
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 08, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 355 

Design and Analysis of Grass Cutter Machine with Pesticide Sprayer 
Ashish L.Asrani1 Vipul Choudhary2 Abhishek J.Gandhe3 Arman Ansari4 Prof. Sneha V. Pawade5 

1,2,3,4Student 5Assistant Professor 

1,2,3,4,5Department of Mechanical Engineering 
1,2,3,4,5Pimpri Chinchwad College of Engineering & Research, Ravet, Pune-412101, India

Abstract— In modern India well maintained multi-purpose 

lawns is high on demand since they are regularly used for 

weddings, corporate events and even sporting events. With 

the increase in popularity of sports such as football, cricket 

and even golf the need for maintaining these grounds is of 

prime importance. Mechanization enables the conservation of 

inputs through precision in metering ensuring better 

distribution, reducing quantity needed for better response and 

prevention of losses or wastage of inputs applied. 

Mechanization reduces unit cost of production through higher 

productivity and input conservation. Conventional methods 

for maintaining such properties include use of garden 

scissors, machines that run on electricity, etc. Another cost is 

induced when to maintain these lawns different machines are 

used to spray pesticides. Both methods are labor intensive and 

not cost effective. To overcome these problems we decided 

to develop a design that combines the operation of grass 

cutting and pesticide spraying at the same time. 
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I. INTRODUCTION 

Lawn mower is a machine that is used to cut grass. The blades 

of the lawn mower are powered by pushing the mower 

forward. The blades may also be rotated by an electric motor 

or an Internal Combustion engine. Lawn mowers are 

classified based on different criteria. For example, according 

to the axis of rotation of blades we may have reel lawn 

mowers in which the axis is horizontal and rotary lawn 

mowers in which the axis is vertical. The reel (cylindrical) 

lawn mower is found to be better. Made of blades on a 

revolving cylinder, they achieve clean cut by scissors action. 

As the mower moves forward, the rotating blades come in 

contact with a stationary bar called the bed knife and placed 

parallel to the ground. The mower is adjusted to various 

cutting heights. Rotary mowers are often powered either by 

an internal combustion engines or an electric motor and are 

generally mowed manually, with the engine only spinning the 

cutting blades. Rotary mowers are generally have opening by 

the side of the housing through which cut grasses are 

expelled. Several types of mowers exist, each suited for to a 

particular purpose. From 2012 onwards, there is shifting 

trend, about 15 times form traditional hand guided or ride-on 

mowers to automatic electric mowers. Since 1830, there have 

been various lawn mower designs that have been created. 

These designs include push lawn mowers, which are suitable 

for smaller lawns, and the ride-on mowers, which are capable 

to cut grass in larger lawns [1]. Other more recent models of 

the lawn mower contain corded and cordless electric power. 

Cordless electric powered lawn mowers are powered by 12 

volt rechargeable batteries. Cordless mowers have the 

maneuverability of a gasoline powered mower and the 

environmental friendliness of a corded electric lawn mower. 

[2]. 

Efforts have been made to develop a mechanism of 

grass cutter along with spraying of pesticides. 

II. LITERATURE REVIEW 

A. Spraying Methods 

One of the more common forms of pesticide application, 

especially in conventional agriculture, is the use of 

mechanical sprayers.  

1) Backpack (Knapsack) Sprayer 

One type of backpack sprayer is a compressed air sprayer 

with a harness that allows it to be carried on the operator's 

back. 

 
Fig. 1: Backpack Sprayer 

Another type of backpack sprayer has a hand-

operated hydraulic pump that forces liquid pesticide through 

a hose and one or more nozzles. The pump is usually activated 

by moving a lever. A mechanical agitator plate may be 

attached to the pump plunger. Some of these sprayers can 

generate pressures of 100 pounds per square inch (psi) or 

more. Capacity of both these types of backpack sprayers is 

usually 5 gallons or less. Backpack type spraying Hydraulic 

sprayers consist of a tank, a pump, a lance (for single nozzles) 

or boom, and a nozzle (or multiple nozzles). Sprayers convert 

a pesticide formulation, often containing a mixture of water 

(or another liquid chemical carrier, such as fertilizer) and 

chemical, into droplets, which can be large rain-type drops or 

tiny almost-invisible particles. This conversion is 

accomplished by forcing the spray mixture through a spray 

nozzle under pressure. The size of droplets can be altered 

through the use of different nozzle sizes, or by altering the 

pressure under which it is forced, or a combination of both. 

Large droplets have the advantage of being less susceptible 

to spray drift, but require more water per unit of land covered. 

Due to static electricity, small droplets are able to maximize 

contact with a target organism, but very still wind conditions 

are required. But, in this type of spraying, the labor has to 

carry all the weight of the pesticides filled tank which causes 

fatigue to labor and hence reduces the human capacity. 

2) Tractor mounted equipment (Lite-Trac Lite) 

Trac is a trading name of Holme Farm Supplies Ltd, a 

manufacturer of agricultural machinery registered in England 

and based in Peterborough. The Lite-Trac name comes from 
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"lite tractor", due to the patented chassis design enabling the 

inherently very heavy machines manufactured by the 

company to have a light footprint for minimum soil 

compaction. Lite-trac spraying Holme Farm Supplies Ltd 

agricultural products, sold under the Lite-Trac name, include 

tool carriers, self-propelled lime and fertilizer spreaders, 

sprayers, granular applicators and tank masters. Lite-Trac is 

currently the manufacturer of Europe's largest four-wheeled 

self-propelled crop sprayers. The company's products are 

identifiable by the combination of unpainted stainless steel 

tanks and booms with bright yellow cabs and detailing. A 

Lite-Trac crop sprayer, or liquid fertilizer applicator, mounts 

onto the SS2400 Tool Carrier centrally between both axles to 

maintain equal weight distribution on all four wheels and a 

low centre of gravity whether empty or full. The stainless 

steel tanks are manufactured in capacities of up to 8,000 

liters, whilst Pommier aluminium booms of up to 48 meters 

can be fitted, making these Europe’s largest four-wheeled 

self-propelled sprayers. 

 
Fig. 2: Lite Trac Spraying 

III. METHODOLOGY 

The below design shows the improvement in the mechanism 

of grass cutter along with spryer which can be further used in 

cutting grass at lawns and at agricultural land, 

 
Fig. 3: NX 10 model 

 
Fig. 4: Isometric Veiw NX 10 

A. Component 
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1) Spraying 

The rotary motion of the pinion is converted into the 

reciprocating motion by the single slider crank mechanism, 

due to this arrangement the connecting rod moves upward and 

downward which then reciprocates the piston of single acting 

reciprocating pump mounted at the top of the storage tank. 

connecting rod the pesticide is drawn into the pump and 

during the upward motion of the connecting rod the pesticide 

is forced to the delivery valve, the delivery is connected to the 

pipe carrying the no. of nozzels. 

B. Selection of Reciprocating Pump 

Speed of Crank N=30 rpm 

Required Discharge (with nozzle) Q = 3 Lit/min = 

0.0166 m3/sec 

Assuming Ratio, Length/Diameter= 2 [3] 

Q = 
𝐴𝐿𝑁

60
 

Where, 

A = Area of piston 

L = Length of stroke 

N = Speed of piston 
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Q = 3000 cm2 

N=30 rpm            
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L= 31 cm 
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L
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D= 15.5 cm 

So, pump having the diameter 16 cm and length 32 

cm is chosen. 

IV. CONCLUSION 

It has been observed that literature pertaining to lawn mower 

design and development is comparatively lesser. In the 

present studies, different aspects of solar powered, plug on 

electric, wireless lawn mower have been presented. With this 

background, the present studies direct design and 

development of a low cost manual / electric grass cutter and 

sprayer. It has also been observed that the technological 

variations of commercially available lawn mowers are not 

abundant. Mostly domestic mechanisms are powered with 

gasoline engine and operating cost for such lawn mower is 

around Rs.300-400/- per day excluding labor charges. It is 
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expected that low cost improved manual / electric grass cutter 

and sprayer with advance design once developed, the 

operating cost for such system is expected to come down in 

future. 
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