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Abstract— All trades of village artisanship in black-smith 

carpentry, stone etc. contributed to the design of 
development of farm tools through artisan’s ingenuity. 

Carpentry made the counterpoise to lift the water from wells 

to irrigate crops. Big size of earthenware was made by 

potters to store grains for month to be safe from insects and 

pest’ scobblers used whole skins of animals to carry water to 

irrigate horticultural crops besides entering dust roads. 

Farming is the backbone of Indian economy. In this 

agriculture sector there is a lot of field work, such as 

weeding, reaping, sowing etc. Apart from these operations, 

spraying is also an important operation to be performed by 

the farmer to protect the cultivated crops from insects, pests, 

funguses and diseases for which various insecticides, 
pesticides, fungicides and nutrients are sprayed on crops for 

protection. As agriculture was the mainstay of the 

population, farmer required hand tools to do work, improve 

labor productivity and quality of work, therefore the results 

in poor productivity and obtain low yield MAE( 

Multipurpose Agriculture Equipment) was developed. We 

have developed agriculture needs to find new ways to 

improve efficiency. One approach is to utilize available 

information technologies in the form of more intelligent 

machines to reduce and target energy inputs in more 

effective ways than in the past. The advent of new concept 
gives the opportunity to develop a complete new range of 

agricultural equipment based on small smart machines that 

can do the right thing, in the right place, at the right time in 

the right way. 
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I. INTRODUCTION 

Agriculture has been the backbone of the Indian economy 

and it will continue to remain so for a long time. A man 
without food for three days will quarrel, for a week will 

fight and for a month or so will die‖. Agriculture is a branch 

of applied science. Agriculture is the science and art of 

farming including cultivating the soil, producing crops and 

raising livestock. It is the most important enterprise in the 

world. Over the years, agricultural practices have been 

carried out by small-holders cultivating between 2 to 3 

hectare, using human labor and traditional tools such as 

wooden plough, yoke, leveler, harrow, mallot, spade, big 

sikle etc. These tools are used in land preparation, for 

sowing of seeds, weeding and harvesting. Modem 
agricultural techniques and equipments are not used by 

small land holders because these equipments are too 

expensive and difficult to acquire. By adopting scientific 

farming methods we can get maximum yield and good 

quality crops which can save a farmer from going bankrupt 

but majority of farmers still uses primitive method of 

farming techniques due to lack of knowledge or lack of 

investment for utilizing modern equipment. The use of hand 

tools for land cultivation is still predominant in India 

because tractors require resources that many Indian farmers 

do not have easy access to. The need for agricultural 
mechanization in India must therefore be assessed with a 

deeper understanding of the small holder farmer s activities. 

There is huge gap in technology adoption and Implement 

used with small and marginal farmers. Sustainable 

improvement in the livelihoods of poor farmers in 

developing countries depends largely on the adoption of 

improved resource conserving cropping systems. While 

most of the necessary components already exist, information 

on the availability and performance of equipment is lacking 

and effective communication between farmers and 

agricultural research and development department is 

unsuccessful. Agriculture is the art and underlying science 
in production and improvement offield crops with the 

efficient use of soil fertility, water, labor and other factors 

related to crop production. It is the most important 

enterprise in the world. About 70% of Indian populations 

are either farmers or involved in some agricultural related 

activities 

II. OBJECTIVE’S OF THE PRESENT STUDY 

The following are the objectives of this project work: 

 It is the best and economic to farmers in today’s world 

without any huge investments and it can be worked 

without any external source like (electrical, solar 

energy) and we can contribute today’s world without air 

pollution and water pollution. And it can accessed by 

any kind of farmer at low cost. The recommended 

drown to row spacing seeds rate, seed to seeds spacing 

and depth of seed placement vary from crop to crop and 

for different agro-climatic conditions to achieve 

optimum yields.  

 To improve the soil conditions by reducing evaporation 

from the soil surface, improve infiltration of rain or 

surface water; reduce runoff to maintain ridges or beds 

on which the crop is grown and to reduce competition 

of weeds for light, nutrients and water.  

 Chemicals are widely used for controlling disease, in 

sects and weeds in the crops. They are able to save a 

crop from pest attack only when applied in time. They 

need to be applied on plants and soil in the form of 

spray, dust or mist. The chemicals are costly. Therefore, 

Equipment for uniform and effective application is 

essential. so to adopt new method of applying 
chemicals, by using chemical sprayer equipment. 

III. MAIN FEATURES OF INDIAN AGRICULTURE 

A. Source of livelihood: 

Agriculture is the main occupation. It provides employment 

to nearly 61% persons of total population. It contributes 
25% to national income. 
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B. Dependence on monsoon: 

Agriculture in India mainly depends on monsoon. If 

monsoon is good, the production will be more and if 

monsoon is less than average then the crops fail. As 

irrigation facilities are quite inadequate, the agriculture 

depends on monsoon. 

C. Labor intensive cultivation: 

Due to increase in population the pressure on land holding 

increased. Land holdings get fragmented and subdivided and 

become uneconomical. Machinery and equipment cannot be 

used on such farms. 

D. Under employment: 

Due to inadequate irrigation facilities and uncertain rainfall, 

the production of agriculture is less; farmers find work a few 

months in the year. Their capacity of work cannot be 

properly utilized. In agriculture there is under employment 

as well as disguised unemployment. 

E. Small size of holdings: 

Due to large scale sub-division and fragmentation of 

holdings, land holding size is quite small. Average size of 

land holding was 2 to 3 hectares in India while in Australia 

it was 1993 hectares and in USA it was 158 hectares. 

F. Traditional methods of production: 

In India methods of production of crops along with 

equipment are traditional. It is due to poverty and illiteracy 

of people. Traditional technology is the main cause of low 

production. 

G. Low Agricultural production: 

Agricultural production is low in India. India produces 27 

Qtls Wheat per hectare. France produces 71.2 Qtls per 

hectare and Britain 80 Qtls per hectare. Average annual 

productivity of an agricultural labour is 162 dollars in India, 

973 dollars in Norway and 2408 dollars in USA. 

H. Dominance of food crops: 

75% of the cultivated area is under food crops like Wheat, 

Rice and Bajra, while 25% of cultivated area is under 

commercial crops. This pattern is cause of backward 

agriculture. 

IV. STEPS INVOLVED IN AGRICULTURE 

 Seed selection: Among varieties of crops, a suitable 

crop has to be selected for cultivation 

 Land preparation: It involves tilling, ploughing and 

furrows and ridges formation 

 Fertilizer application: organic fertilizer is applied during 

ploughing, chemical fertilizer is applied before sowing 

and during vegetative stage. 

 Seed preparation: Seeds are treated with fungicides like 

carbendazim before sowing 

 Sowing: Seeding or sowing is an art of placing seeds in 

the soil to have good germination in the field 

 Irrigation: Watering the crops for its growth and 

development. 

1) Surface irrigation. 

2) Drip irrigation 

3) Sprinkler irrigation. 
4) Rain dependent irrigation. 

 Germination – seed develops into a two leaf stage, tiny 

plant. 

 Thinning – only one plant is retained in each pit by 

plucking the excess seeding. 

One healthy seeding is left and other seeding is plucked to 

support the complete resources of water, fertilizer and 

spacing for single plant. 

 Filling – if there is no germination in some pits; when 

some seeds fail to germinate, then seedling is plucked 

from where it is excess and planted at the empty space. 

 Weeding: The process of removing the unwanted plants 

in the field to ensure complete utilization of resources 

only to the crop. 

1) Manual weeding (once in 3 weeks). 

2) Before sowing, field has to be ploughed well to remove 

all weeds. 

3) After germination tiny weeds area removed using 

weeding blade. 

4) After vegetative stage weedicides are sprayed. 

Chemical weeding -spraying of weedicides like 

"pendimethalin" of 1 liter is mixed with 200 liters of 

water for one hectare. Spraying during weeding will 
prevent formation of weeds during next one month. 

 Vegetative stage – maximum growth of plant takes 

place in this stage. 

 Flowering stage: plant starts producing flowers in this 

stage 

 Pesticides spraying – When the crops are infested with 

pests use pesticides. 

 Fruit/pod formation stage: At this stage development of 

fruit or pod takes place. 

 Harvesting stage – separating crop from soil. 

 Threshing – separating seeds from plants. 

V. CONCEPT DEVELOPMENT 

A. Concept 1:  

The first concept developed for MAE , the frame is in cubic 

shape and the attachment like sprayer, flow pipe of 

fertilizers and sowing were assembled closed cubic, and the 
inter cultivator placed at the bottom side. The front wheel 

having snipers which helps in easy flow in wet land, and 

there are two rear wheel which is supporting to the cubic, 

cutter can also be adjusted by the handle provide to it, the 

sprayer is driven by the front wheel drive. The cubic 

structure is bulky and it’s not such easy to operate by the 

operator and also it’s not economical. 

B. Concept 2:  

In this concept a single frame is used to mount all the 

equipments like chemical sprayer at the front side of the 

wheel and the cylinder to maintain the chemical in liquid 

form at the middle of the frame. The shape of the Hooper is 

V and is placed near to handle of the operator since it will be 

easy to operate the flow of seeds and fertilizers. Inter 

cultivation is placed at the rear side of the frame base. 
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C. Concept 3:  

In this concept a single frame is used to mount all the 

equipments like chemical sprayer at the front side of the 

wheel and the cylinder to maintain the chemical in liquid 

form at the middle of the frame. The shape of the Hooper is 

V and is placed near to handle of the operator since it will be 

easy to operate the flow of seeds and fertilizers. Inter 

cultivation is placed at the rear side of the frame base. Using 

single frame and single attachment of bicycle results in 
reduction in space, cost, and also helps in local 

transportation. 

KEY CRITERIA 
CONCEP

T 1 

CONCEP

T 2 

CONCEP

T 3 

EASE OF 

DESIGN 

- 

 
+ 0 

SAFETY 
+ 

 
+ 0 

EASE OF 

FUNCTION 

+ 

 
0 0 

EASE OF 

MANUFACTUR

E 

- 

 
- + 

EASE OF USE 
- 

 
+ + 

SUM OF 

POSITIVES 

2 

 
3 2 

SUM OF ZEROS 
0 

 
1 3 

SUM OF 
NEGATIVES 

3 
 

1 0 

NET SCORE 
-1 

 
3 5 

RANK 3 
2 

 
1 

Table 1: Pugh Matrix Selection Criteria for the 

Multipurpose Farm Equipment 

Concept selection 

1) Concept 1: Gear mechanism results in difficulties in 

fabrication. 

2) Concept 2: Chain and sprocket arrangement increases 

the complexity of manufacturing. 

3) Concept 3: Due to design simplicity and cost 

effectiveness, this concept is selected 

VI. MAIN COMPONENT REQUIRED FOR PROJECT 

A. Diesel engine (7.5 hp): 

The diesels engine (also known as a compression-ignition or 

CI engine), named after Rudolf Diesel, is an internal 

combustion engine in which ignition of the fuel is caused by 

the elevated temperature of the air in the cylinder due to the 
mechanical compression (adiabatic compression). This 

contrasts with spark-ignition engines such as a petrol engine 

(gasoline engine) or gas engine (using a gaseous fuel as 

opposed to petrol), which use a spark plug to ignite an air-

fuel mixture. Diesel engines work by compressing only the 

air. This increases the air temperature inside the cylinder to 

such a high degree that atomized diesel fuel injected into the 

combustion chamber ignites spontaneously. With the fuel 

being injected into the air just before combustion, the 

dispersion of the fuel is uneven; this is called a 

heterogeneous air-fuel mixture. The torque a diesel engine 

produces is controlled by manipulating the air ratio; instead 
of throttling the intake air, the diesel engine relies on 

altering the amount of fuel that is injected, and the air ratio 

is usually high. 

B. Differential gear: 

Differential gear in automotive mechanics, gear arrangement 

that permits power from the engine to be transmitted  to a 
pair of driving wheels, dividing the force equally between 

them but permitting them to follow paths of different 

lengths, as when turning a corner or traversing an uneven 

road. On a straight road the wheels rotate at the same speed; 

when turning a corner the outside wheel has farther to go 

and will turn faster than the inner wheel if unrestrained. The 

conventional automobile differential was invented in 1827 

by a Frenchman, Onésiphore Pecqueur. It was used first on 

steam-driven vehicles and was a well-known device when 

internal-combustion engines appeared at the end of the 19th 

century.The power from the transmission is delivered to the 
bevel ring gear by the drive-shaft pinion, both of which are 

held in bearings (not shown) in the rear-axle housing. The 

case is an open box like structure that is bolted to the ring 

gear and contains bearings to support one or two pairs of 

diametrically opposite differential bevel pinions. Each wheel 

axle is attached to a differential side gear, which meshes 

with the differential pinions. 

On a straight road the wheels and the side gears 

rotate at the same speed, there is no relative motion between 

the differential side gears and pinions, and they all rotate as 

a unit with the case and ring gear. If the vehicle turns to the 

left, the right-hand wheel will be forced to rotate faster than 
the left-hand wheel, and the side gears and the pinions will  

rotate relative to one another. The ring gear rotates at a 

speed that is equal to the mean speed of the left and right 

wheels. If the wheels are jacked up with the transmission in 

neutral and one of the wheels is turned, the opposite wheel 

will turn in the opposite direction at the same speed. 

C. Clutch Plate: 

A clutch is a mechanical device which engages and 

disengages power transmission especially from driving shaft 

to drive shaft. In the simplest application, clutches connect 

and disconnect two rotating shafts (drive shafts or line 

shafts). In these devices, one shaft is typically attached to an 

engine or other power unit (the driving member) while the 

other shaft (the driven member) provides output power for 

work. While typically the motions involved are rotary, linear 

clutches are also possible. In a torque-controlled drill, for 

instance, one shaft is driven by a motor and the other drives 
a drill chuck. The clutch connects the two shafts so they 

may be locked together and spin at the same speed 

(engaged), locked together but spinning at different speeds 

(slipping), or unlocked and spinning at different speeds 

(disengaged). The vast majority of clutches ultimately rely 

on frictional forces for their operation. The purpose of 

friction clutches is to connect a moving member to another 

that is moving at a different speed or stationary, often to 

synchronize the speeds, and/or to transmit power. 
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D. Materials: 

Various materials have been used for the disc-friction 

facings, including asbestos in the past. Modern clutches 

typically use a compound organic resin with copper wire 

facing or a ceramic material. Ceramic materials are typically 

used in heavy applications such as racing or heavy-duty 

hauling, though the harder ceramic materials increase 

flywheel and pressure plate wear. In the case of "wet" 

clutches, composite paper materials are very common. Since 
these "wet" clutches typically use an oil bath or flow-

through cooling method for keeping the disc pack lubricated 

and cooled, very little wear is seen when using composite 

paper materials. 

E. Chain drive: 

Chain drive is a way of transmitting mechanical power from 
one place to another. It is often used to convey power to the 

wheels of a vehicle, particularly bicycles and motorcycles. It 

is also used in a wide variety of machines besides vehicles. 

Most often, the power is conveyed by a roller chain, known 

as the drive chain or transmission chain, passing over a 

sprocket gear, with the teeth of the gear meshing with the 

holes in the links of the chain. The gear is turned, and this 

pulls the chain putting mechanical force into the system. 

Another type of drive chain is the Morse chain, invented by 

the Morse Chain Company of Ithaca, New York United 

States. This has inverted teeth. 

F. M S Channel: 

M S Channel is typically used in the manufacturing of 

machinery, enclosures and vehicles. It is also used in the 

construction of buildings for structural support. The 

Structural Channel, also known as a C-Channel is 

distinguished from I-beam or H-beam or W-beam which has 
flanges on both sides of the web 

G. Seed Metering Machine: 

Seed is store or place into hopper of seed metering machine. 

After placing seed into machine the seed is come into rotor 

bow. The seed flow is adjusted from hopper to rotor box by 

seed flow adjuster. In rotor box the rotor is mount on rotor 
shaft and sprocket gear 4 is also mount on the rotor shaft. 

The rotor is carrying seed from rotor box and throws into the 

furrows. The rotor is rotate according to the machine speed 

at some gear ratio. The different-different rotors are used. 

The selection of rotor is based on seed to seed 

H. Spray pump: 

Sprayers are commonly used on farms to spray pesticides, 

herbicides, fungicides, and defoliants as a means of crop 

quality control. ... These herbicides, pesticides, and 

fertilizers are applied to agricultural crops with the help of a 

special device known as a "Sprayer."Sprayer is device used 

to spray a liquid, where sprayers are commonly used for 

projection of water, weed killers, crop performance 

materials, pest maintenance chemicals, as well as 

manufacturing and production line ingredients A Sprayer is 

basically a very simple machine consisting of a tank, a pump 

and nozzles. The tank holds around 1200 liters water and 
chemical, the pump sucks from the tank, discharges through 

filters and pressure controls to the booms where the pressure 

is converted to velocity in jets, causing atomization 

VII. DESIGN AND DEVELOPMENT 

A. Plan – Layout of the model 

 
Fig. 1: Bicycle assembly as multipurpose agriculture 

equipment 
The attachments like inter cultivation sowing and feeding 

and chemical sprayer can be replaced on the final assembly 

for specific functions. Any one of the attachments must be 

fixed on the bicycle assembly of multipurpose agricultural 

equipment. 

B. Sowing and Fertilizer 

 
Fig. 2: Shows. supporting rear wheels attachment and 

Sowing and fertilizer with control values 

C. Chemical Sprayer 

 
Fig. 3: Chemical sprayer having front wheel has its driver 

with sprocket and kinematic links 
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D. Inter Cultivation 

 
Fig. 4: Weeding and Inter Cultivation 

E. Design of various parts 

1) Rear wheel axle shaft Design 

For a main shaft which is a power generator, power is given 

as, 

P=FxV     (1) 

Our whole assembly will have weight 

approximately equal to 60kilograms.Thus total force acting 
will be on 5 wheels. 

Out of those 4 wheels we have maximum load 

acting on rear wheels mounted on shaft. This shaft is 

subjected to approximately 50 kilograms of  load. So force 

acting on shaft is given by, 

F=mxg     (2) 

 
Fig. 5: Free body diagram 

Putting m=50kg 

g = 9.81 m/s2 

Thus 

F = 50 × 9.81 = 490.5 N 

Velocity is found out to be 10 cm/s  i.e. V = 0.10 m/s 

Thus 

Power, P = 490.5x0.10 = 40.05 watts 
We know that torque is given as, T = Px60/ (2πn) 

Assuming No. of Revolution, n=50rpm 

Thus, we have Torque, T = 49.05x60/ (2πx25) 

= 9.36 x 103N-mm 

For a given shaft we have from diagram, 

Vertical reactions at wheels i.e. fixed supports, 

RA = RB = (5+40+5) / 2 

= 25 kg 

= 25x9.81 = 245.25 N 

From bending moment diagram, maximum bending moment 

is found to be M = 1750 Kg-mm = 17.167x103 N-mm 

The resultant moment on a given shaft is given as 
MR= (M + T)1/2 

= ((17.167x103)2+ (9.36 x 103)2)½ 

= 19.552x103N-mm 

Also we know that shaft diameter is given as, 

d = [(MRx16)/ (πxτ)]1/3 

SHEAR STRESS VALUES 

 
Consider shear stress, τ = 50Mpa 

d = [((19.552x103) x16)/ (πx50)]1/3 

d = 12.581 mm 

This is ideal diameter of shaft which is needed. Since a shaft 

may be subjected to extra load as it has to work in rough 

conditions and from  availability point of view, we chose a 

safe diameter from DDHB  of standard shaft diameter of 15 

mm. 
Thus diameter of shaft, d = 15 mm 

*First development having for  reduce external charges like 

fuels; electricity etc and this will be helpful for poor 

farmers. and second Design and development will be helpful 

for  Multifunctional agricultural equipment with  max  

power output . 

2) If We change Engine Specification as per requirement 

Power output increased as per below calculation………. 

1) Displacement: 436 cc Engine 

2) Type: 4-stroke, Air cooled, Diesel engine 

3) Maximum Power HP AT R/MIN: 7.5 HP @ 3600 rpm 

4) Torque: 17 Nm @ 2200 rpm 
5) Fuel Type: Diesel 

6) Drive: Chain drive 

7) Bore: 64 mm 

8) Stroke : 68 mm 

Power of the engine can be calculated by 

P =2πNT/60 watts 

Here, N=3600 RPM 

T= 17 Nm 

Therefore, P = 2π*3600*17/60 

P=6408.84 watts 
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Fig. 6: Bending Moment and Shear Force Diagram 

VIII. CONCLUSIONS 

 The various components required for building the 

multipurpose agricultural equipment has been designed 

as planned. 

 MAE is single system which can perform multi 

operations like Sowing, fertilizer Chemical sprayer, 

Weeding and inter cultivation. 

 It can also be used for local transportation purpose as a 

bicycle. 

 MAE will reduce external charges like fuels; electricity 

etc. and this will be helpful for poor farmers. 

 MAE is a single system which contains multi 

attachments and can be easily assembled and 

dismantled comfortably. All the fasteners  used in the 

equipment are of the same size. 

 The equipment weight is around 8 to 10 kg (Excluding 

bicycle attachment) thus it can be carried easily in 

farmland. 

 The equipment can do the work of 4 labors a day which 

reduces the labor cost of the farmer. 

 The multipurpose agricultural equipment which will 

perform multiple operations simultaneously which are 

ploughing, weeding, liquid    

 pesticide spraying, see  sowing and drip line spreading. 

 The less man power can be needed to operate this 

equipment, one person is sufficient. Hence the costs of 
production crops are loss the   

 machine can be designed and fabricated at affordable 

price for small farmer. 
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