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

1. Title of the Proposal

& Model Factory for the manutacture of 1mproved agricultural
toclie and machinery.
Z. Institution
SOCIETY FOR DEVELOFMENT ALTERMARTIVES
Fegiztratior No! (22&4, Umon Territorw of Delhi and
. *»TRA ENTERFRISES.

1ow
to Jdzvel
yablie and *rvtl Cabri

4. Project Coste
TOTSL Ciosd : *»Fe, 17.% #lakbcs
- Fror Zeped Money : ¥Rz, 4.9 *latihe
source tyet to be
' ident: f1ed?
- From Hank Lcans : +Ee. 15.5 #lakh=

te Feasibility Repcrt

St tached.




fery

t-d

A MODEL FACILITY FOR MANUFACTURING OF IMPROVED
AGRICULTURAL iMPLEMENTS & MACHINERY

7

INTRODUCTION

The quality and vield of crops depends on many factors, and
not least on the climate and =il conditions under which
agricultural operations are performed. Agriculture in
Indiz= has always beerr and still is deeply affected by the
vagaries of the weather. But the proper agr:culturzl
practices, combined with timely and adequate csupplies of
inputs like fertilizers, seed, water, pesticides and energy.
2nd the requicite irfrastructure for procuwring these and
mariketing the produce, can help te reduce the major
fluctuatione in both the income of the farmer and in the
nation’= food availability.

Well decigned tocle play a central role in our efforte te
get the mest out of the land, and to minimise the riske and
uncertainties irnherent :n agricultural activity.

fppropriate agriculturzl machines and implements zare
necescary human aide for timely acricultural gperations at
every stage, from land preparation, sowing, nurturing arsd
protection of crop, to harvesting, processing and handling
of the farm produce. They are also needed to save the crope
from avoicable damage and lose, and to reduce human
drudgery. With good tcols, the productivity cof the land can
be brought te = areater deares under human control.

Sucstainabhle gains in agri:culturxl productivity will require
us te look increacsingly in the future to the development of
new foud production techniques. From an environmental and
recsources management point of view, agricultural producti-
vity is but one comporent in the wider problematique of
generating adequate suppliee of food, fuel, fibre ana fcocdder
te csatisfy the needs of the people. In achieving thsse
goale, new approaches to agricultural and food management
are becoming increasingly necessary, including techniques
seuch as geretic engirneering, tiscue culture, high yielding
varisties, not to mention recent acvances in nitrogern fixa-—
tion, integrated peset management, <€ingle cell protien extra-
ctrorn, etc., Motuwithetanding the major ad.ances beirng made
in these areas, traditional agriculture with incremental

tmpr ovemente will be the mainctay of food productiorn for
many decadee to come.

s maicrity of the farmers of Mortbern India have emall and
marginal holdinge of about 2 hectares or less. The tradi-
tional hend toole and implements., presently i1n operation,
result inrn poor and delayed land preparation, inadequate use
ot costly 1nputs xnd delays in the critical time schedule
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tor sowing, harvesting and threshing, thus causing financial
ioss to the individual farmers and foodgrain loss trn the
country. Improved manually operated and bulleck drawn
implements, and machines and equipment using uptoc S HF.
engines are in many cases the technoleogies eppropr:ate

to their situation.

fAn earlier fear that improved implements would displace farms
labour and accentuate rural unemployment has preved unfoun-—
ded. Improcved technology introduces more intensive use of
land by multiple cropping, leading te a direct creation of
additional work. Moreover, carefally planned farm manace-
ment usuwally generates newer and more interesting kinds of
jubs, often coneiderably reducing druidgery. Frovided, then,
that the implements are not highly czapital intercsive, and
are decsigned for vse by the small +farmer, they can
contribute positively to the distribution of wezlth in rura
areas.

fcs shown below, there exists 2 large number of designs ror
agricultural implements incorporating significant
improvements over the traditi1onal des:gne. With =
reasonzble amount of specific development work to adapt and
productiorise them, they could be guirkly made ready for
manutacturing. The market analyeis to be presentec later
also showes that there sxists a consideratble demand for such
proeducte, preovided they meset the necessary design criteria.

It 1¢ also shown belcw that 1+ such implements anc machines
are tc penscrate the rural market orn & large scale, they
must be designed for location—specific requirenents and
maenufactured and marketed locally. To nroxzote the
establishzment of local units fo- trhie purpose, it will pe
necessary to demonst-zts their commercial wviability.

We propose, tkerczfore, to set up a model! unit te manvfa-
~ture improvsed agricultural hand tools, manually operated
inplemente ard machinery, bullock operated agricul tural
implements and machinery, and agricultural maxchines coperated
on S HF. engines in the envirans of Delhi, te cater to the
agricultural machinery neece of small and marginal farmers
of Western U.P., Haryana and parts of Fajasthan having
alluvial soils.

THE ECONOMICS OF RURAL TECHNOLOGIES

Throughout the country, there is an evident and pervasive
rieed among both rueral and urban poor for a whole variety of
technoloyies ranging from cooking stoves and agricul tuwal
implements to producer gas plante and windmills,

- Why have these necds not led to a more widespread demand?
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Moreover, tens 1f not hundreds of decsigns are available +or
each such technology, scattered in latoratories, workshops
and archives throughout the worid.

— Why has the existing technical capacity not led to supply?

The answers to these twoc questions are complex, and
interlinked. A combhination of ececnomic, socizal. pelitical
and cultural —— not to mention scientitic, technical ard
institutional —-— factors have greatly inhibited the supply
and demand for appropriate technology. They apply., in
v3arying mixes, to all rural technologies. The more
important among these factore are:

- capital /operational costs

- etticrency of the technology

- evidence of improvement over traditional methods
- ease of ogperation and ergonomic design

- availability of spare parte and ancillaries

- ease of repszir and m=intenance

- problems of production

- adaptation te local! conditions

- existence of marketing crgani:zat:i:ons

- availability of information

- promotion, training and extension services

- management =kille and =soc:iel organization

- sucial, clase, political and cultural zttitoedes

Above all, the "appropriatenese” of a technology must be
measured by how well it saticsfies the needs of the end
client and with what succese it takes advantage of the
opportunities and constraints of the production and
marketing processes.

Given the magnitude of the problem of disseminating 2
technology widely, and the limits to the public rescurces
likely to be devoted to it, any successful delivery
mechaniem must be self-financing and self-:zsupportince at =sach
cstage of the product cycle. It must pay someone toc make tlre
products, it must pay someone to sell then, it must pay
csomecne to maintain them; and of course i1t must be worth
comeone’s while to buy and use them.

If the premises listed above are accepted, several conclu-
sions fallow more or less logically:

* the innovation proceses must link design cf the
technologies much more closely to the neede of
manufacturing and marketing than it has generally done
in the past. Mo watter how etficient a design may have
been shown to be in laboratory teste, or how well it 1s
claimed to fulfil =socioc-economic criteria, it cannot te
considered complete or acceptable until it has been
productionized and field-tested

(=
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= “productionizing” rejuires tull design
specificatiens and blueprints: material
epecification taking account cf local resources,
skille and substituticn poscibilities: ard tocling
needed for systematic productien —— all tested tor
the conditions under which the praduction ics
expected to tzake place

= "field-testing” requirecs detail=ad studies of the
technology in use, accelerated life-cycle tests,

and iterative re—adaptation and redesign urtil the
technology has a demonstrated rarket acceptability

* widespread dissemination of zppropriate rural
techrologiss requires new types of institutional
structures carrying out new kindes of functions.

* the production and marketing activities (and indeed the
innovation processe also) must be cecentralized to be
resporeive to the locai needes and condit:ions

* the product range and lerritorial coverage
must be large enough tc provide sigrificant ecchomies
of scale in sach ot the three functicne, nnovation.
manufacturing and marketing

* the methode of modern busineszs management,
&l mi:ieu, have much tc
cffer in achieving the gcals ot mass dissemination

In other words, if technolegies for agricultural, village
industrial, and domestic ucse are to reach the masses, they
must be locally available. Thic in turn implies that they
be largely manufactured and marketed at the loczl level.

And if they are tc achieve widespread acceptance, there must
be well organized and accecsible after-sales cervicing.

Such decentralised producticn, marketing and maintenance
facilities can only be self-sustaining and finencially
viable i+ ¢

i) they ar: supportec adequately by backup sy;tame '
organized for product development, inrcvation, Fechqx-
cal and managerial knowhow, sinancing, standardisation
and quality contrel, bulk purchasing, etc.

ii) they have & cufficiently broad range of pronCts to
epread the overhead coste and achieve Econom1gs of
secale at present available only to the urban indus-—

trial enterprises.




TARA ENTERPRISES AND
THE SOCIETY FOR DEVELOPMENT 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 FE%D, testing and design to i1t on =a
contractual basis.

In grder to fulfil the conflicting requirements of decen-—
tralization on the one hand and adequate commercial
viability on the other, aes described above, Tara Enter-
pricses ie organized as a franchised netwark. Thies
organizational structure permits loczlis=ad production,
marketing and maintenance by small--scale enirepreneurs
iwvhich can include, individuals, cooper=ztives, firme, or
even companiecs) having contractual relationsnip with the
franchising agency, YTara Enterprises. In this manner. the
networ!d benetite from the advantages of zoth the large-scale
and the em=ll-scale.

The term "Franchizing” impliee & well-defined =zllocation of
responsikbilities between the network partners, and brings

individusal, zuvtonomoucs production and marzeting unite uvunder
the umbrella of =2 comnon purpcse. strategy and brand imace.

Franchized networkz alco allow & much greater posesiblity
than do centralized institutions for the implementation of
the "cooperztive vieion”. 1In additior to the netwerk, which
forme & cooperative of the partner franchizees, local
franchizees can be production and/or marketing coope-atives
in their ocuwn right.

Range of Products of Tara Enterprises:

Tara Enterprises has a2 range of producte i addition to
agricultural implemente including :

- Lampe.

- Cocking stoves.

- Harnd water pumps.

- Bicycle carte for both people and gocods.

- Multi-purpcse hand presses for making paper, o1l
and other household preductes.

- Faper and board-making equipment for building
materials and handicrafts.

- Sclar water heaters.

- Soclar cockers.

- Storage bine - food dispensers.

- Biogas systeme to produce energy % fertilizers.

i
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Being nen—protfit orgsnizations, neither Tara Enterprises,
nror the Socretv for Development Alternatives 1s in & pos:i-—
tion to have access to the rormal sources of venture capital
for the purposes of raising funds for its initial invest-
ments.  In view of the fact that both the organizations aim
xt financically self-sustaining operation in the longer term,
a large part of the fixed and working capital required, will
be raised from commercial sources such as bank loans.

The mndel production facility of 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
identifving 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 mult: product factory in which the
overheads of capitzl and operational expenses are spread
over a variety of outputs.

In order tc develop the production capacity of the
franchised network, it is esssential for Tara Enterprices to
ecstablish a medel factory on the basis of which franchicses
czn be nsgotiated for efficient and eccenomic manufacture of
agri-cultural implements ard to the ultimate advantages of
both franchicszes and the end-client.

While the primary activity of the mode' production facility
wll be to manutacture improved agriculturzl implements, its
spare capacity, particularly in the early stages, will be
vtilized for the manufacturing of other rural products of
Tara Enterprisee, such as Chulhas, Sclar Cookere, Biogas
Flant kKits, etc.

PRODUCTS

Agricultural operations for cultivating crops are listed in
Annexuwre 1. FAs no single hand tool or implement can perform
zl1 the required agricultural operations, we propose to
dovelop “kite’ consisting of sete of tools suitable for
different levels of farmers.

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’'l Hectare. They do not have the resour-
ces to purchase draught animale. UWe propose to develop

a hand tool kit for such farmers to enable them to perform
all agricultural operatione manually. Such a tool kit will
be baeed orn lccal and specific requiremente as well as
cropping patterns, The content of the kit will be

standar dised according to the needs of the farmers, The kit
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will contain implements to be selected from the following
items

1. Axe i{hand)}.

Z. PFickaxe.

3. EkKhurpi.

4. Hand Treovel - heavy duty.
5. Hand Cultivator.

6. Transplanter.

7. Rake.

8. Digging Spade.

?. FPhowrah.

15. Ghamelas Martar Fans).
11. Sickle CIAE.

12Z. Dibbling Stick.

i3. ©Singh Hand Hoe.

14. UWheel Hce.

15. Sugar Cane Harvesting kKnife.
165. Cycle HWinnowers.

17. Hand Maize Sheller.

ig&. Fotato Grader.

1?. See=d Dressing Drum.
2. OGrain Cleaning Device.
21. Manuzlly Operated Chaff Cutter.
ZZ. Hand Sprayer.

23. Hand Duster.
24, 3Storage Bins.

25. bdatering Cans.

A Kit of Tools drawn by one Animal:

Many farmers are not able to maintain a pair of animals
sometimes only cne animal ie available te them. There-
fore, we propcse to provide a suitable tocl-kit befit-

ting the pulling capacity of the animal possescsed by these

farmers. Such & tool kit may also be expanded to include a
Buggy {Durala design) for transport needs.

i
e
8

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

The average operational holding of about 2 hectaree can be
cultivated by a pair of animals. The farmer having uptoc 2
hectares of land still depende on draught animal power for
agricultural bperatione., Thies situation is likely to conti-
nue during this century becauvse of the large population of
draught animale available in the villages, limited supply of
petroleum fuel, high cost of acricultural inputs ancd levele
of skille and technology available in the existing rural
situatione., UWe propose, therefore, to offer & menu of

toocle and implemente both manually and animal operated, so
that the farmer may select the implements arnd tools relevant
to the crope grown and the prevailing socic—economic condi-
tione. Such a menu of tools and implements will be selected
from the following list in addition to the manually operated
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hand tcols and implemerts mentioned earlier

1. 1Iron Desi Flough.

Z. Care Flough.

3. Multipurpose Tool Carrier with attacnhments.

4. Disc Harrows.

3. Singh Petela.

6. Buck Scraper.

7. FRidger.

8. Single Fow Seed-cum—Fertilizer Drill attachment
to Desi Flough.

9. Acvtomatic Seed Drill.

1#. Hand Maize Flanter.

11. HAU Bullock drawn Seed—-cum—Fertilizer Drill.

1Z2. Low Lift Hand Pump.

13, Animal drawn Chain—Pump.

14. 3 Tyne Cultivator.

15. Olpad Thresher.

16. Sugarcane Crusher — bullock operated.

17. Wheel Rime and Axles +or bullock carte.

MARKET POTENTIAL

Practiczlly 211 the tools and implemente =re at present mace
by leccal artisans using wood a= the mzin material of fabri-
catior. Wood is now rapidly beccming scarce and exgpen—
sive, while its quality and durability are deteriarating.
There i1is, therefore, a need to manutacture the agricultural
toocle and inplements using alternative materiale arnd to
replace the existing toole and implements by improved unes.
Mew toole and implemente are continuoucsly being developed by
the R&D institutions and Agricultural Universities in the
country. Commercial production of these new toole znd
implements is essential to enable farmeres to reap the bene-
fite of the latest developments in agricultural science and
technology. The Government is providing substantial subsi-
dies for popularising such improved agricultural teoole and
implements, under wvarious programmes. Therefore, there is
tremendous scope for marketing the improved agricultural
tools and implementes in the country. Moreover, in the
African and South East ARsian countries alsc, the farmeres are
either weing manual labour or animal power on the farme.
These countries do not have adequate and appropriate produc-
tion facilities for improved agricultural implemente ard
are, therefore, importing such equipment. Thus there is
also a good scope for exporting equipment to such countries.

The special circumstances of marketing technoclongies in rural
areas will be met by the frarchised rnetwork of Tara Enter-
prises. It should be particularly noted that these
circumstances impose certain requiremente cn the manufac-
turing process which will underlie the organization and
activities of the proposed model factory., These include the




need to make i1mplements and products which are cof the lowset
pnossible cost, highecst possible durabivl:ity and life spar,
maximum maintenance intervals, and generally high qualitw.
Toc achieve the economies of scale required to make its
products marketable, one of the most i1mportant functions or
the factory will be to evolwve the most appropriate mix or
marntzl and automated manufacturing process.

For the purposes of this report no attempt hac beern made tgo
present details on a comprehensive set of productse. With
the type of machinery installed, other decired implements
can also be manufactured.

PRODUCTS AND THEIR USES
Plough and Plough Shares:

Floughe are used as the primary tillage toele to cut & neat
furrow of soil to predeterained depths, and invert the same
zlone with the surfzce wvegetal cover. The inversion and
cocverage would depend upon the curvature of the mouldboard.
It helps toc destroy weeds and leaves the scil surfzcs clcdey
for better absorption of water and air. Thers are tws mairn
types :

1) long beam type, and
11) short beam type.

in the cace of thes former, the beam ie tiec on to the animal
yore directly, whereas in the letter the clevie of the
slough i tied to the animal! yoke throvgh & lorng rope or
chain. These are made in different sizes tc give varying
depthe of 7 to 25 cme. and widthe of 13 to 3¢ cms. The
appropriate size required for an area would depend upon the
z2ize of animxl aveailable. The mouldboerd ie made of mild
steel or cast irorn, tc provide & good cut of the required
depth ard to minimise the need for multiple ploughing. The
share ie made of high carbon steel. The frog i= made of
cast iron. The beam is of sel woed. These ploughs give an
ocut—-turn varvying from 9.3-%.4 ha. per eight hour day,
depending uporn the wicdth ef cut. Maintenarnce is sisple.
Since we plan to standardise al! ocur parts, including the
bolts and nute, only a set of twoc spanners is required .anc
supplied with the equipmert) for maintenance needs.

Disc Harrow:

This is a useful tillage i1mplement used for preparing &
seed-bed. In light soile, however, this can bz used even
for primary tillage. The bullock drawn models rnormally have
5i% discs, 3 on either eide. Discs are of high carbon steel




o
w

though mild steel with hardered edges can also be usad. The
discs are 34, 3% and 49 cme. in diameter. The disc shafts
(2 in numberes) are fitted on to a sturdy mild steel frame i~
such a way that the angle of cauge can be increased or
decreased, for getting increacsed or decreased depth respec-
tiveiy. A gang angling mechanism is provided for this
puwrpeose. The disce a-e spaced uniformly and a cacst iron
spacer is prcsided between each of them. The beam is of sal
wood. A seat ic provided for plowman te sit on. A set of
two trancport wheels is provided which will be at the top
when the implement i< in working position. When the impie-
ment is turned over for transport, wheels rest on ground.
Diec shafts are mounted in ball bearings of bronze or cact
iron, bush bearings in well protected housinge. It can
cover twe hectares a day.

Cultivator:

This 1s a simple and useful secondary tillage tocl for
breaking the clodse left after ploughing, stirring the scil
and removing the dry weedes. It can be used as an intercul-—
tural toocl, btetweern lines of a crop till it g-owe te some
height. It can alsoa be fitted with a seeding and fertili-
zing funne! attachment for sowing and fertil:zing. The
tubing has an internal diameter of 2.5-3.3 cmse. HRate of
ceeeding ie controlled by hand. The width of cut is &3-74
cms. MWithout beam its weight iz about 15 kgs. The frame,
handle and the tyns standards are of mild steel. Reversible
high carton steel cshovels are fitted or the standards.
Shovels and tynes can be made to different cspecifications
to obtain different kinde of soil surtace. Adjustment for
depth has been provided zat the clevie with holes for yoling
to different arimal heights. FAbout & hectare a day can be
covered with it.

Seed Drill:

In & eingle row Seed Drill model, the metering device is
operated through & single wheel. This is mostly for seed
cnly, though, in one or two units, preovision has also been
made foi- fertilizer. Ceoverage with a single row maching ic
about 1 ha. & day.

Multi-row Drille require a pair of animals, whereas,
some single row drille can be operated manually. HMulti-row
drilles consiet of & seed box which ie fitted on the axle by
means of brackets. Seed metering mechanismes 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
tronsperent plastic tyres in the furrows opened by furrow
openers. These are of different designe tike knife, boot
ehovels, disc. etc. Their spacing can be adjusted. The
drill frame is mounted on twoc wheelse and drive to the seed-
metering-shaft is talken from the wheel shaft, through a

*
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1sm. {cvering arrangements are also provided
he seeds. A three row machine has an gut turn o+

ho: has been provided Tor fer‘lllzer, wlth a segarate set of
tubes. Furrow cperers may be ssparated or combired depen-—
ding upon whers fertilizer 15 to be placed in relation te
the seed. When they are separate, the size of the drill
rnormally should be two rows for bullocks. In cacse of
combined furrow cpener, the machine can have three rows. Tc
maintain uniform flow fertilizer cshould be absolutely drvy.
Single row seed drille, even though simpler in design and
cheaper in costse may have limited efficiesncy.

‘Wheel Hoe and Hand Hoe:

Thice 15 a2 manually coperated implement used +or weeding
between rows of plante. The wheel fixed Iin & frame mades of
cacst iron helps to aaintzin the vriformity of cut and zlsc
ctability of operation. To the frame, ditferent kinds of
chovels and tynes or blades can ke +ixad. The tctal weight
of this 1e sbout 1% kge. it ie a very useful imglement for
thiitlly areze. The hand hecees ‘without wheeise?! have tynes and
tooles zccording to the types of the scil and are cperated
with “pull’ acticn, Theze may have wooden, bamboc or iron
Bar handles.

Sickle:

The zncient =sickle has remnained the universal harvesting
tocl for all field and fodder crops. The traditional system
ir: the villxge g to narveet the crop with the sickle and
tizrer threcsh erther by the bullocks or thresher. Impraved
tles have specially decsigned wooden handles and steel

de.

H"

ic
1

o

iy

Thresher:

Multicrop threcheres are agricultural _mplemente ucsed +or
mechanical threshing of crope to separate grains from the
straw. This guickens poust harvest agricultural operation to
facilitate cultivatore to serd their produce early to the
market or to safe storage to avoid damage by untimely
raine, fire or theft,

Seed Treater Winnower:

Winnowere are used by the tarmere for separating the

ctraw out of graine zfter the harvested stock has been
threzhed., These are mostly used by the farmers who thresh
the crops by animals o by manually cperated threchers in
which the graim and straw remair mixed and have to be
ceparated with the help of natural wird or & Blower. The
winnower blows the air for thie purgpose.

1!
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e seed reaters are used +tor treating the seeds
funcus and 1nsects before storing in the bins or

scenng i the fields.
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5.5 Chaff Cutter Blade:

The Chat+ Cutter FElade is a tozl used for cutting chatt and
forder. A pair of such blades are fitted on a chaff cutting
machine which ic either hand cperated, power driven or
bullock driver. Hecause of the mecharisatior of farm, the
vee of chat+ cutters ic increasing day by day.

&.13 Ghamela (Mortar Pancs):

Ghamelas o mortar pans are widely used all over the
country for carrying hand loade of material= by human
beings. There ic extencive use cof this i1tem in agriculturzl
fields for carr-ing agriculturazl inputs. EBecauvse cof 1ts
daily use it gets worn out within & short period and has

tc b replaced quite cften.

7. PRODUCTION TARGETS

inl:ite cther industries, the procuction of the various agri-
celtuaral implements is not spread urformally throughout the
vear. The preductian of each implement 1c according te the
ceascor-wise demand and, therefore, it is essential to buile
up an inventory of the agriculturzl implements for at least
7 months to cater to the seasonal demand. The following
nroduction targzts are ernvicaged. Other iaplements will be
included in the production pregramme gradually ©

S, No. Froduct Froduction Froductionr
Rate Feriod
(Fer Month)

1.a Floughs )
) 149 each 5 Monthe
t Flough Shares }
2.2 Diec Harrow )
)
v Cultivator ) o each 5 Morthe
)
c Single Row Seed Drill )
e Bullock Seed Drill 18 no<s. 7 Monmthe
4,a Whezel Hees ) 290 nos.
) & Months
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Hand Hoecs ? 1593 noes.

S1ckie Zod nos. 6 Menthes
Thresher SS9 nos. > Months
wWinncwers and Seed Treater 188 osach 3 Months
Chatf Cutter BRlade 189849 nos. S Months
Ghamel as [  nes. S Months

PRODUCTION DETAILS AND PROCESS OF MANUFACTURE

Flough Shares:

The shares are replaceable items. There blades are mace
af chilled grey iron or hardened steel. Other comoonente
may be made of cast iron grade 24 aor M.S. The beam and
rnardle arsz made of seasoned hard wood. These components
are assemb:led by bolte ard nuts.

Disc Harrows, Cultivatores, Single Row Seed Drill:

tructures of thecs implemente are to be fabricated from
rnale iron. These structure members are cut on hacksaw
machine according to sizes and heles are drilled in drilld
machines. They are then welded and aszembled. Dicesce for
the harrows are to be purchased from the market isize 18"
d1ameter? but the plough blades are to be forged from EN.4Z
Steel in the workshop, and —“oles made with ¢rill macnine.
These are %o be hardened, tempered and their edges and
points ground before fitting to the cultivatore. The bladec
are tc be forged from EM.47 Steel and drilled holes made
with drill machine. These are to be hardened ard tempered.
Edges and points of the plough blades are to be ground
before f+itting to the cultivators.

w N

Seed Drill:

The mzin parts of a seed drill are: Frame, Wheels, Seedbo:.
Fluted Wheel or Double run Feed, and Furrow Openers. The
Frame i ueually made of angles and reinforced at the
corners. The axle is carried beneath, with the wheels on
each end of 1t. The Seed Box is carried abouve, while the
furrcw openers are suspended below. FRoller Bearings are
weserd on each end of the axle. The Seed Box is made of sheet
metal vith a tight fitting lid to prevent rainwater. Inside
~he bo, there are power driven agitator rods. Fluted wheel
feed 18 considered to be the simplerst of the two type of
feed arrangement and ics generally used. It coneiete of feed

17




roil, feed cut off and adjustable gate. The feed roll turne
with the shaft., forcing the grain out over the gate where 1t
falls into the seed tune. The gate is adjustable for difte-
rent type of seeds. Fower is transemitt~d frem the main axle
to the feed shaft by gears or sprockets ard chains. A seed
tube conducts the szed from the feed irtoc tne boet from
mhiich they 211 into the furrow. Furrows openers are
attached tec the frame of the drill by drag bars.

Three Tyned Hand Hoe:

The mild =teel frzme has its two ends spear-shaped forming
two tynes by hand forging. The middle tyne is formed acs a
separate piece with its other end incertec into the wooden
hancdle with s ferrule. The frame with its two tyres is
welded to the middle tyne. The ferrule is fixed to ths
nhandle and rivetted. After acscembly the exposed metallic
parts are applied with & coat of rust preventive and the
handle with varnicsh.

Wheel Tyned Hand Hoe:

The frame of this item can be made of M.S5. angle by
fabrication on cast iron. The wheel ic made of M.5. flat
with 378" rode forming the spokes. The wheel is attached tc
the fronc of the frame by welding and the two tynes are
fitted in position tc the bottom of the frame, two wocden
handles are titted to the frame at a suitasble height. The
metzllic parts are cocated with rust prevantive.

Sickles:

The sickles are to ke mace from carbon steel flats 3 mm.
thick and J& mm. wide. The shape cof the sickl=s :1¢ tc be
made by forging and the cutting edge is to be ground smooth
and tempered and & wooden handle is then fixed.

Thresher:

Thresher is a rotating drum with & number of kent galvanizecd
wire spikes fixed on ite =urface tec hit the grains for their
ceparation from the stem. They are available i1n cseveral
cizes. A shaft with ball bearing ic, fitted with it for
gzse i rotating the drum.

Winnowers:

These machires are fabricated using & lathe, dr:ll:ng
machine and welding set, all general purpose machines whicn
may be used fcr any other purpose when there is &« seasonal
slump in the agricultural machinery market. The major
cperations involved in the manufacture of these machines
are, cutting the steel sections/sheets of sizes, turning
shafts, boring the bearing seats, welding the parts
together, fitting the parts/sub-assemblies, complete frttirng

14
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of machine and painting.
Chaff—cutter Blades:

The chaff cutter bladecs are made out 2f inigh carben stecsl
strips. The steel strips are cut to size and the reguired
shkape. These pieces are then taken to power press tor
punching out the holee. After this the pieces ar= put in =
turnace for heat treatmen:. When hardened and tempered.,
these are ground o & grinder anrd polished. The bladecs are
then packed atter applying rust preverntive paint.

Ghamelas:

The ghamelas can be manufactured 5y twe processes. One 1=
by preseing the blank circles under the deep drawirg dcuble
action prescses and the other is by hammer:ng the blank
<ircle to the heasispherical shape with the help of & mecha-
nical hammer. Thice profile deale with the forme- process
tnvolving cutting the circles, foreing in the press, trim-
ming or berding the edces, decreasing the ghamelas and
packing.

INSPECTION AND QUALITY CONTROL

Agricultural implements will ke manufactured either ac per
stardard desigre available in the market or <he designs
developed and perfected by acr:cultural Institetions/Univer-
citiec, of the regicn, It will be ensured that sectione of
cteel used e zc specified with good gquality raw meteriaic
and welding rode will be used.

The 1SI cstandards will be folleowed for guidance 1n manutac-—
turing and testing of all items.

R&D FACILITIES

The principal factor recsponeible for the lack of success of
enterprises work:ng irn the arex eof agricultural implemerte
1e their inability te introduce product :i:nnovatione and,
more particularly. to adapt their products teo lecczal needs.

Unquestionably, there is a nesd for adeguate product i1mnova-
tion facility to ensure that the quality ace well az ~o=st
reductions by the use of new materials are introduced intc
the product range xt every stage. Thies aleoc applies to the
tooling and manufacturing equipment to te weed in “he
tactory.

For this reason, a basic R4D facility will be associated
with the factory from the beginning, responsible for product




innovation and adaptation and tocling desigr. In additzon
to an initial investment (non-rezurring: of Rup2es Two
Lakhs, the fac:lity will require & recurring =:pence of
appreoximately Fupees Two Lakhs per vear. Thie has been
included in the estimates below.

11. FINANCIAL ANALYSIS

The costs included in this anzlysis are based on prices of
inputs in 1983-84. A provision of 20% cost escalation has
to be kept for delays in commissioning the un:t.

Q-p@ The production figures are based on S9% incstalled capacity

utilization.

Jaants &t AL 2o
o - facurlenr,
.—\———
A tand Building
’ iAmount}
In Es.
- Land : 126% eq.mt. @ Rs. 1Z8/=sq.mt. 124, 3
-~ Covered Arez 449 sg.mt. & Rs.1d@d /;sqg.m.t A3, B0
— QOther Expences: S&, G:H9
Sub-Total 609 , 33D
H. Machinery and Equipment
S.No. Shop % Eguipment | Sty. Cost ifs.:
1) Raw Material Store:
1. Weighing Scales 1 12, oo
2. Miscelleneous Tooles L.S. 209
%. Storage Racke for boughtout L.S. 5, A9
’ iteme and Spare FParts
Sub-Total 17,200
ID) Metal Cutting Shop:
1. Hand Tools L.S. 2,006
2. bBench Yice 4 2,069
3. Fower Hacksaw with 1 HF Motor 2 12, 000
4. Hand lever type Shear Cutting 1 1,2¢'
Machine 1/4" the M.S. Sheet 1"
5. Jigs Fixtures Gauges - L.S, S, 00
6. Circle Cutting Machine Cap. 1 5,908
36" dia.
Sub-Total 27,200
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I Machine Shop:

1. Centre iLathe 57 bked, - HF 1 15, dhihd
<. cCouble ended Srinder 3@t mm. 2 &, G
3. Double endwd Hanc Brinder = 3,999
8% Wheel
4., Heavy Duty Lathe 7° bed 1 22, g
3. Slotting Machine 7-1/2% 1 7, 98
Sub-Total 54 , 900
Iv: Drilling Shop:
i. Pillar Drilling Machine 1-1/2% 1 7 Do
1 HF Moter and Starter
2. Fortable Drill 172" 1 2, Sig
F. Pillar Drill Machine 1" cap. 1 5, B
Sub--Total 14,500
V) Forging Shop:
1. Spring Hammer 39 kg. with 1 30, G
with S5 HF Motor
Z. Elackemith Hearth with Blower 1 5, g
and Electric Motor
3. Hand Toels L.E. &, i
4. Blacksmith Forge with Blower 1 I, G
ancd fccessories
5. Hard Frese ho, 12 1 KPR (1]
5. Anwvil i i1
Sub-Total 47, 409
I Welding Shop:
1. 4&rc ¥Yelding Set 259 tco 09 1 5, i
amps. with Accescsories
2. Gacs MWelding Set with Spare 1 2, D
Cvlinders and Accesscries
Sub-Total 7 , 900
vin Fabrication Shop:
1. 3heez metal work Hand tools L.5. ’ S, B
2. Hand operated Sheet Bending 1 3, B0
Machine 36" = 15 SUWGE.
7. Hand operated Hydraulic Tube 1 R 11317
Bending Machine 1/2"x:2" cap.
4. Fod Bending Fixtures to 8 SWG ! 1, Sa0
5. Vertical straight column type 1 25,900
Fowvier Fress 4% ton cap. with
5 HF Motor & std. Accesscories
b. Pillar Drill Machine with 2 1 a, vos
HF Motor & std. Accessories
7. Flexzible Grinder 1 2. 039
8. Hammer type Fivetting Machine 1 7 BB
Sub-Total 34, 3500
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Wood Working:
1. Hand Toocls

Sub-Total

Heat Treatment Shop:

. 011 CGuencting T
2. FHand Tools
3. 0il fired 32lt

Treatment Furnace

complete with P
Sub-Total

Assembly Shop:

ank

Bath Heat

vro—Meter

389 mm.

dia.

i. Hench Vice
Z. Set cf Hand Tcols, Spaners
Wrenches, Screw-driveres,
Hammers, Fliers, Oilcan,
Grease bun, etc.
Sub-Total

Paint Shop:
1. Air Compressor

with Spray

Gun and Acces=sories

Sub-Total

Inspection Shop:
1. Weighing Sczles

-

-

e Eardress Testin
iRcchkwell)

Sub-Total

Marking and Packing
1. Marking Toels,

etc.
Sub-Total
Transport:
1. Fick-up %an wit
% Accessories
7. Trolleys
3. Hand Carts
4, Car
Sub—-Total

2. Mezswring Tools

s Gauges,
g Machire

Saop:

Jeaplates,

n Tools

18

etc.

2,080

1 4, AE
3, 950
t 23, BEd

31,0900

e AR g
r
"
n
L}

19, 999

1 g, B

8,999

4, @D
L, 9
12, 983

17,990

) L.S. 1, BBG

1,000

1 100 , BB
2, %5
3, 4 90

Qb , e

195, 000
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TOTAL COST OF MACHINERY

Installation and Erection

Office Equipment & Workshop

Furni ture

Preoperative expenses including

Project Report
Managemsent Consultancy

R&D Facilities
Toltad Adew -0 -

1A
k. Salaries & Wages —Zdsfnt

IR RN s ol & I TR RS
[ ]

-
YRR
L .

11.

[ 2
J

t

Ceputy Gereral Manager (Prodn.)

uality Control Engineer
Foreman
fAesictant Foreman

Mechanice, Turners zand Welders

Hel pers
fScoountant
Cffice Assistant
ttore keepsr
Watchmen

Feones

Staft Welftare I8%

TOTAL PER Moty

B. Other Expenses — Fer Month

Stationery & Postage
Fepair & Maintenance
Transport

Travelling, ARdverticement
Electricity & UWater
Telephone

Consumablie Tools

Sales Expenses

Miscel laneous

ToTAL %8¢ wowr
S

2‘4.—'- MCV‘J-.

Anyim
g TVl Yot roont

o lsea Mnnee)

-t
Londl (NI TR o B Y I SR T O T

tn

S}

485, 890

35,000

208, 000

25, 960
89, 600

200, 960

-~
pal
W
| .
! -
— e ——

16, 209
1. BEHB
1, GOG
890
S
1, Bg

Sed
prd ;1]
1,060
1, 209
1, aaa
A7)
499
s, 800
SO

10, 160

A2, 800




E. R&D Expenses (per annum) 200,990

F. Working Capital for & Months*

i- Faw Materials 513, sd
2. Salaries 254, gHd
3. Other E:xpencses &6, HEH
4, R&D Expenses 160, g
TOTAL 1,836,809

» Since agricultural machines have seasonal =sales related

to major crops i.e. Rabi B8 kKharif, Working Capital has
been accounted for six monthe.

Fiothacini- A ANEAS
c. Total Capital Investment

. 1. Land & Building S, @i
2. Machinery & Equipment 485, Qb
3. Installation 5, B
4. Oftice Furniture . 29, DD
5. Freoperzative Expences 25, daig
&. Management Consultancy @,
7. FE%D Facilities 2, i
a. bMorking Capitxl for 6 menthks 1,836,859
TOTAL 2,482,609
. Cost of Production {(Per Annum)
1. Raw Materials {Annex 2) 1,224, 460
Z. Salaries & Wages iSection ©) SZo, 9uy
3. Other Expenses (Section D) 121, 204
4. F%D Expenses {(Section E} 208 , B
. Interest on Capital 15% 372, 445
‘, . Depreciation on Machinery 187 82, &uid
7. Depreciation on Furniture 25% S, oo
g. Deprec:ation on Building S7 22,804
TOTAL 2,556,409
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ii.
12.
13.

14,

[
-t

k.
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Sales Proceeds (Per Annum) ety. Hate
Floughs &og S
Sharecs S S
Disc Harrows Jeid St
Cultivatore Ja 358
Seed Drill I 130
Bullock drawn Seed Drili SO0 ISa
Wheel Hoes 1 5@ 139
Hand Haes PO 25
Sickle 1 Sidae 15
Threshe:- 159 AR
Winnowers 34 8
Seed Trexater R4z 259
Chaff Cutter Hlades Sehain 84
Ghemel as L 3goioly] a
By sale of Scrap - -

TOTAL

Profitability

FPrcfit before Taxzes D, 268,500 - 2,356, 4

Fercentage Profit on = FHT, 198 1 =

Zales T4 265,589

Percentace Frofit on = 799,189 » 1445 =

Investment 2,482, 63

Breakeven Analysis

Fixed Cost

Depreciation {Total)

Interest orn total
497 Salaries

4917, Other Expernses
S, RUD Expences

707

BREAKEVEN FOIMT:

Capital Investment 15%

AL

54.%7% of Projected Sales.

(i.e. of SU% capacity).

=1

23.58%

9, e
1S, @
165, Wi
Z9, e

1,958, gag

195, Bo@
225, BED
225, DEE
oBF , FE
24, G

7, S
S , G
320, G0
S, FOE

3,265,500

7,85, 1dh

4 e
2Y.7%

119,430
I72, 400
211,200
48, Sag
169, Gbs

842,500
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SEQUENCE OF AGRICULTURAL OPERATIONS

Seed treatment.

Scil treatment.

Larnd layout for seed bed.

Land preparationn for seed b=ad.

- Flouching.

- Harrowing.

- Levelling.

- Fuddling ifcr paddy onivy).
Mzrniuring, Sowing, Fertilizing.
Irrigationr.
heeding, Intercul ture.

Flant protection.

- Spraying.

- Dusting.

- Fat contrcl.

- Birds controil.
Harvesting.

Drying.
Threshing, Winnowing, Shelling.

Frocessinrg.

- Crop processing.
- Seed proceszsing.

Transport.

Storage.

ANNE XURE




S.No.

IR
11.
12,
13,

14,

15,
16.
17.
1&.
19,

Raw Material

LCastings

t.arbon Tool Steel
M.S. Rods, Angles,
sheets, Fipes

G.FP. Sheets

ENGZ Spring Steel
Dicscs 45Y Nos.
Sprockets, Chain,
fubing., etc.
Seasoned Wood
Wooden packing
cases

Wooden Handles
Bearings

Welding Electrodes
Quenching 01l
0:11, Grease,
Cotton Waste,
Paint

Hard Coke
Empty 0il barrels
Misc. Stores

etc.

Rat

%

(In Rs)

Gk,
?rEQ.

ThiaaTon
1€ /qQ.
S/EaA.
S/
Unit

Furnace 011l -
Total -

ANNEXURE 2

RAW MATERIALS

Floughs &
F1ough
Qhauro

Wty. Cost
{kiq) (KHs)

RS10]
7
It

S Rty
&3
1 5ek

- el ar I

L)

- el
- il

- 1.23uhd

Disc Ha
arved

Cultiva

(ty .

Ktk gy
15ekq
G NG

I OWE
toare

fLost
(Re)

- 7S g
Teon

175 3

21 -

- 1 d@nd

240 -
ania] -
Sl -

D -
g -

Heg -

2980 -

ty.

Lini ta

Seed Drill

bost
(Re)

675
Fatnlglt]

Chining

g rl7]]

Sl

161

Sl

27 40 .

Wheel
anc

Hand Hoew
Gty. Cost
(~es)

Hoes

S@@ke  ASEd
& Ton 3@I06

ped1l]

- 204
- 2

- i
- 25
rdn It

- 1417
- 24

23ba




page

Lo

. Kaw Material

rastinqgQs &/EQ. -~ - - - - - - -
Carbon Tool Gteel P/Kg. 1 Ton @ - - - - 1 Ton 96
M.S. Rods, Angles S/ka. Skl 1 e 7 Ton 356 S el dlt] - -
Sheets, Fipes
G.F. Sheets T/ Ton - s 5 Ton  J5@0m 2 Tor 140 -
EN4A2 Spring Steel 16i/Kq. - - - - - - - -
Discs 45 Nos. Se/Ea. - - - = - - - -
Sprockets, Chain, S s - - - - - - - -
Tubing, etc. Unit
Sevasoned Wood - - - - - - - - -
Wooden packing - - 20 - - - - - 20
cases
Wooden Handles - - LU - - - - - -
Re=arings - - - - 1 G5ghiha - 1 @it - -
Wwelding Electrodes - - - prilaiv - peduliny - =
Cuenching 011l - - SN - - - - - i)
Ui1l, Grease, - - - - Sl - 206 - -
Cotton Waste, etc.
Faint - - - 1 ihisids - Y21 - 42 8
Hard Coke - - 268 - - - - - -
Empty 011 barrels 8d/Ea. - - - - 2iNos 1 &6Eng - -
Miec. Store - - Jig e - S - S - -
Furnace Uil - - Lihis a - - - - pRIni]
Total - - 135mg - 85240 2 - 112
® o .

RaAW MATERIALS

Froduct-wise Raw Materials reguivement per month
Rate Winnower and
Sead Treatear
Qty. Cost

(Rs)

Sickles Threshers

Qty.
kg

Cost

(Ks)

Cty. Cost

{(In Rs) (Rs)

Chaff

Cutter

Blade

Gty .

Cost
(Rs)

Ghamel as

Qty. Cost

(Fis)

— -

8.% 423w

i . |
1 e

- 426401



page 3

1tem

Floughs and
Hlough Shares

Disc Harvaows
Ltultivetors

veed DOrill

wheel Hoe %
Hand Hoe

Si1chkle
Thresher

wWinnowers %
Seed Treater

Chat+ Cutter
« Rl ade

Ghiame !l as

Total

Jan.

A5 23@

97 i

May

12350

29kl

JE&E

1a@i2end

Gt Lvigi

Jun. Jul.

T3 Rttt

1350 1550

- 16122 6he4

42860 4298 -

QaPinit VS LEhd

Aug.

123

pednltl]

2740

12564

1ah2eny

QA4

Total Monthly Requirements of Raw Materials (In RBupees)

Sep.

125ehM)

LI

27 4

A28

11 1%5a

Mov. Dec .

- -

s Il

RA=117] RO

- 852044

45800 -

QAPEHG L /e
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