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Abstract— India is an agricultural base country in which, 58 

% of people depend on the outcome of the farming. 

Basically many farmers in India used bullock, horses, and 

he-buffalo for farming operation. This will not satisfy need 

of energy requirement of the farming as compared other 

countries in the world. Economically, farmers are very poor 

due to which they are unable to purchase tractor and other 

costly equipment hence they are using traditional method of 

farming. To overcome this difficulty solution is 

mechanization which will be suitable for small, scale farmer 

from economical and effort point of view. In the older days 

the farmers were doing very hard work for the fertilizing in 

their farms. They were using digging equipment’s like tile, 

spade, garden goes, shovel, digging bar etc. They were very 

heavy bulky, so the farmers were taking so many efforts. So 

for reducing farmer’s efforts, we are designing a machine / 

mechanism which will reduce farmer’s effort and it will be 

very useful for them. It consists of rotary mechanism, bevel 

gear for which power transmission is possible converting 

into 90 0, two no. of bearings for reducing the friction 

between them, also used angles for supporting the bevel 

gear shaft, flange, 11no.1 inch bolts, M.S. Sheets etc. Due to 

this, human efforts are reduced and fertilization become fast 

and easy. This project has solved the problem of traditional 

way to fertilization. 
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I. OBJECTIVES 

The fertilizer spreader machine should have following 

objectives: 

 Fertilization process should be less time consuming  

 Portable  

 Manually driven  

 User friendly  

A. Problem Statement: 

In the recent days it has find that farmers are unable to gain 

more crop production by use of conventional agricultural 

method. So, there is big need of development of engineering 

system for compensating these drawbacks. It is well known 

that by using farmer equipment’s farmers yields more crops 

production which ultimately has impact on national 

economic. It self it gives prior needs of agro equipment’s in 

the field of agriculture, as farmer I shortage of labors and 

also the time required for fertilization is more. So in order to 

have a solution to it , it was purpose to manufacturing of 

fertilizer spreader machine. So the farmer can work more 

easily and functional. 

II. INTRODUCTION 

Most of agricultural work is done by the (manually) by the 

human being. Then the overcome is our mechanism 

(fertilizer sprayer mechanism) The main(I/p) power of the 

mechanism is engine flywheel. We are connected a threaded 

flange in the engine flywheel by the knuckle bolt(15mm) 

through tapping of 9mm tap. Then bush is inserted in the 

flange, in which the bush material (M. S. Material) has 

internal as well as external thread by means of that it can be 

join internally and externally also. 

After that we are taking 32cm (320mm) solid rod 

of M.S. (Mild steel material) The outer side of the solid rod 

is externally threaded which is penetrated in the bush 

material and other side is connected in the pedestal bearing 

which is mounted on the frame/ structure by the scooter 

body through nut and bolts and the center of the solid rod 

bevel gear(i) is mounted. When engine flywheel is rotated 

the solid rod is also rotated in the motion of flywheel (rotary 

motion) clockwise and the bevel gear (ii) is mesh with bevel 

gear (i) by the solid rod (Dia.1 inch / 25 mm) and M.S. 

Material of length 52cm(520mm) at the end of the solid rod 

two bearings by the mounted on the frame /structure at the 

other end of solid rod (520mm), crank is welded with the 

mechanism and the end of lever a’ C’ shape is bolted i.e. 

JCB bucket shape.  

When the bevel gear (i) rotated by the flywheel, 

bevel gear(ii) is also rotated i.e.90o power transmission y the 

bevel gear by the rotation of bevel gear (ii) crank is rotated, 

the lever is mounting is rotary by means of that bucket shape 

is going up and down and the soil will have lifted and 

released easily. 

 
Fig. 1: Flange 

III. DESIGN PROCEDURE 

A flange is an external or internal ridge, or rim (lip), for 

strength, as the flange of an iron beam such as an I-beam or 

a T-beam or on the lens mount of a camera; or for a flange 

of a rail car or tram wheel. Thus flanged wheels are wheels 

with a flange on one side to keep the wheels from running 

off the rails. The term "flange" is also used for a kind of tool 

used to form flanges. Pipes with flanges can be assembled 

and disassembled easily. 

A. Deign of Flange 

1) Shaft diameter:  

Calculate the shaft diameter by using the following two 

equations 

Mt =   60×106 

2 Πn 

And  



Fertilizer Spreader 

 (IJSRD/Vol. 6/Issue 02/2018/375) 

 

 All rights reserved by www.ijsrd.com 1375 

Ʈ = 16Mt 

Π d3 

B. Dimension of flange: 

Calculate the dimension of the flange by the following 

empirical relation 

dh   = 2d 

lh     = 1.5d 

D    = 3d 

t      = 0.5d 

t1       =   0.25d 

dr      =   0.15d 

Do    = (4d+2 t1) 

Where, 

          Dh = outside diameter of hub 

          lh= length of hub  

          D = pitch circle diameter of bolts 

          t = thickness of flange 

          t1= thickness of protecting rim 

          dr= diameter of spigot and recess 

          Do= outside diameter of flange 

Standard Dimensions Calculate dimension 

dh   = 2d=76mm dh   = 2d=50mm 

lh     = 1.5d=35mm lh     = 1.5d=37.5mm 

D    = 3d=75mm D    = 3d=75mm 

t      = 0.5d=10 t      = 0.5d=12.5mm 

t1       =   0.25d=6.25mm t1       =   0.25d=6.25mm 

dr      =   0.15d=30mm dr      =   0.15d=37.5mm 

Do   = (4d+2 t1) 138mm Do= (4d+2 t1)=112.5mm 

C. Bevel gear: 

 
Fig. 2: Bevel Gear 

Bevel gears are the gears, where the axes of the two shafts 

intersect and the tooth-bearing faces of the gears themselves 

are conically shaped. Bevel gears are most often mounted on 

shafts that are 90 degrees apart, but can be designed to work 

at other angles as well. The pitch surface of bevel gears is a 

cone.       

i. No. of Sprocket Teeth =     20 

i.No.of.  Rack Teeth = 30 

ii.Module 

M   = D/T 

= 101/30 

= 3.36. 

 iii.  Internal Diameter (ID) = 25mm. 

 iv. Outer Diameter (OD) = 101mm. 

 v.  Gear Ratio =     2: 3 

 vi. Boss (OD) = 40mm. 

vii. Boss length = 15mm. 

viii. Taper length = 23mm 

D. Bevel gearing 

 
Fig. 3: Bevel Gearing 

Two bevel gears in mesh is known as ‘Bevel gearing’. In 

bevel gearing, the pitch cone angles of the pinion and gear 

are to be determined from the shaft angle. i.e., the angle 

between the intersecting shafts. Figure shows views of a 

bevel gearing. 

E. Bearing 

1) Plummer Block  

A bearing is a machine element that constrains relative 

motion to only the desired motion, and 

reduces friction between moving parts. The design of the 

bearing may, for example, provide for free linear movement 

of the moving part or for free rotation around a fixed axis; 

or, it may prevent a motion by controlling 

the vectors of normal forces that bear on the moving parts. 

Most bearings facilitate the desired motion by minimizing 

friction. Bearings are classified broadly according to the 

type of operation, the motions allowed, or to the directions 

of the loads (forces) applied to the parts. 

 
Fig. 4: Pillow Block Bearing 

F. 5Design of Project: 

Following are the components are used in our project 

1) Threaded flange =   ID 50mm 

2) Solid shaft (MS) = Dia 25mm and length 320mm. 

3) 2 Nos. Bevel gear = Ratio 2:3 

4) 3 Nos. Bearing        = ID 25mm (Plumber block P205) 

5) Angle = 25×25×3000mm. 

6) Allen bolt = 15mm long and 8mm dia. 4 NOS. 

7) Crank  = 150mm dia.  and 5mm thick. 

https://en.wikipedia.org/wiki/Machine_element
https://en.wikipedia.org/wiki/Friction
https://en.wikipedia.org/wiki/Moving_parts
https://en.wikipedia.org/wiki/Line_(geometry)
https://en.wikipedia.org/wiki/Rotation_around_a_fixed_axis
https://en.wikipedia.org/wiki/Vector_(mathematics_and_physics)
https://en.wikipedia.org/wiki/Normal_force
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8) Square rod = 25×25×600mm 

9) Bush =Dia 25mm. 

IV. MANUFACTURING OF PROJECT 

A. Work Station: 

Workshop, Sandip Polytechnic and Matoshree Engineering 

Workshop, SICOF, Satpur MIDC, Nashik. 

1) Cutting the MS plates of 500*500*0.8mm 

2) Making the drill of 6 mm diameter with drilling 

machine in MS sheet.  

3) The MS plates are welded by the welding machine 

(MS*MS weld) 

4) Making of C shape by the welding of MS sheet. 

5) Welding the Plates by the spot welding throughout. 

6) Trueing of Flange and solid rod with the help of 4 jaw 

Chuck lathe machine. 

7) Sprocket and rack are inserted on solid rod and welded 

by the welding machine. 

8) 10 mm drill to a crank of 160mm. 

9) Bolted the crank and lever with the help of nut & Bolt. 

 
Fig. 5: Assembly of Project 

 

 

 
Fig. 6: Parts of Project 

V. CONSTRUCTION 

The mechanism consists of threaded flange, which is bolted 

on the engine flywheel by the Allen Bolt. Bush has internal 

and external threads for the joining material. 3 no of bearing 

of 25mm (1 inch), 2 no of bevel gears are used, in which one 

is of 20 teeth’s and another is of 30 teeth’s. The gear ratio of 

bevel gear is 2/3 (0.66). Crank mechanism and bucket shape 

structure. Also it consists of 2 no of solid rods, in which one 

is of 320mm and another is of 520mm of the diameter 25 

mm (1 inch). All this material assembled together and 

mounted on structure of angle frame. 

VI. WORKING 

When the engine flywheel is rotated at 3500 rpm by the 

starting of scooter, the flange is also rotated in the same 

rotation with the flywheel i.e., in clockwise direction. The 

solid rod is joined with the threaded flange and in that rod 

bevel gear (sprocket) is inserted which has 20 no of teeth. 

When the sprocket is rotated, the rack is also rotated by 

meshing of 2 bevel gear. Which is mounted on another 

bearing through the solid rod (520mm) and at the end of the 

solid rod crank is bolted with the bolt of size M10. The 

hollow square rod of 220mm length is attached on one side 

of crank and another side is bolted to the C-shape sheet. 

When the rotation of the crank the bucket shape 

dug the soil and in another one rotation the soil is put back 

in surface. In between this two operation the fertilizer is 

spread with the help of slope. 

A. Advantages: 

1) Easy to handle 

2) Less time required 

3) Less human effort required 

4) More efficient 

5) Skilled person is not required 

B. Disadvantage: 

1) More Noisy 

2) More Weight 

C. Application: 

1) Agriculture Purpose 

2) Grape Farm 

D. Future Scope: 

In Future we are providing the additional accessories and 

features to the mechanism by means of this the spreading of 

fertilizer become fast and easy. 
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We can provide the solar plates /panels the project 

and the energy of these panels is providing to electric motor 

or any power source device. 

The spreader/earthmover (crank lever mechanism 

is operated it only one side, it can become double /both side 

operated mechanism by single power unit. 

The mechanism can also operate by using the hand 

trolley and the electric motor mounted on the bicycle or 

small tractor. 

The rotating speed of the bucket is fast and not 

constant, we can maintain or balance the speed by the 

regulator and speed control device. 

The bucket shape may be varied foe the additional 

amount of the fertilizer is spread in the farm. 

VII. CONCLUSION 

 With the scope of improvement, the project is used to 

fulfill the demand of agriculture application. 

 the main objective of this project is fulfill the need of 

farmer suffering from the problem of increasing cost of 

fertilization, labor cost, availability as it is operated by 

single person. 

 With this Mechanism percentage (%) in time for 

fertilization was observed to be 50% and reduction in 

labor cost as compared to conventional method was 

80%. 

 It has solved the problem of traditional way of 

fertilization. Since the capital cost is essential factor, 

while selecting equipment for fertilizing (farming). this 

machine has very less capital as compared to other 

conventional equipment. 

 By undergoing all this discussion and all the factors 

associated with the fertilization, this mechanism will be 

great boon for the Indian agriculture. 
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