
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 04, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 1039 

Automatic Clutch Actuation Using Proximity Sensor 
Vivek C.R1 Shameeh Rahman T.P2 Sujay K3 Vaishakh P.R4 Vishnu K.P5 

1,2,3,4,5U.G Student 
1,2,3,4,5Department of Mechanical Engineering 

1,2,3,4,5Jawaharlal College of Engineering and Technology, Palakkad, Kerala

Abstract— Clutch system in a vehicle acts as a link for 

transmitting power between the engine and the transmission 

unit. In vehicles with manual transmission system the clutch 

is either engaged or disengaged by the driver using the 

clutch pedal. Automatic clutch actuation uses a proximity 

sensor mounted on the gear knob to actuate the clutch 

system. The sensor on detection of the drivers palm will 

signals the geared motor to disengage the clutch and on 

removal of the palm, the clutch is reengaged. 
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I. INTRODUCTION 

Clutch is one of the integral elements in a vehicle. It serves 

the purpose of engagement and disengagement between the 

driven and driving shaft i.e., from the engine to the 

transmission system. Mostly used clutches works on the 

principle of friction. Types of friction clutches are:  

 Single Plate Clutch 

 Multi-Plate Clutch 

 Centrifugal and Semi-Centrifugal Clutch 

 Cone Clutch 

The conventional clutch actuation involves the driver 

actuating the clutch pedal which in turn engages or 

disengages the clutch system. The interface between the 

clutch pedal and the clutch usually involves a hydraulic unit 

over a clutch-by-wire (CBW). Master cylinder and slave 

cylinder holding the oil forms an integral part of the 

hydraulic system. The force applied to the clutch pedal gets 

multiplied in the slave cylinder which helps in reducing the 

actuation force needed to be applied. Clutch-by-wire system 

involves a cable in a conduit connecting in between the 

clutch pedal and clutch.  The force applied on the clutch 

pedal is directly applied to the clutch without any force 

multiplication. Automatic clutch actuation involves a 

proximity sensor activating a helical geared motor which in 

turn actuates the clutch. An infrared proximity sensor 

mounted on the top of the gear know which gets activated in 

response to the driver's palm forms an integral part of the 

system. 

II. DESIGN ELEMENTS 

The concept was to develop a new mechanism for 

transmitting the actuation power from the driver to the 

clutch. The mechanism constitutes of both mechanical and 

electronic elements. The electronic system acts as a control 

unit over the mechanical elements. The mechanical elements 

further actuate the clutch. The design elements include: 

A. Infrared proximity sensor module 

The sensor module is driven by an operational amplifier. 

The microcontroller LM358 consist of dual high gain 

operational amplifiers in a single unit. It comes with a direct 

current (DC) voltage gain of around 100dB. LM358 

operates in 3V to 32V range from a single power supply.  

 
Fig. 1: Infrared proximity sensor module 

Out of 8 pins, the IC (integrated circuit) has two 

inputs and one output. The positive and negative pins give 

out Positive and negative feedback respectively. During no 

feedback situations, the operational amplifier will be having 

the infinite gain. The LM358 IC used in the sensor module 

is suitable for the function of level detection. The sensor 

module used here works with 5V 0.5A power supply. In 

response to the detection of drivers palm over the gear knob, 

the operational amplifier receives a certain voltage level 

from the infrared sensor. As this voltage crosses the 

threshold limit which can be set by a variable resistor 

provided on the sensor module, a supply of 5V 0.03A will 

be available on the output pin of the sensor module. The 

variable resistor can be used for adjusting the detection 

range of the sensor module. For both input and output, the 

ground pin is common. The sensor modules output is 

connected to the solid state relay (SSR). 

B. Solid state relay and electromagnetic relay 

Relays are commonly used electronic components for 

switching purpose. In most of the situations, a mechanical 

relay is used for switching and it works based on the 

principle of electromagnetic induction. Some types of relays 

won't be having any moving parts. One of the examples is a 

Solid State Relay (SSR). Here both electromagnet and solid 

state relays are used for switching purpose. 

As the IR sensor module output is at 5V 0.03A, it 

doesn't have the capability to operate an electromagnetic 

relay. Hence a solid state relay is used. SSR can be operated 

under minimum current available. Here the IR sensor 

module output is enough for the SSR operation.  

 
Fig. 2: Solid state relay circuit 
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The input to the SSR initially goes to the 

Optocoupler. Optocoupler is a combination of both 

photodetector and a light emitting diode (LED). A series 

resistor is also provided on the input side to control the 

current flow and thereby protecting the Optocoupler unit. As 

the SSR is supplied with input, the LED glows and the 

photodetector sends a signal to the zero crossing detector 

and the triggering unit. The output of the triggering unit is 

connected to the triac and snubber circuit. The triac and the 

snubber circuit are in parallel connection and it controls the 

switching operation. A voltage ranging from 48V to 480V 

AC and 3V to 32V DC can be switched using the SSR. 

The electromagnetic relay used here has a rating of 

12V DC as input and has the capability to switch 28V to 

30V DC - 10A and 125V to 250V AC - 10A. SSR switches 

the electromagnetic relay used here.  

 
Fig. 3: Electromagnetic relay circuit 

The electromagnetic relay usually consists of 5 

pins, out of which 2 pins are for the coils. The supply to be 

switched is given to the pole. The pole is switched to the 

normally closed pin by default. On excitation of the relay 

coil, due to electromagnetic induction, the supply is 

switched to the normally open pin 

C. Geared and non-geared motor 

Motors are devices used to convert the electrical energy to 

mechanical energy. They work on the principle of 

electromagnetic induction. Based on the type of input supply 

they can be classified into AC (Alternate current) and DC 

(Direct current) motors. The motors used here are geared 

and non-geared DC motors. The motors are implemented in 

the below-mentioned areas 

 Helical geared motor used in the half-clutch 

mechanism. 

 DC non-geared motor connected parallel to the 

electromagnetic relay as a load. 

 DC non-geared motor used in the half-clutch lever 

actuation. 

The helical geared motor used in the half-clutch 

mechanism is driven by the electromagnetic relay. A 12V 

1A supply is used for driving the helical geared motor. This 

motor is used for engaging as well as disengaging the clutch. 

The geared motor is a regular 12V motor with a gearbox on 

the output shaft. The output of the gearbox is made available 

through a shaft with 6mm diameter and 200 RPM. The main 

purpose of using a geared motor is to reduce the RPM and 

increase the torque output. The torque available at the output 

is around 3kg-cm.  

 
Fig. 4: 12V Geared motor 

The 5V DC non-geared motor used parallel with 

the electromagnetic relay acts as a load to drive the current 

into the relay for switching. The 12V DC non-geared motor 

used in the half-clutch mechanism serves the purpose of 

actuating the half-clutch lever. A self-locking push button 

switch mounted on the gear knob controlling a 12V 1A 

supply is used to actuate the non-geared half clutch motor. 

 
Fig. 5: 5V DC motor 

D. Self-locking on-off push button 

The self-locking ON-OFF push button switch is mounted on 

the gear knob for actuating the half clutch lever mechanism. 

This switch on push and release will result in locking and 

the non-geared half clutch motor will start actuating. On 

another push and release, the supply to the motor is 

interrupted and it stops working.  

 
Fig. 6: Self-locking on-off push button 

E. Tactile push button switches and Cut off pad 

Tactile push button switches are used to cut off the supply 

from the proximity sensor module to the solid state relay. 

One of the tactile push button switches is placed in the 

accelerator pedal. Normally when the accelerator is not 

actuated, the push button remains pushed. The accelerator 

pedal on actuation will make the automatic clutch inactive. 

This is done to prevent the unwanted actuation of the clutch 

while accelerating the vehicle. Unwanted actuation happens 

while the passenger next to the driver unknowingly hovering 

their hands over the sensor on the gear knob or by resting 

the palms over the gear knob by the driver, which is 

commonly seen.  
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Fig. 7: Tactile push button switch 

A cut off pad is present in the clutch pedal, which 

is provided to deactivate the automatic clutch during manual 

clutch actuation. When the clutch pedal is not actuated the 

pad won't obstruct the supply from the sensor to the SSR. 

On clutch pedal actuation the pad is pushed along with the 

pedal and the automatic clutch mechanism will become 

inactive. 

 
Fig. 8: Cut-off pad 

F. Half-clutch mechanism 

The half-clutch mechanism is what enables the vehicle to 

maneuver in lower gears using the automatic clutch 

actuation system. The basic design of the mechanism 

involves a helical geared motor on one of the side and a 

non-geared 12V motor on mounted to actuate the half clutch 

lever. A slider and a guide through which the slider moves 

and a half clutch lever held by a tension spring constitute the 

total design.  

 
Fig. 9: Half clutch mechanism 

Full engagement of clutch under lower gears will 

halt the vehicle. So intermediate actuation is provided using 

this half clutch mechanism. During operation, the helical 

geared motor will drive the slider backwards resulting in 

clutch disengagement. The output of this mechanism is a 

rope connected to the clutch pedal. On actuation of the self-

locking ON-OFF push button switch on the gear knob, the 

non-geared 12V motor will actuate the half clutch lever and 

holds the slider in an intermediate position, resulting in half 

clutch engagement. The half clutch lever and actuating 

motor is mounted on a rack. Hence the half clutch position 

can be manually adjusted by moving the motor and lever 

position. 

III. WORKING 

Infrared rays are emitted from the infrared sensor. When the 

driver places their palm over the gear knob, the rays gets 

reflected and these reflected rays are detected by the 

photodiode. The input from the sensor module is analyzed 

by an operational amplifier and gives out an output. This 

output is used to operate a solid state relay (SSR). The 

output from SSR is used to operate an electromagnetic relay 

(EMR). As the problem of back emf arises while operating 

the motor which leads to continuous operation of the motor 

even after the palm is removed, a mini motor connected 

parallel to the electromagnetic relay in order to nullify the 

effect of back emf. The EMR operates the high torque motor 

which makes the actuation of clutch possible. 

A switch is provided on the gear knob for half 

clutch mechanism. When the switch is pressed, a 12V motor 

pulls the lever which restricts the motion of the slider at a 

certain position thus engaging the half clutch. Cut-off 

switches are provided on the clutch and accelerator pedal in 

order to avoid unwanted detection. The whole system works 

using four separate power supply 

IV. CONCLUSION 

In the above work, we have made a mechanism that can 

actuate the clutch in response to drivers palm over the gear 

knob. The sensor module is mounted on the gear knob 

which senses the presence of the palm, which in turn 

operates the helical geared motor resulting in the clutch 

actuation. The half clutch mechanism is engaged by pressing 

the push button which is provided on the gear knob. After 

engaging the half clutch, the same push button is pressed 

again to disengage the half clutch. Cut-off switches are 

provided in order to avoid unwanted detection. The 

conventional way of clutch actuation brings strain to 

driver’s foot. This mechanism makes the shifting much 

more efficient by enabling precise engagement and 

disengagement of the clutch. It hence reduces the clutch 

wear. This system can be implemented in most of the 

vehicles with the manual transmission system and it also 

helps the beginner drivers to maneuver the vehicle easily  
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