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Abstract- Mechanical fork lift is an improved and advance technology that helps brought about revolution in the mechanical 

industries today all heavy engineering company uses it. Widespread use of the forklift truck had revolutionized warehousing 

practices before the middle of the 20th century. A mixture of material handling systems is in the use, exact from that entirely 

physical to the ones that are semi-automatic but manually controlled. Forklifts have revolutionized warehouse work. This is 

the general description of a normal forklift truck. To enhances the technology further, this prototype module is constructed 

with remote technology, there were no requirement of of driver to bring transportation operation also we have use ultrasonic 

sensor to avoid accident. [1] 
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1. INTRODUCTION 

In general the forklift can be defined as a tool capable of 

lifting hundreds of kilograms of weight. A forklift is a 

vehicle similar to a small truck that has two metal forks 

on the front used to lift cargo. The forklift operator drives 

the forklift forward until the forks push under the cargo, 

and can then lift the cargo several feet in the air by 

operating the forks. The forks, also known as blades or 

tines, are usually made out of steel and can lift up to a few 

tons. Forklifts are machines that use levers and/or pulleys 

to lift significant weights. A fork lift one passes on the 

road may look like a fairly modern invention, but these 

machines have actually been used for at least the past 

2000 years, if not longer. The Romans used forklifts to 

build huge monuments. Medieval churches were 

constructed with them. Also, the Egyptians may have 

used them to create pyramids. The modern version can be 

either simple or complex, and forklifts vary based on their 

application. [1] 

 

2. LITERATURE SURVEY  
It is well-known that the selection of a certain route and a 

time schedule influence the overall intelligent warehouse 

system performance. Therefore, one of the main purposes 

of AGVs routing system is to minimize the time waste in 

cargo transportation. Broadbent et al. (1985) has 

published one of the first papers concerning the AGVs 

routing task. Since then, many authors focused their 

efforts on this issue: Kim and Tanchoco (1991); 

Desrosiers et al. (1995); Seifert et al. (1998); and 

Möhring et al. (2004). According to the authors, the 

algorithms can be classified into two categories: static and 

dynamic routing. In the first case, static routing, all the 

information, such as position and cargo demand are 

previously known before the route calculus and do not 

change. Due to this, the route is calculated without taking 

into account collision avoidance procedures. This strategy 

can affect drastically the system performance due to 

deadlocks (Fig. 1-a) and traffic jams (Fig. 1-b). In this 

case, it is necessary to add a new collision avoidance 

system to deal with unplanned situations. This would alter 

completely the routing previously calculated because the 

obstacle avoidance system acts on the run and cannot be 

predicted during the static routing calculus phase. This is 

the main disadvantage of applying this kind of routing in 

systems that depends on the arrival time knowledge. [2] 

 

3. ASSEMBLY  
This paper is for the lifting of heavy material in 

workshops and factories this because the men require less 

for it and it can lift heavy material and carry it the 

assembly for the forklift system is as fallow 

1. The MS material is cutter and from it the base is made 

of the project is made. 

2. The metal two bars are wielded at two corners of base 

parallel to each other. 

3. At the top of the metal bars the pedestal bearing are 

wielded at both bars. 

4. The shaft it throw the pedestal bearing and on the shaft 

two gears are mounted and the gear are installed my 

chains. 

5. The shaft gear mounted on it and chain installed it. 

6. Chain connects the upper shaft and lower shaft. 

7. The chain works as a pulley to get material lift and on 

the chain there is a holder wielded for the lifting of 

material. 

8. The motor is there for the mechanism to work the 

motor rotates the gear and gear rotates the chain and it  

9. Battery supplies the current to the motor. 
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Fig. 5.1 Assembly of forklift system 

 

4. WORKING  
The wheel shaft is connected with arrangement of a 

motor. This motor is used to run the vehicle. Battery is 

connected to the motor. The motor is connected to the 

worm gear to increase the torque and is directly coupled 

to the wheel by means of a bearing block which runs the 

vehicle. Motor is controlled by the control unit. This 

vehicle causes no pollution. In front of the Segway the 

forklift arrangement is mounted. The lead screw is used 

lift the fork and used to move up and down. The most 

important consideration of designing a forklifts is the 

safety, while the forklifts is during the loading and 

moving stability system consists of 3 point of contacts ,2 

front wheel drives and supporting the real wheel contact 

axle arranged on safely mounted. 

 Counterweight - is a mass attached to the rear of 

the forklift truck frame. The purpose of the 

counterweight is to counterbalance the load 

being lifted. In an electric forklift the large lead-

acid battery itself may serve as part of the 

counterweight 

 Power Source: Electric forklifts are powered by 

either a battery or fuel cells that provide power 

to the electric motors. The electric motors used 

on a forklift may be either DC or AC types. 

 Slider - is the vertical assembly that does the 

work of raising and lowering the load. It is 

made up of interlocking rails that also provide 

lateral stability. The interlocking rails may 

either have rollers or bushings as guides. It may 

be mounted to the front axle or the frame of the 

forklift.  

 Switch: - 2 way switch this switch is used in our 

project for selecting direction of fork lift.  

 

5. PROGRAMME 
#include <Ultrasonic.h> 

Ultrasonic ultrasonic(11, 12); 

int distance; 

 

unsigned char san = 0; 

 

void setup() { 

  pinMode(2,OUTPUT); 

  pinMode(3,OUTPUT); 

  pinMode(4,OUTPUT); 

  pinMode(6,OUTPUT); 

  pinMode(7,OUTPUT); 

 

Serial.begin(9600); 

} 

 

void loop() { 

 

   distance = ultrasonic.read(); 

 

//   if(distance < 70) 

//   { 

//digitalWrite(3,LOW); 

//          digitalWrite(2,LOW); 

//          digitalWrite(4,LOW); 

// 

//          digitalWrite(7,LOW); 

//          digitalWrite(6,LOW);    

//   } 

    

  if(Serial.available()>0) 

  { 

    san = Serial.read(); 

 

    if(san == '2') 

    { 

          digitalWrite(2,HIGH); 

          digitalWrite(3,LOW); 

          digitalWrite(4,HIGH); 

      } 

 

      else if(san == '8') 

    { 

          digitalWrite(2,LOW); 

          digitalWrite(3,HIGH); 

          digitalWrite(4,LOW); 

      } 

 

        else if(san == '4') 

    { 

          digitalWrite(2,HIGH); 

          digitalWrite(3,LOW); 

          digitalWrite(4,LOW); 

      } 

 

        else if(san == '6') 

    { 

           digitalWrite(4,HIGH); 

          digitalWrite(3,LOW); 

          digitalWrite(2,LOW); 

      } 

 

        else if(san == '5') 

    { 

          digitalWrite(3,LOW);                                                     

          digitalWrite(2,LOW); 

          digitalWrite(4,LOW); 

 

          digitalWrite(7,LOW); 

          digitalWrite(6,LOW); 



International Journal of Research in Advent Technology, Special Issue, Convergence 2019 

E-ISSN: 2321-9637 

Available online at www.ijrat.org 

112 

 

      } 

 

        else if(san == '1') 

    { 

          digitalWrite(6,HIGH); 

          digitalWrite(7,LOW); 

      } 

 

      else if(san == '3') 

    { 

          digitalWrite(7,HIGH); 

          digitalWrite(6,LOW); 

      } 

     

    } 

} 

In the above programme we have first describe ultrasonic 

sensor which will sense obstacles 70cm before it if 

obstacle’s comes with in its range it give command to 

circuit which will stop the functioning and forklift vehicle 

will stop. Code is provided to each key which will show 

the movement of part if click on lower key in our 

software it will generate the code 2 it will comes back 

there is an option of select as we click on it all the key on 

right upward key will shows the movement of forklift. 

The following pictures shows the ARUDIONO APP 

controlling panel, in this we just have to put up the code.  

 

 

 

 

 

 

 

Fig. Arduino app 

controller panel 

 

 

6. FUEL CELL AND BATTERY POWERED 

FORKLIFTS  
As fossil fuels such as diesel and liquefied petroleum gas 

(LPG) become more scarce and expensive, hydrogen can 

offer a sustainable supplement as it can be produced 

based on sustainable energy sources. Proton exchange 

membrane (PEM) fuel cells are considered as a good 

candidate for automotive applications due to their zero 

emission, low operating temperature and high power 

density. Fuel cells can be implemented in electrical 

vehicles either as standalone system or in combination 

with other power sources Such as a battery and/or a super-

capacitor. Hybridization can distinctly improve the 

performance of a whole propulsion system on various 

aspects, such as decreasing fuel cell cost isolating the fuel 

cell from load fluctuations and exploiting the regenerative 

power from traction motors. Hence, hybrid fuel cell 

power conversion systems are well suited for the 

applications where the average power demand is low 

whilst load dynamics is relatively high [6]-[8]. Forklift as 

a critical material handling vehicle has been used widely 

in various places, such as warehouses and distribution 

centres. In recent years, the forklift propulsion system is 

identified as a potential fuel cell application for the near-

term markets. From low emission point of view, forklifts 

are used considerably more intensively than cars, so the 

environmental and CO2 reduction benefits are much 

greater compared to the number of vehicles. In the most 

intensively used forklifts, using hydrogen in one forklift 

can remove an amount of CO2 equivalent to the yearly 

emissions from approximately eight cars. Furthermore, 

forklifts are often used in large fleets in a localized area, 

where hydrogen refuelling stations and infrastructure can 

be concentrated. Apart from the environmental benefits, 

the improved degree of utilization compared to diesel and 

compressed natural gas can significantly reduce operating 

costs. On the other hand, compared to the battery-

powered forklift trucks, the fuel cell powered ones can 

run up to three times longer than its battery driven 

counterpart, eliminating the lost productivity due to 

replace battery. The fuel cell produces constant voltage 

and maintains constant power output capacity throughout 

the shift. And by using flexible hydrogen dispensing, 

located conveniently throughout the warehouse, truck 

operators can refuel their lift trucks in 3 minutes or less. 

Through a literature review, it is found that only very few 

papers which have addressed the hybrid fuel cell/battery 

forklift systems. In [9], two triple-hybrid systems, 

including a fuel cell, battery and super-capacitor were 

investigated for a forklift system. The simulation results 

presented a significant reduction on the load variations of 

the fuel cell by using supercapacitors. But super-

capacitors will increase the system cost and complexity of 

system control. In [10], by conducting a parametric study 

in simulation, various combinations of fuel cell size and 

battery capacity were employed to investigate their effect 

on hydrogen consumption and battery state-of charge 

(SOC).  

But most important think to this vehicle is that it has 

lower cost for implementation comparatively hybrid 

forklift. Maintainace is also less. [2] 

 

7. ADVANTAGES AND APPLICATION  

7.1 Advantages:  
• Electric forklift is that they have zero emission which 

causes safe that is why they can be called as green fork 

lift.  

• The operation cost is low.  

• The life of electric forklift is greater than other type.  

• Maintain better control of material management.  

• Reduce product damages.  

• Reduce manpower.  

7.2 Application:  
• Block Stacking  

• Loading & Unloading  

• Loading dock  

• Rack storage truck loading  

• Cargo loading at airports.  

8. FUTURE SCOPE  
In the future, the system could be able to operate multiple 

forklifts at any given time by adding to the software 

algorithms. Laser navigation could be incorporated to 

eliminate the need of lines on the warehouse floor. To 

implement these enhancements, a microprocessor with 

capabilities greater than the PIC18F452 would be needed 

for higher order applications. The Automatic Forklift 



International Journal of Research in Advent Technology, Special Issue, Convergence 2019 

E-ISSN: 2321-9637 

Available online at www.ijrat.org 

113 

 

System (AFS) is designed to make the process of stocking 

efficient while  

Decreasing unnecessary work related spending one-sixth 

scale model forklift is being used to demonstrate the 

feasibility of the project. An operator will control the 

system at a safe distance away from  

The forklift, such as in a separate control room, 

decreasing the risk of work related injuries with a 

handheld user interface. [4] 
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