 hai 500 ha 1000h 

hold lim Williinit 1 toa ami and and and and and and «M arni anil 

land lüidtir 2 under'5 urn'm' 10 unitar 20 uiidar 'fi undar 100 rodar 200 undur 500 andar 100C ovor 

•JOMjT) 1970 100.0 0.4 44.6 18.3 I8.7 0.3 4.4 2.7 1.1 0.7 0.5 0.1 0.1 

i960 100.0 0.8 38.3 19.O ?0.3 9-4 5.4 3.3 1.6 0.9 0.5 0.2 0.2 

1950 100.0 ... 454  32.9  8.6 5.O 3.9 2.1 1.0 0.6 0.2 0.1 

*Î«ÇA 1370 100.0 2.2 35.2 294 24.1 5.8 2.2 0.9 0.1 ... - - - 

1960 100.0 1.9 19.2 1Í-5 23-7 9.3 6.2 6.2 2.7 2.4 4.3 .      2.8 3.9 

1990 100.0 ... 1.7  6.8  6.0 4.3 6.0 6.0 '   11.1 23.9 16.2 17.9 

AlRWU     • 
2/ Ho*, tifane*' 

1973 100.0 18.9 18.O 12.0 20.0 14.2 9.9 5-5 1.1 0.3 0.1 ... - 

SS'• 19-5 10.1 14.6 29.6 25.6 - 0.5 ... - - - 

CUIK«" 3RWo ... 42.7 ».J 23-3 3.2 0.3 ... - - -      * - - 

icntral 
African   . 
*^pifa y 

WJ/ioo.o 
1974 TO ° 

... 32.1 35.7 29-7 2-5 ... - - • - - • 

f'i-a^ SS'— ... 1M ?4.o 45.4 10.1 0.8 ... - - - " *• 

Conto* ..SIS'— ... 37.5 44.4 17.4 0.7 - " - - •- - - - 

rjaben3/ 
1975 

... «7.f 18.3 14.1 ... - - - - - • - 

Ohana^ 19T0 100.0 ... IM 

A 9.4 
24.2 24.0 8.8 3.5 1.8 ... - - » 

Iwy C»ant'M97i/1QO 0 16.4 3B.O 24.9. 9.4 1.8 0.1 ... - - - 

• 1975 / ' i 

U««tha^ mo 100.0 1.1 28. î 33.7 32.6 4.3 ... • - - - - - 
19*0 100.0 ... 31.7 26.7 35.4 5.6 0.6 ... ~ • - • • ** 

rit»»i«^ -W1 100.0 ... 52-4 23.8 16.4 3.3 1.7 1-7 0.4 0.1 >•• - - 

1960 100.0 4.1 8.3 6.2 15.2 15.2 18.6 20.0 8.9 3.4 1.1 ... - 

1968/ 100.0 ... 39.1 34.6 26.3 ... - - - - - - - 

will on*' 197?/ 
1913 

100.0 Jo. 5 53.8 12.8 10.3 2.6 ... - - - - - - 

'lost* Africa 1960 100.0 ... 0.6 0.4 4.5 5.6 5.8 7.9 6.1 9.4 11.4 15.1 
li. 2 I8.O 1950 100.0 1.7 ...  t 6.0 4.3 8.0 f.o 11.1 IM 

"!«i« taor, 
1 

•V970/ 
1971 

100.0 ... 37.8 26.9 29-7 5.6 ... - - - - - - 

'itfMlland 1971/ 
• 197» 

100.0 ... tj.6 28.2 33.4 12.8 ... - - - - - - 

^ 1970 100.0 54.1 25.8 16.7 3.4 ... - - - - - - 
15*1 100.0 ... 30.0 26.7 30.4 10.1 2.3 0.5 ... • " " 

r\ii«* 1970 100.0 ... 41.5 38.3 18.9 1.0 0.2 - - 0.1 - - - 

itatl.tlo« 
0f OhâVIMB  in 

^flk.WTI'M^iíWITOlitra1 fttwinm ohor^i.M,^., «fft-*m 

1  
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M!I£X   1     - Thront distribution of HJu.ffl.b' urn "f total   *r**¥ WÇ..  î26j2jJÛ?ll£ontM] 

Ta^a Total No.  Hold.n«., W«r        ^  ha       2 ha ', ha       1t ha        20 ha 50 ha 100 h» 200 ha       JOC ha 
holflineB    »Lthout     1   >••» wit aií -«i «"<! *** lul1 *"d and *nri 

land uniar .' urier  5 un 1er  10 -jr.iler :? G uniT  50  under ICu ur.-ler  20C  under 5„0 undar   leu:. 

1<XX' 

»ORTH AND 
- 

ÎÏHTt'ÂL 
1*70 100. c 2.6       18.6 3.8        9-9 6.8 7-5 14.O 1.3.1 9.8 6.4 1.4 i. 1 

196G 100.0 13.4 6.7       10.9 7.5 9-5 17.9 16.2 10.4 5-0 1.4 1.1 

1950 100. c 9-2  17.9-— 9-6 11.6 21.3 16.4 8.5 3.7 1.5 0. » 

Cnna-äa 1971 100.0 0.8 1.1      2.7 Ì.0 4.1 16.4 22.1 21.9 27.9 ... 
1961 100. o 0.6 1.2          1.S 2.3 4.4 23-7 23-5 25.2 U.5 2.7 O.I" 

1951 100. c 0.3 —4.5— Ì. 5.6 25.8 26.5 20.5 11.7 1.9 

Costa Bios 1075 100.0 6.1        17.1 9.8     15.9 11.0 11.0 14.6 7.3 3-7 2-5 0.6 
0.6 

l.'.< 

1963 
195f) 

100.0 6.2 10.8       20.6 15.4 13.8 18.5 9.2 3.1 1.5 0.3 

100.0 4.6  34.9  16.3 14.c 18.6 7.0 2.3 1.6    • 0.5 0.2 

Dorn 111 can 
Republic 1971 100.0 ...    32.1 20.0       24.9 11.1 5.6 3.9 1.3 o.T 0.) 0.1 ... 

I960 100.0 45.2 21.3     19.7 6.7 3.8 2.2 0.7 0.2 0.1 ... ... 
1950 100.0 ...    33.8 12.0 6.2 3.6 1.1 0.4 0.2 0.1 0.1 

£1 Salvador 1971 
196I 
19V) 

10(1.0 
100.0 
100.0 

14.8       41-8 

...    47.3 
40.2 

18.6     13.5 
21.4      16.5 
 40.2— 

5.0 
6.2 
8.0 

2.8 
4.0 
5.2 

2.2 
2.7 
4.0 

0.6 
0.9 
1.1 

0.3 
0.4 
0.6 

0.2   • 
O.J 
0.4 

0.1 
C.1 
0.1 0.1 

Guadeloupe^ 1969/ 
197? 

1971 

100.0 39-1 30.4       26. 1 4.4 ... - - - - - - 

Haiti 100.0 53.7 23.0        14-4 3.1 0.6 0.2 ... - - - - 

Bondurai 1974 
1952 

100.0 
1C0.0 

17-5 
9.6 

20.0        26.7 
 46.8  

14.4 
17.9 

9.7 
12.2 

7-7 
9.0 

2.1 
2.6 

1.0 
1.3 

0.5 
O.5 

0.2 
0.2 

0.1 
0.1 

Jamaica 1963/ 
1969 
196I 

100.0 2.5      56-3 19.7      15-Ï 4.2 1.2 0.5 0.2 0.1 0.1 ... - 

100.0 45-9 25.2      18-9 6.3 1.9 1.3 0.2 0.1 0.1 0.1 

1950 100.0 19-1  61.8  11.8 4.4 1.5 0.4 o.i 0.7 

Unico 1970 100.0 8.s      25-0 11.1       15.1 10.0 7.8 8.1 4.8 3.3 2.7 1-4 2.2 
i960 100.0 ...      ,30.1 12.4      23.3 6.9 7.5 7.3 4-: 3.1 2.2 1. 1 1.7 

1950 100.0 ...  y!36-r 

8.7 /   17.4 

 36.6  6.5 D.I 6.6 3.2 2.1 1.7 0.8 1.4 

Panoaa 197' 100.0 13.O       16.5 12.2 12.2 12.2 5-2 1.7 0.9 0.2 ... 
1960 100.c ...'       VÏ 137      ?7-4 18.9 15.8 12.6 4.2 2.1 ... - - 
1950 100.0 ...  52.0  1S'-7 14.3 9.6 2.8 1.0 0.4 0.1 0.1 

Pmrto Hjeo 1970 100.0 fi. 1 15.1       36.4 18.2 12.1 6.1 3.0 i.e 1.2 ... - 
1959 100.0 . • • 28.3       30.4 19.6 10.8 6-5 2.2 2.2 ... - 
1950 100.0    60.4  17.O 11.3 7-5 1.9 0.9 1.1 

fit. Lucia '973/ 
1974 

100.0 63.6 9.1         9.1 9.1 9.1 ... - - - - - 

Unlttd 
Statai 1969 100.0 2.6 1.4          3.3 H 10.1 23.2 23.2 16.9 9-2 2.6 1.7 

'959 100.0 2.1 1.3         5-0 12.0 24.8 23.8 13.B a 1.6 1.2 

19«¡0 100.0 1.?  10.2  10.6 14.5 26.9 21.0 9-9 1.9 

ViTgin 
Iflandl(U.S)   1969 100.0 50.0 50.O - - - - - - J 

i960 100.0 60.0 10.0        20.0 10.0 ... - - 
1950 100.0 ...  50.O-  12.5 12.5 12.5 12.5 ... 
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farcant dlalHUiticn of hoXdiw tor »tin of tola! ana^mo. 1960. »OTO fCaaVd) 

200 i»      «lOO h»      IMO a TOMI Total Me. Holding« Untar     1 ha      2 ha       5 ha      10 Ita      20 ha        50 ha        100 I 
holainft   without    1 ha      and        and        and «m and and a«« 

nudar 2 lindar 5 andar IO andar 20 indar 50 nadar 100 untar 2D0 unte» 500 amar 10*0 ovat 

1970 
i960 
1950 

12.7 
12.« 
14.1 

•WIM 
WÊm 

malL^ 

100.0 
100.0 
100.0 

0.5 
0.5 

1J1 12.8 
8.9 

12.5      20.5 
12.1      20.9 
 27.0  

13.7 
13.4 
13.O 

12.6 
14.1 
17.9 

5.3 

B 
3.2 
3.4 
4.» 

2.3 

3.6 

0.1 
o.J 
1.4 

0.6 
0.8 
1.2 

1970 
196» 
1950 

100.0 
100.0 
100.0 

8.1 
4.0 
2.4 

10.0     18.7 
8.4       IB.5 

14.7 
14.0 
12.3 

154 
16.3 
16.11 

16.7 
30.2 
»3.8 

IS 
to.l 

4.« 
4.r 
6.4 

3.1 

4.» 

1.« 
I.J 
1.1 

0.8 
1.0 
LS 

Coloatla 1970/ 
mi 100.0 ... 22.9 15.1       21.6 13.6 10.O «-5 4.1 2.8 1.4 0.4 0.3 
1960 
1954 

100.0 
100.0 

... a. 6 
17.6 

15.8       22.1 
 37.3  

14.O 
15.6 11.0 

7.2 
9.3 

3.4 
4-2 

til 
2.3 

1.« 
1.6 

O.J 
0.4 

o.t 
00 

•amador 1974 
1954 

100.0 
100.0 

2.1 26.0 
26. T 

16.0       22.7 
 46.2 

10.6 
10.5 6.4 

8.1 
5.« 

4.2 1.« 
1.» 

0.1 
0.6 

0.1 
0.1 

0.2 
0.2 

»afU 1972 
1961 

100.0 
100.0 

1.7 
3.1 

33.1 
33.» 

18.e       24.4 
21.4       23,4 

11.0 
8.7 

J.T 
3.6 

3.3 
2.1 

0.9 
».i 

0.3 
••3 

0.3 
0.4 

0.1 
0.1 

0.2 
O.I 

BwrlMM 1969 
1959 

100.0 
100.0 

18.8 25-0       37.5 
25.0      37.5 

12.5 
12.5 

6.2 
4.4 1*9 

- - - - - 

Orugaay 1970 
19«1 
1951 

100.0 
100.0 
100.0 

... 
/': 

3.9       10.4 
—15.O  
—•«.o  

15.6 
15.0 
12.9 

15.S 
16.1 
I6.5 

16.» 
18.4 
20.0 

10. ï 
K.3 
11.8 

9.1 
8.0 
9.4 

J:J 
4.2 

3.7 
4.6 
3.» 

4.« 
4.7 

»aaanala 1971 
1961 

100.0 
100.0 

1.4 
1.6 

4.5 
5-3 

11.5 26.4 
12.6 30.3 

17.O 
•8.1 

14.2 
11.» 

11.4 
9.1 a 2.8 

1.3 1.9 
1.4 
1.4 

1.7 
1.3 



Ann«z 1 

àuau i - farcont dUtri button af hold in« a» alia of total ar—¥\910. I960. 19S0 (Cont'd) 

500 Taara Tete.1 Ko. Heldin«« Under     1 n»      2»»       5»»       «> ha      Kh*       50 ha 100 te        200h* 
holding*   without    1 hi      iM m »1 and and end end and aw 

land ondar 2 under 5 «Mir 10 ondar 20 ander JO under 100 ondar 200 under 500 ondar 1000 

1000 I 
and. 
vmr 

¿»li 1970 
19<0 
1950 

100.0 
100.0 
100.0 

0.1 
1.1 

52.3 
46.6 
56.2 

19.3 
21-5 
 33. 

17.9 
19.8 

6.7 
7.1 
6.7 

2.8 
3.1 
2.9 

0.8 
0.7 
1.0 

0.1 
0.1 
0.1 

- - _ 

Bahrain 1974 100.0 ... - - 100.0 - - - " • " " 

India    . 1970/ 
1971 
19« 
1954 

100.0 90.« 19.1 19.0 7.4 3.0 0.6 0.1 ... - - - 
•  • 

100.0 
100.0 

... 40.7 
56.1 

22.3       23.6 
 32.5  

8.7 
7.2 

3.7 
3.1 

1.0 
1.0 

0.1 
0.1 ... - 

" " 

Mamila 1975 
19*3 

100.0 
100.0 

... 70.4 
70.1 

1B.I 
18.2 

9.4 
9-2 ì:*5 0.6 

0.6 0.2 - - — - 

Im 1971 
195« 
1952 

100.0 
100.0 
100.0 

8.» 11.3 
28.8 
19.2 

11.2 
11.9 
 20 

18.I 
16.2 

21.5 
12.2 
12.6 

18.6 
12.2 
15.2 

9.0 
11.9 
19.2 

1.0 
3.6 
6.4 

0.3 
1.6 
3.2 

0.S 
0.8 
1.6 

•4 0,1 
0.4 

lareel^ 1971 
1950 

100.0 
100.0 

7.5 ,7,5-J 
30.0 

.8  
27.5 
17.6 11.4 

2.5 
- - - 

Japan-' 1970 
19*0 
1950 

100.0 
100.0 
100.0 

... 
68.0 
44*.» 
67.1 

24.0        6.5 
26.2         7.5 
 31.4  

1.3 
1.1 
1.0 

0.2 
0.5 
0.4 0.1 ... 

- - 
- - 

Kare», Ito/ 
potile of*' 1969/ 

1970 
1961 

100.0 0.6 66.1 26.4 6.7 - - - - - - - 

100.0 ... 71.0 24.1 4.9 ... - - - - • * • 

Pakietan 1972 
i960 

100.0 
100.0 14.6 

13.8 
28.1 

14.3 
14.2 

39.9 
23.5 

21.1 
12.6 

7.7 
6.8 

2-5 0.6 
".' - - " 

Philipplaae 1971 
1960 
194« 

100.0 
100.0 
100.0 

... 13.6 
11.5 

,19.2 

27.4       43.8 
29.6       39.9 
-—65.Î  

10.4 
13.4 
9.« 

3.6 
4-6 
4.0 

1.0 
0.7 
LS 

0.2 
0.1 
0.2 0.1 òli - 

• 

Bandi anali 1 1973/ 
1974 

100.0 ... J /ijB.I 21.0 18.2 9-9 6.6 3.9 1.1 1.1 ... - - 

Sri Unica 1973 
i960 

100.0 
100.0 

0.6 70.6 
65.3 

16.9 
19.0 

9-9 
12.5 

1.3 
2.1 

0.4 
0.7 

0.1 
0.3 Ò!ì 

- * " • 

fljrrla 19T0/ 100.0 10.} 14.3 12.« 24.0 14.» 11.4 8.6 1.5 0.6 0.4 ... - 

1  



~l 
Annex 1 
page  r; 

ajv^1j7l,   I960.   1950 (Confi) urn X  1     - Percent iifttrini ,IOn    (JI     liVir. ¿I*£J í* „.?.'..••' 

  
; 0 im •/' h» 

 • 

5 h.- 
ar.J 

jr.der  10 

100 hí 200 U 5OC lia 1(X«  . 
5 (tara Total  Ko. 

holding« 
MdliMt* 
ui'.hout 
land 

Under       l  •         •.  i> •• 
1  ha        and          ai.d 

mular 2. miri'!!' 5 

ai id 
urder  20 

Pw.ant  . 

10.1 
12.0 

and 
idiòti  Y- urdsr    Ou 

and 
«.Mer 2(0 

ird 
\indor 50O 

and 
andar  1000 

and 
0V«1 

'BJBOPE 1970 
1)60 
1950 

100.0 
100.0 
100.0 

0.4 
0.2 

29-û 
19.4 
ice 

13.«        22-7 
14.7         2Í.1 
 ¿6.1. _•• 

16.4 
l'l. ft 

19.5 

1.2 
1.3 
1.?, 

0.5 
0.4 
C.4 

0.1 
P.1 
o.a 

... 
- 

auttji«"^ 19,70 100.0 9-4 
8.3 
8.3 

11.6         1?.6 17.1 ?.'.•.. 2 
10.7 IV 1 

1.3 1.1 
'.0 

0.6 
0.3 0.1 0.1 

1960 
1951 

100.0 
100.0 -11-JR. ?--'•- 19-5 12.4 1.9 o.T c*. 0.1 0.1 

í»lgiu«¿ 1970 
1959 
1950 

10c.c 
10c. 0 
100.0 

2.7 
0.4 

26.6 
27-2 
4.5 

«.2        '5.8 
14.2        •'!<•••.'• 
 56. 1  

•9-4 
2.1.0 

i'i •'.* 
13. ' 
12.-. 

4-Ï 
4.2 

1.1 

0,7 
</.8 

0.1 
0.1 

... 
- 

Cucho- 10 / 
•iovakia— 1970 

1949 
100.0 
100.0 

... 91.2 
15-9 

3.2         3.3 
—46.1  

1.5 
21.1 

0. 1 

n.1 
0.1 
2.9 Ô.9 

0. i 0.2 0.2 0.1 

4/ Oannark* 1970 100.0 ... 0.7 2.1         7.¿' 
4.1        13-3 
 ?f:.S  

20.7 31.4 
28.7 
27 • 1 

31.4 
21.5 

5.0 
2.6 

1.5 
O.5 0.1 . 

1959 
1949 

100.0 
100.0 

'•5 
1.4 27-1 20.8 2.4 O.4 o.a ... *• 

Finland—' 1969 
1959 
1950 

1IX.0 
100.0 
100.c 

... 
14.7 
9.3 

I'.l         Z')-\ 
11.9        26-I 
 4?.i  

33.0 
¿f..i 
26.3 

?? . "i 
Ifi.O 
16.1 

7.1 
4.7 
5-4 

0.7 
0.3 
0.3 

n.i 

0.1 
- - - 

Franca^ 

Garnanp, 

1970 
19*3 

100.c 
100.0 

... 10.5 
5.0 

7.3       13.2 
8.1        15.a 

'5-7 
19.2 

22. n 
25.5 

23.3 
20.7 

5.9 
4-5 

1.7 
1.0 Ô.2 ... - 

Fadaral Re- 
public of 1971 

196O 
1949 

100.0 
100.0 
100.0 

0-4 4-9 
18.6 
14.5 

1?.'fl          20.7 
13.&       22-8 
 41.9—. 

198 
20.1 
19.9 

23-5 
16.8 
13." 

IV 5 
7.1 
7-'3 

1.7 
0.8 
1.4 

0.3 
0.1 
0.4 

0.1 

ö.'s 
- - 

Or «•c«-' 1971 100.0 1.1 21.6 22.3        34.'i 15-7 4.1 
2.6 

0.2 

0.9 
0.1 

- 2 

Hungary 

195O 

1972 

100.0 

100.0 4 9 

28.? 

85. ? 

 57.0  

c.O          2.r- 

"•1. : 

0.4 

0.3 
- - - 0.2 

1949 100.0 ... 9-1 "* 
I tal/ 1970 

1961 
100.0 
100.0 

0.4, 
0.3 

:)l-9 
j?. 6 

'8.9        24.7 
1P.6        24.% 

li.C 
i'. 1 

í.7 
6.7 

3.1 
2-7 

0.8 
0.7 

0.6 
0.3 Ó.1 ... - 

Uuaaboar«»   1970 
1950 

100.0 
100.0 

... 12.5 
5-5 

12.5 
 V¿.7~- - 

12.5 
20.1 

37-5 
i?1,.6 

12.5 
13.0 1.0 0.1 - - - 

«•It« 1968/ 
1969 

100.0 ... 54-5 lR.2        1-1.2 9.1 ... - - - - " 

i960 100.0 50.0 25.O 25.0 " _ 
1950 100.0 ... 42-9  50.0—- 7.1 • • - 

latharlaad »^1969/ 100.c 2.2 9.2 8.1        15.1 íi.i ¿•3. 1 15.I 1.1 ... - - - 
'970 
1959 
1950 

100.0 
100.0 

5-5 19.5 
15-4 

10.4         18.2 
 35-8  

20.1 
22.*: 

17. :> 
'7.2 

8.1 
Ö.4 

0.6 
0.7 !\1 ... - - 

low«**' 1969 
1959 
1949 

100.0 
100.0 
100.0. 

... 
7.7 
9-6 

10.8 

13.5        35-5 
20.8       38.1 
 59.2-- 

27.1 
21.3 
20.2 

il.é 
7-6 
1-5 

3-9 
2.5 
2.3 

0.6 
0.2 
0.1 

... 
- 

- - 

* polan*-^ 1970 100.0 19.5 13.9     28.5 26.1 l'.O 1.1 
0.1 

- 
0.1 0.1 

1960 100.0 18.2 14.5     30.3 26.0 9-7 0.9 

»ort\i«al 1968 100.0 0.4 38.7 20.6       2?.i 9.6 5-2 2.2 0.5 0.2 0.1 0.1 0.1 

8w«d«i»^' 1971 
1961 

100.c 
100.0 

... 1.9 
0.4 

4.9       19.1 
11.4       25-5 

24.1 
?». 5 

22.8 
7Û.2 

20.4 
11.4 

4.9 
1.9 

1.9 
0.8 - - 

1951 100.0 ... 11.9  38.6  23.8 15.9 7.7 1.6 0.5 

SwiUarland    1969 10c.0 ... 21.« 8.5       150 21.6 24.8 7-2 0.7 07 ... " 
United 

43 
6.0 
7.7 

;.î     i?.? 
9.2     16.7 
—26.5— 

ir.2 iy J 24.5 14.4 7.7 3.0 0.6 0.3 
IlDgdoa 1970 

1960 
1950 

100.0 
100.0 
100.0 

... 12.6 
14.7 

'5-4 
14.6 

20.8 
19.3 

11.6 
10.5 

5-4 
4.6 

1.7 
2.0 

0.4 0.2 

TugaalaTi* 1969 
i960 
1951 

100.0 
100.0 
100.0 

... 
21.5 
17.9 
27.0 

17.8       35.0 
17.O         36.2 
 46.8  

19.S 
21.5 
17.8 

4.9 
5.9 
6.3 

0.9 
1.3 
1.5 Ö.6 

- 
- - 

L. 



Anata. I 
pa*» 5 

ABTgX 1 .. fremii ^atrlteitioi! of «Md»aga_Vi .-1'*" "<! *«*»* m-aar/mo.  i960.   195P lC°n*.'Ji 

Taari Tot»! Ko. 
holding! 

100 Unidla*» \l*d*r     tu      ZI»      5 *•       1<> >»      » to        5° •* 10° M 

withoat    1 h»      and anil and and nnd ant and 
land lindar 2 nadar î undor  10 widar J!0 ut ¿lar 50 ««dar 10O undar Í0D uadtf JCO wndar 10O0 

•id 
1000 I. 

and 
ovor 

COMBI» 

aaariean 
I tao* 

«aatralla 

Hjl 

1976 
I960 
1950 

1956 

100.0 
100.0 
100.0 

10C.0 
100.0 
100.0 

.1.1 
M 
0.6 

2.6 7-4 
1.5 3.6 
 9.6  

50.a 50.0 
50.0 50.0 
20.0      46.6  

1O0.O 

•»• taaland 

•»el fie 
lalaadi 
(«mat 
TarrHorjr) 

197«'/ 
1971 
i960 100.0 
1930 '00.0 

19*9 100.0 
I960 100.0 
1950 100.0 

197? 1C0.0 
196D 100.0 
1950 100.0 

193» 100.0 

0.4 

1.1 
0.3 

1.» 

1.5 

6.0 

4.1 

îi|.2       9.1       24.3 

50.0     ÜO.0       Í0.O 
40.0    so.o     25.0 
50.0     50.0—- 

1.6      :>...? 
         ».6 
3.3    —13.] 

7.1 
5-4 
6.0 

6.7 

">2 

5-4 
S 7 

12.1 

10.0 
5.0 

4.8 
5-2 
6.7 

Par-caat , . . 

6. S IS!.5 
6.3 15.3 
6.3 T).9 

25-0      »5.0     25.0 

6.7 

6.4 

fi.iS 
6.1 

6.1 

5.0 

4-a 
6.3 
6.7 

25.0 

1SI.0 

1Ü.5 
13.5 

n.o 
»1.7 
ZÌ.Z 

i 
IS/ 
11/ 

I 

n.i 
15.6 
1S.5 

«•I 

It.2 
22.1 
1».9 

Unlaia tthoTwi»« apae urtati :m footnotaa. 
Claaaifl cation by lana wnrtar taiioorary crope. 
Claaaificatle« V   land inflrtar crop». 
Claaeifl cation by land unlar a»rie:iltur«l »roa. 
Claan. fi cation by liuti unirne cupa t'wr traditional 

acetar and 19 t<j*al lira» fer nmiarn aaotur. 
Data for 1970 axílttda ill  )TÎ holding! of ilia not raportad.. 
Claaalfieatian by cropland. 
Claaitfieatie« by euluwtai  Land (lana ander t:rope and caUtwftat 

patturea) for "l!i70 ciiwua awl by total area for iy«0 und 1950 eaneutaa. 
Claaaifleatit« by product»*» Land (a|Tio»Ltur»l   land and «ood «id fornati»!*) 

for 1970 canoni and by total aro» for i960 «rid 1950 canaaaa».. 
Classification by land unlar agricultural ara» for  1970 CIMM iuta* bjr 

total «-«a for 1950 atMiw. 
Clamtication by land unit* agrieultuiwl araa far <970 «ad Vint oanu»aa 

and tir total ara* for 1!»50 canaua. 
Data for 1970 rafar to privata lector onLy. 
Claaalfieatian by arabia land. 
Gluaiflcatlon by predite U w» lati« (afrlotlturai land and »oodiwd fowat landj. 

1Î..B 
14.7 
1)^B 

IM 

H.O 
IJ.9 

no 

15.9 
17.1 
13.9 

1Í.1 

18.7 
18.0 

eu 
7..Í 

ta.« 

9-4 

10. ;> 
10. a 
«.7 

u.r 
12.1 
11.0 

11.5 4-S 3.» 
13.0 J.J 3.9 
10.0 1.1 1.2 

Main Faatures of changea in BOOMS aajor agricultural atructural charac tariert ici a Main raatures of.  changea kn laome aajor agricuiturai ; 
^50-1970 Statigtica'lliv'tsklinrF'AO. Bone. April   vmZ 



Annex 2 
Pf 1 

4WncX 2,   - fareant dlotrlbutlon ef araa of holdin« to m« of tot«! wo-.   . 1970.I960.1950 

Tanr total 

Mrii* 

alferta   2/ 
lotawaaa f' 
Oenoioon 
OoatrnUifrloan 

0»f0 
Oaten 
Ghana — w 
Ivory Ooaft •» 
Uoothe * 

Litarla 
Libya   w 

Reunion ^ 
South Afriee 

Sierra Leone* 
Swatlland 
w»r *-.. 

taire 5/ 

1970 
1960 
1950 
1970 
1960 
1950 

1973 
1968/69 
1972/73 

1973/74 
1972/73 
1972/73 
1974/75 

1970 
1974/75 

1970 
1960/61 

1971 
1959/60 
1968/69 
1972/73 
1959/60 

1950 
1970/71 
1971/72 

1970 
196I 
1970 

UM     1 ha 
than      and 
1 ha    undar 
 2 

2 ha 5 ha 10 ha 20 ha 50 ha 100 he 200 ha 
and and and        and and          and and 

undar undor undar andar undar nadar undar 
S 10 20          SO 100 200 SOO 

300 ha     1000 hn 
and and 

undor       ovar 
*M9  

.Porcari. 

4.6 
4.5 
4.1 

10.2 
0.5 
0.1 

21.7 

2?6 

0.6 
4.1 

15.3 
24.5 

4*5 
7.9 
9.2 

0.1 
0.1 

11.2 
1.2 

6.0 
5.6 
6.8 

9.2 
1.0 
0.3 

25.6 
4.8 

17.8 
9.2 

1.4 
19.7 
21.7 

0.3 
0.3 

5.6 
0.1 

5.9 
6.2 
8.3 

3.0 
1.0 
0.6 

11.8 

0.5 
0.6 

Ö.Z 

7.4 
7.2 
6.6 

1.6 
1.9 
2.4 

6.2 

10.9 
9-2 
9.6 

1.7 
8.0 

10.5 

5.1 

Ô'.6 

M        4.4       17.8 
16.4       15.9      30.8 

(.3 
6.0 

15.9 
0.2 

11.2 
16.O 

1.4        7.1 
2.4       IO.) 

0.5        0.9 

11.7 
16.0 

O.? 

46.3 
49.8 
37.5 
10.8 
75.4 
70.0 

78.8 
70.0 

Mil 

J1T4 

I  



Animx 2 
pa«« 2 

UHM. 1 - Promt dtntrifrUoti oi ara» a f holding* «ff »iw> or total «ra» -M 1pTO.1960.iyiO tco^t'd) 

r«Mr 
lb* a» 
•Id» 

Laaa 
than 
1 ha 

1 ha 
•rid 

undir 
? 

2 ta* 

«ador 
S 

5 h* 
•nil 

under 
10 

10 h» 
tad 

Luder 
go 

20 ha 
and 

untlar 
«.0 

50 ht 
and 

1C0_ 

MX) ha 
Mid 

«Aller 
200 

200 ha 
and 
ondar 

—52L. 

500 hu 
and 
undar 
1000 

1000 ha 

o^rnt 

Ècm» una *nrwâi, MOTU 1970 
1960 
1950 

100.0 
ict.0 
icc.o 

0.1 0.1     o.i 
0.1     00 
—0.5— 

CS 
Ci. 
0.8 

1.0 
1.2 
2.0 

•roaa«. 
4.3 
0-7 
8.4 

8.6 
10.9 
U.ft 

12.6 
13.7 
13.9 

20.7 
14.0 
13.2 

8.9 
e.e 

30.5 

42.9 
44.2 
16.9 

Canada 1971 
1961 
1951 

160.0 
100.0 
100.0 

... 

 0.1  

0.1 
0.1 
0.2 

0.4 
0-5 
0.7 

2.6 
6.0 
6.0 

e.a 
11.9 
tí.6 

16.5 
26.0 
25-3 

71.4 
2<?.i 
30.4 

12*7 
ie.i 

13.2 

Coeta Klea 1973 
1962/63 

195» 

100.0 
100.0 
10Ü.O 

0.2 
0.1 
0.1 

0.3       1.4 
0.3       1.5 
—1.9— 

2.1 
2«5 
2.7 

3.5> 
5.1 
5.0 

12.4 
14.1 
14.6 

12.7 
«J..? 
11.9 

12.6 
11.8 
10.2. 

18.4 
15.2 
11.0 

10.9 
9.4 
7.2 

25.1 
26.1 
35.4 

Qcalaloan fcapualic 1971 
1959/íO 

1950 

100.0 
10D.D 
1(1).0 

1.5 
4.0 
2.0 

2.7      8.6 
5.5   11.4 
—11.6— 

8.4 
8.6 
9.6 

8.5 
9-9 

10.6 

1J.1 
12.2 
12.8 

5.8 
7..5 
9.6 

3.1 
6.5 
7.2 

7.7 
7.6 

5.4 
6.4 
4.7 

21,1 
20.3 
24.3 

El Salvador 19Î1 
19*1 
1950 

100,0 
1(1),0 
IflO.O 

4.8 
3-5 
2.3 

5.6      9.1 
4.1    I.J 
—10.1— 

7-6 
6-5 
6-5 

8.6 

e.o 

u. a 
13.5 
13.5 

10.6 
10..T 
9-7 

10.5 
8.5 
9.6 

lì.2 
13.T 
12.9 

<-5 
8.2 
7.5 

«•5 
15.8 
15.9 

Oaadalaup* » 
Haiti 
•»•dura« 

Jaaaioa 

1969 
1971 
1974 
19*2 

1966/69 
196I 

100.0 
1IÜ.0 
11)0.0 
1l».0 
10J.0 
1IÜ.0 

8.1 
21.4 
0.8 
0.4 
6.'J 
3.7 

14.5   25.6 
24.5    31.6 

2.1       Í.Í 
—7.1— 

e.9    13.8 
7.8     11.3 

9-7 
14.0 
7.6 
8.1 
9-1 

11,5 

3.2 
5.7 

10.2 
10.Ì 
SO 
4.8 

3.2 
2.8 

17.5 
16.6 
4.6 
«•5 

J...2 

11 •!> 
10..6 

\.B 
4...0 

32.3 

10.2 
8.3 
5.0 
5.2 

11.9 
9.7 

43.3 
6.1 

7.0 
7.7 

39.Î 

15.O 
20.6 

last oo 19T0 
1959/60 

1950 

100.0 
1IB.0 
100.0 

0.1 
0.1 
0.1 

0.1       0.4 
0.1        0.6 
—0.8— 

0.6 
0.4 
0.5 

0.9 
0.7 
0.7 

2.0 
2.0 
2.0 

2.6 
«•5 
2.3 

3.5 
3.4 
a.9 

6-5 
5.6 
5-5 

7.2 
6.2 
5.8 

74.1 
7».4 
19.4 

N^a. 1971 
196O 
1950 

100.0 
100.0 
100.0 

0.1 
0.1 

0.8       2.6 
0.9       4.3 

4.3 
6.J: 
9.1 

8.7 
10.6 
13.2 

19.8 
1M 
20.4 

17.3 
15.8 
13.5 

12.0 
11.1 
8.9 

11.J 
10.5 
8.6 

6.6 
4.8 
5.3 

16.3 
15.7 
12.7 

»tarto lie* 1970 
1958/59 

1950 

rpi.O 
100,0 

' roo.o 

0.2 1.2       6.5 
2.7       M 
—10.3— 

7.2 
8.6 
9.0 

¡Í.0 
11.0 
10.3 

11.6 
ii.e 
1Î.J 

10.7 
111.6 
1Ü.4 

16.6 
9.7 
9.0 

37.0 
36.0 
33.1 

... 

. 

tt. Laola 19TV7/ liOO.O 6.Ì 6.9       6-9 10.3 6.9 6.9 6.9 10.3 38.0 ... - 

ttoltad Stata« •19«f 
1959 
1950 

1*10.0 
«0.0 
«00.0 

... 0.1 
0.1 

—0.3— 

0.3 
0.5 
0.8 

0.9 
1.4 
2.4 

«.9 
6.(1 

10.3 

10.4 
13.9 
17.0 

15.O 
15.7 
15.7 

17.5 
IS-? 
13.O 

11.0 
9.1 

40.4 

B-9 
J6.8 

Virgin tilanda 1969 
i960 
1950 

1100.0 
«(».0 
1100.0 

0.1 
0.1 

0.4       LI 
O.?       2.8 

1.1 
2.6 
3.9 

3.5 
3.3 
3.9 

T.O 
8.1 
T.I 

4.7 
7.7 

11.5 

11.7 
10.9 
19.2 

70.1 
21.6 
50.0 

41*6 

L_. 



Affici :' 

«TU» ¿ ZìZSJPii.-'~.S VV.H*-''"-'- 
CO/lt'il 

Uracil -* 

Collabi» 

Ecuador 

SuriaaM 

Uruguay 

Vanatuia 

?•».- 
•VaUÌ 
»rr,» 

1970 
IS60 

100.0 
100.0 
100.0 

0. 
0. 

1970 
I960 
1950 

100.0 
100.0 
100.0 

1'. 

1971 

19*>4 

IOO.O 
100.0 
100.C 

u. 

1974 
1954 

100.0 
100.0 

0. 
0. 

¡972 
1960/61 

100.0 
100.0 

0. 
0. 

1969 
195V.W 

100.0 
100.0 

2. 

1970 
1961 
1951 

100.0 
100.0 
100.0 

1971 
1960/p 

I00.C 
!00.0 

• 

e-., a 

.a—_.. 

•ÍL. 

"0   :  1 

 .19...... 

11.1 

_1S2— 
uri-!'- 

. i.'Ü H» 

¡V.Ci 

avide 
 ¿0ü__ 

4.1 1 

„unMr 
_1_>.M  

•me 
ov«r 

.    . .>sff;'it. ..... .... .    .    .    . .   . . 

i.l 

6.1 

7.-J 
J.7 

7.0 
1 '. •• 

:±.\ 
>.1.J 

O.tl 
i o.a 
lo. 7 

4 :--.', 

4Ï.1 
4%Z 

5.T 

r.1 

6.Í' 

A.''. 7.?; 
10.' '•,.6 

1.1.I 
i i.4 

11.) 
11.4 
M.} 

44.? 
'.0.9 

1.) 1.':, > i;.4 
11 .•, 

i:.4 
ií.6 
-•i.'i 

IO.4 
n.o 
1..-'.' 

}0.« 
«0,4 

2¿.í 

4!« 
16.*, r,-0 8.6 Ú.9 

7.7 
?0.0 
Ì7.4 

4.1 S.1 

¿9 

>. » •\.\ 

S 7 
4.& 
5.S 

61.7 
Í9.S 

7-'» 
9,< 

7.4 
6.G uà 

¿. i 
1.3 

6.4 
10.4 

9.6 
13.? 

24.5 
17.9 

-.1 
2.Ì 
i.1 

4.0 
40 90.0 

12.3 •5-5 
l'i,4 

58.4 
56.9 

Ï.3 
3-1 }.6' 

9.(J 
7.1 

66.7 
71.7 

. . _..„ — 
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¡MOCK 2    - farccnt distribution of area of fefildtti y .1» ef total araa ^ 1970,1»60.1950(Cont'd) 

Taar 
Total 
KT«» 

Lam 
than 
1 ha 

1  ha, 
and 

•endar 
2 

2 ha 
and 

urlar 
5 

5 ha 10 ha 
«id and 

imi >r uniar< 
10 20  

20 ha 
and 

undar 
 JO.,. 

50 ha 100 ha 200 ha 500 ha 1000 ha 
and and and and and 

undar undar undar un ria r over 
100 «00 59«.. 1000 

«Alá 

Bahrain 

India 

tndanasla 

In« 

laraal " 

Jordan 
Iona, Rapublio ef 

twatt 

Pakistan 

PUlllppina» 

Savdl Amala 

Sri 

Syria.- 

1970 
I960 
1950 

10O.O 
100.0 
100.0 

9.7 
9.¿ 
6.5 

13.1      2-1.7 
12.9     25.? 
—35.9— 

20.7 
20.0 
21.7 

16.4 
18.3 
18.7 

9.6 
7.5 

12.7 

4.C 
2.3 
3.7 

0.5 
0.4 
0.2 

0.4 
0.9 
0.4 

0.3 
0.5 
0.1 

1.0 
2.6 
0.1 

1974 1CO.0 2.5 7,5     25-0 25.O ?5.0 12.5 2.5 ... * 

1970/71 
1960/61 

1954 

100.0 
100.0 
100.0 

9.0 
6.7 
5.6 

11.9     2S.8 
12.'.     27.8 
—3Ï.2— 

22.4 
22.7 
22.-; 

17.6 
18.5 
19.5 

9.6 
9.4 

13.2 

3.-1 

2.8 
3.9 

.'.'. - 
- 

13.6 
10.3 1973 

1962/63 
100.0 
100.0 

25.3 
25.2 

20.7     23.0 
20.1      21 .B 

3.3 
9.9 

8.9 
6.1 '¿\ ... o!i 0.6 0.9 

1971 
1957/58 

1971 
1950 

100.0 
100.0 

0.6 
0.3 

1.5       5.7 
0.5       1.5 

15.1 
ï.6 

24.8 
5-4 

26.0 
11.0 

6.5 
7.3 

4.5 
6.2 

5.3 
10.0 

10.0 
11.2 44.0 

100.0 
100.0 

1.1 
0.« 

2.6       8.2 
—8.4— 7.3 

4.7 
8.8 

2.2 
5.0 

2.0 
2.3 

4.5 
4.6 

16.2 
19.5 

?3.5 
29.1 

11.7 
14.2 

1970 100.0 3?.'. 33.2     17.« 14.4 2.5 ... " 
1960 100.0 JO, 6 33.8     19.5 7.1 6.0 3.0 

3.6 
... 

1950 100.0 32.3 —52.O— 6.7 5.4 ... 

1953 100.0 10.9 —14.O  20.1 24.fi 10.6 '.2 4.9 2.7 7.0 ... 

1969/70 100.0 30.4 40.?      21.1 ... - " 
1961 100.0 53.1 33.4     13.5 ... " 
1970 100.0 3.4 3.4       6.9 10.4 20.7 17.3 31.O 6.9 ... * 

1970 100.0 1.3 J.?     25.1 26.5 18.7 13.1 11.4 ... 

1959/60 

1971 
1959/60 

194fS 

1yii/i4 

10c .0 

100.0 
1CO.0 
100.0 

Í» J.k. 

3.4 

1.9 
1.6 
2.9 

«••i 

6.C     22.3 

9.1    36.5 
10.2    31.» 
—4O.4—— 

25.0 

18.3 
23.7 
17.5 

42.7 

12.8 
15.? 
14.7 

7.2. 
5.7 

11.1 

13.9 
2.1 
2.9 

2.0 
2.7 

35.5 

8.2 
7.8 .:*. 

- 

1973 
1961/62 

1970/71 

100.0 
100.0 

22.4 
15.4 

24.1     2S-4 
16.4     ««0 

9.'. 
8. ri 

6.1 
5.6 

9.6 
5.4 4Ì0 4~8 • 18.8 ... - 

100.0 O.S 1.9      3.1 11.? I8.5 27.3 11.1 7.6 13.5 
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tíiELl     - rtrom dUtrtbJtlon of ara» of holding« by ti»» of total aroa, K 1970» 1960.1950 (oont'd) 

Total L*M 1  ha 2 ha 5 ha 10 ba 20 ha 50 h* 100 ha 200 ha 500 ha 1000 ha 
Ta«* •raft than «id and and and and tod and and and and 

1 h» undar ondar under ond«r ondar undar ondar andar ondar •rar 
2 5 10 ?o 59   , 100 ... w 590 1000 

CBSES 1970   lOO.u 
1960   100.0 
1990   loo.o 

1.7 
.1.5 
1.5 

3.5     li.» 
2.9     11.9 
—17.7— 

1S3 
18.1 
17.9 

16.0 
19.6 
16.7 

17.8 
19.3 
15.0 

9.0 
6.8 

14.7 

10.1 
5.7 
5.1 

4.2 
4.3 
9.3 

2.3 
2.4 
0.3 

8.4 
5.5 
1.8 

lutria V 1970   100.0 
1960   100.0 
1951   100.0 

0.3 
0.3 
0.3 

0.9       3.3 
0.9       3.6 
— 5.5— 

6.? 
É.8 
7.6 

14.8 
14.7 
14.3 

25.7 
23.2 
I9.6 

11.4 
10.2 
7.0 

7.4 
7.7 
6.0 

30.0 
5.9 
7.2 

4.2 
5.1 

22.5 
27.4 

tolgi«« » 1970   100.0. 
1959   100.0 
1990   100.0 

1.9 
1.8 
0.3 

'.5       6.5 
3.4     10.8 
—22.3— 

15.7 
21.9 
23.9 

30.5 
29.2 
25.7 

31.2 
22.2 
1S.6 

9.5 
7.6 
6.9 

3.2 
3.1 
2.3 

... 
- - 

Oaaohoolovakla ^ 1970   100.Ò 
1949   100.0 

5.0 
1.3 

0.7       1.6 
—13.4— 

1.6 
16.1 

1.4 
19.0 

2.0 
a.9 

6.9 
41.3 

11.9 18.0  • 19.8 31.1 

»«»it*/ 1970   100.0 
1959   100.0 
1949   100.0 

0.1 
0.1 

0.2        1.2 
0.4       3.0 
— 4.2— 

'i. 3 
12.6 
13.0 

21.2 
25.9 
25.O 

44.4 
39.7 
41.3 

'5.5 
10.9 
9.6 

10.2 
4.5 
3.5 

2.9 
3.3 

rim-d^ 1969   100.0 
'959/60   100.0 

1950   100.0 

3.3 
3.9 
1.6 

16.6     33.2 
4.1     20.9 
—27.2  

29.1 
29.6 
27.O 

14.0 
25.3 
25.2 

2.5 
13.1 
15.3 

1.3 
2.3 
2.4 

Í.2 
1.3 

;;; 

fMM« 1970   100.0 
1963   100.0 

0.7 
0..Î 

0.?     3.0 
0.8       3.5 

7.1 
8.9 

18.0 
21.9 

36.8 
36.0 

19.7 
17.1 

13.6 
7.7 3.9 - 

Oaraamt.radtral RopukHo 1971   100.0 0.6 1.8      6.1 12.2 28.3 36.9 9.3 3.0 1.8 ... • 

i960   100.0 
1949   100.0 

3.5 
1.1 

3.^       9.9 
—10.!— 

I7.3 
13.1 

28.0 
I7.8 

25.8 
21.4 

7.2 
8.8 

2.8 
5.2 

2.3 
22.6 - 

Oraao« 1971   100.0 
1950   100.0 

3.1 
6.4 

9.2     32.5 
—43.4— 

3O.5 
22.1 

15.4 
10.1 4.7 

2.5 
1.7 i.B 2.2 1Î8 îTe 

few 1972   100.0 
1949   100.0 

3.2 
1.3 

0.9     0.8 
—25.4- 

0.2 
23.8 12.4 6^5 

0.1 
30.6 

0.2 0.6 3.4 90.« 

Italy 1ff0   100.0 
1960/61   100.0 

2.4 
2.7 

4.1    11.7 
4.5   lì.? 

13.3 
15.0 

13.4 
I5.I 

13.4 
13.1 

8.1 
7.3 

33.6 
6.1 6.5 4% iû» 

I«uaatorj*gV M70   100.0 
1930   100.0 

0.2 
0.2 

0.r)      Î.2 
•— 9.Í- 15.0 

17.0 
33.5 

60.7 
35-6 

14.2 
5.7 Ò.7 - 

•alta 1968/69   100.0 
1959/60   100.0 

12.8 
11.0 

19.2   44.9 
22.0   43.9 

19.2 
I6.5 

3.? 
5.5 

0.7 
1.1 ... - 

lataarlands » 1969A0   1O0'° 
1959   100.0 
1950  100.0 

0.5 
1.1 
0.9 

0.9     4.4 
2.3      8.3 
—11.3- 

13.5 
18.« 
20.1 

34.4 
31.O 
29.4 

37.0 
29.1 
30.4 

6.7 
5.2 
5.3 

2.6 
3.8 
2.6 

- 

>»fl/ 1969   100.0 
1959  100.0 
1949   100.0 

1.3 
1.6 
1.6 

4.5 28.0 
6.6 33.4 
—35.7- 

36.2 
32.5 
31.4 

-19.5 
16.4 
I9.6 

8.6 
7.5 
9.5 

1.9 
1.7 
1.9 0.4 

... • - 

Poi-d 12/ 1970  100.0 
1960  100.0 

1.9 
1.5 

4.2    19.8 
3.9    18.6 

38.5 
33.* 

29.6 
22.9 

5.6 
4.5 

0.4 
0.8 0.6 4*1 6.2 3.2 

PortacaJ 

.004« ^ 1*/ 

1968   100.0 

1971   100.0 
1961    100.0 
1951   100.0 

2.5 

0.5 

2.6 

4.2    10.8 

2.1    13.2 
1.5     8.4 
—28.8— 

9.6 

20.6 
18.0 
27.2 

11.6 

20.5 
23.5 
18,7 

10.1 

22.4 
26.6 
11.7 

6.0 

9.7 
10.7 
4.7 

5.7 

11.0 
11.3 
6.2 

9.2 i.9 21.4 

MtMrlMft ^ 

feltad IlnfAon 

1969 100*0 

1970 100.0 
1960  100.0 
1950  100.0 

1.1 

0.1 

1.6     6.2 

0.1     0.8 
0.3      1.3 
— 1.8— 

19.9 

1.6 
2.2 
2.9 

41.6 

4.0 
5.6 
3.6 

24.3 

14.6 
18.6 
17.6 

3.6 

18.5 
19.8 
20.5 

0.9 

18.8 
17.8 
18.J 

0.6 

16.8 
12.8 
33.2 

7.1 
6.0 

17.7 
17.5 

YofMlaola 

1951   100.0 3.1 —23.2— 21.9 

13.0 
16.3 
15.1 S.o 

0.1 
0.4 

28.7 

0.) 
0.7 

0.8 
1.5 

1.2 
1.7 

16.6 
6.2 
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mn-7. •> lJc : -snt   dl - • b.t ion i !' T* .. <•* rt ' d?n * , 1 )r)(' '. t-;r,t ' 

a-) .AI ..«"3" 1   lis       l   t.a ',. n« U,  ni. ;.''.' "la ',0 h.i ¡OC  t-.-. 2a:  ha ">00 r.a 

ïtai are* th.au ani*          rac ano ¡Ulli unr «1.1 and inri and ïr.'.; 
1  ha undrr    under i. r> .er un.» r vmicr vnrier undfir an der linder f.»t r 

1i.. V!) :0(; ;:oo SOI! • OOP 

1971» 

.1* react. 

0.3 OO.A.-H ;00.0   0.1 0-7 1.3 3-5 4.1 "C 

1960 •'00.0 ... 0.1 0.4 o.e 1.4 $.!i 4-2 <+>. 
'950 100.0 ...   ... 0.1 O.") 0.9 1.7 4.4 4.-" !'7 .t' 

ita eri CHT Sii»« V?69 100. 0 10.0 ^0.0      :.   .0 r-'-b 1">.0 17.5 - - - - 
I960 100.0 7.4 ifi.1)     y... iE.1. à-4 3-7 7.4 ... - - - 
19V1 100.0 1.9 • •-37.fi— 18.5 lfl.5 - 5.6 ... - - 

iu «.tralla 1970/71 ion.0 ... 0.2 0.5 1.0 3.0 3.9 J1.4 

1959/60 100.0 ... 0.1 0.2 0.6 1.1 3.3 *-9 90.ÍÍ 

1950 100.0 ... ... 0.1 0.3 n.( 1.3 3.9 4.4 "'< •.?. 

Ti ¿i 196P/É9 100.0 1.2 2.1      9.6 ."1.6 19.6 45-7 ... - - - - 

Quam 1969 1C0.0 o.y ¿.6     e.? 3.5 4.4 8.9 ÎO.P ... - - - 
196O 100.0 0.7 i.c     14.9 6.7 7.'i 14.9 "Ì2.2 - - - 
1950 100,0 1.0 —l9.i-.-~ 9-9 19.6 19.8 ¿9-7 ... - - - 

Max Zealand 1<»72 100.0 0.1 C.j 2.: CJ.î 9.4 17.3 11.8 3.7 
19',9/éo 

1950 
100. 0 0.? 0.5 3.7 7.0 11.O 57.1 12.0 46.', 
100.0  0.2— 0.? 0.5 4.0 6. fi 10.1 16.4 11.9 *->.<* 

Pacific  Island» (Tivnt Ij6'j 100.0 0. > 2.':-       12.4 ISO 10.1 14.9 47- s ... - - - 
î'arritoiy) 

_l/ OnU'ia otherwms 9f.t-:iîx*<i  1.11  lonincte«. 
?/ i;l»aa.i rv..itiL,n  ¡jy   l&n-! ur,f*.r teiipoxtry o-opn. 
3, Claarjt» .atiori  try   îa'v-,  'ji !<;r  -n-e. 
4/ Clan»'fier1 .m  Ì ••>   'an* nrnier r i'ri cul VirU  uren . 
y Cl»au»i-'.3t.-.-  m-  mr.rl urinr cmns  tn   tra-J-tim^i  i-ector and bj  total ara» for «odam aaoW. 
6/ 1írtt.i  for   197'   arriud«  M   iT7   hoi...nía  "J   *:i« i.-t r*-ort ed. 
T.' Claáaifj cation  o»  rit>'¡and. „.. .   .     >  .   , 
B' Clanaifx-atm-   oy rvilti-atti  land U'J"¿ «"»'»•'   «•'">« "»'' "uitieatad pasture«) for 1970 cenane and br total araa tor 
-^ 196O and  19V'- i-enaun»«. 

«1/ CJ».iifi'»tir,ri by -u-oduetiva  land (e*-ri cultural   land ard ir.e-) and  fVr-.'land;  fer  197C census at.d  by total  araa  frr 
•• . I960 and   195.  c«inni< 

W rlaaaif latirr,   iv  1a;'d  urW-r arri miterai .ira«   fc-  1'^G cenau« ard lij trrtnl-area  for   19V' renana. 
~~J 'ilaauificolioii  hy   land un 1er ^Tir.u.V rr;   arra   i->     ;/K «iC   1>6"   -.eoe^au and   b;   tolai   araa  !«r   195*'; ""•»•• 
"Ì2./ "»ata  f'.ir  'Vr-  ra'otn  t-   -Tititi oar.t >- -nl.,'. 
l"j-' Clan«'. -icati;n   r •   irnblc i.-ji •». 
V/' Dot* on are.-i   ."rr   ',i'.1   —'lat«    :o  arsble   UT-: .nly. 
¿•' CiaBOi'i'-atiw  tv nrod-jrUvB   .ajil  ( Jwr-,=ul tunl  lonri  and «o')d and  forert land  . 



Annex ì 

minsi .3(a) 

A PnOFILP 0?  'SEÍPIB AGHIC.'JL'I'í^'L:., T<10L5t   IWPtFH&.TS ATO mJIFMTiT   AT 

ROHA'j F^TI.T •<fQ?.?r.y.far.r¿asHiP PBOOTCTIKT T^TEL 

Product l'oflcri g_t i <w 

Hand Toóla - selected product« o.g.  «pude, hoc, fork.,  sickle (Noto: could 

I» expanded to animal drawn implements) 

Harket Annoct 

1.       Users:, Small farmers ¡holding losii than 2 hoctAre or for garden 

work. 

2*        Method of Baient, Can be Bold directly to -the farmers or through 

wholesale di atributor. 

3»        Harkqt potential:. Home - for local markets within, the couniry 

Export - very limited. 

4»       ROOM it o it ont of FeftBii>ilitj._.flt|J"J2J. mtty n0't ** «t'-ceooAry. 

5*        Expert A«siat.tncoi Hay Ve required if moderni machinery iß used. 

Expert adrice on heat treatnont c«a improve 

on product quality. 

*>•        Joint venture; Hot recoomended. 

y.       Linkage with other industry: Woodworking äjoduotrie« or local 

carpenters. 



EST AU,:'. O i'; ./ft i K MÁTi/^i'iIIRINO  i'HOt'II.K 

1.        Produci. 

Manu facturo of bp^ie,  hod,   fork,   ruck I« 

^*        Fi -oil u c i p po c i f i ca t i nn (aolocted four prodrct ni:) 

Annex 3 
P*g« 2 

S ¡••aci.fi oat ion 

Mudo and  uhank air.sscr ovoi'r.ll length 20", 
t)lad<j nizo - 8" j, 6" ueigh•', - 1.^ kr. 

Mi?, i. murr, l'.cn.'çth ol   tin<s -  10",  wiith - 6",  tin3 
difunot'jr - V' veif,ht  ' k(*. 

Vetri.im.- fork. - 3 P^onpo,   ìen^  '4", width 7" 
dia of pivriß 5/^"»   tan£ bore -  1;v" dia nin.- 
2;••" in.-»:;.  Wfliffht 2 k,*. 

Lor.fcth - fJ"(  nnx width  l",  >arfUi - 5",  W3i/-;ht -  ¡r k;f. 

3«        Materi ni ..^^1V<',',.1?.I.LIL(,':' 

Material, rtpeci fi cation for ì\»i:-1 tfjii! vii 11 tr- -.*> follows: 

5àE -   i07'ì,  ^rjon -        «i.T'J -io 0..3S 
Hc.:-i[íf:ifii^ •- '.-.30 •'•o 0.6C 

TliO ir itcriai   ).."> S'ntjblr» fc fc-,, -  n/id hcet vreri.tr.?nt. 

4»        Production '/"l^nip 

bpac¿e 

Ho« 

Fork 

Sickle 

Muour.lly operato,! macinivi tools      Eia-etri e povror opented 
No.  Rlootrif poimr availublo machine toola - supply 

30 kw, 5o/c/a ningle phr.se 
220/2/1 Cv AC 

P-ort./u-iy/arjift 

+- 

4 

4 

A 

/* 

16 

"Annual Prod. Prod./day/ahi ft »Annual Prod. 

1,000 

1,000 

1,000 

1,000 

12 

12 

12 

12 

3,000 

2,000 

3,000 

3,000 

I      /|,000 unito dB 12,000 xinitc 
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5.    Itonntiwfii' ncquirrinent - Direct laljouri 

liera Category 
Shop without electrical 

power." 
Shop with electrical 

power 

1. Skilled 3 (including owner) 5%(including owner) 

2¿ Scmi-okil- 
lod 

- 2 

3. Unskilled !.. 1 

; »Indirect Labour: 

1. Skilled - 1(Accounts clerk) 

2. Semi-okil- 
lcd 

- - 

3. Unskilled 
- - 

Total Manpower 
4 

9 

6«    Floor Area 

Shop without electrical supply Shop with electrical supply 

20ft x 15 ft - 300 cq. ft. 40ft. x 30ft. -   1,200 sq. ft, 

«•f• Pigar« 1 and 2 for Layout and Plan. 



(WITHOUT ^.y.c-ijnTTA' '••"ri,'.,f) 

EISESLl 

*^.. 

:•<' 

Raw material and finished 
good storos 

Area20ftx15ft 

Coaí-fircd furnace on J 
har.d bel!ows-iyp ; b!o vs.- 

&Ää 
Pedal-typa 
flndipg innchin«! 
 *r 

 E 

tisnd niLbier 

j\   Work ir»   A 
\ progress / 
\ / 
\      / 

A 
!/  \ 

Tool 
rack 

rc: 
Assembly -.'' 

*v ̂
. 

Toilet 

P*f* 4 



SUPPI.r ftVA.T!.A^y.K) 

222BL2 

"*er 

:x'. 

Raw material and 
finished goods stores 

Power shear 
WA %-in. thick 

Oit- or coat-fired 
furnace, ft hp biower 

Macha, cat 
tpring-forgc hammer 

j" • --\ ¿V' • 1 ton ; 

Wnnm 

Anvils 

i   i K^J 

Quenching tank • 

m 
Pedestal grinder 

Polishing machine 

ATM 40ft x 30ft 

Nibblet 

Yc 

Manual toll 
bendino machine 

XT* 
Aasembly aree 
end   X 
hand-paint area 

/ \ 

Tool 
rack 

\Work in progress/ 

X 

Electric arc-welding 

120 amp IJHJ 

Welding area 

L„ 
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L_._ 

Power 
Supply 

Hand oporated Machine Tools 
(electricity not available) 

Elnotrically operated machine 
tools 

1»IT 
30kw,  50c/s single phase 
220/24OV AC 

Item Description 
fío. 
Iff. 

Price US $ 
estimated 

Description 
No. 
Off. 

Prico l»5 i 
estimotod 

1 Hard »hear 12" 1 200 Power shear i" 1 500 

2 Coal  firod fur- 
naco with hand 
bellow type 
blower 24" x 
24« x 18" 

1 2200 Oil  fired or 
coal   fired 
furnnce 'hn 
24.24.10" 

1 5OOO 

3 Anvil with pe- 
destal 200 kg 

2 200 Mechnnical 
spring forge 
h room er lton 
3/4 hp 

1 4000 

4 Quenching tank 
24Mx24".24" 

1 300 Quenching tank 
36"x36"x36" 

1 500          I 

5 Pedal type 
grinding machi ni 
12« wheel 

1 100 Anvils with 
pedestal 200kg 

2 200 

6 Pedal type pol- 
ishing machine 

1 100 Double ondod 
pedestal 
grinder -^hp 
12" wheel 

1 400 

7 Hand nibbler - 1 200 Double ended 
polir.hing 
machine £hp 

1 400 

8 Blacksmith's 
tools and con- 
ventional tools 

set 600 Manuul roll 
bending 
machine 

1 200 

9 Miscollnnous — 300 Eloctric are 
weldinp 
machine 120ampr 

set 600 

10 Blacksmith's 
tools,?" 
portable drill 
point can and 
brushes 

set 600 

11 - - MisccllonouB — 50O 

Total cost US t 4000 Total cost US t 12,500 
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Annex 3 
PM« 7 

(A) 

0>> 

(o) 

(«0 

Basic Inve:;ttncnt Shop with no elect» cupp. 

Fixed Capital US $ 

(o) Electrical installation 

land 

Building coot 

ir.r.5.00/ì:q. fi, - 300v.fr. fi 

u:;^.co/::f(. n. - 1200 " 

Furniture fittings, 
racks etc. 

Machinery and equipment 

(0 
iff) 
00 

(B) 

lùrection 

Transport (cart or trolley] 

Contingcncicc 

Fixed capitivi total US S 

(a) 

00 
(0) 

(a) 
(0) 1 ContingcncicD 

Working Capital 

Direct material (3 months) 

Labour (3 months) 

Indirect cooto 

Training conta 

(0) 

Working capital total U3 3 

815 

950 

300 

35 

Total Investment 
required (excluding coat of 
Una) C- (A + B) US 5 

2,100 

8f200 

chop with elect, cupp. 

US S 

2,370 

2,875 
600 

500 

155 

6,500 

27,700 



9. Annual Manufacturing Cost 

9 *9.A¡niroct Material Cost 
MM0W -Manufactured tivni shop 

BOP - Boußht out finished 

ilUMX  " 

IMP - in; )or xeu Q tVVl i»* *vw 

"'"'" M n I Weight Unit Shop without       j Shop with fclootrical 

Item 
0 

H 

6 
p 

M 

P 

of 

blade 

ijifcckg 

Raw Mat- 

erial 

Cost 

Electric Supply supply 

Prod/ 
Year 

Tot« 
Kat. 

Gout 
US ? 

Prod/ 
Year 

Tot. 
l'îat. 

Cost 
U3 5 

30cAc 

Sp:uîc X 1.5 30C 1,000 l,r>C0/.50 3,000 <i,5C0 1,350 

)Ioc X - - 1.0 30C 1,000 1,'XX'l 330 3,000 3,000 yoo 

rwk X - - 2.0 30C 1,000 ;\f)T.O COO 3,000 6,000 i,0oo 

Sioklo X - - 0.5 300 1,000 500 150 3,000 1,500 450 

V/oodon 
handle - X - - 40C 3,OX - 1200 9f000 - 3,C>oo 

Handle 
(oicklo) ~ X - - IOC 1,000 •• 100 3,000 - 300 

Nails + 
furrolc - X - - - - - 200 - - 400 

15¡M Scrap for steel 

- 

230 675 

TP^-.I direct material cost U55 },26'0 
! " 

I    - r.475 

9B   Tndireet Material Cost 

Indirect items 
4000 Units/year 

Cost US3 
12000 Units/year 

Cost USS 

Lubricants, coolants, etc 

Maintenance and npare parts 

Puints, offico supplies 

30 

200 

200 

50 

1,000 

500 

Total indirect costo 430 1,550 



r 
JC   Power, Fuel and Viator Cost 

Ann« 3 
pa«« 9 

Item 
Shop Vo.thc<ut olectv 
ricity supply 
Cost USS/Ycar 

Powor 301.-Y.-, at 60,000kwh 

Fuel t coal/oil 

Water 

Total 

550 

50 

6oo 

•-..S.iOp' with elect- 
ricity supply 
Cost U3C/Ycar 

2,500 

1,000 

100 

3,600 

91)    Trancport Cost 

External transport 200 USS/year 500 USS'/Year 

9E   Labour Cost 

Catagory 

Direct 
Labour 

: 

Sub-íjtal 

Skilled 

Setai- 
Gkilled 

Uri-skil- 
lod 

Indir 
cet 
labou 

1 - r 
Sub-tjotal 

Shop without elc trie supply Sho   with oleotric suoply 

No. kate/yoar 
Off. nsft 

1000 

Coo 

Total wage per 
year US3 

3000 

800 

3800 

3800 

So.    Rate/year 
Off.      USS 

5 

2 

I5OO 

1000 

800 

1200 

Total wa^s 
/year USÎ 

75OO 

2000 
! 

800    i 

10300 

1200 

..   II5OO 
  



r 9F Sur.ror.v - Amur.!  V. rivaf: '0 turir •~J'Í£LÍ 
Annei 
p«C« 

t 3 
10 

Costs 
hop without ( Acut, Shop with electricity 

Coste UL» ! » j Coûta U3 3 

9~A       Direct material 3,260 9,475 
9-B       Indirect material 430 3..55O 

9~C       Power,  fuel, water 600 3,600 

9-D       Transport 200 5Q0 

9-J3       labour Coat 38OO 11,500 

Total annual manufacturing      8,290 
coct                                       I 

26,625 

10.    Annual Salen Turnover 

Product 
Unit 
îjollin/; 
I'rico 
uss 

Shop 

Unit 

without electric. üliop with 0) ectric. 

st/ycpr ialcf:/yeav 
US 5 

U'litu/ycar Sale:/year 
us ;; 

Kpruk- 2.50 1000 2,500 30ÜO •{SCO 

Jloe 3.00 loco .\ooo :$ooo 5000 

JVik 3*00 low 3,000 3OOC $000 

SicUe       J..JiO 1000 1,500 3000 4¿oo 

11.     OVI-.-il  Ar.tm.il   V:\rv.\faclunur Cor. 1 1 

Shop without electric. Shop \rith electric. 

Annual conto US 5 Annual Conta US S 

(ft) Total manufac- 
turing corit 
(refer 9-P) 

8,290 26,625 

(h) Total oalcu 
coat 

200 1,000 

(o) Depreciation 
of fixed 
capital 10$ 

400 1,250 

Total annual coni 
L_   ^  ... 

, U3S 0,890 
\ 

28,875 

IZ.    Proni: „..,,           — 

Shop without elee, 
nupply US S 

Shop with Electric. 
Biipply 1«S S 

Annual ualca turnover 10,000 30,000 

I Total Annual Costa 8,890 28,875 

— 
Profit (l JO foro tax ) 1,110 1,12 Ü 

1 
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ANKEX 3 (b) 

A PBOFTLB OP 'INTERMEDIATE IMPLEMENTS AND EQUIPMENT'  AT SHALL SCALE 

INDUSTRY/INDUSTRIAL ESTATE LEVEL 

Product Peneripti on 

Single hand wheel« ho«, animal draw» disc harrow, animal drawn mould 

board plough (Notât Could expand to produca tractor drawn implements). 

Market Aspects, 

1. Ufern Small Medium farmer. - with 2 to 5 hectare« of land. 

2. Method of ealest Prefareably to appoint Bailing agents both 
at village and national level.    Attention will 

have to be given to «par« part« supply.   Agent« 

or distributor« can «took part«.    Thereby the annual 

turnover can be increased. 

j#        Market potential! Rome - in local and national markets within the 

country. 
Export - good possibility, can offer the product» 

to exporting houae« in the country. 

4. fteoui »ent of fea«ibility B' ;dyi necessary before investment. 

5, fapart Assistance: required in the following areas; 

1. Feasibility study 

2. Training 
3. Product design and product development 

4. Marketing 

5. Beat treatment and proceas. , 

6»        jofrnt venture', recommended 

Î.        Linkage with other industries» - Foundry, forge, stockist 
hardware industry. 



DETAILS OP THE MANUFACTURING DETAIL 
Annex 3 
Hi« 12 1 

1»    Product 

(a) Manufacture of singlo hand when] hoe 

(b) Manufacture of aninal drawn diso i harrow 

(c) Manufacturo of aninal drawn mould board plough 

2* Product specifications (selected three product nixes) 

Product Specification 

Single - hand wheel hoe Weight 12kff,  (option - 3 hoebladec 
or 3 cultivator tirs 
or 3 ploughs) 

Animal dravm disc harrow YJcdght 50ks, Discs - 6 
(No. of dines can be froa 6-12) 
working viidth - 36" 
working depth - 3" (can bo frota 
2Ì- - 5")               '    , 
Output.0.25 hectare/hour 

Animal dravm wouldboard 
plough 

Weight - 35^C 
Furrow width - 5,,i -8" 
Furrow depth - 2s" - 7" 

3» Material Specifications 

L. 

Agricul turai Components CAE No. Carbon C Mánganos M 

Implement Franc ('lildotcci^ 1006-1003 
•-X010-1C15 

0.08-0.10 O.25-O.6O 

Springs IO65 O.6O-Ö.7O O.6O-O.90 

Plough be aw or tool bar 1070 O.65-O.75 O.60-O.9O 

Plough t-.arcr.,  r,)u: isiwuinl 107^1 O.7O-O.OO O.50-O.BO 

i:..i.c tec ih 1O70 o.7r.'0.fi5 0. ;jo--o. 60 
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Agricultural Coaponants SAE V.o. Carbon C Kanganss !i 

Scraper, bladca, disc3f 
Sprinj tooth barrow 

1035 0.80-0.93 O.7O-I.OO 

Mower + binder section 
twine holders, knotter diaeö 1086 + 

I090 
O.82-O.95 
O.85-O.98 

O.3O-/-O.50 
O.6O-O.9O 

' 4» Production Volume 

Itera! Product Description 

'I 

(a)' 

(*) 

(o) 

Single hand wheel hoe 

Aninal drawn disc harrow 

Anioal dra\m plough 

Production/day 
1 shift-8houra 

8 

8 

Production/year 
250workin¿day8 

6OOO 

2000 

2000 

5» Labour Requirement - Direct Labour 

Item Area Skilled Semi- 
skilled Unskilled 

1 
'2 

3 
4 
5 
6 

7 
"8 

9 

Cuttins off 

Inspection 

Porcin^ + heat treatment 

Toolroom + isaintcnance 
Machine shop 

Welding + fabrication 

Sub osecoibly 

Aosec\bly 

Paintshop 

2 

2 

3 
9 
6 

i-     2 
4 
1 

1 

1 

2 

4 
4 
2 

1 
2 
I 
1 

Total direct 29 14 5 



1 
Annex } 
p«ft 14 

-Indiroct labour 

Item Area Skilled S cía i- 
Skilled Unskilled 

10 Manager X - - • 

11 Accountant 1 i^ — 

12 Sales executive 1 - — 

13 Development engineer/ 
decipher 

1 

H Superintendent 1 ' — ~ 

15 Jig + Tool designer 1 — •* 

16 Poromen 3 — *" 

17 Secretary 1 - *• 

18 Charge hand 1 — "• 

19 Stores 4- tool keeper 3 - 
• • 

20 Security X - *- 
'; 

21 Clerk — 2 
! 

H Total :.ndir< jet 16 
1  

* 2 
" 

1 

Thereft  2 total nanpouer » 

Direct Kanpov/cr         48 • 

Indirect manpower 10 

total 66 

6. Floor Arca 

Administrativo Area 

Manufacturing area 

2000 oq ft. 

40,000 oq* ft. 
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7« Mich) >KT,y nn<?. F-gni pmont  (KJ ti nul cd) 

Kef: Vi¡¡ (   d )    for layout information 

Item Aroa Description No.' Estimated coot 
US 3 

1. Cutting shop Power hacksaw 
Max round l>ar up to 
3" die. 

1 1,000 

2. Abrasivo cuttcr/grinder 
•j¿hp - ß" whool                 1 800 

3. Hand shear - 12"dia .1 200 

4 

5 

Torce and 
boat treat- 
ment shop 

Mechanical hornier fore 
50tcn (for hot forfè) 

Oil fircd^ furnace with 
blower 30x30x15" 

c 
1 

1 

14,000 

5,000 

»6 Water fpienchin^ tank 
VxVxV 

1 500 

î Oil {pionchin¿'.t¿a)k 
3,x3»x3' 

1 300 

8 Anvils 2 200 

9 Blocksiaith's tools not 

• 

400 

IO Machino nhop Pedestal grinder 
12" wheel - double 
ended 

2 800 

11 Upright drillin» 
machine    1"diain MS 

1 5,000 

12 Radial drilling 
machine 3'arm - 
1¿" din in MS 

1 0,000 

13 loathe- Mix bore 3" 
»wins - lfl" 
Max length ~36" 

6,000 

14 Capi.t?'.n lathe with hex 
turret + attachment 
Swing 6" 
Hap 2/|" 

1 9,000 

15 
J for pnrtfi 

iCt 6,000 
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Item 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

Area 

Tool Hon:.! 
+ Mainten- 

ance 

Description 

Universal milling machin 
Arbour nisc - l"dia 
Tabic size 3ftxlft 

Universal cutter ¿prindcr 
up to 12" cillinj cutter 

Surface table 

Caires + tools 

Maintenanco equipment 

No 

Inspection 

Welding + 
Fabrication 
Shop 

Inspection tools, table 
etc. 

Electric aire welding 250 
aaps 

Preso brake - 10ft long 
5 ton 

Eccentric press, 35 ton 
ßap 4" 

Welding fixture and jigs 

Manual roll bandir¡j 
machine up to l" dia rod 
cold. 

Ibtirr.atc.il CoL,t 
un z 

1 

set 

set 

set 

Sub assembly 

Paint rooo 

Drilling oachins upright 
- up to l"dia in 1-3 

Portable grinder 6" dia 
wheel 

Portable drill gun -¿HP 

Sub assembly fixtures 

2 

1 

1 

set 

1 

Pneuaatic spray, paint 
equipment etc. 

Compressor    \   Kotor compressor set r 
• complete 300cc/t/rain,linc 

prcsotirc OO psi 

Storca 

Mechanical 
Handling 
Equipment 

1 

2 

2 

set 

set 

set 

Hacks, stilläge, pallets 

Forklift truck- 1 ton 

£ ton hoiüts 

Hydraulic pallet truck 

set 

1 

6 

?. 

8,000 

9,000 

800 

1,500 

1,500 

2,000 

1,000 

.6,000 

8,000 

2,000 

150 

2,500 

300 

600 

500 

300 

10,000 

L. 
Total  r.nchir.ery +  equipment cor.t 

8,000 

8,000 

6,000 

OOO 

134,150 
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8.   Invc-üli«inMÍ05j}úrf|:.22íll " 1Jaoic invc-lm'-nt 

d 

o 

f 

G 

h 

a 

b 

o 

d 

e 

Fixed Capital 

Land 

Building coat: (i)administrative block 
20003qft at $S/sqft. 

fil)factory building - 
400003qft at 55/sqft. 

Furniture + fittings including dra-.rir.c 
office équiperont and office équipant 

Machinery and équipaient 

Electrical Inst allât ions 

Erection 

Transport cai' + van (l ton) 

Contingencies 

Total 

Working Capital 

Direct material (3 months) 

Direct labour (3 months) 

Indirect costs (3 months) 

Training cost 

Contingencies 

Coat US S 

10,000 

200,000 

20,000 

134,150 

10,000 

5,ooo 
8,000 

1,050 

388,200 

97,500 

20,275 

3,500 

5,ooo 
1,225 

B Total 127,500 

Total Investment Required excluding 

Land        (C « A    + B) U3 S 

515,700 
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9. Animal lfon«fftct«ri.n.T Cost 

.MOW - Manufactured o'.m ühop 

BOP - Bo^ßht out finahedt 

Bip - Iaport 
Steel price estimated at U3S 503 p«r raetric ton 

9. A    Pi met Material cont 

L_ 

Description Parte group    1 Í0W EOF IKP 
Unite 
Cost 

Total 
Unit- 

Annual 
Quant- 

Total 
Material 

US ß cost ity cost \SZZ 

1    Single wheel MS '. handles X — - 2.00 - - - 

hand hoe MS fork X - - 1,00 - - « 

floe frame X - - 1.50 - - - 

Shovel X - - 2.5O - .. - 

Toeing hook X - - O.5O - 
• V 

- 

Y-bracket X - « O.50 - - - 

Axel shaft X - - 2.00 - - - 

CI wheel X X - 5.OO - - - 

V Wooden grip ~ X - O.50 - - - 

Bolts, tfuts, - X O.50 16 6,000 96,000 

2   Animal drawn Bean frane X 8.00 — 

diso harrow Disc axelohaf tx - - 8.00 - - - 

Middle tin X .. - 9.00 - - - 

shovel 

Gang angle 
mechanism 

X - - 10.00 "• — •* 

Seat arran». X - - 5.OO ~ - 
~ 

Disc huh X £ - 5.OO - - 

Hub bracket X X - 5.OO - - -    ! 

CI wheel + I 3.00 ~ - - 

back rest 

Di6c-3/l6"xl£ 
ori" xlß"or 

'» 

X 20.00 — 

inside beveu 
7/32" x 18" 

Bearings - - X 20.00 _ - - 

Bolt a/nuta/ 
washer r — X 5.OO 

1 
2,000 196,00c 
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Description Parta croup now BOI-1 IMP 
Unito ' 
Cocit   ! 

•I'otal 
Unit 
Oort 

/intmr.l 
Quant- 
ity 

ïotal 
Materia 
cor.t.tr.::. 

3   Animal drawn 
raouldboard plough 

Î1S handle 

Steel boon 

X 

X 

- - 3.00 

3 »00 

- - - 

Steal mould- 
board + shore 

X - - 10,co - - - 

Braoket X ~ - 2.00 - - - 

Landaido X - ~ I.CO «.. - - 

chain ring + 
shackle 

X X - 1.00 •• ** — 

Ridßinß body X - - 4.00 - - - 

CI Gauge    whèiSlX X - 5.co - - 

Bearing X 4.00 -     I      - ,, 

Bolts/nuts/ 
wáahcre 

X 2.00 35 2,000 70,000 

Total     US $ ""   362,000 

Scrap all ciance us s 18,000 

Raw mat ori al cost (annu al) us s                    380,000 

1 

9»B   Indirect Material cost 

L 

9.C   Power,  FVtol + Hftcr cont 

Indirect costs 
'    —- 1 

Yearly Coit US ? 

1 Lubricants, coolant 

2 Maintenanco, spareparta 

3 Paints 

\ 4 Offlco (supplies, telcphono eto. 

5 Sundrieo 

400 

2,000 

8,000 

3,000 

600 

1               Total indirect coots 14,000 

Item Coot USE 

Power - flOhp + liCht 3,000 kwh 

Puoi Oil 

Water 

5,000 

2,000 

500 
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Itcia Cost 1)3 S 

Operatine cost of Car and 1 ton van 2,000 

9,   £• Labour Cost 

Category No. 
Off. 

Pay out/year 
US « 

Total wage 
U3 S 

Direct labour Skilled 

Scmi-skillcc 

Unskilled 

29 

14 

5 

1,0C0 

800 

500 

29,000 

11,200 

2,500 

Indirect labom  Kar.cger 

Accountant 

Sales exoc. 

Development 
Eng./Desigixr 

Superintend- 
ant 

Jig + Tool 
Designer 

Foreoan 

Secretary 

Charge hand 

Clerk 

Store + tools! 

Security 

1 

1 

1 

1 

1 

3 

1 

2 

2 

3 

1 

5,000 

4,000 

4,000 

4,000 

3,000 

3,000 

2,000 

1,000 

1,500 

1,000 

800 

1,000 

5,000 

4,000 

4,000 

4,000 

3,000 

3,000 

6,000 

1,000 

3,000 

2,000 

2,400 

1,000 

Total annual labour coat U3S 81,100 

$0 F.    Summary Annual Manufacturing Cost 

9. A Direct tutorial Cost 

9. D Indirect I'M erial cost 

9. (C Power,  l.\icl,  Water 

9. 'D Trrn:;port cost 

9, ;K Labour co::t 

To l al un nu faeUi-inj; cost II.; 3 

390,000 

14,000 

7,500 

2,000 

ßi.ooo 

49-1,500 



Annex 3 

10   -Antiun! Jailor? Turnover 

Product 
Unit Selling 
Price Esworìs 

Annual 
Product. 

Potai Sales (exfnetory) 
US S 

l.j Single hand 
wheel hoc 

2. 

3. 

Aniiaal drawn 
disc harrow 

Anical drown 
raouldboard 
pi ouch 

USO 30 

USSI50 

usi do 

6OOO 

2000 

2000 

Gross Annual Sales 

180,000 

300,000 

160,000 

640,000 

11.    Total Annual Cost (excluding profit) 

US S 

1. 

2. 

3. 

Total Manufacturing cost refer 9P 

Totfd sales cost 

Depreciation of fixed capital 10#por 
'Annua 

494,500 
20,000 

39,000 

Total annual cost US S 553,500 

12.    Profit 

Annual sales turnover 

Total Annual Cost 

uss 640,000 

US$ 553,500 

Profit (before tax) uss 86,500 
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A PROFILE OP 'SKivuii ii¿.;-C0aT TRACTOR MEEHAHIZATIOH SYSTEM' 

AT INDUSTRIAL ESTATE I.TÜV15L 

Product Decoripti on 

Small low-coot tractor with matching implomenta for small-scale ( 

arabia from work.    The 16 H.P. air-cooled diesel engine is imported 

from a developing country and the hydraulic components for the hydro- 

static transmission system are imported from developed countries.    Other 

oomponents including the implements are fabricated and built into sub- 

assemblies which ars then assembled into a complete unit. 

Markot Aspects 

1. Users»  Small-medium farmers with 5-20 hectares land. 

2. Method of Sale» Through four year loono supplied through local 

Savings/investment Bank with Government involvement. 

Applicants to be carefully vetted by Agricultural 

Credit Advisors appointed by the Bank.    Servicing 

contract for 4 years is included in the loan and 

work is to be r rried out from th • faotory base. 

3. Market Potential} Home-Market includes the predominant sise group 

of farmers in most developing countries. 

Export - There is good export market potential 

where production is planned on a broad regional 

rather than narrow national basis. 

4. Requirement of feasibility study»  This is advisable and a project 

can be established in stages starting 

with a pilot scheme in some cases. 

5. Expert Assistanosi Government financial involvement is essential. 

Assistance with training, product design and development 

and quality control will be provided under the term of 

a lioenoe agreement. 

6. Joint Venture» Essential in order that the new manufacturing organisation 

benefits from the development exporienoe of the parent 

design and planned manufacturing performance is achieved 

at an early stago. 

7. Llnkmre with other industries» Backward linkages with suppliers of 

i jomponents.    Forward linkages with other 

induntrial applications of manufactured 

astici» ni i oo. 
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1.     BUILDING: 

Annas 3 
PH* 24 

1 

1(a) Workspace approximately 

i. Metal forming 

ii. Small part.*; fabrication 

iii. Main fabrication 

iv. Sub assembly 

v. Painting 

vi. Assembly 

vii. Engine/Hydraulic repair 

viii. Machine tools 

ix. Repairs/service 

x. Stores 

1D50 square metres 

100 square metres 10 x )0 

100 square tneires 8 x 1*.* 
400 square metres 8 x 50 

400 square mo ire: s 8 x 00 

40 Square metres 10 x '1 

150 square me tre s 3 x 50 

70 square metres 7 x 10 

70 square mei res 7 x 10 

70 square metres 7 x 10 

140 square metres 7 x 20 

1(b)      Uncovered area for storage of steel, 

boxed components - approx 1800 square metres 

1(c)     Administration offices 

Approx 70 square metres 

The building should be constructed eo as to exclude direct sunlight ond 

rain,  but be as open n« possible.    Height of building from fioor level tu 

cavee should lie at least 4 metres.    Combined into the building should be 

change rooms,  including toilets,  basins and shower for workmen as well 

as canteen facilities.    The latter depending upon number of persons.    A 

smooth concrete floor is essential for all areas except 1(b).    In areas 

(vii) and (vi) where the floor should be oil proof and be able to be washed 

out.    In arca (vi) a drainage channel is required at fuel and oil filling area. 

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

100 AMP input.    Lighting and ventilation should conform with local 

building regulations. 
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25 

COSTS 

2 1(a)    15S0 square mo tro* @ U.S. 9 120 per m   . 186,000.00 

1(b)    1800 square metre» @ U.S. $   40 per m 72,000.00 

2 
1(c)        70 square metres @ U.S. $ 180 per m 12,000.00 

270, 000. 00 

N.B.   This area is sufficient for ut> to s production .evel of 
9000 units por year. 
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Pltint Kquipmonl Krt|Ui»cd 

U.S. DOLLARS 

Metal Forming                   Qua ntity Reqd. New f. o. b. Reconditioned Í. o. b. 

Shear cropping machine(180 x 16) 1 Z1t 000 8,600 

Guillotine 2500 x 6 27, 000 13,000 

Bending Pros« 2000 x 8 50» 000 13,000 

Dand saw cap.  300 2,800 2, 800 

Power saw cap,  250 2 2,800 2,800 

Profile cutting mnchhic 2,000 2,000 

Pedestal drill capacity 75 6,300 3,500 

Pedestal drill capacity 25 9,000 6,000 

Multi cpindlc drill 4 x 16 3,600 1,500 

Overhead crane 5 tonne 20,000 20, 000 

Small parte Fabrication 

Welding machines 250A 4 2,400 2,400 

MIG Welders 2 4,000 4,000 

Main Fabrication Lines nnd Assembly 

Welding machines 250A 8 4, 800 3,400 

Electric hoist 1 tonne 2 4,000 6,000 

Pa inting 

Compre e nor 60 CFM 

Spray gun and bulk tank 

Extractor fan 

1 10,000 10,000 

4 3,000 3,000      * 

1 3,000 3,000 

183, 700 105.000 
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U.S. DOLLARS 

Quantity Rogd. New f. o. b. Recondition«*! f. o. V 

183,700 105,000 

*ïuist capacity 1 Ion ne 1 

Tíoisl '.loctri-j capacity 

1 tonne- 2 

200 

3,000 

200 

3,000 

r-íiICÍn(L/JJvi]ra'il'c reft»")**'» 

iA»Jnt hand capacity 1 tonne        1 

Itydraulic test unit 1 

100 

2,500 

100 

2,500 

11° n£Í.'LÍÜL(2P 

»Veldo. rr. 250A 

Jrinding Machine 

IDrill capacity 30mm 

700 

700 

4,500 

700 

700 

3,000 

jvii-..ry J'-.'iuip ni..i.L 

..?.;vlin» Machine 300 (J) H.D. 3 

L-inoinj/, Maohi.no 300 0 3 

¿,¿1 grinders 1 

.)xy. acetylene rutting/ 

.vcldin^ 3 

1,500 

700 

1,500 

1,500 

1,500 

700 

1,500 

1,500 

\'.ach ine Shop 

Lapping machine 

capacity 300 inni 1 

Contre lallu! capacity 

60 ifi   x 1000 1 

Capstan Si;'.e 7 2 

Universal millier; machine 1 

ôundry small tools including portable 
ftrimliwj1, drill s,   r. oc hot sots,   torque 
wr< in !.; •:.,   f.i|i. .i.HÌ die:.,   vie«:.«;,   hinchen, 
«tur.'tp,«? IMI»:     lioT.-i's, -pallet truck« 

6,000 

14,000 

44,000 

19,000 

40,000 

323, Í.00 

6,000 

2,400 

18,000 

10,000 

40, 000 

1%, C00 
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Motor Vohklc« 

t  Flat bed dienti trucks 5 tonne U.S. f       20,000 

3  Open backed truck» (pickup) I tonne U.S. f        17,000 

j Cum U.S. $        10,000 

Motor Vehicle Total      U. S. f        4?, 000 
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Manpower requirement» 

Administration 

Manager 

Production Manager 

R/d Engineer 

Secretary 

Financial Controller 

Clerk 

Store« Controller 

Administration Salary Total 

Skilled artisans 

Somi skilled 

Unskilled 

Workshop Salaries Total 

Number Salary U.S. $ p. a. 

14,400 

12.000 

12,000 

6,000 

8,000 

2,400 

6,000 

60, 000 

12 @ 6500 78, 000 

15 @ 3250 48,750 

50 @ 1600 80, 000 

206,750 

Total Salaries 267, 550 

Overhead expenses 

Running workshop and administration inclusive of rental, electrical 

and water services, office and administration cervice vehicle, fuel 

and repairs - approximately United States Dollars 100, 000 p. a. 
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Materiata and coat» ow Produetion Unit 

Cocl p«r unit ,,  -  __ 
U.S. Dollars * ' ?*cB-** works 

C.I.F. Location in developing      U'S' Dollar. 
oountries ——— 

1 x Diesel engine   12KW 756 630 

1 x Hydraulic pump 90 LPM © 2000 258 241 

2 x Hydraulic motor wheel mounted 515 471 

1 x Steering 63. 95 

350 kgs Steel (M.S.) 122 

4 x tyres (2 x 14" - 2 x 15") $2 

4 x rimi (2 x 14" - 2 x 15") 64 

OÜ   50 litre« SAE   20 29 

Bearinfpand fastners 30 

Sundry items 20 

i, 939 

Implement material costs 120 

Fastners and sundries 20 

(N.B.) per sat implements 140 

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

harrow and cultivator. 
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Coot to produce the Tractor on the basi« of 1200 unit» par yoar. 

1,      (u)   Fixed asset«,   buildings depreciated ft a rate of R% per 

annum i.e.   #23, 000 per annum. 

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

capital coûts $ 3?.3, 600 i. e.  # 25, 888. 

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

capital cost.'! $ 47, 000 i. e.  # 9, 400 per annum. 

Cost per unit 

1»      Fixed ar.sets buildings 

2«      Fixed ti»£icts machine tools 

3. Fixed assets motor vehicles 

Cost per unit fixed assets 

4. Adminintration 

5. Direct labour 

6*     Overheads 

Cost per unit 

7. Material costs 

8. Implement costs 

Material cost« per unit 

19. 16 

21. 57 

7. 83 

48. 56 

50. 66 

172. 30 

83. 33 

306. 29 

1,939. 00 

140. 00 

2,079. 00 

Cont of production of 1 unit 2,4 33.85 

w.  
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ANSHC  3  (d) 

A PROFILE OP POWERED AGRICULTURA], MACHINERY AT MEDIUM/LARGE SCALE INDUSTRY 

IEVEL 

Product  1):;::cr int i on 

Medium ciac /¡-wheel tractor po-.roro.d by direct injection dicaci 

engine capable of producine ^OHP at  25G0rp:?.. 

Ove ml. 1  f>.T.l»?.tion 

Yhis product ic used by farnera having- ^^ ha    of Ian* or nore,   for 

all purpose agricultural operations  in developing countries.    Jt 

is possible for planta of this  size to export thoir producto. 

The successful, operation of a plant of this size requires: 

(ii) Support of ancilliary industries  e.g.  foundry,  forging^ 

sheet notai fabrication industry end isany others 

(b) Comprehensive trainine of -.anaganer.t nnd worker* (billed) 

at various levels 

(c) Systematic marketing and distribution network 

Tho viability prospects of this size product dépendu on potentiel 

demand within the country or neighbouring countries and 

country wide marketing possibilities should be carefully cr.anir.ed 

and surveyed. 

Kartet Aspect 

1. Users:- Farmers, for agricultural operation 

Industries for transport with trailers 

Forestry, and many others 
2» Method of sales;» The sales and market in« should be carried out 

through authorised distributors of dealers with sales and after 

cales fatalities such as, stocking of spare parts, servicing 

facilities, training facilities etc. 

3»  lfr'*c* potentj.-O;- Moire:   in local and national! nevirets within 

the country. 

Export: good ¡po:;:;ibilitics within the neighbour ir-c dovcloj.iig 

count rie:;. 

'»• ^»»'"•••!:*1^ ,f,(iv f'r:":''iii1j;.L-/ !;i,K?v.-ü;'!' 'rîK,rmi"îi iro* 
feasibility utui'.ie:: eve neccr.:;r-.ry iv.foro iiivenUv.iiil iTcci-ioiw Mf W-Ac, 

J.   Kvjovl Ar.'-.v-. Ir'n^f. -    lie qui ;-.•.-.  in t)i'_ following ;m>v..:- 

'*-< JYrjovatvrxi  oí* ii.M'V.ctin," :iV'.'  fca.'.ibil > ty rindy 

—- ÎV;»'biel <Wr, \('tw aud dü\«l opmer.t 
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•«- Trainine on heat trçnttw«! and metallurgy. 

t— In actual operation and installation of Machinery und proCruc 

sheet preparation, 

»i— Marketing. 

6'    Joi^t Venture; Highly rcco:;-.Eendcd, 

7» î^»l"'fre with other industries: In order to procure seni-finichôd 

And bought out finished parts and components tho following supporting» 

Industries arc needed. 

(a) Foundry - Grey cast iron, malleable caat iron, 
sphoroidal cast iron. 

(b) Porgili» and die casting. 

(c) Tyres, wheels land ritas r.amiîacturir£ unit. 

(d) Shoetnctal and prenswork industries 

(o) Cear cutting and trar.sui3sion equipment nanufaoturinff 
industries. 

(f) Electrical and instrumental nanufacturing industrie». 

(g) Steering wheel and automotive parts manufacturing industries» 

(h) Brake shoe and clutch manufacturing industries. 

(i) Spring and hardware manufacturing industrio«. 

(j) Paint nanufacturing industires. 

(k) Rubber manufacturing industries. 
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Annex 3 1 
1«  Product:- Jîcdiuin BíRíS tractor c.np:»blc of producing /.OÌìp .Tí î»>C'Jrp6i 

2. Prcidvct r.ror.inc.-i-j,i.ci>:~ (ï'uo «pacification in only indicative? and 

docs not conform to any manufacturer) Refer Figure « 7 

Hake- - joint collaboration with n tractor company 

flo.  of cylinder - 3 

KrtT.irio - direct injection diesel enfino 

|4ixir.:nn KP of enfino- 4 Clip i'.t 2300rp.:i 

CoD))r(:."r;5.ori ratio - 17«5:* 

flood apo':d - 1 mpli to l?»21ciph» , 

Power t;••>•••! off - 6 spline rdiaffc - 1 B 

Hvdrnvlv; 5JG1ÌE2 ~ vvltl1 Pressure ccntrol from 155 l>°i to ?400 pai 

Working load (BKUO - 3000 Ibc. 

))jraftm;ion - overall width - 64" 

overall lcusth-llO" 

Overall height - 75" 

Woif-ht (without fuel and water) - 20001ns 

}\\ol t«?nk - 0 calions, 36 liters. 

3»    fot or i al. Sne t; j f i catiro; 

Thoro is vide application of variouu types of material in «KM- 

faoturo of tractors.    The important materials nscd arc ( v;oJ£hl'.:i»c) 

Casting- Malleable or erode 17 c-intince with tichanito 

specification 

Stoel - Ea(?.)i KT 8,  Ein6, LT24T, ZTT32(c), ES-42-46 
round und various ccctio/y; 

Btocl - casting according to 3S specification 

Stool ohcet natal - 10 - 20   SWG 

Moot  pf these typco of steel require hardc-nirc, enee hardoniivj 

and  tempering, 

llarducnc - varice from 50 to 64 rockcll  *c» 

4»     rrofìur,t i on Vol une 

Product   Decripti cm 

)     Tractor 40 l.p 

Trculuoi ion/tlay 

14 

Production/year 

3,500 
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A Indirect Manpower    - Hanagc ;!--:it (HearsetllZl) 
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Hoard  of Directors No. Off Votai 1 
1 I!anatíino Director + Staff 1 + 3 4 

'¿ Galea  ami marketing nanaçcr + staff 1 + 15 16 

3 Chief Accountant + staff 1 + 9 3.0 

4 Internivi auditor 1 1 

5 Ihnufacturir^; nano-sor (io bo inc. in 
factory indirect) 

(1) CD 

6 Chief product development  ci^inoor + 
Designar + Asst. Rivincer + staff 

1+2+3 6 

7 Chief produci; training officer + staff 1 + 3 4 

Total )Ie?.d Office Stuff 41 

L_ 

Hana/rcment (Factory) 

1. 

2. 

3. 
4. 
5. 
6. 

7. 

9. 

10. 

11. 

)2 

Manufacturing Manager + Staff 

Chief Pcraonnel Officer + staff 

Pactory Accountant +- staff 

Chief purchase Officer + Buyers + Clerks 

Security Officer + Guards 

Chief Metallurgist + staff 

Chief Quality Controller + inspectoujclcrk 

Chief Industrial Enjinccr + Kothod engineer 
+ timo t:tudy engineer + jig + tool desißnor 
+ cuti Mators + clerks 

Chief l'lwinin.-! li^inoer + Aa¡;t.  en¿x:iec:rü/ 
procens pl-.n.icrs + es tina I ore + clerk 

Chief Production Control],.r + production 
r.upí-rvi:¡<.rí;   i   chiscrn   I- clerk •»• reconlcro 

Chic." î!.iinlcnaji<:e en;;i.;ic«r.-r + asst. civiirci1 

I.îe«:l,:-niral I ,.l«.-c., r.hill,,! ... sc.nj:.kil'l..:d + 
nn;.;i 1 I..1 labour   i   cl'jrk 

Chief tra ini M;; oíTic.;r   i   i.l.-ff 

no. off 

1 + 3 

1 + 4- 

1 + 6 

1 +6+ 2 

1 + 5 

1 + 2 

1+12+1 

1+4+6*- 
6+2+2 

1 +üV 1 

1*6KIC 

+ 216 

1+3 !-6 
t- 1 

1 i 3 

Totti 

4 
•5 
"7 

9 
6 

3 
14 

21 

10 

25 

11 
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L. 

'"i ; - : •. •. f : i. '. ( :.-/) - • r 11 ; •' ' : " )\ir\r  r.hr.n  V.o.   T                           j 1+2    |          3 

a An:;t.  i>^inoc:r + foreman + chargchaml l'or 
¡jeolio:,  (A-!-?.) 

1+1+1 3 

b /.r,:;t.  Engineer \ foruraan + charcehand for 1+1+1 3 
ucc.ti.un (Ciß) 

'•>" i 

c Ao.';t. Engineer + forcaian + charcehand for 
ucctio.i   (S'-i'V 

1+1+1 3 

d Aast.  E:i~inc:cr + iorcman + chargehund for 
section (OH) 

1 + 1+1 3 

c Cliarßc!ia:id tool crii) 1 1 

a 

Supçrir'.Cir.dcrit !!-:c!»ir.o Shcr> Plant î.'o..TI 
"fisoa  j TT-   '''      )    -i- tltvrk 

1+2 

1+1+1 

3 

3 Aest. Engineer + foreman + chargehand 
section (JTA) 

b Asot.  Cii/jinoer + forenan + chargchand 1+1+2 4 
section (L) 

Suoerintendent Assembly + Stores Plant III 1+3 4 
(see fiß.    !•!•        J     + clerk 

a Asst.  Er.;,'ir.cir + foreman + chargehand 
cub asserably + nüsczably 

2+2+2 6 

b Chargehand Paint Booth 1 1 

c Asst. Engineer + foreman + chargehand 
+ recorder of stores 

1+3+7+4 15 

d Supervisor (packing + shipping) + clerk 1+1 2 

l Cleaners,  cook,  canteen, staff,  welfare 
staff,'" drivers, mechanic   • 10 10 

•• 
Direct Mano-owcr 223 

.1 Machine Shop I - operating 66 machines 

a Skilled 66 66 

b Ssni-akilled 40 40 

c Un-akillcd 20 20   ( 

Sub-total 126 126 

2 Machine Shop II 

a Skilled 40 40 

b Semi-skilled 40 40 

c 

3 

Un-akillcd 20 20 

Sub-total 100 100 

A^Q^i'bWjttiep i 

a Skilled 25 25 

b nr.-ni-T.V.illcrl 20 20 

c Un •-:•.)• Ü1 od 20 PO 

Sub-total 65 (>'.) 

1 



r 
To lui ilti'i.el labour 

Tola!  Indirect mm[io\:iiV 

291 

?23 

Tot.il M.vipowcr 
    

5M 

Annas 3 
PHP 37 n 

&'»     Floor Area (rcf Pig   fi     .) 

Administrative area 4,000 yq.ft. 4,000 tiq.  ft. 

Mnnul'ucturiiv; area 

a lúichinc ahop plant I 60,000    •» 

b Machine shop plant II 40,000    " 

c Assembly shop plant III 40,000    " 140,000      M 

d fîubr. t-iuion 500   » 500    " 

Trial - 145,000     " 

Por rav) material casting »*,-nd finished 
tractor ntorea additional op?n orca 100,000      » 

Total area 2451000 sq» ft. 

7» .Machinery and TVmiprrisr.t  (ibtiraatcd coat) Rcf. Fig. 9,   1;\.U.     for 

layout infornai i on 

Item Description of Machine No. Ebt.  Total Price 
CIP in m s 

A Parting Off section A 

1 1,000 1 Automatic Hack Sawing- machine up 
to 6" dia in MS 

2 Circular cutter saw upto 15" dia 2 2,000 

3 Abrasive cutter 12" dia wheel 1 eòo»- 
4 Bolt abrasive grinder g» width belt 1 300 

5 Pedestal grinder (double ended) 
12" dia wheel 

2 800 

6 : ..liGhins faachino (double ended) 2 200 
n 
7 

Hrillin.T + Milling faction (Tl) 

2 10,000 Upright drilling Machine uplo 2" 
in ÌVJ 

n Can,-;    drilling machine with  Libie 
¡j.U-.e CO1' x )<y> 6 y,»indio homi - 
1" dia in MS 

1 15,000 

  .— „.  
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Item 

9 

10 

11 

12 

13 

14 

15 

Description  of lochine No. Eat Total  iv_>. 
CI!1' in Uo'i 

C 

16 

17 

Iß 

19 

20 

21 

22 

23 

24 

23 

26 

27 

Automatic di ill   wi 1.1*  toppinj rvichinc 1 
l"diu in 13 

p.-icHal Ana  ïïrill   36" hc.td trrtver-C 
3" dia in i"S 

Turret Hi.'.d Typ'.'  f^-ill wilh 5 tinrnt 
position l\"  in  MS 

Universi nillii:- irachim with attach- 
ment:; 12" cutter di,?, table eise  3o"xlü" 

Knec typ-.; ni.11 in- machine with attach- 
ment:; - fi" dia. cutler - table si sc 30" 
x 12" 

Kcywuy slot r.illir^ Machino v.idth of 
Bplino 'j/ü" :Burr.-.co table 40" x 10" 

Spline shaft  milli;v: machine: protran- 
ti i n¿' arranjur-K-rit:;   rov cc:d :.n cv-r.::plin; 
and both interi'.:.1   r.nd external :;plinoo 
table oi_c 2A" x 6" 

Turnir,;: Section __________ 

Lathe-- ::pindlc dia 3",  suins 24",   centre 1 
GW - 30" J 

Lathe «pindlc  día 1", swing 15" centre ßup 1 
- 10" I 
Capstan Lathe with attachments - spindle    3 
hole 2" dia,   capstan elide 9" 

Chucking capotan with all at.acrmente 3 
max dia worlrpicce ' 12V- turret slide 9" 

Double ended parting and centering l 
machine spindle cap " 40" 

Grindin-,  Borir¡:-,   Srcachin-,  La?nin.f.r -4- 
Jlonnii-..': l'/:Ri;i.an  

Vertical surface erindinj _achin3 with 
rotary na-;nctic   table max. grinding arca 
-6" tfrindxnj height 20" dia of wheel   30" 

íjtjirf'acc f,rindin;; nuichine dia of wheel   24" 
Table size  30"x 2/]" j 

Céntrclcr.r; r^ir.din^ machine wheel dia 24    1 
max dia of work  2" 

Cylindrical  ¿;r i ml inj machine- r,ax wor.-:piece 
6" dia x 18"  1 oi\T 

Internnl   cyl i .•vì.-ical (;rintlin.;; r.achine   - 
With  face ^riiidir;*  attachant  i.::ix 
boro - 13» m:.x ]cMv,lh - 12" 

I  

:',|>] w.:  ::!;-.ri;   fv ; iv\ ) i\; mai;!.ino  - _rin_in¿: 
Jvn,;!l.   3'P   i:rj; ,ìi-v; dia 6" 

I 
:-1'I-M.'.1.   ;.::r-•:,::<•   .m toltati c   J"i n-:r   boring 
mar'î! .:,,•   (.'.i.;,l-:v)   (u.x. b.we (ha  /] " bore 
ilopl.i, ••  ;•>•" 

2 

2 

-io, 000 

20,000 

151000 

25,000 

20,000 

25,000 

33,000 

15,000 

12,000 

30,000 

35,000 

8,000 

35,000 

25,000 

25,000 

30,000 

40,000 

50,000 

iro.ooo 



r 
Item 

20 

2P 

3Q 

13 

description of Machine 

32 

33 

34 

35 

25 

37 

•F 

39 

Horizontal boring machine - max bore 
1C" dis length 30" 

Bi-oachiiv; rechine - push typo - 
max dia - C» length 12" 

Horizontal lapping machine tabic siso 
10 x l'¿" accuracy - 0.00004" 

Vertical hcnningniachino i:ax dia 6" hone 
depth 12" 

/¡ut or? at i a Machines (turning)      '  

ilo 
lit. Total Pricu 

CIP U3 S 

Single spinalo bar automatic with aut- 
opie indexing - workpiece dia 2" 

Di.ngle :pindle bar automatic with auto- 
rcatic indexing workpiece dia 1" length 5" 

Single spindle bar automatic with 
autpraatic indexing workpiece dia 1" 
length 6" 

Single spindle bar automatic with 
automatic indexing workpiece 
•If'  length 0" 

Single spindle chuck automatic with 
I automatic indexing max»v.ork dia 

6" 

Single :.r>inc?.c chuck automatic with 
automatic index i.ir-cswork dia 3" 

Automatic Profile - Turnin.? Machines 

Automatic copying lathes v;ith three cut 
recycling system max. dia 6" length 30" 

Automatic copy nulling nachine max. 
tpble size 30" x 18" 

Machines for Gearbox housing. Centre 
h pu si tv* + lift cover housing 

40 

2 

1 

41 

42 

43 

Horizontal duplex milling machine- adjust- 
able milling heads, with automatic quill 
retraction system for rourjh,  ccmi-finish 
and finished cut surface worktable -100" 
x 20" longitudinal  table travel - 80" 

Portal frame milling machine with 3 
ad jur. table millinghoadi; with automatic quill 
retraction system and adjustable heads 
Table  :;i:;o 100"  X CO" 
Lungi Indirai travel - Sü 

riullir.puulj'j drilling pachine with bolster ',1 
píalo •- P.l r.pindlc tabUr;i::c  100"  >: 80" 
1" dia   in r."  ¡'or  each  :;¡>indir: 

AU'.OM itii: unì ti:;pilr.1] e   l.".ppii\; machine 
V,'.  «pindli:::   up  to  1 ?, "   Un :;iv.c 

60,000 

30,000 

60,000 

35t000 

60,000 

320,000 

90,000 

55,000 

40,000 

40,000 

70,000 

60,000 

300,000 

200,000 

50,000 

50,000 

Annex 3 
P««« 39 1 
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Itcin 

44 

45 

H 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 
60 

61 

62 

63 

64 

K 

65 

66 

Inscription of Inchino 

Horizontal. «Tccpliolo <J.r 1'ilin;; Machine 
tip to 1*"' dia in IC length of hole 20" 

Tunnel typo wauhitv; nrichine for centre 
lioui'tinst CCJir ^ox nxcl housing 

r.-xchvr.'-v. for Ifr;»r Axel  llouaiirr (LH 4- RII) 

No 

Duplex raultispindlc drilling,  feeing 
tsachina with rotcxy indo:: ins tabic 
- 24 spindiou in each head. Table dia 
75" 
Duplex boring ?.nd facing machino 
Table r.izo 72" x 36" 

Jigs, toolu, fixtures for heavy casting  cet 

Jigs, tools, fixtures for light parts        act 

Heat Treatment \ Calvr-ninin^,31 cet roo lut i r.g 

Ili ti ria ted Tritai 
Pri.ee OIK X3 

25'n: Induction hardening machina 

150ìrrf induction hardening nachine 

lícat treatment furnace oilfired v:ith 
automatic control,  thermostat 

Cynide bath 

Decreasing plant 

Quenching tanks 

Galvanising plant/siectroplant     / 

Phosphatin» plant 

jfoldin? + Fabrication Section 

1 

1 

1 

1 

1 

2 

ption 

But welding machine 500 amps 

Spot welding raachino OOO amps 

Arc »welding machine 500 orapa 

Roll bending machino 

2.5 ton prcon 

10 ton presa 

Welding fixtures 

Tool  room 

lli^h precision jij; Itoriuj; Machine. 
Wm-kiiv; table 40"xW"  drill in-: 1  r)/B" 
i>or.iji;  ï\" in stool   accuracy O.OOboy 
accuracy <>r ;:-:l t inj; O.OOOn;!" 

Uaiv.'i:'»!   fMittcM' ,"rrin(lor cutler dia 9" 
uovi: t   ' !.   ly/l?." 

1 

1 

2 

1 

1 

1 

et 

351000 

20,000 

120,000 

100,000 

150,000 

80,000 

30,000 

451000 

60,000 

1,000 

1,000 

can "be 
obtained 
frota sub- 
contracting 

10,000 

5,000 

5,000 

4,000 

1,000 

10,000 

20,000 

5,000 

120,000 

50,000 



Heia 

67 

63 

69 

'70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

..Jí 
91 

1 
Description of Jochim 

Precision internal f;rinclor - boro up 
to 4" dia r..or. ci.uckinj dia 13" 

Tifiüt drill grinder both I,H +KH inc.  2 
steel ;uid carbide tip up to 2-¿" dia 

irò. IMinatca  Price 
CÏF in U3  S 

1 

1 Ton r.iM typo hydraulic press 

Tap crinlir^ cachine upto 1"  tap 

Universe! 'broach sh?.rpcncirc r.nchir.e 
(internal -Î- nurfacc broach) up to 
leicht eo" 
Precision bench lathe up to 2" dia 
workpiece centrée?.? - 15" 

Universal culling cachine with all 
indexing: attache.T-ntrs and accese cries 
max cutter dia ¿" table siso 35" x 24 

Circular "band saw (ctcel band) width 
of otcel blade band 3/4" work table 
24" x 24" 

Süfccc table l6"x$6u lton weight 

Slip í,'iiu¿;o set 

Wide ran^c of measuring tools 

5 ton air conditioner 

Universal vice etc. 

Special tools and cutters 

1 

1 

1 

1 

1 

1 

I 2 

set 

1 

3 

set 

1 Precision sjzrface Grinding nachine 
dia of wheel 8" work table 18" x 12" 

Precision cylindrical grinding cachine 1 
max workpiecca - 2"dia 24" lon¿*    I 

Pitterò Tîonch ar.d l!aint*»nincv Section 

I. 

Maintenance equipment 

Welding set portable 250 arsps 

Oxyaccteline   weldinsnc- 

Soldering + bracing equipment 

• Fitters benches with vice 

T00I3, equipment including carpentry 

Furnace oilfired 

Electrical and v;atcr jjpunpinj) main- 
tenance C(iuip:3<»nt 

TIotnTlniv^i c.-il   T.-tbnrn* r-rv 

r.p.:r.Irop),^to.-.;-.L(;r wavo-lcn^th 8.^0" 
to y.>",   tun—.ttn   i- íloulcrou-.-   la:..p 
absorption c,-\\  ._  f„;;t.,i  ÍV,;.ir L;. 
sensitivity b-;1 tor  than   ìoJì'CO?. at 
O.Oí):    ,'iW:,,..K-,  — 

40,000 

5,000 

5tooo 
15,000 

35•ooo 

15,000 

35iOOO 

5,000 

2,000 

4,000 

5,000 

4,000 

1,000 

5,000 

20,000 

45,000 

set 8,000 

1 2,000 

3 2,000 

6 590 
6 1,000 

set 4,000 

1 3,000 

set 1,500 

6,000 

Annex 3 
pa«« 41 
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Item 

93 

94 

95 
96 

M 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

Description of Machine 

103 

1C9 

r 
no 
m 
112 

o 
113 

Estimated »Vice 
,'°'    CIF in US S 

Brindi hardness  testing- nachine with    1 
fine measuring microscope 2$x possible 
load 500 - 750 -3000kg tolerance 1?> 

Vickors hardness tester for loads 
0.10 - 10 kg, f : '.ne measuring micro- 
scope v/ith nazificati on 200x 

VariousJ metallurgycal equipment 

Magnetic particle  testine apparatus 

fîRwtral  Inspection Section 

Gear involute + lead testing tooth 
pitch module 1-17 diameter of base 
circle 1" to 2.35" 

Double flank rolling tester dia of 
gear - 12"'distance between axes 2.8" 
-16" precision 0.0004" enlargement - 
200x300x400 

Dynamic angle flank testina machina - 
modules 1-6 

Hectical tester for dyna;ao + starter 

Universal measuring nachine I6,r3c4*'^c6,?j 

Tolcsurf - (CIA - O.C00004" to 0.002")  1 
Horizontal enlargement 100.1 vertical 
enlargement 1,00,000:1 

Appartus for sorting and nixed up parts 1 

set 

2 

Inspection guages and equipment 

Inspection tables ?4"x24" - 800kg 

Complete set of dial indicators etc 

Height guage, vernier  .caliper, depth 
gauges etc. 

Sub Assembly and Assembly fixtures 

Por all pnrts whore necessary 

Assembly trolley 

Taint Booth 
2 sets Compress cry + spray paint equipment 

Water «creen + heat i rig system for drying 1 

set 

8 

24 sets 

24 sets 

set 

8 

!J1 cetros tnlic paint  equipment 

Conot'pr.'-.nr Set 

1" 

déploie  air  coriiprossor set  in.lli water  coòlii 
etc.  îIîVï  pipelines,   volver:  etc.   linn 
pri:::-,ure P>0p!jvf   delivery 600 <"'•   '•'••/ 

min. 

15»000 

3,000 

4,000 

8,000 

15,000 

6,000 

10,600 

5., 000 

4,000 

1,000 

5,ooo 
5,000 

3,000 

3,000 

5,000 

4,000 

10,000 

5, ocx> 
10,000 

JO ,000 

L. 
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li cm Description of Michino 110 

1 

Kfitiíüated Price 
CIP in U3 > r 

If î!--!'.-.1r.nic;>l  lknv.ll.i'o.-r K;vi rn»nt 

30,000 13.4 2 ton ovorhecvl crany for heavy c-íiütin?; 
area with ciin*ry r-nd installation 

115- Fori: lift truck - 2 ton 2 45,000 

116 Stacker truck - It on 2 25,000 

117 Pallet trucka - -J- to» 6 10,000 

110 Stillalo palloto bins, racks set 10,000 

119 Hand pallet trucks 6 20,000 

120 Self supporting hoiots for machine 
- -& ton capacity 

30 55,000 

S Storca enuitvmnt 

HOt 40,000 121 Biro, racks,   cupboards,  etc. 

122 Kardex ¡ cabinets and system set 5,000 

123 Hydraulic tostine equipment •et 5,000 

124 Production tools •et 60,000 

125 Sparo parts (total) based on all 
machinery 

set 250,000 

Total machinery + 
equipment 

3,981.000 

.   .                              1 CIP Landed 
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F ACTOR yjj^l2J^JL^;rniUM S1ZE TRACTOR 
PRODUCTIOM- 3^i£^£l£L!ZB^^ 

•,: IMVïnr- rJrtJuJXT^"^ • i .erwrj» »w i .«-T.iO«: ; 
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h 
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li \ 7Î 

.PLANT No- I / 

I 

TOOLROOM 
HEAT TREATMENT | • -Ï 
MACHINE SHOP  } 

MACHINE SHOP 

/\ 

.   \   . i /    \ 
6fl£ÍLQr»íLíi \ 

L. VT'!   'ii 

..-,«.%*•.*«- •..**•.!•« 
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(ii'l 
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: production 
:     Off ios 

produci i on 
control 
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jig aioo!'-! i oc pec- 
• í'ion 

ir» ù 
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liivüic investiront 

O 

d 

o 

f 

h 

Fb:ed Capital 

Ijtnd 

Building cor;t i AdnimütraUvo-)- elect, culi- QQ OQO 

station + road ' 
ii Factory Vyiltïinrï 140,000 nqft. 640,000 

ai U3Í 6.0Ü l'or sc;ft. 

Furniture -t- fittings + Office cquipaant 60,000 

Machinery end equipment 3,981.100 

Electrical installation 3000 kva 60,000 

Erection 50,000 

Transport  (2truckü!,  locara,  2v»ns +1 crane) 170.000 

Contingencies lof* 558|90O" 

A total fixed capital U3 S 

Coût 113  S 

5,000,000 

B        Working Capital 

a 

1» 

c 

d 

B 

Direct material (3 months-.) 

Direct t- indirect labour (3 montho) 

Training cost 

contingencies 

Total working capital 

2,100,000 

525,000 

25,000 

100,000 

2,750iOOO 

Total Invcctraont Required excluding land 
(C«A+B) 

B,550,OOO 

9»     Connor.ition of Trr.ctor Vised on major part grouping 

MOVI - factory Ihnufacturcd Parto 

»OP- Bought Out Pinioned 

B03P    Bought  Out Scwi-Pi uinhod 

IMP - Import 
Iivij/:Jiioii:i|in;.iHir.-.f:turc of lractc.ro need«  the following aupporting 

imlvi::trj'"¡  in the melai  ru-clor: 

. 1.  Pr.uiuli-o'     ?..   Poking  1   die  c;l.•;^   ng riJicetnolal   3.   .'Heel  inillii 

for r.heM ino loi und uec l }.oït:i 
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Jit: 

010 

OfO 

030 

010 

0^0 

060 

Main I'avlü 
Group 

Eri,'; i no 

Lift cover 
+ control:: 

JV:;C:r;t.pti .'<:) 

I! i in e libino, ra- 
diator iv.:l., lub 
oil, air in!'.;-Vs:, 
j;y:;tc::i, utarlcr, 
dyna:;ifi/al torn:-cor 
inai, olccíricvl:; 
 __ i 

MOW 

Hydraulic lift 
cover hour,ir,:;, 
control shaatr; 
'•¡rinn  etc. 

Gearbox hou- 
Din,-: 

Centro hou- 
uir>£ 

Rear axel 
hour, i ¡r\fj 
(jJl+íül) 

Hon-; in;:,  ^earr:, 
üj'ilinod ührií'i,:! 
hearing.;, ceils 
riii;;..;,  yo!:(.•:>, 
clutch -i- cluLch 
control ,  |i;.":cr 
çliaii^o  lever + ' 
üicclir'.nisn 

Houninj,  differ- 
enti:'.!,   crov;;i 
wheel  and pen- 
ion, hearin/;, 
¡api ir.uil chafir:, 
P'fO ßoarrj,  r.calo 
.etc. 

Front aur-.- 
pen.vicm i- 
front :¡uj>- 
port 

lF'iur,in^,  axels, 
uhaftrj,   rear 
brake dru.n:; 
"brokers,  brake 
controle;. 
Hearing::,  fir-alu 
dead weight". 

Krönt   .'ivr:lr¡, 
:;!\:h :.li iTIr;, 
fivnl   hllh:¡, 
herrín ;;;, 
:.ial:;,   d-ad 
v.vi(';hl:;. 

1 i ft  cover 
car;!.i:rj'.;, 
control   shaft 
pins 

Ce.'ir, box 
liei;,) n;; 
nlial'ln, 
yoh":;  control 
lnvnrn,   fioar 
change  lever 

centre 
houaLns 
and 
»hafts 

rear 
nxel hoitüin«; 
(Llimil)  hrake 
druna,   ax til 
.¡shafts   (hiltIUI 

fJOol-'      -. 

lift 
cover 
:::\z lì n,r;r; 

]) 

0 
V 

X 

I 
11 

ftf'.ar box 
o«-i::tinr; 
forced 
shafts 

centre 
housing 
castin^n 
+ forced 
ahafta 

X 

X 

Krönt 
.•tve! ::, !jl\)h 

shaft:-., huV;, 
dead MI ii;ht:. 

rear 
a reel 
housing 
caulinari, 
forced 
axel 
shaft::, 
break 
it ruin 3 
oav.ti n,7". 

Kor^ed 
• ivel :;. 

11 i i '. 

(•;.:; I. 
In Hi:; 

I  
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iicn 

070 

Kain Purl» 

030 

Hydraulic; 
pu:pp + three 
poht linkage 

Jtoncription 

Jiydraul ic pur.p 
hydivmJic cyl- 
inder sind pis- 
ton, draft and 

KOW KOSF 
Ü 
P 

)!ycirial io 
cylinder, 
piulen, 
draft  >• 

Porteci body 
of cylinder 

Stoeriu,-? box 
ond linkages 

position control Posi lion 
equip., ohiiftr,, 
pln3 He. lirk- 
ufíe, bjra, pins 
chain. 

Steering box 
s Icoriii3 wheel 
and linkages 

coni rol 
e qu ir. ¡aun-i» 

linkr.£oß forced link- 
ages 

I 
M 
P 

X 

090  Hand broke 
linkage + 
attachants 

010 

on 

012 

013 

014 

OVj 

Hand "broke, 
linkage etc. 

Handbrake 
linkage 

Pódale end 
Footsteps 

Drako, throttle 
and clutch 
pedal ' controls 
+ footsteps 

biako,   thro-i 
ttle,   ciulch, 
pedal -v ioot 
sten 

Sheottnetal 
and press 
work 

Fuel tank,  front 
bonnot,  front    I 
grill,  fenderà,! 
instruisent panel 
exhaust pips, 
tool box with 
lid 

Wheel + tyrcr Front + rear 
whool ritas, tyres 

Electrical 
BffUipfncnt 

Front lights, rear 
light.?,  instruments, 
fuel, water,  hydraulic 
wiring cu ton to, I 
battery, fu;;i:;; oto. 

Hardware 

Tonil, it 

Holts, irut.-i, iîljidr. Special 
t/ar.hr-rv.,   circlip!-,, bolt;;, nula 
ccn-wu, nockelr: and a ludu 
chain.-.,   etc. 

:;¡»-'M»v>rp   tit:, 11 
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Surnirarv of the ;>^rts to bn r.snufr:{;turcd indigenously 

I tern 

1 

2 

3 

A 

5 

6. 

7 

8 

9 

10 

11 

12 

13 

14 

15 

n 
18 

19 

20 

Part fi or croup do script i on 

Lift covar housing 

Gearbox   housing 

Centro housing 

Iîoar axol housing (LH+RH) 

All trans miesion    shafts (citrale 
or oplinnsfl) 

Yokes,  shift lover,  gear change 
lever and mechanism 

Rear Axel shafts (LK>RH) 

Bral;c drum3 

Front stub axels (LH+RH) 

Front hubs 

Axel beams (front suspension) 

Link rods 

Linkbars 

Hydraulic cylinder 

Hydraulic cylinder piston 

Draft and position control equip. 

Steering connection rods + lini;s 

Clutch padel, brake pedal j and 
ftcculurator pedal'.,  footstep 

Hand brake system 

Special bolts, nuts,  studs,  pins 
una leverà 

Typo of Operation 

Casting + machining 

Machinery + heat-treat- 
ment (heat treatment vhoro 
recomr.cndod) 

Die casting + machining 

Forging +machining 
+ heat treatment 

Casting 4-  machining 

Forging,   machining + heat 
treatment 

Casting +  machining 

Forging +  machining 

» 

11 

Pressing,  motai forming 
machining 
Forging +  machining 

Machining    • 

Machining  •loclorplating 
or galvanising 

JlyjSHrliX.Sl.T-'i^" *° b:;  iviü'tfar.turc-'l   i» :)i '•""'-^'•«';^Y - in various  i.hiüfü ©f 

product ici. 

Th« •^-inufaRturing protrai.-.** .vid planning should bfl Uibcd an a pins« «uk, 

imiWii 
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1 
)')•-.;:•:•• I    l.Lift cover housing 

2,Gearbox houcinCi  centro housing,  rear axel housing 

3 .Brake drums,special holte, »utn,   studs, pino, levers and roda 

4. All! other partu to be procured cither by boughtout * 

/ finiohed locally or by import. 

II 5,All transmission shafts (simple + oplincd) 

6. Yokes,  dix ft levar, gear change leverò and mechanisms 

7,near axel shafts 

e.Pront axel stub, front hub, link rods all othor parts to 

bo procured cither by bought out' finiohed or by import. 

Pl::ii¡e 

Phnao ITT 
"9, Axel (front) beam, linkage bar' 

HMIydraulic cylinder, hydraulic cylinder piston 

11. Draft and position control equipment 

12.Steering connection rods 

13.Clutch padcl, brake pedal, iv-celerator pedal 

14 .Hand brake system * 

all other parts to be procured either by bought out 

finiohed, or by import 

11. Estimated Manufacturing Cost 

Bated on 3500 traotors/ycar/l ahi ft - 8 hours tesis 

Cost US} 

a I.rported cost of parts (CIF to factory door)   * 5,600,000 

b !ndi£o«oou3 parts with local or i «port ed raw «at 2,800,000 

c Total raw raterial cost 8,400,000 

obour coots 2,100,000 

t 'i/crtiead conti; (ine),  indirect material, poveri 
:MJ1, water, lubrican la, spuro furiti all other-) 

2,100,000 

.. 

Tu tul annual  ivji- 
ufaclm-inf c«»ftts 

l?,f-00,000 
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12.      Anni..il Balj^J^oy«! (''nLi m3--cú) 

Unit 80lli»R 
ri-i co ''" l'ivctory US 3 

Product! on/y c.ir 
Total Amiual 
Saleo UU S 

3,'jOO unito 14,000,000 

13.      Tot:il Anntir.l Cost (excluding; profit)  "based on 3,500 tractoru/yeur/ 
1 uhiït. . 

Eotliratcd Manufacturing cost 

Total aaloa coet 

Depreciation of fixed capital at 10^ por 
annum 

12,600,000 

200,000 

500,000 

Total Annual costu U3 513,380,000 

14.      Profit (before tux) 

Annual taloo turnover 

Tot»I annual coati 

US5 

uss 

14,000,000 

13,380,000 

1     Profit tafor« tax ÜSJ 620,000 
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Mm a (*) 

mW^WB^TC  ^OTT.T-l'T».^ AMI)  Sl-'HV'^i 

The condor ïnnic  faciliti or; and services for tire manufacture 

of acri cui turai machinery and cnui trennt will be the real backbone of 

the rural induatrial development.    It will be the launching pad for 

all basic requirements for the manufacture of idiffonous parts for the 

industries in rural,  r.mn.11 arid rnodiun sectors.    Those unit« of erucineorinß 

baoic facilities and services are extremely canital intensive and 

manufacturin* activities require hiffh sophistication skill and from 

machine and manwwer and therefore need special attention and consideration. 

The small, medium and oven the larço factories cannot normallv afford 

to install all the machinery and equipment required for the manufacturing » 

activities.    It if. often economical to orocure certain parts either in 

finished or in semifinished condition from the oxitsidc industries through 

subcontracting or direct purchase.    In order to promote tn« industrial 

activities by attracting a greater number of manufacturing units fron 

the urban areas and simultaneous assistance to the local engineerinç 

industrios it i3 desirable to establish tho following cornisón basic 

•tiffineerin* a-d metallurgical facilities and services Vth spcoial 

rcferonco to rural and non-urban areas.    Such services should not only 

•eet the requirement of agricultural machinery «inufacturin* sectors, 

Vut also miumfacture co-.ponontn and provide services to other enffineorirff 

and aetollurt'ical industries. 

The followinc Annexe» outline the cenerai requirements for various 

sasic i>cilitioc and services« 
3 e (i) C?rrtril «teundry («ferrous and Iton-ferrous) and Fterçin? Shop 

3 s (ii)       Central Tool "oom for Toole, Ji»o »«d Fixtures 

J s (ili)       Contrai frinir, J*iirteranoe, Prototype Ksnufncture awl 
Training S^oo 

3 t (iv)       C-s"*"»1 Oalvanisir*, Flectronlatiivç and Ptieaphatif« «an* 

3 • (») Sentrai Meat Treatment Shop 
j t (v) Quality Control and Tnsaection 
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iuiNtJÁ  i e  U) 

fcSTAT.USH^:!'!? iP CMI/r^AL ICU^Y ATO) FOTGT.X, SHOP 
fn»c<Mlij»;a*A,»w  <jjm¿- usuw - i ni    ir ir •»   • HHIIIIMH —i.i j| 

The cct'òli^hraant oí" n Central Foundry and Forging Shop is a baa i e 

requirement for all manufactur.rnp unita in tha net al sector of the rural 

industries and particularly  for the manufacture of agricultural 

¡aachincry and equipment and will foro a Common Engineering Servio« 

facilities within the development  centre. 

- Forrotr.  Foundry (Coat Iron,  Steel,   etc.) 

- Hon-ferrous Foundry  (Bracss,  Aluniniiun,   etc.) 

Therefore,  thj crnbrrl  fourdry will produce Cast Iron, S.O.  Iron, 

k;t11ea'úlo Iron,  F.-rçii.g "t??i ,  Brass,  Aluminium.    These material» are 

fiscontially needed -."or any jr. tal working industry development and 

particularly £ir  'he manuf.-.^t ire of agricultural machinery and equipment 

in the rursl trcrs. 

uritcria for   .init.in Fnotor: Produc    on of Ferrous Po   idry 

The minivi fact-r/ product:en of Orey Cast Iron and Steal infOt 

production vili "be: 

- £0,000 t~nr, of Ui-niic notai per annua, i.e. 60 tona of liquid 

aetxl pei* dr; ,  considering 250 working day» per year* 

'*«-» natorialr, for the foundry will be: 

- Scrap S'-o-sl,  Fi» Iron. 

The product i o i  )f /-»nous grey cast i roa and steel reqptireajaat will 

o uj fellot'j; 

1. Hi£ù duty Crt;- Iron t->r caytinf - 5,000 teas/year 

(0-fcdw  17 or Kuhanite specification) 

?• ".C. Iron i*-«d   t'^lin'il" Iren - 9,C30 tenacear 

3« S:rel C-.n.v!r.T - 1  0C0 tonn/ycar 

4* C.>cci.il st» «si    ícete fai  forç^jyç - 5»00^ tona/year. 

•vilKtfMit  forJ-.Jj^.j,''r _   i   .r..I .v-ra-.-ilIc^ í\\wñiy 

'i) iiirffi»   're :'-l.ii*  >iix.u< Z tf*ni/ii.-\\ch c^iitcitjr co«|»le%e watt 

elcctriMi Tirer ^OinfyûOO KVA enpoeity with 11 If, 

Ì » .   * •.     "--:r--   •• •. .*. ! ••..'  a^t^ble for 

»pjr.;*   « n t;   V- • , rj.J -u.»* lini.«!/»« 
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(ii) Maina Frequency Induction Molting Furnaco 4-5 tons/batch 

capacity with power input  IOOO/2000 KW for melting of iron 

and eteel. N.T. Tower required - 11 KW, 3 Phase,  50 O/B.L.T. 

Power required - 415 V,  3 Phase, 50 c/ö 

(ii}) E.O.T. Crane - 20 meter upan,  10 ton capacity 

(iv) Kleotrotnagnotic Dinco - I.25 meter (4 ft.) diameter for lifting 

the iron for charging 

(v) Platform and Y/eighing bridge - 10 ton 

(vi) Immersion Type Pyrometer for measuring liquid metal up to 

2000° C 

(vii) Optical Pyrometer - 1200° C   to 2000° C 

(vili) Combinod bottom and tip pouring ladles 10 ton, 5, 3 and 1 toa 

oapaeity.    Hand shankn Bizca 5° ^C« 1   100 kg.,  25O kg. 

(ix) Muffled Furnace for preheating of Ferro-alloys, oil fired 

or elect»loally hented temperature rioc up to 60O   C   to 

1000° c 

(x) 10 ton capacity of Induction Metal holding furnace about 

SCO KM Pownr input for imper heating the e>etal. 

(xi) Continuous heat treatment furnace for heat treating tke 

Malleable Cast Ire« range up te 1000e C. 

(t)   Moulding Shop       \ 

(i) Continuous Mixer - 10 toae/foour 

(il) Vibratory Shake, Frecrut«her, Vibrator/ Coaveyor, 

Magnetic Separater, »irre Hopper 

(ili) Complote «et of core maker« and moulders teolo, »ape 

{%!•) fm temette Moulding Machines 

(v) Stationary Soni 31 i tig-r with Ramming Cap 

(vi) Meiler Conveyors, Jib Cranes« standard 01 eel Man« 

tools, cto.    Railed steel fabricated mould 

(•) rm"«fi»«p 
Nettling m* Ines mni oejmtpnsmt 
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(d)    Pattern Shop 
Band caw machine, planning machine,  crosscut circular saw,  combined 

Disc Dobbin sandcr,  wood turning lathes,  Pillar Drilling Machin« 

Hand Tools. 

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

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

(f)    Common Service for Foundry 

(i) Electric Substation 

(ii) Air Compressor Set 

(iii) Oil Tanks, Water Reservoir, Pipelines 

(iv) Dust and Fume Disposal System 

(v) Porklift Truck,  etc. 

(ff)   Tosting Laboratory 
Choaical Section, Sand Testing Section, Mechanical Testing Section, 

Metallography Section, Heat Treatment Section, Hon-dest motive 

Seotion  -o bo equipped with all aachinery and eqv:puent. 

Critoria for »inlaw» Factory Production of Non-ferrous Foundry 

The ainiaua faootry production of non-ferrous castings will »• fa* 

various parts of puaps, crop protection equipment and tractors. 

- Iastalled capacity - 1000 tons per year for Brats 

- 300 tons por year for Aluainiua. 

fas production of various Brass and Aluainitn will Vat 

- éOjt Cu • 40£ In (Brass) - 750 tons/year 

- 9B$ ©a • 20jt Zn (Boll Metal) - 290 tons/year 

• Aluainita Allay - 300 tons/year 

Baissant for Ww-frrrous Poundrj 

(•)   Btm-fwroun Malting Shop 
(i) Oil fired cruciale furnaaaa (far gravity aaatiag) - J - aff 

fitted with air oaatrol atueaatie tunar, ote., laeludlag 
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(ii) Hot Chamber Die Casting Machino with high pressure plunger 

goose neck attachment 

Locking capacity - 130 tons 

Plunger diameter li",  Area I.76 sq.in. 

Pressure on metal - 7¡¡¡- tons 

Volume per shot - 13 cu.in. 

Weicht per ohot - Aluminium -  1.25 lDS* 

Height per shot - Brass - 3»9 lo3. 

(iii) Automatic sand core making machine (Duplex type) for gravity 

casting 

(iv) Automatic cheli moulding machino (Duplex typo) for gravity 

casting 

(v) Beryllium-Copper Steel Dies 

(vi) Eand Shanks - 1 kg.,  2 kg., 5 kg., capacities.    Coro kespinf 

trolleys. 

00    PgttUnrr Shop 

Fettling Machines (Pnouaatic Type) 

(0)   Trireaing Section 

Trinain£ Machines, Belt and Sanders, etc. 

(d)   Other facilities will bo fro« tho sain fsrrous foundry shay. 

Forging Shop 

Criteria for Winioun Factory Production in For.rin» Shop 

Miaiaua factory production of forging shop will he 5OOO ton* of 

finished forged/year, i.t. 20 tona of forged parts/dryr, 250 workiaf days^ear. 

ftoiiresont for Porri n,t Shop 

(•)   Force Plant 
(i) Hoover Forcine Uschi no - ftO torn capacity far hot forgo 19 to 

10 kg. forge part 

(ii) Upeet Forging Machino - 40 ton capacity (for tot fwf») 

(iii) Drop Forging K&ehine - 40 to« capacity (for tot forgo) 

(•>    Bf*A Trc^r^nMftog 

(i) Preheating Furnace np to 1600* C oil fi*»* » «iMtoiMl 

toot i ne with the moo tat oosHrol 

(Ü) 
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(o)     1311Ï et Cutlin/: Shop 

Oaa cultin¿; machine,  part of machino,  »hearing machino, abrasivo 

cutter and pedestal grinder 

(d)    Inspection and Metallurgical  Laboratory' 

This will bo part of Central Foundry. 

(o)    Meohn ni e al Hand! inc.. 

Forklift Truck, EOT Crone,  Bina, Weighing Scale up to 5 tona« 

i fot erial specification for Forgia? Toolo and Dina 

Purina forcing operation there ore three main count;s for tool 

deterioration: 

- presauro 

- abrasion 

- heat. • 

The problem ic more cerious for the dice, »ince these art ia 

nore intimate contact with the hot material and far greater period of 

contrat,   Ferro-alloy e.g. Tungoten and Chromium are the two alloying 

olementa found    o bo the moot effective for the seleoti n of dit 

material. 

QttlWOsUlon of T>in Steel   for Forging 

Carbon - 0.4 J¿o O.Jjf. 

Tungoton - 1ÖJ& 

Chrcnlun - 3 - 4% 

Rait Iron. 

Cerbon - O.O to 0.# 

Chromium - 3 to Vjí 

fferganoa* - CO to O.fijl 

n"it Iron 

faat treatment of the tool« nocordirv; to ih« Manufacturar« M««aBjaaj|gll«Ji 

KT»W.TS^IP o» parrw. 1^7 JHJ. Viiltctiwe o» Jt«. mm*- 
nwtiKi Ann prensión r.rw: r»tn 

The role of central tool roo» la ta* naral aroaa «All %• %• •**••*• 

rwral i«rhir*.ri*!a with: 

(i) PnmfrtUr« of Jic», toola, «*•*«• ft* praáartlaaj CaaU!%«•«« 

À 







1.0 !8    125 
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(ii) To train highly skilled tool makers; 

(ill) Maintenance of all special purpose tools; 

(iv) Manufacture of prooision spare parts for the industry. 

Tho tool room will bo ¿cared for precision work up to 0.00001" 

and surface finish up to 0.2 of 1 micro inch. 

Criteria for Minimum Factory Production 

The tool I room will be capable to handle yearly* 

- 10,000 units of small and simple tool grinding 

- 1,000 milling cutters grinding and lapping including K.S.8. aal 

Carbide Tipped Tools; 

- 500 Jigs and Fixtures weighing 100 tons; 

- 1000 Simple Jigs and Fixtures - 100 tons; 

- 200 Sharpening of Broaches; 

- 5OO Special Gear Cutters Grinding 

Essential Machinery and Syiipnent for Tool Room    (Detailed specification« 

•re reflectod only for {special machines in tool room work)      ' 

Tool Room Hi oh Precision Machines 

(1)   Jig Borinff Machine with all accessories 

Boring and Facing Hsad, Boring Bars, Collect Chucks,  Internal 

Kiorometer, Tepth Measuring attachment,    Auto positioning Jig Boring 

Machine capable of sensing position to an accuracy of 0.00002'*.    In 

order to give extensive scope of precision machining, the machine should 
Ve equipped wit hi 

- two dimensional tracer controlled copy milling 

- automatic profile generation 

* auxiliary horizontal boring spindle 

- automatic selection of co-ordinate 

- automatic quill retraction system 

jpeolfioation   - work table   -   601 x 30" 

work table longitudinal traverso   - 45« 

work table cross traverse   - 26" 

Spindle speeds (oteplcos) - iß - 2000 r.p.m. 

Spindle foods (8   up and down) - O.OOOJ" to 0.012N/per 
opindlo revolution 

u.  
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(ii) Precision Universal  Grinding Machine with Acccnaorics 

Height of Centros - 6", Distance between Centres - 24" to 60" 

Wheel speedo (-2) - I56I - 1JMO r.p.ra. 

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

Table Spccdo -3" to 192"/»in. 

Wheel head infeed - 0.003*" to 0.0O02" 

Work   head swivel - 90° right - 45° left 

Wheel head swivel - 90° right - 90° left 

Underslide swivel - 90° right - 90° left 

(iii) Tool  Room Die Sinking Machine  (Duplex Head Type) with electro-hydraulic 
tracer control 

Table Size    - 48" x 24" 

Maximum Depth of Die    - 10" 
Maximum length of Die - 20" 

Maximum width of Die - 20" 

Spindle speeds - 30 to I800 r.p.m. 

Horizontal, Vortical - 0.25" to 20"/ninute and transverso travel 

Automatic Horizontal and vertical step food   - 0.010" to 3" in inch/stroke 

(iv* Erocisio" Cylindrical Qrinding Machine with internal grinding attaohmont 
Max. wheel diameter   - 20" 

Max. wheel width - 4" 

Height of Centres - 6¿J» 

Capacity between centres    - 24" - 72" 

Wheel speedc(2)   955 - 1205 r.p.m. 

Work speed   (6)    16 to 235 r.p.n. 

labio speed - 3" to 240"/rain. 

(v)    Optical Dividing Head 

Calibration can bo up to 2 seconds.   Maximum distance bot wo on   centres - 18" 

(vi).Hi/» Preoision'Càugo "¿rinding Machine 

(specification itcras will be as above) 

(vil) Precision Tntnrnal Grinding Machine 

(cpecification items will be as above) 

. (*lii)' "Prcicir.ion Surface Griivlirm Machine 

Longitudinal traverso - 22" 

Crooa Traverao   - 8" 

Maximum hoight from table to Centre Spindle - 16¿» 
Working tabi o - 20" x ß" 

L. 
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(ix)    Uniyor•-.;•.! Killinf; Machino with Accr.norics (utandard machino) 

(x)    Universal Horizontal Poring Machino (standard machino) 

(xl)    Precision Lathe with all Accessories    (standard Machino) 

(sii)    Precision Universal Broach Sharpening Machine 

Suitable for both internal and surface broaches.   Maximum length 0O"t 

micro-feed attachment and built in frequonoy changer. 

(xili)   precision Twist Prill Grinder with Attachment 

For grinding twist drills both LS and RH, high spoed stool and 

carbide tipped dia. l/32" to 3". 

(xiv)    Precision Automatic Face Mill Grinder 

Por grinding a lapping face mill cutters (LH and RH) tips for HS3 

and tungsten carbide.    Milling cutter diameter - 6" to 12», Haximua 

Grinding wheel size - 10" x #• x llJ' Bore. 

(xv)   Double Ended Grinding and Lapping Machine with Angle Plate and Tabi o 

(Parallel Face) 

Maximum wheel siae    8" x 3" 

Khool siv.e for lapping   6" x ¿" 

(***)   Precision Turning Lathe with Cross Slide Swivol for Turret 

(xvli)   Standard Upright Drilling Machine 

(xviii)    Standard Radial Arm Drilling Machine •    m^ma^ax¿ 

(xix)   Standard Knee Type Hilling Machine V   Medium Si»o 

(XJ:)   Standard Shaping Machine f   Machino 

(xxi)   Double Ended Grinding Machine 

(xxii)   Doublo Ended Polishing Machine 

(xxiii)    Band Saw with Endless Saw Blade 

(zxiv)    Electric Arc Melding Machin« up to 600 Amps 

(xxv)   Electric Spot Welding Machine up to 3/0" Thickness to be woldod 

(xxvi)    Prnclnlon Surface Tabic   - 36" x 36" - 1/? ton weight 

(xxvii)    Working Surface Table    -    ?4" x g/|"    - POO kilo weight 

(xxviii)     Heat Trc-itrnent Piirnar.o 

36" x 20» x 20« - Temperature up to 1600° C.   Electrically heated, 

(xatix)        Quenching Tank - 36" x 36" x 36« 

Pitterò bench, vices, universal vices, hand toolo, drill  ootu, 
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s(xxx)        Measuring Instruments 

(a)    Horizont il Hirh PrfiÇij».i£!LQ51tHL Comparât or 

Total range of acale - +   0.005" 

Graduation of r,cale - 0.00005" 

Vertical movement of workpiece - Ì" 
External ma^i'.ouia diameter    + ;•• 

maximum diotance    6M 

Minimum pitch diameter gauged    25/32" 

Facilities for rapidly and accurately checking external and 

internal plain cylindrical gauges, screwing gauges. 

0s)    Tool i'ato*rs Mi eros oo pe 
With compound table, field of view, work ccntr» cradcl, 

VOO-Eupport, protractor ocular. 

(o)    Precision Slip Causes (3 sets required) 

•1 sot of 81 pieces comprising (P3888) 

Range 

0.1001 in. -   0.1009 in. 

0.101 in. -     0.149 in« 

0.C5 in. -      0.95 in. 

1 in, 2 in, 3 in, 4 in. 

Steps 

0.0001 in. 

0.001 in. 

0.05 

Pieces 

L 

9 

49 
19 

4 

Grade 

For Workshop 

I For Inspection 

For Calibration 

(d)    universal Tent_Indicator Set 

Dial Indicator, Back Plunger with 1.5 «a. O/iß")*»* 

radiuo anvil 

Graduation -   0.001 in. 

Roading   -   0-100 or 0-5O-O 

Range   - 0 to 0.2 inchea 

(0)    Lever Tyno i)inl Indicator 

(f)    Standard Reference Vernier 

(ß)    Verni or Dr-pth (iaurre 

Open vernier reading direct to 0.001 ia« 

(h)    Vernier Ilei/fot flauten 

Capaoity from 0 to 36 inchoa 

Capacity from 0 to 10 incheo 

(i)    í!2f'e_JTan-'cr't Ca1.i per 

Capacity vip to /[ innhoo 

Reading to 0.001 inches 



r i I Annex 3 I 
' p«f« 64 

(j)    Vernier Calipers,  Scares.  Engineers Ssuarcs. Bovnl !JrotrnctorT 

Coinbinrtion Sot, foall Hoi c. r,-,u,"o.fTH cr.copic Cauro, favi Weasurinfl 

Micromotor Sut, nopth Cauro KicroMotcr, Internai Micromotor, H.ind 

Crip Paon Frarcc Micrometer. Tb'-vad "canutinr Tools and KicroTcler 

CENTRAL REPAIR. iVJITr-lH.'.ÜCS,  PBPTCTYPB HAüITFACTORB A!.';') TOAIfllKC SHOP 

This corninoti engineering service facilitioa will provide allround 

•aintcnanco facilities to the small and medium size firms in the rural 

areas*    With the available machinery and equipment it will "be possible 

for the development centre to manufacture prototype agricultural 

products desigr.ed by the product development and design services section. 

More over an extended training facilities can be provided in this 

section so that the workers in the rural areas will reçoive all round 

praotical trainine on manufacture, repair, maintenance of the plant.    In 

this way a linkage can be established amongst the design and engineering 

scotions of the development centre and the linkage between the industries 

end the development centre as a whole. 

Central  Repair,  Maintenance,  Prototype Manufacture and Training Shop 

Miniicum Machinery and Equipment Required 

(i)    Lathe for turning and screw cutting- 

Maximum     swing over bod- 36" 

Capacity between centres - 72" 

Maximum length of threads - 6" 

Maximum diameter of thread - 6" 

Maximum pitch - 5 threads/inch 

(ii)    Capstan Lathi» with Ifox-Tnrrct and All Accessories 

Diameter of nolo through spindle - 2¿JI 

Maximum swing under overhead support - I}*" 

Maximum distance of spindle flange to turret - 33aJ' 

Maximum length of bar t>tock-8" 



Annex 3 1 
(iii)    Universal Milling Machino with Compound Divldln/r Head anj yertieai 

Mil 1 i »v; At t achrricnt 

Capacity - 30" x 8" x 20" 

Speeds - 18 ranging 26 to I25O r.p.ia. 

Peedo - 18   from •»• to 30 i.p.m., 9¿« diameter Universal Dividinß Head 

(iv)     Kn^ft Typ'-' Killing "achine with Dividing I!r?,id 
Capacity - 30" x|G" x 20" 

Spcodo - 18 ranging from 26 to I25O r.p.m. 

Feeds - l8 from ¿- to 30 i.p.m. 

(v)    llortsontal- Boring lochine tritìi Sliding Heart and Swivel ing Work Table 

Maximum diaiactcr face and bore - 60" 

Spindle traverse vertical - 7¿" to 65&" 

Revolving table - 48" x 48", maximum diclance facing slide to 
boring ctay - 140" 

(vi)   Cylindrical Grinli.11^ Machine with Internal flrindin» Attachment 

Gràndine wheel túzc   - 20" x 2" dia. x 8" 

Maximum diameter ground - 10" 

Maximum length between centren - 72" 

Roll face length - 48"    wt. of Roll - 350 lbs.  (maxirciua) 

(vii)    Surface Orindinr echino with Kn/motic Table 

Siec of table - 20" x 8" 

Lognitudinal Travel - 22" 

Trannverse Travel    - 8" 

Grinding V/heol - 8" diameter 

(vii i )   Radial Arm Bri 11 in.? Machine vat h Universal Tabic 

6 ft. spindle radius, capacity - 3" diameter in M.S. 

Speeds - 15 to 1500 r.p.m. - 17 steps 

Pooda - 0.004 to O.O30 i.p.r. 6 stcpo 

(ix)    Uprirfit Drilling Machine 

Capacity - 3" diameter in M.S. 

Speeds - I3 to I500 r.p.m.   - 17 steps 

Pecdc - 0.004 to 0.030 i.p.r.    - 6 ctepa 

(x)    Qf!.'*';r. IIo,'^iUi' •'•'f'hinc vri Ui Accesorios 

Maximum di atanco - centre of work cpindlo to centre of Jiob/ArbouVJi* 

Hob Arbour diameter    1-J" 

Maximum hob oui,» i do dienet er    4" 

Maxi truno  DP mnd-.1i.  rvnt.  Yvnn n» n< „«ì   A   in  :fi. 
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(*i )    Ocar Sbavin/* Machine vrith Accessories 

Capacity - 18" diameter 

Pitch Diameter - 1 to 18 inchca 

Outside Dia'üctcr maximum - I8.875 

DP or Module - 4 to 16, Cuttor diameter - 9»«, Maximum face width 

otraight  10", Maximum crown width - 6" 

(xii)   Vertical Lath o with Turrot Slide Arrangement and Sitia Tool   Attachment 

Table diameter - 36" 

Maximum diameter of work - 44" 

Down feed of turrot tool head - 24" 

Vortical travcrnc of aide tool - 30*' 

(xi i i)    Heat Treatment  Furnace 

Oi?. fired or electrically heated heat treatment furnaoe maximum 

temperature up to 1200   C with thermostat oontrol. 

(xiv)    (Elenchine Tank 

St eoi Fabricated Tank - 36" x 36" x 36M 

(xv)   prcaa Brake 

Maximura bendine preoauro - 50 toni 

Effective v;ork length - 100" 

Width of table - 8» 

Stoko - 0 to 4";  Number of stoko/ain. 9 

(xvi)    Eccentric Prona 

Capacity - 50 tons 

Blank thicknooo up to - 1/8" in MS 

(xvii)   Tube Bondinç Machine 

Maximum of tubo diameter - 2" in M.S. 

(xviii)    Kibbling Machine 

Kaxitsum tensile strenght of plate - 50 tona/aq. in 

Bdßo cutting - up to 1/8M 

No. of otroke per minute - 2800 to 14OO 

Maximum circular cutting «- 28" diameter " 

(xx)    Shearing Machine 

Shear in mild uieol plate - up to 15/32" 

Shearing length - 100" 

Btroktn por minuto - I5 

(xxi)    Ijydniuliiì !'rr.r¡n 
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(xxii)    rilrctric Arc V>Ic'àm: Hot 

Maximum current   - 5^0 acips. 

(xxi i i)    Klcctric Spot  V.^l^ing .Set 

Maximum thickness of notorial M.S. - \" 

(xxiv)    Oyacvlilcno^V.'r:) di nz Sot 

(ütanJard) 

í**7)    Profile Can Cutting Machino 

Moxiniurn size to be cut - 48" d^aneter- —•••- 

(xxvi)    Crankshaft Turning I'wcnine 

Crankshaft size - loug+.h - 30", Pin. diarartor - 3" 

(rxvii)    Crankshaft Grinding Maclil.no 

Craniiahaft ¡;ii;e - length 30",  Pin. Dianotsr - 3" 

(rrxviii)    port•;V c Tools_hnd ?/viitrient 

Drilling, grindi ng, tricing,  etc. 

(.rxix)   Electrica iicaaurinß Equipment and Maintenance Equipoont 

Coirmgn Servi cos for Kai ntenanco Section 

(i) ¿¡IcrVi-ically driven compressor sot 

(ii) Water tank,  oil tank and pipeline 

(iii) '¿lectric substation 

(iv) Torkli't trucks, cranc3,  etc 

(v) fitters Densh,  cupboarda,  etc. 

Machinery fcr Training 

Medium and Small sizes 

Lathes, milling machines, drilling machinée, welding machines, 

boring machines and alvo to use all the machinery in tho aaintenanoe 

shop for practical training. 

•''**    ESTABLISMlwr OF tKOTRAL GAWAKISTIW.  ELKCTROPLATITiO AWP PB03PHATTIK« 

LAW 

The above processes aro used to protect the nurfaco of tho components 

acoociatod with the agricultural machinery and equipment.    It is difficult 

for tho small firms in rural areas to install in their own plant tho 

nelal nurfrxc treatment machinery which are generally capital intensivo 

I  
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and beyond the .neans of «mall  establishments.    In order to facility 

thio cervice «.o,«:* the inductrice in rural  areas,  the development contro 

can motall such a plant for common er,cineorinC uso. 

Electroplating Proccsr, 

The procono of metal suruco treatment „ill be as follows: 

(a)      Bricht Zinc Plate-T VW.iv^n^^jy-^h 

Any conventional Bright Zinc PlatinT^oocno to cive a nini*• 

thickness of 0.0003" and pawivalcd with a conventional chroa type 

passivatine solution and bloachcd to fiivc a 2inc COatinj of gQOd 

Appearance v.hich „ill withstand 40 hour Aceti* Acid Galt Spray 
ASTM B. ?8?. 

00      Copper and Nickel  Piate 

Any conventional  Copper Plating Process followed by a 

convention,!  nickel plating process to ciVe a minimum thickness of 
0.0006» of Cooa appearance. 

(°)    CgEPCir ,   Nickel   ->.rl Chrom Plato 

Any convention,]  Copper Plating Proccas followed by a conventional 

chrom plating proccnr, to ^vc a resultant  thickness of 0.0006" to confo• 

with BS.  1224 of Cood appearance. 

(d)    Hwj^+j^J^TJj^nd Oil Procftsn 

Any conventional phosphating process,  providing it conforms with 

a particular weicht, dyed by any approved water stain and «caled 

by any approved oil to civc corrosion protection specified by 
manufacturer. 

(o)    Parco! ubriKO Process 

Phosphate with parcolubriao and seal with an approved lubricating 

oil to Cive a good corrosion protection ourfaoe. 

Pl.'.tJnf, Shop 

1.      PjH±oi^Vil?il__Bgtvlcnne  and Copper Plating 

(i)    Bondcrifjinc Vat 4' x 3» x 3« Deep - 1 off. 

(ii)    Hot Swill Vats _ 3 offt 

(iii)    Trichloruthylcne (kCrcasers - 1 off. 

(iv)    Copper piate val..-; G•' x y x 3» deep - 1 off. 

(v)    Hoi at s and runways - p off, 

(vi)    Parkolubrizin/;   vat H - 3t x 31 x 31* . <j offf 

6» x 3» x 3» - 1 off. 
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Power Hcquiremnnt 

The vat loadn dopond on iho number of components pop jig and the number 
of jigo loaded to the vats» 
Total capacity - 500 amps 

For Copper Plating - 25 to 30 ampo por oq. ft. for the calculation of vat leidiftg 
Estimâtcd Procoas time - 
Parkolubrieo   - I5 to 25   minutos/vat. 

Copper Plating for carburising - 30 rainuteo/vat. 

2*     Bright Zino, Ooupor,  Nickel  and Chrono Plating 
(i) Trichlorcthylono degroaeor - 1 off. 

(ii) Zinc Plaling Voto 6« x 3* x}' - 1 off. 

(iii) Galvarlincd hot swill vat 3'x3,x3i   - 1 off. 
(iv) Calvaniccd hot swill vat 6»x3'x3»    - 1 off. 
(v) Oftlvaninod cold swill vat. 3* x y x 3* - 1 off» 

(vi) Stainless Stoo] Nitric Acid vat. 3* x 2« x 3« - 1 off. 

(vii) Stainless Stool  Nitric Acid vat. A* x 3* x 3*' - 1 off. 

(viii) Stainless Stool Proscal vat. 3* x y x 3* - 1 off. 
'<v> Coppor Plating vat.   6* x 3* x 3» - 1 off. 

(x) Zino Plating Barrel - 1 off* 

(xi) Niokol Plating vats. - 6» x 3» x 3» - 1 Off. 
(xii) Chrom Plating vats 6« x 3' x 3» - 1 off. 

(xiii) Rinsing vats 3' x 3' x J» ~ 6 off. * 
(xiv) Various air tapo, benches, vices, Jigs, hoists, sto. 

]tetimntcd Proccns Timo 

Bright Zino Plating - I5 minuten 

barrel Zinc Plating - 60 minutes 

Copper Plating, Ni and Cr. - 60 minutos to givo » thioknoss 0.0006 

The olootroplating shops neod a suitable ohomioal laboratory with 
oquipmont for the analysis of ohomioal and treatod surface properties of 
parts. 

Tho scoti on will be able to oater for processing the following pariât 

Chinol, tinea, discs, gears, pinion, etc. for phonphnting and gear levort 

bolts, nuts, rods, cr.pn and many other parts for bright «ino plating or Ni« 
Cr, plating of tractors and implements and for other industries in tho rural 
von. 
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Unat treatmunt  is the essential  requirement to condition the otcel 

parts in order to sustain greater load bearing characteristics and to 

inoreaao the surface hardness for creator resistance to abrasion and wear. * 

Substantial parte of agricultural machinery and equipment needs heat 

treatment e.g. chicóla, tines, dicci, transmission ohafto, gears, cama, J 

spri«     ,  connecting rode,  etc.    Heat treatment equipment arc also capital 

Intensive and require high degree of chemical and metallurgical attention 

and consideration.    In agricultural machinery and equipment, the certain 

parts require three typca of heat treatment. 

•  (1) Surface hardening and tempering to give a required surface hardness 

(2) Through hardening and tempering to givo a specific hardness  within 

tho material  of the parts. 

(3) Anncling - to reduce the hardness in order to continue further 

machining operations. 

Considering the magnitude of engineering and technical skill involved 

during tho heat treatment proceso,  it is desirable if a central heat 

treatment chop can bo installed within the framework of the development 

oentre as a part of Common Engineering Service Facilities for rural 

industries.    Small and medium size industries will be able to heat treat 

their parts and components without having individual investment.    Tho 

oentre will also provide the technological know-how through the technological 

advisory services and will thus create a linkage between advisory services 

and engineering common cervices and the local industries require the heat 
troatcd parts. 

Enncntial  Machinery and Equipment Required for Contrai Heat Treatment Shop 

1.      normalising and Annoiing Shop 

(i)    Continuous Normalising Furnace 

(ii)   Trolleys (overhand rails) 

(ili)    Hand Tray c and St ill agoo for storine. 

Process time 15 minutes. ..•••, 

2*     ^L^Uillli^Lilü^lÜIi^nL^CL^r^^JH 
Thin in tho. usual method of canc-hardening and is tho most economical 

for "deep" canes or for parts which require grinding after hardening.    This 

io most uuitnblo for urtinan und nmall uoalo lovol. 
i  
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The process require: 

(i; Charcoal (prairie of*-    size to 1    sizo 

(ii) Pack hardening boxes - 12" X- 18" U 12" 

(iii) Oil fired furnace up to 900°C siae - 36" x 36" x 36" 

(iv) Wator or Oil Quenching Tank - 48" x 48" x 48" 

(v) {• Ton Iloiot 

Caso Depth 

- up to - O.04O" 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 largo pieces to be carburiced 

Oaoc-Ha.rdonin,'* Steels and Heat Treatment 

The following are the general cano hardening otcel used in 

Agricultural Machinery Industrios. 

Specification 

EH 32A 

EN 32C 

EX 32M 

BN 361 

EH 362 

Refine 

870/900°C 

87O/900°C 

87O/90O°C 

850/880°C 

850/880°C 

Quench 

Water or Oil 

Hater or Oil 

Hater or Oil 

Wator or Oil 

Wator or Oil 

2â£âSS 

760/7 60°C 

760//80°C 

760/7 80°C 

780/820°C 

78o/820cO 

Quench 

Wator 

Wator 

Wator 

Oil 

Oil 

^ '  SS^nrMnn* »ardonlnff „nd n.^^,-',^ 

(i)    Carburising furnace with endothcrraio generator using prop*na 
and town gas (if available) 

_(ii)    Hardening furnaoo oil firod w olectrically heated 

(iii)    Oil Quenching vats 

(iv)    Water Quenching vats 

(v) Trychlorethylene Dcgrcaser. vat 
(vi) Mobile erano 

(vii) Jlointo for degrcasero 

(vili) Cooling conveyor 

L 
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Cano Depth Achieved 

0.010 inch    -    1 hour 

0.025 inch    -    2 hours 

0.035 inch    ~    3 houro 

0.035 t° 0.070 inch   -   6 hours 

0.070 to O.O85 inch   - 10 houro .. „ . 

O.OO5 to 0.100 inch   - 14 to 24 hours • 

Sftlt Tempering y 

(ix)   Salt type tempering furnace 

(x)   Trychlorothylcno Degreascrs Vat. 

Temperine time - 60 minutes 

4».      Induction Hardening Shop 

(i) 1'45-KW Hardening Furnace 

(ii) 75-KW Temperini: Furnace 

(iii) 60-KW Temperine Furnace 

(iv) Oil Quenching Tank 

(v) Water Quenching Tank 

(vi) Washing Plant 

(vii) Electric Crab Crane 

Alternatively "   • 

(i)   Open Hearth Hand Controlled Hardening Furnaoe 

(ii)   Oil Quenching Vats 

(iii)   Water Quenching Vats 

5»     Cyanide and Nutra! Salt Hardening and Tempering Shop 

This in for very email parto to be hoat treated by baten sis«. 

(i)   Twin 24" cyanide pots 

(ii)   Trichlorcthylene degrcacer vat. 

(iii)   Pre-heating pots 

tiv)   Oil Quenching vats 

(v)   Water Quenching Vats * 

(vi)   Benches for wiring and jigging for dogrotuoing 

Casojtepth . Minutes 

O.OO5 inch - 3Q 

0.010 inch - go 

0.015 inch «go 

0.020 inch - ^20 

O.Ó25 inch - 150 

O.030 inch . -100 

O.O35 inch . 210 
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TomperlrvT After Cyanide Treatment 

(vii)   55 KM Toaipering Furnace or 
(viii)   Continuous Salt Typo Tompertnß Furnace 

(ix)   Load!ne trolloyó 

31 (ri) 

ftiality Control and Inane ot i on 

polity of a prod'iot cannot bo created at tho final at ago of 
Kmfaoturing proeouo.    Quality i« within tho product.   Thoroforo, 

fatality control io an important and moot vulnerable operation in th« 

production prooc?m.    k nmUty control contro will b* able tn anoint 

«Mil firmo for tho introduction of a good quality control oyoto«. 
Thi» roquiren» 

- provioion   | of caliper, miorometer, depth cauco, height tfiwfco, ato.| 
- doeißn of rjpecial produotion inspection gauged o.g. gap gouge, 

plug gougo, thread gauge,  eto.j 

- quality control chart« with upper and lower limit for quality oontrol, 
- atatiotioal tpiality control for bar or chuck atuorar.tio mnchins»| 

- inapootion nnrt control of tool geomutry and tcchnolocy involved in itj 
- ifcprovioatiou of apocini  inepection toolcj 

- trainine or inapoctora and quality control engineer. 
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