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Abstract: 

Pneumatic Gear Changer can be used in four wheelers easily because the availability of compressors there. So we 
don’t need extra support. In this we used principles of Mechatronics in developing this project work. The standing 
mechanism is achieved by reciprocating the double acting cylinder switch controlled by single solenoid operated 
5/2 way Directional control valve. This is actuated through the dashboard panel in front of the driver through the 
buttons. The operating pressure required for this system is 5 to 6 bar. The maintenance required for this system 
is less than the other systems. It is used to reducing the gear shifting time without losing the break power and the 
efficiency is improved. The main advantages of our project are elimination of wear and tear, simple in operation, 
fast movement in control and less pace by elimination no flinkages. Our project is a gear changing device, in which 
gear is changed using pneumatic power so that it avoids wear and tear. 

Keywords: Automatic Gear Changer System,–efficiency, wear and tear, pneumatic. 

   1.INTRODUCTION–  

Automation is nowadays followed because shortage skilled labor and also to increase the accuracy, faster 

production through machines. So companies prefer automation considerably but it leads the moderate people to 

buy it difficult for their regular use. Our project deals with one of the automation to afford it for a low cost and it 

is a Pneumatic Gear Changer which is used to avoid wear and tear with faster shifting of gear. In this we are using 

solenoid operated AC valve which is a 2 position and sports so it is used to shift gears as it is in four wheelers and 

double acting cylinders are used in this setup with air as a working fluid it is carried out by an air compressor. In 

this setup when the button is operated the air enters in to the cylinder based on the operation of solenoid so gear 

is shifted to front and back. When the second button is operated the gear shifted to third and fourth position. 

Even though automatic gear transmission is introduced but it is not cost efficient. It is used in cars more 4.5 lakhs 

so normal operated old cars can utilize this project to make transmission of gears with ease. 

 

METHODS OF AUTOMATIC PNEUMATICGEAR CHANGER: Different method and modifications has 

been proposed to make automatic changer of gear these methods are enlisted below 

 

(a).Manual Transmission:-This method widely applied in vehicle to shift a gear with the aid of hand. This type of 

method is easy and oldest type of transmission still in use. Manual transmission was trusty to changing gear. This 

method uses a driver-operated clutch disengaged and engaged by a clutch, foot pedal, and handl ever for bike. By 

using to rque transfer from the engine to the transmission. 
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Fig 1. Manual Transmission 16 

 
(b).Automatic Transmission:- It is most common transmission system in vehicle. It usage a highly-intricate torque 

converter to transmit the engine’s rotational power, while gear shifts. in the automatic transmission, both gear 

and the clutch operated automatically based on vehicle speed. Automatic transmission essentially consists of two 

or many epicycle gear set with a provision to fix any one member set of gear and obtain relative gear ratio. The 

function of this mechanism to operate gear set is control automatically by the hydraulic system. 

 
(c).Continuously variable transmission(CVT):- The function of gear transmission is to couple engine shaft with 

derive wheelers all this while making effective usage of the engine torque and the driving conditions. The 

transmissions use a range of gear from less to high in traditional automatic transmission or manual transmission. 

The gear are literally gears-toothed wheel that assist modify & transmit the rotary motion. Unlike the traditional 

transmission continuously variable gear transmission don’t have gearbox with set no of gears. This type of 

transmission are used pulley, that allows are infinite variable between highest gear & lowest gear shifts. A 

conventional variable gear transmission system is more suitable for smaller displacements engine this types of 

system is popular in India example conventional variable transmission system is used gearless scooter such as 

aviator Hondas moped bike. This system also provides has an alternative transmission on cars or luxury cars such 

as Mercedes, BMW. 
 

                                                 
 

                                      Fig 2. Continuously variable transmission 17 

(d).Hydraulic transmission system:- 

The basic arrangement of hydraulic transmission consists of a pump (oil pump) for converting mechanical power 

into hydraulic pressure and Motor for converting the hydraulic pressure back into mechanical device power for 

output. A swash plate & Distributor valve for cylindrical piston operation, while the cylinders are integrated into 

output shaft. A swash plate most event full part in this system. The swash plate of angle is change to provide 

continuously gear ratios. This transmission gear system also includes lockup mechanism and start clutch for an 

infinitely variable hydraulic mechanical transmission. When cruising, this lock up mechanism works to decrease 

transmission efficiency losses, improved fuel economy. 
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(e). Electronic control transmission:- A convectional transmission involves manual pressing the clutch shifting of 

gears and accelerator it depends on the driver to interpret the condition of engine load, choose of gear, speed, 

and position throttle. These types of power transmission programs are great sincere tear with an electronic 

control automatic transmission. The driver start engines select a gear and operate breaks and accelerator. The 

usually perform by the clutch and manual gear transmission are a complies automatically. 

 

1. LITERATURE REVIEW- 
 

   Vishnu P. R. et. al (2016) [1] 

[1] This technique takes time for shifting of gear and sometimes the gear don’t mesh properly due to which life 

span of gears were reduced. To avoid this automatic transmission has been done with the help of pneumatic gear 

transmission. This includes manual five speed gear box, pneumatic double acting cylinders, which is mounted on 

gear paddle and transmitted power to gear paddle to operated gear forward and reverse. Its required compressor, 

PLC system, electric motor, push button, limits witch. 

 

 
Shivaprasad N et.al(2015) [2] 

[2] In this paper the author using the simplest PIC µ-controller and Essential hardware able to change the old 

gear shift system to more suitable hybrid power transmission of gear shift system. The main purpose of this 

mechanism system leads to create the drive easy and reduces the tens of destabilizing the car. PLC and pneumatic 

actuator to change the gear of two wheeler as the speed increases the sensor sense the speed and change the 

gear of bike. Automatic gear system provides superior driving comfort over manual gearbox. Both system have 

been used in this study that’s why name given is hybrid gear shifting. 

 
S.Vijay Kumarand P.Nithesh Reddy(2014) [3] 

[3] In this research gear shifting transmission device was to make the shifting gear process faster and less 

perishable for the operator. This improvement is possible with devices such as manual four speed gear box, 

pneumatic cylinders, Programmable Logic Controller (PLC), an electric motor, push switch , 

LEDlight,forpowersupplyaexternalbattery.Accordingtosuggestedmethodthecontrolisoperatedwithop timumgear 

shift in g ratio for an automatic transmission. 

 

ZaiminZhong et.al (2012)[4] 

Introduced a new selector of gear for automatic manual transmissions.    The invention which is able to the 

automation of shift by DC motors and it’s also used on manual                              transmission vehicle. Evidently, 

the good purpose of this invention that the automation of manual    transmission could be easily realized by 

replacing the shift lever with motors cables.    

 

B. Mashadi et.al (2007) [5] 

 An Auto transmission of gear strategy for Manual. This Transmissions is based on up to two different steps, 

namely the condition of working engine and the driver’s goal, the parameters required for gear shifting of an 

automated manual transmission were enlisted. The shifting of gear strategy was designed to improve the affects 

by using these parameters, with the application of a fuzzy control method. 

R. P. G. Heath and A. J. Child (2007) [6] 

 Automated Manual Transmission (AMT) by shows that Zero shift technology permitted a manual transmission to 

alter the gear minimum means zero second. This invention was patented for transmission. The Zeroshift 'means 

shifting gear in zero second Automated Manual Transmission (AMT) it’s easy to design and manufacture and 

allows to the traditional torque converter for using automatic transmission. 
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E. Galvagno, et.al (2003) [7] 

 The research paper must be latest , first six authors are ok but change the rest of authors .required power 

generate during gearshifts were computed for various engine and ACL interventions, thus allowing drawing 

considerations useful for developing system.. According to E. Galvagno improved the gearshift quality and ride 

comfort of the analyzed transmission. From this study the AMT ACL transmission it was possible to show that the 

assist clutch is required during gear shifting operation. 

A motorcycle engine can create an enormous amount of power, which must be delivered to the wheels of the 

vehicle in a controllable way. The motorcycle transmission delivers power to the rear wheel through a series of 

structures that include the gearset, the clutch and the drive system.[8] 

Yoshinori Taguchiet.al(2003) [9] 

 
 This system is represented by Convention transmission system. The main outcome of this system was to neglect 
the manual errors in operating the gear shifting system with help of automatic transmission. It’s of various type 
of system such as mechanical systems, hydraulic systems, systems and computer controls all working are together 
in this research paper. 
 
 
The current motorcycle manufacturers are moving towards an universal gear shift pattern with the first 
gear down and the rest all gears up. However, it is going to take a long time and there are other systems 
out there – currently in use – for different motorcycle models.[10] 

 
 
This explains the working mechanisms involved in a motorcycle transmission through relevant 
animations. Motorcycle gearbox is a series of gear steps that help to change torque and rpm of a wheel 
depending on the different conditions. It is a constant mesh sequential transmission system. In Constant 
Mesh Transmission system, all gears remains constantly meshed with each corresponding gear mates 
at all times.[11] 

 
Bansode Lawrence, Ghorpade Pradumnya(2020) [12] 

Design scheme of Pneumatic gear shifting mechanism for a shifter kart has been introduced. Shifter 
karts are included in open wheel, four wheeled racing categories with usually no suspension. 
Performance comparison is done between manual and pneumatic shifting mechanism based on basic 
criterias like shifting time, driver safety, weight of the system and complexity of the system. Results depict 
pneumatic shifting mechanism counts more pros over traditional shifting mechanism in various aspects 
of performance. 
 
In pneumatic shifting mechanism is introduced based on microcontroller and two double acting cylinders. A new 
strategy to shift gears has been introduced in using stepper motors. Also has implemented use of PLC and double 
acting cylinder for shifting mechanism. In electro pneumatic system has been implemented using relays to shift 
gears. In arduino has been used as controller.[13] 

 
A A Nikitin, E A Sorokin, T N Nikitina, I V Adreychikov [14] 

 
Pneumatic actuators are widely used in industry as the most reliable automation tools. The performance of 
automated systems depends on the speed of pneumatic actuators. Therefore, the development of methods for 
studying the dynamic processes of pneumatic actuators is an urgent task. This paper proposes a mathematical 
model of a pneumatic actuator of the hoist, which is convenient for computer calculations using universal 
mathematical packages. Friction forces on transient processes in a pneumatic actuators are investigated as an 
example of the application of a mathematical model. 
 
 
 
A pneumatic cylinder is a mechanical device that converts compressed air energy into a reciprocating linear 
motion. A double-acting cylinder uses compressed air to move a piston in and out, while a single-acting cylinder 
uses compressed air for one-way movement and a return spring for the other.[15] 
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2.CONCLUSION– 

1) Design this gear transmission system for fast shift gearing process and minimize disturbance of person. 

2) Varies type of parameter affected in the system such as teeth wear out is more while meshing. 

3) Since all the gears are in continuous mesh, some amount of power is wasted in overcoming friction across 

Allen gage gear pairs, leakage of oil result in stand till of the system. 

4) In literature review it is found that some methods were applied for automatic gear transmission in order to 

reduce the noise, wear of the engine parts and fuel consumption. 

5) Improve the avoiding noisy and wear less operation by using Conventional variable transmission system which 

is more suitable for smaller displacements engine. Example of Honda, Active, Pleasure, Aviator etc 
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