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Abstract- The button operated gear shifting mechanism is a
modern system used to change vehicle gears using push
buttons instead of a manual gear lever. It works by sending
signals to an actuator or motor which engages the required
gear. This system reduces driver effort and improves comfort
while driving. It is especially useful in heavy traffic conditions
where frequent gear shifting is needed. The mechanism
ensures smooth and quick gear changes. It also reduces the
chances of human error during shifting. Wear and tear of
mechanical parts is minimized. The system can be designed
using electrical or electronic components. It makes the vehicle
more user-friendly and efficient. The main aim is to provide a
simple, safe, and advanced gear shifting solution.

[. INTRODUCTION

The button operated gear shifting mechanism is a
modern method to simplify gear changing in vehicles.
Traditional gear systems require manual effort and skill to
operate. This system replaces the gear lever with push
buttons. When a button is pressed, the gear shifts
automatically using a mechanism. It reduces driver effort
and improves comfort. The system provides quick and
smooth gear changes. It is useful in heavy traffic
conditions. The main aim is to develop a simple and
efficient gear shifting system.

II. LITERATURE REVIEW

Various studies have focused on improving gear shifting
systems for better comfort and efficiency. Researchers have
developed electronic and automatic mechanisms using
actuators and sensors. Modern vehicles use push-button and
automatic transmissions for smooth operation. These
systems reduce driver fatigue and improve safety. Some
designs use microcontrollers for accurate gear control.
Research also aims to reduce mechanical wear and increase
reliability. However, existing systems are often costly and
complex. This project focuses on a simple, low-cost button
operated gear shifting mechanism.

III. SYSTEM DESIGN AND SPECIFICATIONS

The system consists of push buttons, control unit,
actuator, and gear shifting mechanism. Push buttons are
used to select the desired gear (Ist, 2nd, 3rd, etc.). A
control unit processes the input signal from the buttons. An
actuator (motor or solenoid) is used to shift the gear. The
mechanism is connected to the gearbox through linkages.
Power supply is required for the operation of electrical
components. The system is designed to be compact,
efficient, and easy to operate. It ensures smooth, fast, and
reliable gear shifting.
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IV. WORKING PRINCIPLE

The button operated gear shifting mechanism works on
an electrical control system. When the driver presses a push
button, an electrical signal is generated.
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This signal is sent to the control unit. The control unit
processes the signal and activates the solenoid switch. The
solenoid allows current from the battery to flow to the
actuator or motor.
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The actuator then moves the linkage connected to the
gearbox. This movement shifts the gear to the selected
position. Thus, gear changing is achieved quickly and
smoothly without manual effort.

IV. DESIGN AND CALCULATION

Design: The system consists of a push button switch,
battery, control circuit, solenoid actuator, linkage
mechanism, and gear selector shaft. When the button is
pressed, the solenoid is energized and produces linear
motion. This motion is transferred through a linkage to
rotate or move the gear selector shaft. The design should
ensure proper alignment, sufficient force, and quick
response. A return spring is used to bring the mechanism
back to its original position after actuation.

Calculation: Force required to shift gear (assume):
F=30N

Solenoid force formula:
F=(NxI2xpxA/Q2xg?

Where,

N = number of turns

I = current (A)

A = cross-sectional area (m?)

g = air gap (m)

Lo = permeability of free space (4n % 1077)
Power required:

P=VxI

Assume,

Voltage (V) = 12V

Current (I) =2A

P=12x2=24W

Torque required (if linkage used):
T=Fxr

Assume radius (r) = 0.05 m

T=30x0.05=1.5Nm
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Thus, the solenoid or actuator must provide at least 30 N
force and 1.5 Nm torque for effective gear shifting.

V. COEFFICIENT OF PERFORMANCE

(COP) can be defined as the ratio of useful mechanical
work output to the electrical energy input.

COP = Useful Mechanical Work Output / Electrical Energy
Input

COP =\frac{W_{out}}{W {in}}

Where,

[J = Work done in shifting the gear (Force x displacement)
[J = Electrical energy supplied (Voltage x Current x time)
Example Calculation:

Assume,

Force (F)=30N

Displacement (d) = 0.02 m

Voltage (V) =12V

Current (I)=2 A

Time (t) =1 sec

Work output:

U

Work input:

U

COP=10.6/24=0.025

This, COP of the system is low because of electrical and
mechanical losses, but it is acceptable for such mechanisms
where quick response is more important than efficiency.

VI. EXPERIMENTAL SETUP

The experimental setup consists of a 12V battery used as
the power source, connected to push button switches for
gear control. Two buttons are provided for upshift and
downshift operations. These switches are connected to a
control circuit or relay module which directs current to the
actuator.
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A solenoid actuator or DC motor is mounted rigidly on a
frame. The actuator is mechanically linked to the gear
selector shaft using a linkage mechanism or lever
arrangement. When the button is pressed, the actuator
moves the linkage, causing the gear to shift.

A return spring is attached to bring the mechanism back
to its initial position after operation. Proper alignment of
the actuator and gear lever is ensured to avoid mechanical
losses.

For testing, the setup is mounted on a bike model or test
rig. Measuring instruments like a voltmeter and ammeter
are connected to monitor electrical parameters. The
performance is evaluated based on response time, force
generated, and smoothness of gear shifting.

VIIL.

The button-operated gear shifting mechanism was
successfully tested on the experimental setup. The system
responded quickly when the push button was pressed, and
the actuator shifted the gear smoothly. The average
response time was found to be very low, indicating fast
operation.

The force generated by the solenoid was sufficient to
shift gears without failure. Electrical parameters such as
voltage and current remained within the desired range,
ensuring stable performance. Minor energy losses were
observed due to heat and friction in mechanical parts.

The system showed better convenience compared to
manual gear shifting, reducing rider effort. However,
efficiency (COP) was relatively low due to electrical
consumption and conversion losses.

Overall, the mechanism performed reliably, with smooth
gear engagement, quick response, and ease of operation,
making it suitable for practical applications with further
improvements.

RESULTS AND ANALYSIS

VIII.

The total cost of the system mainly includes components
such as Dbattery, solenoid actuator, push buttons,
relay/control circuit, wiring, and mechanical linkage. These
components are easily available and relatively low cost,
making the system economical.

The initial setup cost is moderate, but once installed, the
maintenance cost is low since the mechanism has fewer
complex parts. Power consumption is also minimal (around
12V supply), resulting in low operating cost.

Compared to advanced automatic transmission systems,
this mechanism is much cheaper while still providing
improved convenience and reduced manual effort. It can be
easily implemented in existing vehicles without major
modifications, reducing installation cost.

ECONOMIC ANALYSIS
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However, additional costs may arise for durability
improvements, better actuators, or control systems. Overall,
the system is cost-effective, simple to maintain, and
suitable for low-budget engineering projects and practical
applications.

IX. ADVANTAGES

The system reduces manual effort required for gear
shifting, making operation easier for the rider. It provides
faster gear shifting compared to conventional manual
methods. The mechanism improves rider comfort,
especially in traffic conditions. It ensures smooth and
precise gear engagement. The system can be easily
installed on existing vehicles with minor modifications.
Maintenance is simple due to fewer mechanical
components. It is cost-effective compared to automatic
transmission systems. The mechanism enhances safety by
allowing the rider to focus more on driving. It can be
integrated with modern electronic control systems. Overall,
it increases convenience and efficiency in vehicle
operation.

X. LIMITATIONS

The system depends on electrical power, so failure of the
battery can stop gear shifting. It has lower efficiency due to
electrical and mechanical losses. The solenoid or actuator
may not provide sufficient force for heavy-duty
applications. Continuous use can lead to overheating of
electrical components. The mechanism may have slower
response compared to advanced automatic systems in some
cases. Installation requires proper alignment, otherwise it
may cause improper gear engagement. Maintenance of
electrical parts like wiring and switches is necessary. The
system may be less reliable in harsh environmental
conditions like water or dust. Initial setup requires careful
design and calibration. It is not as advanced or smooth as
fully automatic transmission systems.

XI.

The button operated gear shifting mechanism is widely
used in motorcycles to simplify gear shifting. It is
especially useful in heavy traffic conditions where frequent
gear changes are required. The system can be applied in
racing bikes for faster and more precise gear shifting. It is
beneficial for physically challenged riders as it reduces the
need for manual foot operation. The mechanism can be
implemented in electric vehicles for smooth and controlled
transmission. It is commonly used in engineering student
projects to demonstrate automation concepts.

APPLICATIONS
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The system can also be applied in all-terrain vehicles
(ATVs) and go-karts. It is useful in industrial machines
where push-button control is preferred. The mechanism can
be integrated with semi-automatic transmission systems. It
helps in reducing rider fatigue during long journeys. The
system improves overall riding comfort and convenience. It
can be used in remote-controlled or robotic vehicles. The
mechanism is suitable for customized and modified
vehicles. It is also wuseful in testing and research
applications in automotive engineering. The system can be
adapted for agricultural machinery requiring simple
control. It provides quick response in emergency gear
shifting situations. It is applicable in training vehicles for
beginners. Overall, the mechanism is versatile and suitable
for various automotive and mechanical applications.

XII. FUTURE SCOPE

The button operated gear shifting mechanism has great
potential for future development in the automotive field. It
can be further improved by integrating microcontrollers for
intelligent control. Advanced sensors can be used to enable
automatic gear shifting based on speed and load conditions.
The system can be combined with IoT technology for
remote monitoring and diagnostics. Use of more efficient
actuators can improve performance and reduce energy
losses. The mechanism can be made more compact and
lightweight for better vehicle integration. Waterproof and
dustproof designs can enhance reliability in harsh
environments. It can be integrated with electric and hybrid
vehicles for better efficiency. Development of wireless
control systems can eliminate complex wiring. The system
can be enhanced with safety features to prevent accidental
gear shifts. Artificial intelligence can be used for predictive
gear shifting. The mechanism can be adapted for heavy
vehicles with higher force actuators. Cost reduction
techniques can make it more affordable for mass
production. Improved battery technology can increase
system reliability. The system can be integrated with
smartphone applications for control and monitoring. It can
be used in autonomous vehicles for automated transmission
systems. Future designs can focus on reducing response
time and increasing accuracy. Overall, the mechanism has
strong potential for innovation and wider industrial
applications.
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XIV.

The gear shifting mechanism for a two-wheeler is an
important system that ensures smooth and efficient
transmission of power. This project successfully
demonstrates the working and design of an improved gear
shifting mechanism. The system is designed to provide ease
of operation and reduce rider effort during gear changes. It
helps in achieving quick and accurate shifting, improving
overall vehicle performance. The mechanism reduces
mechanical losses and enhances transmission efficiency. It
also minimizes wear and tear of gearbox components due
to smooth engagement. The design focuses on reliability,
durability, and user comfort. By using simple components,
the system remains cost-effective and easy to maintain. The
project highlights the importance of proper synchronization
in gear shifting. It ensures better control of the vehicle
under different driving conditions. The mechanism can be
easily adapted to existing two-wheeler models. Testing and
analysis show improved response time during gear shifting.
The system contributes to safer riding by reducing shifting
errors. It also enhances fuel efficiency by maintaining
optimal gear selection. The design can be further improved
with automation and electronic control. The project
provides practical knowledge of mechanical systems and
transmission. It also develops skills in design, fabrication,
and testing. Overall, the gear shifting mechanism proves to
be effective and efficient. The objectives of the project
have been successfully achieved. This system has great
potential for future advancements in two-wheeler
technology.

CONCLUSION
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