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  This paper proposes design and fabrication of cable way pesticides spraying system. In our country most of the farmers are 

using traditional spraying method in agriculture field. Due to this the farmers are subjected to exposure of poisonous pesticides 

while they are spraying in the fields. It can affect farmers health. To avoid those problems like (time of spraying, health and 

investment cost) some of the farmers are using advanced method of drones for spraying the pesticide but it was very expensive, to 

overcome those problems we are introduced new spraying system which named as “KisaanHasti”. 
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1. INTRODUCTION 

The Indian agriculture sector is the most important sector 

as it amounts to a staggering 18% of India’s gross 

domestic product (GDP) and also provides employment 

to 50% of the national human workforce. Our country is 

dependent on agriculture so much, has yet to tap into the 

real monitoring crops and the irrigation patterns and the 

pesticides required to be applied. Still the farmers are 

using manual method for spraying the pesticides. By 

using this manual method, it may cause problems likes, 

the WHO (World Health Organization) gauges there are 

more than 1 million pesticide cases in each year. In that, 

more than one lakh passings in every year, particularly in 

emerging nations because of the pesticides showered by 

person and treatment of pesticides. The wellbeing 

impacts of pesticides incorporate asthma, sensitivities 

and touchiness, and pesticide. Openness to malignant 

growth, chemical interruption and issues with 

proliferation and fetal turn of events. Different pesticides 

might be aggravated the skin and eyes. More pesticides 

are extremely hazardous cancer-causing agents. Different 

pesticides might be 9 International Academic Research 

Journal of Engineering Sciences February influences the 

chemical and endocrine arrangement of the body. 

Despite the fact that exceptionally low degrees of 

openness during splashing might have prompts 

wellbeing impacts. Pesticide openness can cause a 

widescope of neurological wellbeing impacts in body like 

cognitive decline, loss of coordination, diminished speed 

of reaction to upgrades. Decreased visual capacity, 

adjusted or wild temperament and general way of 

behaving, and diminished coordinated abilities. Pesticide 

openness can cause a scope of neurological wellbeing 

impacts like cognitive decline, loss of coordination, 

diminished speed of reaction to upgrades, decreased 

visual capacity, adjusted or wild temperament and 

general way of behaving, and decreased coordinated 

movements.  
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  Manual method can take lot of time to spray the 

pesticides, by directly spraying those pesticides farmer 

may get affected by health dieses. It is very difficult to 

walk in farming field because there is so much of mud 

and water content in the land. Hard to do the work and 

labor cost is also high.  To overcome those critical 

situations now days the drones are playing key role in 

agriculture field. There are many advantages likes [1] 

security protect farmers away from prevent poisoning 

and heart stroke incidents. [2] High efficiency: can spray 

40 -70 acers per day, 25 times more than traditional 

spraying method. [3] It can spray pesticides with fixed 

orientation, and reducing the pollution to water and soil. 

[4] High degree of atomization, the chemical fog can be 

pressed to all levels of the crop, can save more than 35% 

of pesticides. [5] water consumption is only 10% of 

traditional spraying method. But there are major 

drawbacks [1] It requires basic knowledge and skills to 

operate the agriculture drone. [2] Most of the drones less 

flight time and covers less area. [3] Drones having more 

features are also more expensive. [4] It is difficult to fly 

them in extreme conditions. [5] we have to carry power 

unit to recharge the batteries and also frequently replace 

the batteries in short intervals of time. To overcome those 

problems, we are intraduced portable cable way spraying 

system (kisaanhasthi). By adding some modifications to 

the system, we can also used for transportation purpose. 

2. LITERATURE REVIEW  

Research on cable barriers has been performed in two 

areas: testing for theory and design, compliance testing. 

FHWA policy requires that all roadside appurtenances 

such as trafficbarriers,barrier terminals and crash 

cushions, bridge railings, sign and light pole supports, 

and work zone hardware used on the National Highway 

System meet the performance criteriacontained in the 

National Cooperative Highway Research Program 

(NCHRP) Report 350,Recommended Procedures for the 

Safety Performance Evaluation of Highway Features (1).  

Cable barrier height is measured from the ground to the 

center of the top cable; postspacing is measured from 

centerline to centerline of the posts, and impact angles 

are measured with respect to the roadway tangent and 

not with respect to the barrier. 

The literature has recently begun to explore the role of 

cableway systems in sustainable transportation, though 

studies on this topic are scarce (Brand &Dávila, 

2011;Brida et al., 2014;Težak et al., 2011Težak et, 2016. 

Research has also examined the demand and supply of 

winter cableway services (Evren& Kozak, 2018); 

however,cablewayprofitabilityremainsunderresearched, 

and extant studies fail to consider cableways' 

multifaceted business environment (Falk &Steiger, 

2018;Steiger et al., 2019). ...... So far, the majority of 

studies exploring cableway systems in mountain areas 

have employed time series, cross-section or panel data 

(Falk &Hagsten, 2016;Falk & Lin, 2018;Falk &Steiger, 

2018), geometrical models (Težak et al., 2016), 

difference-in-difference approaches (Falk, 2017;Falk 

&Tveteraas, 2019), data envelopment analysis and 

stochastic frontiers (Brida et al., 2014) and qualitative 

analysis (Heinrichs &Bernet, 2014) to investigate sector 

efficiency. The present paper further validates the 

theoretical models through an SEM using continuous 

indicators as either observed or latent variables, building 

on a factor analysis (Van Acker &Witlox, 2010). 

3. MATERIAL AND METHODOLOGY: 

3.1 REQUIRED PARTS 

The major parts that are effectively employed in the 

design of this system. 

I. High Torque motor: 

A high torque motor is toroid 

shaped, like a donut, and thus has a 

large diameter and short axis. 

These motors can directly drive the 

application without additional 

mechanics, like worm wheels, belts 

or pulleys. High torque motors can be fitted with a closed 

loop control mechanism, like conventional servomotors, 

but the concept and shape is different. Because of the 

shape, the torque motor generates a lot of torque, but its 

RPM is limited 

2. Pump: 

The water pump uses the principles 

like mechanical as well as hydraulic 

throughout a piping system and to 

make sufficient force for its future 

use. This electrical pump delivers 

high pressure pesticiding water to 

nozzles through pipe lines with 

flow rate of 10 LPM. we are using 

pump with specifications of Volts 

12VDC, AMPS 4.5-6.0A. 
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3. Battery: 

We are using 12V,7Ah, battery to run 

the two torque motors and one 

electrical pump. The battery is charged 

about 3 hours and the whole system is 

run 2 to 3 hours continusely. The run 

time is dependce upon the capacity of battery. 

4. Water tank: 

This tank contains chemical pesticides 

water with varying capacities of 5 Lit, 

10Lit, 15 Lit.The water tank has 

mounted on inside the frame. We are 

selected size of the water tank according 

to the area of the field.  

5. Speed controller: 

Motor speed controller are 

electronic devices that control 

motor speed. They take a signal 

for the needed speed and drive a 

motor to that speed. There are a 

variety of motors speed 

controllers available. 

 

6. Nozzles: 

Nozzle types commonly used in  

low pressure agriculture sprayes 

include: fan, hollow -cone, 

full-cone, and others. Special 

features such as air indcution (AI) 

and drift reducing (DG) are 

available for some nozzles. If the 

size of the spray particle ( for example, 250-500 micrones) 

is doubled and the application volume stays the same, 

you have only one-eighth as many spray droplets.   

7. Frame: 

We are using the plastic frame to 

reduce the weight of the system and 

which gives better support. Which 

carries Battery, water tank and 

spraying system. The specifications 

of the frame, height-1.5*1.5*1 feets. 

we are used 3 way and 4way bends 

for fix the frame. 

8. pulleys: 

A pulley is a wheel on an axle or shaft 

that is designed to support movement 

and change of direction of a taut cable or belt, or transfer 

of power between the shaft and cable or belt. 

Specification of pulley is 3 inches 

 

 

9. Cable: 

Cable is the path in which the system 

moves by the help of pulleys operated 

by torque motors. There are two types 

of paths 1) Aluminium cable 2) Nylon 

cable. The selection of cable is 

depending upon the load of the 

system. Aluminium cable has high tensile strength and 

bear high loads. Nylon cables are cheeper than the 

alluminium cables having moderate strength. 

 

10. Supporting bars: 

Supporting bars are made with 

high strength steel and alloys, in 

which cable is tightly holded by 

the supporting bars. To increase 

the tensile strength in cables extra weights are added to 

the supporting bars. 

 

3.2DESIGN AND FABRICATION: 

 To Design a cable way spraying system first we have to 

Estimate our payload, then with respect the weight of the 

payload motor,Speed Controller, Pump, has to be 

selected. Battery has to be selected by knowing the 

current and voltage requirements of the components.  

Then the thrust requirement has to be calculated and 

finally the frame of the spraying system has to be  

designed by determining required arm number, arm 

length and application of payload. 

                     Payload estimation the weight of the payload 

is calculated by taking the weight of the liquid 

(pesticides) storage tank of capacity (5-15lit), pump, 

nozzles, motors and pulleys. 

                     Crop spraying system can be used to spray 

chemicsls as they have reseviour, which can be filled with 

fertilizers and pesticides for spraying on crops in very 

little time, as compared to traditional methods. Thus, 

cable sprying system technology can user in a new 

precision agriculture. 
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                     We are selected 3inch pulley with groove size 

of 8mm depth and width of 10mm which carries 125 kg 

of load according to groove size we are used to select 

cable size. Then we are removed bearings from the 

pulleys and fixed shaft to hole of the pulley after that we 

consider 12v high torque motor of load carrying capacity 

10 kg-cm with 30RPM. torque motor is fixed to 

supporting metal plate with help of screws. Bearings are 

fied to be metal plate for getting friction less motion to 

the pullly shaft and motor shaft. We are taken two 

spokets, one is fixed to shaft of the pulley and another 

one to motor shaft. Then timing chain is fixed to both 

spokets for transfering of motion to the pulley. According 

to above process we taken 2 sets of motion transferring 

units, both are moving on the rope by the help of pully. 

                  The Frame has been fabricated with the pvc 

pipes to decrease the weight and obtained the weight 

carrying strength. Which is mainly divided into 2 

compartments, one compartment is for pesticide water 

carrying tank another one is for to carrying the battery 

and spraying equipment. Spraying nozzles are attached 

infront of the frame and the number of nozzles are taken 

as 7 (we can increase the nozzles according to the 

pressure of pump and area of land). In which the 

pesticides are carried by the water tank (storing capacity 

varies 5 to 15 liters) and sprayed from the nozzles, 

through the passing lines, the sufficient pressurized 

pesticide is coming out of electrical water pump 

(pressure is about 220 psi,10.3 bar cutoff). The speed of 

the pump is controlled by the speed controller, so that we 

can adjust the pressure according to the working speed. 

all electrical parts are run by power taken from the 

battery. 

 We are using the 12v & 7 Ah battery to run the intire 

system, this battery delivers the power to pump and 

torque motors continuously. This machine takes 2 to 3 

intervals to spray the 1 acre of land 

fig:1 cable way pesticide sparyingsytem 

(kisaanhasti) 

 

The above figure shows the whole assemble of pesticides 

spraying machine. 

 

fig:2 Path of the cable way. 

 

In this path the whole pesticides spraying machinery will 

travel on the field. 

Types of energy sources are used to run machinery 

 Engine operated (two stroke or four stroke) 

 Battery operated (with or without solar panel). 

 Hybrid. (Both engine and battery operated) 

3.2.1 Installation on field  

 

 initially we have to dig the hole in field up to 2 

feets.  

 then we have to pour the concreat on the drilled 

hole and install the 4 bolts vertically at top of the 

concreat. 

 after that adjustable poles are fixed to top of 

concreat with help of the nut and bolts. 

 we can adjust the height of the pole by rearrage 

the movable pole by the movement of sliding. 

 Then we have to tightly fix the cable to the pole 

for eliminating the saging of the rope. 

 Number of poles used in the field is depends 

upon the area of the land and also the spraying 

distance of the machine. 
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 After fixing of cable and pole We have to place 

the spraying system on the cable then start the 

machine by simply pressing the start button, 

then the spraying machine is moves along the 

given path. 

 In which the controlling is manually remort 

operated. 

3.2.2 Features and benefits of this system: 

 

 Less maintenance cost 

 Saving more time and decreases the man effort 

 No skill is required to operate the machine  

 working on any weather conditions 

 more battery life is obtained 

 no need to change the battery frequently as 

compared to drone system. 

 Adjustable speed controller for varies the 

moving and spraying speeds 

 Safer way to spray on field 

 Consume less water for spraying 

 Also used as transferring of goods in agricultural 

field 

 

 

Basic differene between both systems: 

 

                  There are some main defference between the 

two spraying systems. In which the cable way system 

gives more efficient work then the another one  

 

 

 

 

               Graph of Investment representation 

 

 

4. RESULTS: 

4.1 Future scope: 

According to recent research the global drone market 

within agriculture would grow at 35.9% CAGR and reach 

$5.7 billion by 2025. The use of cable way pesticides 

spraying system (kisaanhasti) technology in agriculture 

is here to stay. This emerging technology can help reduce 

time and increase the efficiencies of the farmers. Cable 

way spraying systems do not have any operational 

delays and ca work double the speed of human labor. In 

compaision to traditional spraying methods. Agriculture 

cable way system uses ultra low volume (ULV) spraying 

technology, thus saves the more water. Cable way 

spraying systems are low in cost and required minimum 

maintenance some of the key features include a 

detachable container, low cost frame, precise spraying of 

pesticides. 

 

Results analysis: 

[1] Security- protect farmer away from the pesticide 

harm, to prevent poising and heat stroke incidents. 

[2] high efficiency – can spray 40 to 70 acres per day, 30 

times more then traditional spraying method. 

[3] environment protection – can spray pesticide with 

fixed orientation, reducing the pollution to water and soil  

[4] pesticides saving – high degree of atomization, the 

chemical fog can be pressed to all level of the crop can 

save more than 30% of pesticides  
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[5] water saving – can adopt ultra low volume spraying 

technology, water comsumption is only 10% of 

traditional sprating method. 

[6] low cost – comparing to the other technology systems 

which is low cost and low maitence. 

[7] no skill – do not required skilled persons to operate 

the spraying system. 

 

5.CONCLUSION: 

In this project we have designed a cable way pesticides 

sprayer system which is an architecture based on cable 

way transport system that can be employed to implement 

a control loop for agriculture applocations where cable 

way spraying system is responsible for transport ,here by 

we can reduce the human efforts not much but some 

amount .this will be helpful in pesticides sprayer task 

done in agricultural field in less time .this will reduce the 

labour cost also perform the work very accurate.this is 

completely operated by the transmitter and receiver with 

in the adjust the speed while running period of the 

pulleys slowly and fastly. This system may be further 

developed in many ways by replacing the other 

equipments for the transportating purpose. 

 

Conflict of interest statement 

Authors declare that they do not have any conflict of 

interest. 

 

REFERENCES 

[1] Swati D Kale, Swati V Khandagale, Shweta S Gaikwad, Sayali S 

Narve, Purva V Gangal,"Agriculture Drone for Spraying Fertilizer 

and Pesticides" IJARCSSE, Volume 5, Issue 12. December 2015.pp 

804-807 

[2] P.D.P.R. Harshwandhan S. Dheepak, P.T. Aditya, Sanjivi Arul 

Development of automated aerial pesticide sprayers", IJRET-2014 

[3] Dwyer, C. F. 1975, Aerial Tramways, Ski Lifts, and Tows, Forest 

Service, U.S. Dept. of Agriculture 

[4] Edward S Neumann, Sam Bonasso, Abel D.I.Dede 1985, Modern 

Material Ropeway Capabilities and Characteristics, Journal of 

Transportation Eng, 111,651-653 

[5] Mahesh Ramachandran 2004 Labor Mobility and Paradox of 

RuralUnemployment - Farm Labor Shortage: A Micro Level Study, 

Indian Journal of Labor Economics, 47(1), 25-37 

[6] Majumdar, A., Karmakar, S. and Gupta, J.P. 2000. Status of Farm 

Mechanization in Bihar, India. Journal of Interacademicia. 

4(4),21-30 Roger L Brockenbrough, Frederick S. Merritt, 1999, 

Structural Steel Designers Handbook 3rd Ed."Mc Graw Hill 

[7] Sharma, A 2007, The Changing Agricultural Demography of India: 

Evidences from a Rural Youth Perception Survey. International 

Journal of Rural Management, 3(1),27-41 

[8] State Pollution Control Board (Assam) 2009, Environmental 

Impact Assessment Report-, Guwahati Ropeway Project, Assam, 

India 

[9] Wuschek, M. 1982, Ropeways-Economical and Energy-Saving, 

InternationaleSeilbahn-Rundschau Journal, 3, 118-222 

[10] https://www.academia.edu/36687487/DESIGN_AND_FABRICATI

ON_OF_DRONE_BASED_PESTICIDE_SPRAYER 

[11] https://www.centroaceros.com/en/home-2/ 

[12] Colomina, P. Molina,Unmanned aerial systems for 

photogrammetry and remote sensing: a review”, ISPRS Journal of 

Photogrammetry and Remote Sensing, June 2014. 

https://www.academia.edu/36687487/DESIGN_AND_FABRICATION_OF_DRONE_BASED_PESTICIDE_SPRAYER
https://www.academia.edu/36687487/DESIGN_AND_FABRICATION_OF_DRONE_BASED_PESTICIDE_SPRAYER
https://www.centroaceros.com/en/home-2/

