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Abstract— The basic requirements for small scale cropping 

machines are, they should be suitable for small farms, simple 

in design and technology and versatile for use in different 

farm operations. Small-size farms are a huge issue in 

mechanization because of it’s against of the “economics of 

scale”. These problems are classified into technological 

constraints, financial and economic problems, and 

environmental issues. Seed planting is also possible for 

different size of seed at variable depth and space between two 

seed. Also it increased seed planting, seed/fertilizer 

placement accuracies and it was made of durable and cheap 

material affordable for the small scale peasant farmers. The 

operating, adjusting and maintaining principles were made 

simple for effective handling by unskilled operators 

(farmers). 
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I. INTRODUCTION 

The increase in demand for the different kind of agricultural 

machine is arise. The Farmers are not capable to purchase all 

these machine individually, so we are here designing the 

project which functionally satisfy almost four machine 

requirements. The rigidness of such mechanical automatic 

machines hinders the changing patterns of the consumer 

expectations. The main purpose of machine is full fill basic 

needed operation. We are designing a prototype that satisfy 

the basic need. Small-size farms are a huge issue in 

mechanization because of it’s against of the “economics of 

scale”. These problems are classified into technological 

constraints, financial and economic problems, and 

environmental issues. There are machines available in the 

market nowadays which are generally used for large-scale 

farming and thus are not suitable for small-scale farming 

conditions of the user. Also, in developing countries, farm 

labour is also a big issue. The income of farmers remains also 

very low and the wages for farm labours are increasing day 

by day. 

II. DIFFERENT OPERATIONS 

A. Plougher 

It is used to plough the soil to sow the seed in the farm. 

Plougher is running on the principle of cam-profile 

mechanism, it also uses the plunger mechanism. 

B. Seed Sower 

It is used to spray or distribute different types and sizes of 

seeds at definite distance in the farm. The seed sower uses a 

bucket and a disc mechanism which releases seeds at a 

definite distance according to the seed. 

C. Spraying 

Designing of spraying mechanism which is driven by the 

chain and by the use of pump. 

III. PARTS 

Components used for multipurpose agriculture machine are 

as follows: 

 Motor  

 Plunger  

 Hopper  

 Bucket 

 Disc Mechanism for seed sowing  

 Sprayer for pesticide spraying 

 
Fig. 1: 

IV. DEVELOPMENT OF SEED SOWER MACHINE 

By using this machine seed to seed spacing and depth of seed 

placement vary from crop to crop for different agro-climate 

conditions. As machine is pushed, power wheel is rotating 

which transmit power to plunger through chain and sprocket 

mechanism. Now cam is mounted on sprocket shaft which 

push plunger towards downward direction. Once plunger is 

penetrate in soil and during backward stroke flapper is opened 

so seed get separated from plunger and inserted. 

 
Fig. 2: 
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V. PURPOSE TO USE MECHANISM 

Main four types of mechanism is set in machine to sowing as 

per requirement of varying seed to seed spacing and depth of 

seed placement from crop to crop. 

A. Seed Meter Mechanism 

Seed metering devices are those devices that meter the seed 

from the seed box and deposit it into the delivery system 

(plunger) that conveys the seed for placement. 

Functional requirements of seed metering devices: 

1) Meter the seed at a predetermined rate/output (e.g. kg/ha 

or seeds/meter of row length). 

2) Meter the seed with the required accuracy (spacing) to 

meet the planting Pattern requirements. 

3) Minimal damage to the seed during the metering process. 

All function can be full fill by using one plate as shown 

in figure. Cover plate is used to cover remaining hole on 

seed metering plate because at a time for one revolution 

of shaft only one seed is required to deposit. 

For different type of seeds there should be different 

type of plough and soil should be sowed at different level. 

 
Table 1: 

B. Plougher Mechanism 

Plougher mechanism is based on the working of plunger. 

Plunger mechanism as shown in figure is used for digging and 

seeding. Plunger itself is used as digging tool and spring 

mechanism for predefined timing seeding. Plunger is pushed 

by the cam which is synchronized with lever fulcrum 

mechanism. Plunger has a flapper for opening into the cavity 

for seeding. 

 
Fig. 3: 

C. Lever-Fulcrum Mechanism 

Function of slotted lever mechanism is to give downward 

motion of the plunger as shown in figure. Use of slotted lever 

mechanism instead of lever fulcrum mechanism to get better 

functioning of cylinder motion in downward direction. Main 

purpose of use the lever fulcrum mechanism is to get 

downward displacement motion of plunger as per varying 

depth of crop. By using screw nut mechanism length of lever 

can be very so according to that downward displacement is 

varying as per required. This mechanism is set to vary up to 

50 mm depth which sufficient for sawing. 

 
Fig. 4: 

VI. DESIGN 

The design for different parts of the agricultural design are as 

follows: 

A. Design of Bucket for Seed Sower 

 Diameter of wheel consisting bucket is 150mm 

 There are 10 buckets. 

 Minor diameter of bucket is 15mm. 

 Major diameter of bucket is 30mm. 

 There can be different RPM which are 40 and 60. 

 So, if one bucket consumes 3 seeds in 1 rotation 

 Then, 10*3=30 seeds will be sowed. 

 If the agriculture machine travels by motor of 40 RPM, 

 Then, Wheel of vehicle is diameter of 8 inches= 203mm. 

 In 1 rotation vehicle covers 471mm distance. 

 In 1 minute 471*40RPM = 18800mm = 18.8 metre/min. 

B. Design of Pneumatic Cylinder 

Draught force required to plough at lowest moisture content 

of 1.53% was obtained 

4688.3N. 

Shaft Diameter = F*/π/P (P = 6 bar) 

4688.3*4/π/6 

31.59mm = 32mm 

F= Force exerted (N) 

P= Gauge Pressure (N/mm2) 

C. Design of Shaft 

Torque is 27300 Nmm 

Shaft Diameter= ds 

Torque Transmitted to the shaft (T) 

T=π/16 * (ds)3 * τ 

27300= π/16 * (ds)3 * 35 

(ds)3 = 3974.522 

Ds= 15.84mm 

D. Design of Transverse Fillet Weld Joint 

Weld size = 3.2mm 

Area of weld = 0.707 * weld size * 1 
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.707 * 3.2 * 1 *π*20 

142.15 mm2 

Force exerted= 30*9.81= 300N 

Stress induced= Force exerted/Area of Weld 

= 300/142.15 = 2.11 N/mm2 

1) For Fillet Weld 

Maximum allowable stress for welded joint is 210 kgf/cm2. 

Which is 21 N/mm2. HENCE SAFE. 

VII. ADVANTAGES OF MACHINE 

Following are the advantages of manual seed planter machine 

are: 

 Improvement in planting efficiency. 

 Increase in crop yield and cropping reliability. Increase 

in cropping frequency. 

 It increased seed planting. 

 Seed/fertilizer placement accuracies. 

 It was made of durable and cheap material 

 Affordable for the small scale peasant farmers. Lesser 

maintenance cost. 

 The seed can be placed at any required depth. The plant 

germination can be improved. 

 Requirement of labour also decreased. It consume less 

time for sowing. 

 Seed can be placed uniformly in a row with required 

distance between plants. Provide proper compaction over 

the seed. 

VIII. CONCLUSION 

This manual seed planter machine has considerable potential 

to greatly increase productivity. Other countries of the world 

where the two wheel tractor is the main traction unit in 

farming. The main task now is to promote this technology and 

have available to farmers at an affordable price. The manual 

Seed Planter machine can be readily made from local 

components in workshops. The only specialized items 

required are the seed meters plunger which can be sourced at 

an inexpensive price from local promoter and plunger is 

easily manufactured. By using of this machine, achievement 

of flexibility of distance and depth variation for different seed 

plantation is possible. 
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