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Proposal for funding of a Model Factory 
for Manufacture of Agricultural Implements 

1. Title of the Proposal 

t4 Mc!del Factory for· the manu+=:cture of im;:ro··:~d ag--1cL!lt:...wC1l 

tools and machinery. 

Institution 

SOCIETY FOR DEVELOPM~NT ALTERNATIVES 
Reg1-::-,trat1or. No: t2964. Un1on Ten,.itor·-' of Delhi and 
~~A~A ENl.ER?R!SES . 

_. Objectives of the proposed facility 

-"!-c, .-:a~.n~_,fact.:...,-:= lcvi ::e:st iT1p:-·oved c:.qr1ct. ltural irr:plemeritc:: 2:-:d 
·r,.:?.ch:. :-:e~v. artd tLJ: d~~.:e1 op rri2n·_tf act.~~~; n(! ffte..l~.hods v,:-,i err ca-e 

~c~me~~iai!v viable and •repl1c~ble. 

~- Project Costs 

TuTAL C!JS1 

Fr or'. Seed Monf?-,1 
source (yet to be 
i di=-nt i -ti !?d) 

5. Feasibility Rep~rt 

• 

ii-Rs. 15.5 +.lakhs 
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A l"IODEL FACILITY FOR MANUFACTURING OF IMPROVED 
AGRICULTURAL ~MPLEMENTS & MACHINERY 

1. INTRODUCTION 

1. 1 The quality and yield of crops depends on manv factors, and 
not least on the climate and soil conditions under which 
agricultural operations are performed. Agriculture in 
India has always been and still is deeply affected by the 
vagaries of the weather. But the proper agricultural 
practices, combined with timely and adequate supplies of 
inputs like fertilizers, seed, water, pesticides and energy~ 
and the requisite i~frastructure for procuring these and 
marketing the produce, can help to reduce the wajor 
fluctuations in both the income of the farmer and in the 
nation's food availability. 

1.2 Well designed tools play a central role in our efforts tc 
get the most out of the land, and ~c minimise the ris~s And 
uncertainties inherent ln agricultural acti~ity. 
Appropriate agricultural machines and implements arE 
necessary human aids for time!y a~ricultural operations at 
every stage, from land preparation, so1r;ing, nur-turing arid 
protection of crop, to harvesting, processing and handling 
of the farm produce. They ~re also needed to sa~E the crops 
from avo1aable damage and loss, and to reduce human 
drudgery. With good tools, the productivitv cf the land can 
be brought to a greater degree under human control. 

1.3 Sustainable gains in .:sgr1cultural productivity 1rJill require 
us to look increasingly in the future to the development of 
nei..J foud production techni que..s. From an environmental and 
resources management point of view, ~gricultural producti­
~ity is but one component in the wi~er problem~tique of 
generating adequate supplie~ of food, fuel, fibre ano fodder 
tc satisfy the needs of the people. In ach~eving these 
goals, ne1rJ approaches to agricultural and food r.1anagement 
are becoming increasingly nec~ss~ry, includi~g t~chniques 

such as genetic engineering, tissue cultur~, high yielding 
~arieties, not to mention recent acvances in nitrogen fixa­
tion, integrated pest manag~ment, single cell protien extra­
c:t\on, etc. Not1rJithstanding the maJor ad.·ances beir;g made 
ln these ar-E-as. trac.iiticinal agriculture 1r11t.t1 ir1c.·""mer1tal 
1mprovement~ will be the mAin£tay of food production for 
Many ~ecade~ to com~: 

1.4 A majority cf the f~rmers of Northern India have small and 
marginal holdings of about 2 hect~res or l~ss. lhe tr~di­
tior1"'l h.;,nd tooli:. and .iniplements. preser1tly ln opere<t.ion~ 
result in poor ~nd del~yed land prepa1·at1on, inadequ~to use 
c:if costli 1np~•ts '"'rid c1r;l""y~. in the critic..;11 time ~ct-sedule 
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for sowing, harvesting and threshing, thus causing financial 
loss to the individual farmers and foodgrain loss tn the 
country. Improved manually operated and bullock drawn 
implements, and machines and equipment using upto 5 HP. 
engines ar-e in many cases the technologies appropriate 
to their situation. 

1.5 An earlier fpar that improved implements uould displace far-m 
labour and accentuate rural unemployment has proved unfoun­
ded. lmpr~~ed technology introduces more intensive use of 
land by multiple cropping, leading to a direct creation cf 
additional work. Moreover, caref~lly planned farm manage­
ment usually generates newer and more interesting kinds of 
jobs, often considerably reducing druigery. Provided, then~ 

that the implements are not highly capital intensive, and 
are designed for use by the small farmer, they can 
contribute positively to the distribution of wealth in rural 
areas • 

1 ' •• 0 As shewn below, thEre exists a large nember of oesig~s TOr 

agricultural implements incorporating si~nificant 
improvements over the tradit1o~al designs. With a 
reasonable amount of specific development work to adapt and 
productionise them, they could be quirkly made ready for 
manufacturing. The market analy~is t~ be presented later 
also sho1r1s that the!'"e e;-:ists a c:unsiderable demand fo:-- such 
products, provided they meet the necessary design criteria. 

!. 7 It lS also sho1.>m below tl1at if such implements and machi::f"·: 
are to pene~rate the rural market on a large scale, they 
must be designed for location-specific: reqv~r"'!:r•ents and 
manufactured and marketed locally. To ~r~~ote the 
establishment of local units sor tni~ purpose, it will De 
necessary to demon~•~at~ their commercial viability. 

1.8 We propose, t~er~fore, to set up a mode! unit to manufa­
-ture impra1ed agricultural h~nd tools, manually operated 
~~plements and machinery, bullock operated agricultural 
implements and machinery, and agricultural mac~ines operated 
on 5 HP. ei1gi nes in the envi r-ons of DE'l hi, to c:atPr to the 
agricultural machinery needs of small and marginal farmers 
of Western U.P., Haryana and parts of Rajasthan having 
alluvial soits. 

2. THE ECONOMICS OF RURAL TECHNOLOGIES 

2. 1 Througho·.it the c:ourrtry, there is an evident and pervas1 ve 
r1eed among 1-·~t.h rL•ral and urban poor for a "'hole •1ilri et·1 of 
t~chnologies ranging from cooking stoves and agricultural 
implements to producer ·gas plants and "11ndmills. 

- Why have these ne~d• not led to a more widespread demand? 

2 



Moreover, tens if not hundreds of designs are available +or 
each such technology, scattered in latoratories, workshops 
and archives throughout the hOrld. 

- Why has the existing technical capa~ity not led to supply? 

2. 2 The ans .. Jers to these two questions are compl e>:. ::lnd 
interlinked. A combination of economic, social~ poli~ical 

and cultural -- not to mention scientific, technical and 
institutional -- faLtors have greatly inhibited ~he supply 
and demand for appropriate technology. They apply, in 
varying mixes, to all rural technologies. The more 
impor-tant among these factors are: 

capital/operational costs 
e+ficiency of the technology 
evidence of improvement ovel"" traditional methods 
ease of operation and ergonomic design 
availability of spare parts and ancillaries 
ease of repair and maintenance 
problems of production 
adaptation to local conditions 
existence of marketing organizations 
availability of information 
promotion, training and extension services 
management skills and social organization 
s~cial. class, political and cultural attitudes 

2.3 Above all, the "appropriateness" of a technology mJst be 
measured by haw well it satisfies the needs of the end 
client and with what success it takes advantage of the 
opportunities and constraints of the production and 
mar~eting processes. 

2.4 Given the magnitude of the· problem of disseminat:ng a 
technology widely, and the limits to the public reso~rces 
likely to be devoted to it, any successful delivery 
mechanism must be self-financing and self-supportinq at each 
stage of the product cycle. It must pay someone tc m~ke t~e 
products, it must pay someone to sell the~, it must pay 
someone to maintain them; and of course it must be ~·1or-th 

someone's while to bu; and u=e th~m. 

2.S If the premises listed above are accepted, several conclu­
sions follow more or less logically: 

* the innovation process must link design cf th~ 
technologi~s much more closely to the needs of 
manufacturing and marketing th~n it has generally don~ 
in the past. No ~atter how etfjcient a design may have 
been shown to be 1n laboratory tests, or how well it lS 

claimed to fulfil ~ocio-economic criteria. it cannot ~e 
considered complete or acceptable until it ~~s been 
productionized and field-tested 
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= dproductio~1z1ngp re~uires +ull design 
specifications a~d bl~epri~ts; mat~rial 

specification taking accou~t of local resources, 
skills ~nd substitution pos~ibi!ities; and toolinq 
needed for systematic pr-eduction -- all tested for 
the conditions under which the production is 
expected to take place 

= "field-testing" reouires detailed studies of the 
technology in use, accelerated life-cycle tests, 
and iterative re-adaptation and redesign urtil the 
technology has a demonstrated rar-ket acceptability 

* widespread dissem;nation of appropr-iate rural 
technologies requires new types of instituti~nal 
strJctures carrying out new kinds of functions. 

* the production and marketing activities <and indeed thE 
innovation process also; must be ~ecen~ralized to be 
responsive to the local nee~s and conditions 

* the product range and territorial co~erage 
must be large enough to provide significant economies 
of scale in each of the three functions, ~nnovation. 

manufacturing and marketi~g 

* the methods of modern busineEs managem~nt, 
appropriately ad~pted to the rur~! mi~ieu, ha~e much to 
offer in achieving the goals o~ mass dissemination 

~-c In other words, if technologies for agricultural, villdge 
industrial, and domestic use ar~ to reach the masses, they 
must be locally available. This in tLrn implies that t~ey 
be largely manufactured a~d marketed at the local lev&l. 
And if th~y are to achieve widespread acceptance, there must 
b~ well organized and accessible after-sales servicing. 
Such decentralised production, marketing and maintenance 
facilities can only be self-sustaining and finPncially 
viable if : 

i) they ar? supported adC?quatel y by bac la.tp systems 
organized for product development, innovatiun, ~ech~i­
cal and managerial knowhow, financing, standard1sat~on 
and quality control, bulk purchasing, etc. 

they ha~e a sufficiently broad range of prod~c~s to 
spread the overhead costs and achieve ~conom1~s of 
sc~le at present available only to the urban indus-
trial enterp~ises. 
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3. 1 

TARA ENTERPRISES ~tD 
THE SOCIETY FOR ~VELOPl'IENT ALTERNATIVES 

The proposed manufacturing facility will be a unit of Tara 
Enterprises, a non-profit Society engaged in the 
manufacturing and deli-very of rural technologies. Tara 
Enterprises has a close working relationship with the 
Society for Development Alternatives which provides a full 
range support of R&D, testing and design to it on a 
contract~al basis. 

In m-der to fulfil the conflicting requirements of decen­
tralization on the one hand and adequate commercial 
viability on the other, as described above~ Tara Enter­
prises is organized as a franchised :-1etwork. Ttsis 
organizational structure permits localised protiuction, 
marketing and maintenance by smal 1--scal e entrepreneurs 
<~hich can include, individuals, cooper~tives, firms, or 
e·1en companies) having contractual relationsi1ip lfnth the 
franchising agency, Tara Enterprises. In this manner~ the 
net~ork benefit~ from the advantages of both the large-scale 
and the small-scale. 

The >:.en;, "Fr.anchizing" implies a lflell-defined allocation of 
responsibilities between the network partners, and brings 
individual, autonomous production and mar~eting units under 
thE umbre!la of a common purpose, strategy and brand image. 

Franchized networks also allow a much greater possiblity 
than d~ centralized institutions fer the implementation of 
the "cooperative vision". In addition to the network, which 
fo~ms a cooperative of the pa~tner franc:hizees, local 
fra,1c:tdzees can be proc!Ltction and.'or marketing coope:--atives 
in their own right. 

Range of Products of Tara Enterprises: 

Tara Enterprises has a range of products in addition to 
agr i cultural i rnp l ems-nts inc 1 udi. ,1g : 

Lamps. 
Cooking stoves. 
Hand i.1ater pumps. 
Bicycle r.arts for both people and goods. 
Multi-purpose hand pres~es for making paper, 011 

and other household products. 
Paper and board-making equipment for building 

materials and handicrafts. 
Solar water heaters. 
Solar cookers. 
Storage bins - food dispensers. 
Biagas systems to produce energy & fertilizer~. 

5 



I 

3.: Beinq non-profit organizations~ neithe~ Tara Enterprises~ 
nor the Soc1etv for Development Alternatives i~ in a posi­
tion to have access to the r.ormal sources of venture capital 
fer the purposes of raising funds for its initial invest­
ments. In view of the fact that both the organizations aim 
3t financially ~elf-sustuining operation in the longer term, 
a large part o~ the fixed and working capit~l required, will 
be raised fr-om commercial sources such as bank loans. 

The model production facility oc the type to be established 
under this project will provide hard empirical data on the 
type of machinery, skill and resources needed in making 
rural technologies on a financially viable basis in 
identifying the types of management systems needed to ensure 
its success. One major purpose of the project i ·: to deter­
mine and develop methods for improving the economies of 
scale possible in a multi product factory in which the 
overheads of capital and operational expenses are spread 
o-..rer a variety of outputs. 

3.3 In order to develop the production capacity of the 
franchised network, it is essential for Tara Enterprises to 
establish a model factory on the basis of which franchises 
can be nsgotiated for efficient and economic manufacture of 
agri-cultural implements and to the ultimate advantages of 
both franchisees and the end-client. 

3.·( 1.iJhile the pri.nia.ry activity of the model. production facility 
will be to manufacture improved agricultural implements, its 
spare capacity, particularly in the early stages, will be 
utili:ed for the manufacturing of other rural products of 
Tara Enterprises, such as Chulhas, Solar Cookers, Biogas 
Plant t<~its, etc. 

4. PRODUCTS 

4.1 Agricultural operations for cultivating crops are listed in 
Anr1e>:ure 1- As no single hand tool or implement can perform 
all the required agricultural operations, we propose to 
d~v~lop "kits' consisting of sets of tools suitable for 
diff~rent levels of farmers. 

4.2 Hand Tools Kit: 

Marginal farmers, agricultural labourers and other workers 
are operating on the most meagre of land holdings, on scales 
varying from ~-1 to'1 Hectare. They do not have the resour­
ces to purchase draught animals. llJe propose to develop 
a hand tool kit for such farmers to enable them to perform 
all agricultural operations manually. Such a tool kit will 
be b~~ed on local and specific requirements as well as 
cropping pat~erns. The content of the kit will be 
•st .:u1d.:ir di s£•d .:.ccordi ng to the needs of the farmers. The kit 

6 



will contain implements to be selected from the following 
items 

1. A}:e <hand) • 
...:. P1cka~:e. 

:_,. l<hurpi. 
4. Hand Travel - heavy duty. 
5. Hand Cultivator. 
6. Transplanter. 
7. Rake. 
8. Digging Spade. 
9. Phowrah. 

10. Ghamelas (Mortar Pans). 
11. Sickle CIAE. 
12. Dibbling Stick. 
13. Singh Hand Hoe. 
14. "Jheel Hoe. 
15. Sugar Cane Harvesting Knife. 
16. Cycle Winnowers. 
17. Hand Maize Sheller. 
18. Potato Grader. 
19. Seed Dressing Drum. 
2"'· Grain Cleaning Device. 
21. Manually Operated Chaff Cutter. 
22. Hand Sprayer. 
23. Hand Duster. 
24. Storage Bins. 
25. Watering Cans. 

4.3 A Kit of Tools drawn by one Animal: 

Many farmers are not able to maintain a pair of animals and 
sometimes only one animal is available to them. There­
fore, we propcse to provide a suitable tool-kit befit-
ting the pullirig capacity of the animal possessed by these 
farmers. Such a tool kit may also be expanded to include a 
Buggy (Durala design> for transport needs. 

4.4 Kit of Tools and Implements drawn by a pair of Animals: 

The average operational holding of about 2 hectares can be 
cultivated by a pair of animals. The farmer having upto 2 
hectares of land still depends on draught animal power for 
agricultural bperations. This situation is likely to conti­
nue during this century because of the large population of 
draught animals available in the villages~ limited supply of 
petroleum fuel, high cost of agricultural inputs an~ levels 
of skills and technology available in the existing rural 
situations. We propose, therefore, to offer a menu of 
tools and implements both manually and animal operated, so 
thot the fC1rmer may sel E-ct the implements and tools rel eveir1t 
to the crops grown and the prevailing soci~-economic condi­
tions. Such a menu of tools and implements will be selecteo 
from the following list in addition to the manually operated 

7 



ha~d tools and implements mentioned earlier · 

1. Iron Desi Plough. 
2. Care f·l ough. 
3. Multi purpose Tool Can-i er with attacnments. 
4. Disc: Harrows. 
5. Singh Petela. 
6. Buck Scraper. 
7. Ridger. 
8. Single Ro'°' Seed-cum-Ferti 1 i:zer Ori 11 attac:h.nent 

to Desi Plough. 
9. Automatic Seed Drill. 

10. Hand Maize Planter. 
11. HAU Bullock dral-m Seed-cum-Fertilize!"" Drill. 
12. Low Lift Hand Pump. 
13. Animal drawn Chain-Pump. 
14. 3 Tyne Cultivator. 
15. Olpad Thresher. 
16. Sugarcane Crusher - bullock operated. 
17. Wheel Rims and A>:les for bullock carts. 

5. MARKET POTENTIAL 

5.1 Practically all the tools and implements are 3t present mace 
by local artisans using wood as the main material cf fabri-
cation. Wood is now rapioly becoming scarce and expen-
sive, while its quality and durability are deteriorating. 
There is, therefore, a need to manufacture the agricultural 
tools and iQplements using alternative materials and to 
replace the e~isting tools and i~plements by improved unes. 
New tools and implements are continuously being developed by 
the R&D institutions and Agricultural Univcrsities in the 
country. Commercial production of these new tools and 
implements is essential to enable farmers to reap the bene­
fits of the latest ~evelopffients in agricultural science and 
technology. The Government is providing substantial subsi­
dies for popularising such improved agricultural tools and 
implements, under various pr-ogrammes. Therefore, there is 
tremendous scope for marketing the improved agr.i•:ultural 
tools and implements in the country. Moreover, in the 
African and South East Asian countries also, the farmers ~re 
either using manual labour or animal power on the farms. 
These countries do not have adequate and appropriate produc­
tion facilities for improved agricultural implements and 
are, therefore, importing such equipment. Thus there is 
also a good scope for e>:port.ing equipment to such countries .. 

5.2 The special circumstances of marketing technologies in rural 
areas will be met by the franchised network of Tara Enter­
prises. It should be particularly noted that these 
circumstances impose certain requirements on the manufac­
turing process which will underlie the organiz~tion and 
acti~1ties of the proposed model factory. These include the 

8 
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need to make implements and products which are of the !ow~st 
possible cost~ highest possible durability and life ~par. 
~aximum maintenance intervals~ and generally hi~h qualitv. 
To achieve the economies of scale required to make its 
projucts marketable~ one of the most important functions u~ 

the factory will be to evolve the most appropriate mix of 
manual and automated manufacturing process. 

For the purposes of this report no attempt has been made to 
present details on a comprehensive set of prod~cts. With 
the type of machinery installed, other desired implements 
can also be manufactured. 

6. PRODUCTS AND TIEIR USES 

6.! Plough and Plough Shares: 

6.2 

Ploughs are used as the primary tillage tools to cut a neat 
furrow of soil to predetermined depths, and invert the same 
along with the surface vegetal cover. The inversion and 
coverage would depend upon the curvature ~f the mouldboard. 
It helps to destroy weeds and leaves the soil surface c!odri~ 
for bette~ absorption of water and air. There are two mai~ 
types : 

i) long beam type, and 
ii> short beam type. 

In the ~ase of th~ former, the beam is tied on to the animal 
yo~e directly, whereas in the latter the clevis of the 
plough is tied to the animal ;oke through a lo~g rope or 
chain. These are made in different sizes to give varying 
depths of 7 to 25 ems. and widths of 10 to 30 ems. The 
appropriate size required for an area would depend upon the 
~ize of animal available. The mouldboard is made of mild 
steel or cast iron, tc prmtide a good cut of the requirr~d 
d~pth and to minimise the need for multiple ploughi~g. The 
share is made of high carbon steel. The frog is made of 
cast iron. The beam is of sal wood. These ploughs give an 
out-turn varying from 0.3-0.4 ha. per eight hour day. 
depending upon the width of cut. Maintenance is Eimple. 
Since we plan to standardise all our parts, including the 
bolt5 and nuts, only a set of two spanners is required 'a~a 

supplied with the equipment> for maintenance needs. 

Di•c Harrow: 

This is a useful tillage implement used f~r preparing a 
seed-bed. !h light soils, however, thi~ can be used even 
for primary tillag~. The bullock drawn models normally h~v~ 
six discs, 3 on either ~ide. Discs are of high carbon steel 

9 



6.3 

t 

6.4 , 

though mild steel with hardened edges can also be us2d. The 
discs ar~ 30, 35 and 40 ems. in diameter. The disc shafts 
<2 in numbers> are fitted on to a sturdv mild steel frame i~ 
such a way that the angle of ~auge can be increased or 
de~reased, for getting increased or dec~ea~ed d~1th respec­
ti vei y. A gang angling mechanism is provided for this 
purpose. The discs a·-e spaced uniformly and a ca~t iron 
spacer is pre: /i ded bet11>1een eeich of them. The beam is of sal 
woodr A seat is provided for plowman to sit on. A set of 
two transport wheels is provided which will be a~ the top 
when the implement is in 11>1crking r:>osition. When the imple­
ment ll:> turned over for tr-ansport, wheels rest on ground. 
Disc shafts are reounted in ball bearings of bronze or cast 
iron, bush bearings in well protected housings. It can 
cover two hec~ares a day. 

Cultivator: 

This is a simple and useful secondary tillage tool for 
breaking the clods left after ploughing, stir~ing the soil 
and removing the dry weeds. It can be used as an intercu!­
tural tool, between lines of a crop till it g~ows to some 
height. It can also be fitted with a seeding and fertili­
zing funne' attachment for sowing and fertil:zing. The 
tubing has an internal diameter of 2. 5-3. 5 ems. i:;:ate of 
seeding is controlled by hand. The width of cut is 60-70 
ems. Without beam its weight is about 15 kgs. The frame, 
handle and the tyne standards are of mild steel. Reversible 
high carbon steel shovels are fitted on the standards. 
Shovels and tynes can be ~ade to different specifications 
to obtain different kinds of soil sur-face. Adjustment for 
depth has been provided at the clevis with holes for yo~ing 
to different animal heights. About a hectare a day can be 
covered "''ith it. 

Seed Drill: 

In a single row Seed Drill model, ~he metering device is 
operated through a single wheel. This is mostl1 for seed 
only, though, in one or two units, provision has also been 
made for fertilizer. Coverage with a single row machine is 
about 1 ha. a day. 

~~1ti=~Q~ Q~lll~ require a pair of animal~, whereas, 
some single row drills can be operated manually. Multi-row 
dri.lls consist of a seed box li'1hict-1 is fitted on the a::le b'/ 
means of brackets. Seed metering mechanisms are of diffe­
rent types - fluted roller. circular plate type. flat plate 
type, cup feed, and internal force feed. Fluted roller has 
proved to be the most efficient. Metered seeds fall through 
tr~nsp~rent plastic tynes in the furrows opened by furrow 
openers. These are of different designs like knife. boot 
shovels, disc. etc. Their spC1cing c:arr b& adj1.1stE·d. The 
dri 11 fr.:ime i ~ mounted on tli'JO .,,heels and drive to the seed·· 
metering-shaft is ta~en from the wheel shaft, thro~gh a 
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clutch m~chan1sm. Cc~e~1ng arrangemen~s are also provided 
to cc~er the seed5. A three row machine has ar. out turn o+ 
1.5 h~:!a da','. 

In the combined ~~~~=£~~=f~~ttll~@C ~C~Ll a separate 
bo= has been provided for fer~1lizer, with a separate set of 
!:ubes. Fur-r-oL·I cper.ers may be s~parated or combined depen­
ding ~pon where fertilizer is ~o be placed in relation tc 
the seed. When they are separate, the size of the drill 
normally should be two rows for bullocks. In ca~e of 
combine~ furrow opener, the machine can have three rows. Tc 
maintain uniform flow fertilizer should be absolutely dry. 
Single !'"m•1 seed drills, even though simpler in design and 
cheaper in cost~ may have limited effici~ncy. 

6.5 Wheel Hoe and Hand Hoe: 

This is a manually operatej implement used for weeding 
between rows of plants. lhe wheel fixed in d frame made of 
cast iron helps to maintain the uniformity of cut and also 
~tability of operation. To the frame, different kinds of 
shovels and tynes or blades can be fixed. The total ~eight 
of this is about 12 kgs. It is a very useful i:nplement for 
hi 11 ·t .=-ire.?.s. Tr1e hand hoes •: ~·1i th out ~·Jheel s) have t y;-1es an::! 
tools according tc tne types of the soil and are operated 
with •pull' action. These may have wooden, tamboo or iron 
bar- h.::.ndl es. 

e.6 Sickle: 

The ancient sickle has remained the universal harvesting 
tool for all field and fodder crops. The traditional system 
ir: the ·1ill.;,ge ~s :::o !"iarve!:.t tt·1e crop 1.-Jith the sickle and 
then thresh either by tne b~llocks er ~hresher. Improved 
~ickles have sp~cially designed wooden handle~ ~nd stee~ 
bl .!:(de. 

6.7 Thresher: 

Multicrop threshers are agricultural ~mplements used for 
mechanical threshing of crops to separate grains from the 
straw. This quickens p0st harvest agricultural operation to 
facililate cultivators to se~d their ~roduce earl~ to the 
market or to s~fe storage to ~void dam~ge by untimely 
rains, fire or lh~ft • 

. -:. 8 Seed Treater Winnower: 

Winnowers ~re used by the +a~mers for separating the 
straw out of grains after the harvested stock has been 
threshed. These are mostly used by the farmers who thresh 
the c::rops i:>y anim.rd s or by mar1:.1i-1l ly operat.ed threshers iri 
which the gr~in and straw remai~ mixed and haYe to be 
separ~ted with the help of natural wind or a blow~r. The 
winnower blows the air for th1~ purposn. 

l l 
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Ti·,e se~d ::.r-eat.ers <.~re used -fer· tre-·at 1 ng t!ie seeds 
aq~1nst fungus and insects before storing in the bins or 
betor-2 sewing in the fields. 

~-9 Chaff Cutter Blade: 

The Chaff Cutter Blade is a tool used for cutting chaff and 
fo~der. A pair of such blades are fitted on • chaff cutting 
machi~e which is either hand operated, power driven or 
bullock driven. Because of the mechanisatior of farm, the 
use of chaff cutters is increasing day by day. 

6. 1,!I Ghamela <Mortar Pan~>: 

Ghafuelas o~ mortar pans are widely used all over the 
country for carrying hand loads of materials by human 
beings. There is extensive use cf t~is item in agricultural 
fields for carr;ing agricultural inputs. BecausE cf its 
daily use it gets worn out within a shor·t period and has 
to be re~laced quite often. 

PRODUCTION TARGETS 

Unld.e otl":er indwstries~ the pr0Cl..1ction of the various agri­
cu!tJral implements is not spread urformally throughout the 
year. The production of each implement 1s accordin~ to the 
season-wise demand and, therefore. i~ is essential to build 
UjJ ~n i:-i·1er1tcr-v of the agricultural implements for at ::.east 
3 rr.onths to cat er· t.ci the se-ason.al demand. The foll 01r'i ng 
pr-oduct ion targ2ts are eroi saqed. Other· i n1pl ~ments Ni 11 be 
included in the ?reduction programme gradual!~ • 

- - - - - - - - - - - - - - - - - - - - -
S.No. Product. Production 

Rate 
(Per Month> 

Producti~n 

Period 

- - - - - - - - - - - - - - -

1.a Plouqhs 
!!!10 each 6 Months 

b Plough Shares 

b Cultivator 50 each b Mor.ths 

c Single Row Seed Drill 

.3. Bullock S~ed Drill 3 Mor.ths 

4. a t.iJh~el Hoes 2~j0 nos. 
6 Months 
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t Hand HOE::S 1500 nos. 

::. . Sickle 25·.!h!' nos. 6 Montt-.s 

.:J. Tr-1resher 50 nos. ~· Month!: 

..,. Winnowers and Seed Treater !!!~ each .. 3 Months 

8. Chaff Ct.it te-r Blade 1000 nos. 5 Months 

9. Ghamelas 80i!J!!! ncs. 5 ~1onths 

8. PRODUCTION DETAILS AND PROCESS OF HANUFACTURE 

3.1 Plough Shares: 

5.: 

The shar·es are replaceable items. There blades are made 
of chilled grey iron or hardened steel. Other comnonents 
ma/ be made of cast iron gr·ade 2!21 or M.S. The beam and 
handle are made of seasoned hard wood. These ccmpone~ts 
drE ass~mL!ed by bolts and nuts. 

Disc Harrows, Cultivators, Single Row Seed Drill: 

s~ructures of these implements are to be fabricated from 
angle iron. These structure members are cut on hacksa~ 
machine according to sizes and holes are drilled in drill 
machines. They are then welded and as~embled. Discs fer 
the har-ro~J= are to be purchased from the market <size 18" 
diameter> but the plough blades are to be forged from EN.4Z 
Steel in the workshop, and ~oles made with drill macnin~. 
These are ~o be hardened, tempered and their edges and 
points ground before fitting to the cultivators. The bladeE 
are tc be forged from EN.4Z Steel and drilled holes made 
with drill machine. These are to be hardened ard tempered. 
Edges and points of the plough blades are to bF ground 
before titting to the cultivators. 

Seed Drill: 

The main parts of a .seed dr-i 11 are: Frame, llJ1"1eel s, Seedbo;: ~ 
Fluted Wheel or Double run Feed, and Furrow Openers. The 
Fr~me is usually made of angles and reinforced at the 
corners. The axle is carried beneath, with the wheels on 
each e.--.d of l t. The Seed Box is ce:rr·i ed abc.sve, "'hi 1 e the 
furrow openers are suspended below. Roller Bearings are 
used on each end of the axle. The Seed Box is made of sheet 
metnl ~ith ~ tight fitting lid to prevent rainwater. Inside 
~hF b~:, there are power driven agitator rods. Fluted whe~l 
feed 1s ccn•idered to be the simplerst of the two type of 
feed arrangement and is generally us~d. It consists of feed 
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9.4 

8.5 

roil~ feed cut aff and adjustable gate. The feed roll turns 
with the sh,ft. forcing the grain out aver the gdte where it 
falls into the seed tune. The gate is adjustable for difie­
r~n~ type of seeds. Power is transmitt~d from the m~in axle 
to the feed shaft by gears or sprockets a~d chains. A seed 
tube conducts the ~eed from the feed irto t~e boot from 
,.,hi ch they f2.! l into the furrow. Furro1·J openers are 
attached tc the frame of the drill by drag bars. 

Three Tyned Hand Hoe: 

The mild steel frame has its two ends spear-shaped forming 
~wo tynes b~ hand forging. The middle tyne is formed as a 
separate piece with its other end inserted into the wooden 
handle with a ferrule. The frame with its two tynes is 
L-1e!ded to the middle tyne. The ferrule is fi>:ed to the­
nandle and rivetted. After assembly the exposed metallic 
parts are applied with a coat of rust preventive and the 
handle with varnish. 

Wheel Tyned Hand Hoe: 

The frame of this item can be made cf M.S. angle by 
fabricatio~ on cast iron. The wheel is made of M.S. flat 
"'i th 3/8" rods forming the spokes. The i.•Jheel is attached t.c 
the front of the frame by welding and the two tynes are 
fitted in position to the bottom of the frame, two wooden 
handles are ~itted to the frame at a suitable height. lhe 
metallic parts are coated with rust prevantive. 

8.6 Sickles: 

The sickles are to be ma~e from carbon steel flats 3 mm. 
thick and 38 mm. wide. The shape of the sickl~ is to be 
made by forging and the cutting edge is to be ground smooth 
and tempered and a ll'Jooden handle is then fi>:ed. 

8.7 Thresher: 

Thresher is a rotating drum ~ith a number of bent galvanized 
wire spikes fixed on its surface to hit the grains for their 
separation from the stem. They are available in several 
sizes. A shaft with ball bearing is, fitted with it for 
ease in rotating the drum. 

8.8 Winnowers: 

Th&se machines are fabricated using~ lathe, dr1lling 
machine and welding set, all general purpose machineli whicn 
ma'" be used fc:r any other purpose wtien there is ;:: s£•asonal 
slump in the agricultural machinery market. The major 
op er at ions involved in the manuf ac tur e of the·se m.act1 i ries 
are, cutting the steel sections/sheets of sizes. turning 
sh~fts, boring the bearing seats, welding the parts 
togPther, fitting the parts/sub-assemblie~, complete fitting 
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of mach1ne an~ painting. 

Chaff-cutter Blades: 

fhe chaff cutter blades are m.ac!e out ::lf 1-:igh carbon steE:l 
strips. The steel strips are cut to size &nd the requi~ed 
shape. These pieces are -r.hen taken to power press +o..­
punching out the holes. After this the pieces are put in a 
furnace for hea~ treatmen:. When hardened and tempered. 
these a~e ground on a grinder and polished. The blades are 
then pac~~~ after app!ying rust preventive paint. 

8.10 Ghamelas: 

The ghamel as can be manufactured !:iy t L·Jc precesses. One i ·:, 
by pressing the blank circles under the deep drawi~g dcuble 
action presses and the other is by hammer:ng t~e blank 
~ircle to the hemispherical shape ~ith thP- help of a mecha­
nical hammer. This prof i l •2 deals L·•i th the for-me:- process 
involving cutting the circles, forLing ir t~e press, trim­
ming or bending the edges, degreasing the ghamelas and 
packing. 

9. INSPECTION AND QUALITY CONTROL 

11:21. 

Agricultural implements will be ma~ufacturEd either as per 
stardard designs availabl~ in the market or ~he designs 
developed and perfected by agr-icultural InstitutionsiUniver­
si ties~ of the regicn. It will be ensured that sections cf 
steel used e as spe:::ified .,,;.th good quality ra1-1 materials 
and w~!ding rods will be used. 

The !SI standards wjll be followed for guidance in manufac­
turing and testing of all items. 

RlcD FACILITIES 

10.1 Th~ principal factor responsible for the lack of success of 
enterprises work!ng in the ar~~ of agricultural implementE 
is their inability to introduce product innovations and, 
mere particularly, to adapt their products to local needs. 

10.2 Unquestionably, there is a need for adequate product innova­
tion facility to ensure that the quality as well a~ ~ost 

reductions by the use of new materials are introduced intc 
the product range at every stage. This al so r:tppl i eo;;. to the 
tooling and manufacturing equipment to be used in ~he 
+actory. 

10.3 For thi~ reason, a basic R&D facility will be associated 
with the factory from the beginning, responsible for product 
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innovation and adaptation and tooling design. In addition 
to an initial investment (non-re~urring~ of R~pe~s Two 
Lakhs. the facility will ,-equire a recur!'"ing e::pense of 
approxim~tely Rup~es Two Lakhs per vear. This haE been 
included in the estimates below. 

11. FINANCIAL ANALYSIS 

The costs included in this analysis are based on prices of 
inputs in 198~-84. A provision of 20% cost escalation has 
to be kept for delays in commissioning the unit. 

The production 
utilization. 

figures are based on 50% installed capacity 

li1tff,P £ce llE a.-
~ -'5.-·sUI~ 

A. Land Building 

Land 
Covered Area : 

1200 sq.mt. @ Rs. 120/sq.mt. 
400 sq.mt. @ Rs.1000isq.m.t 

Other Expenses: 

Sub-Total 

B. Machinery and Equipment 

I> Raw Material Store: 

II> 

1. Weighing Scales 
2. Miscelleneous Tools 
..;;.. Storage Racks for boughtout 

items and Spare Parts 

Sub-Total 

Metal Cutting Shop: 
1. Hand Tools 
2. Bench Vice 
3. Power Hacksaw with 1 HP Motor 

1 
L.S. 
L.S. 

L.S. 
4 
2 

4. Hand lever type Shear Cutting 
Machine 1 /4" t1"1e M. S. Sheet Hi" 

1 

S. Jigs Fixtures Gauges 
b. Circle Cutting Machine Cap. 

36" dia. 

Sub-Total 

lb 

L. S. 
1 

i8~Q~Qil. 
!n ~?-.:.. 

144, !tl00 
400,~10!.:1 

56,000 

600,000 

12, 0fli(1 

200 
5,000 

17,200 

2,000 
2,000 

12,000 
1 '2k10 

5,000 
5. 00:0 

27,290 
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• VI!} 

l'lachine Sho::>: 
1. Centre L3tht 5' bed, _ HF 

3. 
.Jouble ended Gr1!""1der 3i.!1C! r11m. 
Double end~d Han~ Grinder 
8' Wheel 

4. Heavy Duty Lathe 7' bed 
5. Slotting Nachine 7-1/2" 

Sub-Total 

Drilling Shop: 

1 
2 

1 
1 

1. Pillar Drilling Machine 1-1/2" 1 
1 HP Motor and Starte~ 

2. Portable Drill 11?" 

Pi 11 ar Dri 11 Machine 1" cap. 

Sub-· Total 

Forging Shop: 
1. Spring Ha1nmer 1 '!10 l<g. \.·1i th 

t'li th 5 HP Motor 
2. 

3. 
4. 

r 
.J. 

6. 

Blacksmith Hearth with Blower 
and Electric ~otor 
Hand Tools 
Blacksmith Forge with Blower 
and Accessories 
Hand Press No. 12 
Anvil 

Sub-Total 

Welding Shop: 
1. Arc Welding Set 250 to 300 

amps. with Accessories 
2. Gas Welding Set with Spa~e 

Cylinders and Accessories 

Sub-Total 

Fabrication Shop: 
1. Shee~ metal work Hand tools 
2. Hand operated Sheet Bending 

Machine 36" x 16 SWG. 

1 
1 

1 

1 

L.S. 
1 

1 
l 

1 

1 

L.S. 
1 

"'!' ..... Hand oper~ted Hydraulic Tube 1 

4. 

8. 

Ece-nding Machine .:/2"::2" cap. 
Rod Bending Fixtures to 9 SWG 1 
Vertical straight column type 1 
Power Press 40 ton cap. with 
5 HP Motor & std. Accessories 
Pi 11 .:.r Dr i 11 Machi r-1e ~i th 2 1 
HP r1otor & std. Acc:essories 
Fle~ible Grinder 1 
Hammer type R1vettinq Machine 1 

Sub-Total 

1 "l 

16,000 
6, ~0!!1 
3, ~100 

22.00!!1 
7, 00€! 

54,880 

7,000 

2,500 
5,000 

14,500 

6 i'ifihi: ".,._ --· 
3, 0~i0 

3' !Zh30 
401!! 

47,400 

7,0fJ0 

5,000 
3,000 

3, 012!0 

1,500 
25,000 

2 .. 000 
7. 00!ij 
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"-'II!': Wood Working: 
1. Hand T.:lol ~ 

Sub-Total 

IX> Heat Treatment Shop: 

X} 

1: I> 

>:I!) 

XIII> 

Y. IV) 

l. Dtl Ouenc~ing Tank 
2. Hand Tools 
3. Oil fired Salt Bath Heat 

Treatment Furnace 300 mm. dia. 
complPte with Pyre-Meter 

Sub-Total 

Assembly Shop: 
1. Bench Vice 
'":• Set cf Hand Tcols, SpanE-rs .. 

Wrenches, Screw-drivers. 
Hammers, Pliers, Oilca.n, 
Grease Gun, etc. 

Sub-Total 

Paint Shop: 
!. Air Com;:n-essor &<-Ji th Spray 

Gi.tr1 and Accessories 

Sub-Total 

Inspection Shop: 
1. l.oJei ghi ng Scales 
2. Me~su:·ing Tools, Gauges. Etc. 
~ Hardr,ess Testing Machir:e . .,,:, . 

•:Rcckwel l > 

Sub-Total 

Marking and Pac:king s·"lop: 
!. Marking Tools~ Ten.;:-:!. ates, 

etc. 

Sub-Total 

Transport: 
1. Pic~,-up Van with Tools 

~( Ac:cessor i es 
:! • Trolleys 
..,. . ..) . Hand C:i\rts 
4. Car 

Sub-Total 

18 

; 
) 
) 

L.S. 

1 
L.S. 
1 

} 

) L.S. 

1 

L.S. 

1 

2,000 

4,0t10 
3,000 

24,000 

31,000 

10. 0~!!!1 

1!0,000 

8, 0012; 

B,000 

4.01.!10 
L, 0130 

1::. k10l.!1 

17,H0 

1 ~ f!l0f!i 

1,000 

100,000 

2, 0 !i0 
3' " •lJf(i 

90. !(l1'lfll 

195,000 
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A.VI) 

XVI I> 

TOTAL COST OF l"IACHINERY 

Installation and Erection 

Office Equipment & Workshop 
Furniture 

Preoperative expenses including 
Project Report 

XVI II> Managetner1t Consultancy 

XIX) R&D Faci 1i ties 

~.II!. 
(:--Salaries le Wages 

1. 
2. 

C' 
Jo 

6. 
7. 
9. 
'".":j. 

10. 
! 1. 
1" 

l>. 

l. 
1. ·-.::... 
4. 
5. 
6. 
7. 
e. 
9. 

Deputy General Manager (Prodn.> 
Quality Control Engineer 
Foreman 
Assistan~ F~r~man 

Mechanic~, Turners and Welders 
Helpers 
Accountant 
Office Assista~t 
Store Keeper 
1.>Jatchmen 
Peons 
Driver 

Staff W~lfare 30% 

Other Expenses - Per Month 

Stationery & Postage 
Repair & Maintenance 
Transport 
Travelling, Advertisement 
El~ctricity ~ Water 
Telephone 
Consumable Tools 
Sal E·s E>:pE-nses 
Misce11anecu5 

...,..,.,. 
ia 1";.f :=.t ·~L '4oid7'i­

~s~ "'°""") 

19 

1 
1 
2 
2 

18 
18 

1 
1 
1 
2 
2 
1 

50 

485,900 

35,880 

28,808 

25,800 

98,000 

§~!_~!:.~Lt1Qntt! 
.i~~-~.J-

::, '0£'.i0 
2, 50€J 
3, 01!10 
2. !!""10f! 

i6, 2~'0 
l!ZI~ 800 
1,000 

800 
900 

! ,000 
! '00,Z! 

600 

4:2' 7rl10 

44,000 

5f(0 
200 

1,000 
1 , 2!01!J 
1, 0V.10 

300 
400 

5,000 
500 

18, 180 

"fl,ltJO 

.f 

( 
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R&D Expenses <per annu•> 200,000 

F. Working Capital for 6 l"lonths* 

1 • 

3. 
4. 

Raw Materials 
Salaries 
Other E;:penses 
R&:D E>:penses 

TOTAL 

612. :121!-.! 

264. 0('~~ 
60.600 

100,. 0!-30 

* Since agricultural machines have seasonal sales related 
to major crops i.e. Rabi 8 Kharif. Working Capital has 
been accounted for six mon~hs. 

Fa ... 1At.3c.t~'- ~~s _ 
E. Total Capital Investment 

1. 
r; 
"'-• 
7 

-'-
4. 
C" 
..J. 

6. 
7 . 
8. 

r-1. 

1. 
-
~ . 
.... 
~-

4. 
5. 
6. 
~ 

I• 

8, 

Land & Building 
Machinery L Equipment 
Installation 
Office Furniture 
Preoperative Expenses 
Management Consultancy 
R~<D F ac i l i t i es 
Working Capital for 6 months 

TOTAL 

Cost of Production <Per- Annum> 

Raw Materials (Annex 2> 
Salaries & Wages (Section C> 
Other E>:penses <Section D) 
R&D Expenses <Section E> 
Interest on Capital 15/. 
Depreciation on Machinery 10/. 
Depreciation on Furniture 25% 
Depreciation on Building 5% 

TOTAL 

20 

b !Z;i!J , !!~!ZhZ~ 
485, 80~) 
35. 0!ZJ!!• 
:::0. 00!!! 
25' i!~!'.!h:.!i 
80,.0@,:; 

2~jt::, f!ji!i!!.i 
1 • 036. Bi!'!.15 

2,482,600 

1 • :'.24. 412!!.i) 
528,. "100 
121, 2t2M 
200.000 
372, 41210 
82, 6!.!10 

5,. 0012! 
22, 8!2!0 

2,556,400 
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; . Sales Proceeds <Per Annu•> Qty.!_ !i~t~ ~!!iQl_.:_l~t 

1. Ploughs 61.!10 300 180, 01.!~0 -. Shares 600 5!2~ 30.i..';j00 ....:... 
..) . Disc Harrows 300 550 l 65 • i!ifii!I 
4. Cultivators 300 35!=> 1 !:'.JS, i:."~h.~) 
= Seed D...-ill 300 13t!i 39' !!10!!1 -'• 
6. Bullock drawn Seed Drill 50~1 35f3!ZI 1,050,000 
7. Wheel Hoes 1500 130 195. 00i!! 
8. Hand Hoes 90~'!~; '"\C' 225~ 01!!0 .::...J 

9. Sickle 1500!:'.i 15 225' 01.!if!i 
1 !!I. Threshe;- 150 4000 600,0~!0 

11. Winnowers 30 800 :::;:4' 0i!if!! 
1·; Seed Treater 30 250 7' 5k"'l€1 
13. Chaff Cutter Blades 5!!100 HI 5{!i ' !!i!!if!i 
14. Ghemelas 400!!10 8 320. l'f!!i0 
15. By sale of Scrap 5!!!, !!t!2i!Z; 

TOTAL 3,265,500 

J. Profitability 

2. 

I<. 

1. 
2. 

4. 

Profit before Taxes 

Percentage Profit on = 
Sales 

Percenta~e Profit on = 
Investment 

Breakeven Analysis 

Depreciation (Total) 

Z~2i1@~ ~ 1.@~ 
3' 265' 5!!10 

Z@'.!L!@!f! :i 1!£~ 
2. 482. 6~'.!0 

= 21. 7i. 

= 28. bi~ 

Int~rest on total Capital Investment 15% 
407. Sal or i es 

110, 4·.00 
372, 4f:Ho 
211,200 

iJf£1% Other Expenses 
50% RLD Expenses 

TOTAL 

BREAl<E1JEN PO I NT: 54.3% of ProJected Sale~. 

Ci.e. of 50% capacity>. 

:1 

48. 5@~) 
H•0, 00!!> 

842,500 
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ANNEXURE 1 

SEQUENCE OF AGRICULTURAL OPERATIONS 

1. Seed treatment. 

2. Soil treatment. 

3. Land layout for seed bed. 

4. Land preparation for seed b&d. 

Pl ougt-1i ng. 
Harrov:i ng. 
Levelling. 
Puddling (fer paddy only>. 

5. Manuring. Sowing, Fertilizing. 

o. I r ..- i g at i or: • 

7. Weedi~g, Inter~ulture. 

8~ Plant ~rotection. 

Spraying. 
Dusting. 
Rat control. 
Birds control • 

9. Harvesting. 

10. Drying. 

11. Threshing, Winnowing, Shelling. 

12. Processi r.g. 

13. Transport. 

14. Storage. 

Crop processing. 
Seed processing. 



S.No. Raw Material 

ANNEXURE 2 

r~~~~~ MOit;.ftH~~.$ 

Ecg~yst=~l~~ B@~ ~~t~cl~l~ ~@eYl~~m~nt a@c roeulh 

Rate 

<In Rs> 

F'l oughs g, 
F'louqh 
!3h .::11·· () 

Uty. Cost 
<Kg) (Ra) 

Disc Harrows 
nnd 

Cultivator~ 

Qty. Cost 
(Rs) 

Seed Dri 11 

Dty. Cost 
< R:.) 

Wheel Hces 
~nci 

Hand Hoea 
Qty. Cost 

<Rs> 
n•• .................. M ............. ''''° ·- ...... ,,.,, "''' ,,.., 0 riMOO .... •RO .......... '" ... 0 "~ .......... •'M'" '' ..... ''"'' '"'" .............. •••• ••• ..... 0 ......... ''"" .......... " ................. <OH·••• ............................. <•<• ......... ""' •O•O ....... -·- ........ ··- ..... •• ••• •<O O• M 

1. '. . . . 
'· 

4. 
::. . 
6. 
l. 

8. 
'.;, .. 

L.:1·~t. i ng!:; 
Larbon Tool Steel 
M.S. Rods, Angles • 
Sheets. F·ipes 
G.P. Sheets 
t:::N•l2 Spr- i ng Steel 
Di -::cs 451.il Nos. 
Spr·ockets. Chain, 
rut.inq. etc. 
Sea!:•oned Wot::>t1 
Wooden packing 
cases 

6/Kq. 
9/Kq. 
~i/t:q. 

7000Ton 
10/Kq. 
50/Ea. 
50/ 
Unit 

10. Wooden Han~les 
t 1 • 
1 ., -· 
13. 
1 •l. 

15. 
lb. 
1 7. 
18. 
\9 • 

Bea.rings 
Welding Electrod~s 
Quenching ()i l 
Oil, Grease, 
c~tto" Waste, etc. 
Paint 
Hard Coke 
Empty Oil barrels 80/Ea. 
Misc. St or· es 
Fu..- nace Oil 

5t%1 
71~11'.I 

~~;~hil 

1Hif.IQ.I 
~::,31ili~I 

15!!.hil 

2l{il~l~l 

~::l!h'.I 

:;~(!>i.;,I 

2i!ll21 

·::::51mq;i 

300Kq 
150Kq 
450Nos 

1 '7~ii!.1 

:;~ 1 l!IQI 
1 :':i lth·~I 

:225,'.1!21 

;~~'.IQI 

21!1111 
51.!I 

:~Qli!I 

'..;;'Ql~'.j 

=~.Q.!Ql 

751!11<9 
:::;; Tc.m 

11211!1 
Uni t!.:i 

1,-, ·7~jv1 
,. ::'il!l~h!.I 

~~'ill!h!I 

:;:~!!lltl 

~iii.I 

1fl@ 

::;1!hd 

500Kg 4~00 
6 ·ron 300~0 

:;!51211(1 
--

- 21tlQI 
~?II.IV.I 

·- f.~1?1 

- 251.!I 
2vll!I 
-

- 5V.lltl 
21tlQI 

.. -- ·-· - ... ·- ..... ---_ _... ..... -............ ·-· .. -- .. - - ............................................. -···- ... ,,_ ......... -·· ................. , .......... -.................................. ,, .............................................................................................................................................. -...... -

Total 1.23~t\!,j -- .. -.... --..... ----... --· ...... -..... --· .. ... ·-. e ..... -· ··- .... ... -.... ..... .. .. ... ..... .. . -· :3; (3 ti ull!I 29000 - 2/400 
.......... - .. .._ ....... -: ..... '"""' : .......... . 



page 2 

~1.no. Raw Material 

fY~ ~~ l'J t..~ J. f:. f,; J. f:i ~ .. ? 

r:-·c9c:!\:~£t. =~:~ ?~ 13,~~ tl~.!;.~r.t~J. !?. r:.eg1::!tD£'Ji~r.1:~ P..er: r.i1P.nt.t1 

Rate 

<In Rs> 

Sit:kll""'S 

Qty. Cost 
~Kg) (Rs) 

·11·H e!3t11:~r· s 

Qty. Cost. 
<Rs) 

Winnower and 
Seed i·re~tur 

Qty. Cost 
<Rs> 

Chaff Cutter 
Blade 

Qty. Cc::>st 
<Rs> 

i .. 

Ghamelas. 

t:lt '{. Cc:1!F.t 
<R~~) 

" " ... , .... , '''" "'' ..... "'°' ..... ·- _., ..... -·· -·· "'' ··- ,.,,. ""' ..... ~ ........ '' 0 .......... ·- •H" 0••• ""' '''" ''" ''" '' ,,, .. ·- _,, ..... ·- ........ -- - ·- _ .. , .. _ - ' '" 0• 0 ·- -

1. 

·'. 

•4. 
.:· 
~~· . 
b. 

i. 

tL 
9. 

l ...... 

l 1 • 
l:. 
1..::.. 
l 4. 

t -: •• 
1 n. 
~ .l -
U!. 

- l".~. 

Castings 
Carbon lool Steel 
M.S. Rods. Angles 
Sheets. Pipes 
G.P. Sheets 
EN42 Spring Steel 
Discs 45e1 Nos. 
Spr·ockets, Chain, 
Tuh l ng, et~c. 

Sl-!aso1led Wood 
Wooden packinq 
cases 
Wooden Handles 
Bea.rings 
Welding tlectrodes 
Uuenchinq Oil 
U1 l, Gr·ease, 
Cotton Waste, etc. 
f".a1 nt 
Hard Cc·ke 
Effipty Oil barrels 
M1 '=•C. Store 
f-urnac:e Oi~ 

6/Kg. 
9/Kg. 1 Ton 9000 
5/~g. 200 1000 

7000/Tcn 
10/Kg. 
50/Ea. 
500/ 
Unit 

8~1/Ec:1. 

'.;!~:li21 

2~.:il!@ 

21:'.l('i 

2~!11!1 

~'.:.f'.lt~I 

.liild 

--------------------------·----
lolal 135!i@ 

-

7 Tun 

~'i Tc1n 

~35!c%~hil 

:;_; '!'i i!ll?.hil 

1 !!Sl'ill!h!I 
2iil@!I 

2!i.1QI 

1 i:·hi.hil 

21il!2h!I 

8 ~:5 '2 iihil 

511.1121 

2 Ton 

2i21Nns 

e 
----- --···------_,= 

2!:ii!IQI 

14!21121121 

11!1!?.hil 
2111!!.I 

2WQI 

-%1QI 

1 .':i!!hil 
5121!.iJ 

2Ql4i2hi.I 

• 

1 Ton 91!1121111 
8. :;'.i 4251il!c'.I 

211)0 21~lj(.i 

2@~1 

5121QI llih!I 

:~121121 

1Q12Ult1 .ll 2f:l1(1 Y.I 
.................................................................... ··- .... ·- .... ··- ··- ..... .... . ··- ... 
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page 3 !Qt@l ~RntblY R~gy~~@ffi£Qt§ ef B@~ ~@hg~~~l~ S!u B~effi@§l 

item Jan. Feb. Mar·. Ap1r • 1'1ay ,Jun. Jul. Aug • Sep. Oct. Nuv. D~·c. 

. ·- -- .... -.. - ·---· .. -------- .. --- -·-··· .. -·-··-·--·-·-.--··- ....... ·-·-·-~······ .. -······ ........ -··-· ·--····· ..... -" ..... -...... _ ............ _, .......................... - ........................................................ " .. ''""' ,, __ ................. -....... , ... ,_ ........... -.......... _, .... ·-······-···· ... ··- ·-· -·· 

Plouqhs and 
~·touqn Sh~res 

01sc Harrows l 
Lult1v~tors 

~=-·.:>Pd Or i l l 

Wheel Hoe & 
Hand Hoe 

S1cLle 

lhrest.er 

Winnowers & 
~·~Pd Tr-·eater 

L.:h.:1f t Cutter 
~- Blade 

tihamc> la~ 

1 olnl 

1231!1QI 123i!li!I 123i!li!I ... ..... 123!!.lltl 12~~.121121 12:3v.11;,1 

'.:9i:'li:'IQI :?'1i!llih!i '.'~9Qllf.lil.I ..... ·-· 291!1!1.1!21 21.1111!!1!21 ~~CJ !?.I 121 !!I 

'.27 4 !?1!?1 274i!IV.1 :.041f.11!I 

:rn6i!h~I :;;H6!!H!I ::H3M%1 :::rn6Y.IW -· .•. :~~86!~1Y.J 386!1.IV.1 

1351.'!1~~ 
l 35.ZIYI 1.~;~·r!!Jd 

B52t31!t 
8fi2~'11il 

1128!?.11!.I 4~'80'21 

-•· - ·-·- ~•• -· .. _ ••- ,,_.,_ ,., ·-· ., ..... ,, .,..,, ·- .. .,,,..,, ... , ' ... ,.., ,. ... •- ,,.,, ,., . .,_ •·•-• •·- ••• , .... •• '~" •••• .,,,.,,,, ''" ,,,., ''", '"'''''°' "'''", . ., .. ,, ,.,., .,. , '"'' '"" ,,.., ,.,., -· .,,., , .. ,. ,.,., '"" ''"" '"" _,,.,., ,,,., '"" """' "''' ''"'"N' .,,.,,.,., '"" "'' '"""'" .. "''""'' .,,., ,,... """' _., ""',...,.ow••-•'"'"•"•'"'• '' ,., .. "''' 

987t!J~j 112156\!1!!1 1 14 7!!@ 1 1ii15~1~1 9i!l .l 1i.111i 9.:it.}>i'11~I 1121~.'.'i .l 121121 924!!h!I 11 15!1.1!21 1 !2173!21!ll 9491!1!11 "181!'1!·1 

. ... . . . . ............ ' .. .. .... ..... ... . ......... ' ........ " ' ' .......... ' ... . .... . ... ..... ..... ..... ... ..... .... ... . . ................. -· .............. ··-~ 

e e • 
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