
Ravinder Tonk/Afr.J.Bio.Sc. 6(6) (2024)                                              ISSN: 2663-2187 
 

https://doi.org/10.33472/AFJBS.6.6.2024.856-862 

 

The Invention of an Automatically Engaging and Disengaging Parking 

Brake System with Load Cell Sensors 
 

Ravinder Tonk1, Parteek Sharma2, Anupam3, Damanjot Singh4, Khushdeep Singh5, 

Parvinder Singh6, Shikha Tuteja7 

 
1,2,3,4,5,6Mechanical Engineering Department of Chandigarh University, District: Mohali, 

State: Punjab-Pin -140413, Country- India 
7CSE-AI Department of Chitkara University, District: Patiala, State: Punjab-Pin -140401, 

Country- India 

 

Article Info 

__________________________ 

                  

Volume 6, Issue 6, May 2024 

Received: 03 March 2024 

Accepted: 11 April 2024 

Published: 08 May 2024 

doi: 10.33472/AFJBS.6.6.2024.856-862 

ABSTRACT:  

 
This research work is related to automobiles which are used to 

apply/release parking brakes of the vehicle when driver 

leaves/takes the seat. We use load cell to sense that there is 

somebody on the driving seat or the seat is empty. A load cell is a 

kind of transducer which is used to change mechanical force into a 

measurable electrical output, anything which needs to be weighed 

probably uses a load cell to do so. The Hand brake lever is coupled 

with rack and pinion setup (for vehicles with electronic parking 

brake system there will be no hand brake lever). A motor is also 

coupled with this rack and pinion setup to apply and release the 

hand brake automatically when it gets the signal to do so. The 

motor is driven by the control unit (Micro controller/Arduino) 

using load cell sensors. Sensors give a signal to control unit 

whether the seat is empty or there is someone sitting on the driver 

seat.  The whole system is programmed in such a manner that 

when the set amount of force applied to the load cell decreases (i.e. 

driver leaving his seat), the electrical signal changes proportionally 

which will actuate the motor coupled with the brake system to 

apply/release the parking brake. 

 

Keywords: Load Cell Sensors, Automatically Engaging Parking 

Brakes. 
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1. Introduction 

 

In vehicles with rear disc brake parking brake either actuates the disc calipers or a small drum 

brake housed within the hub assembly [1-5]. Parking brake can also be used as an emergency 

stop in case the main hydraulic brakes fail that is the reason why it is also called emergency 

brake. Parking brake system has a ratchet locking mechanism that will keep them engaged 

until a release button is pressed. Apart from normal lever type parking brake system there are 

also electronic parking brakes that work on the same basis but instead of a lever you have to 

press or pull the button and the motors on the rear brakes will press the pads onto the discs 

[6-8]. However, these both systems require human interaction to work as either you have to 

pull the lever or press the switch to apply parking brakes in both the system. 

 

Manual stick lever type parking brake system can only be applied manually by someone 

pushing or pulling the parking brake lever. In many cases people forget to apply parking 

brakes causing dangerous incidents. This problem has been taken care as parking brakes will 

be applied automatically with our invention. 

 

Electronic or push-button type parking brake system still needs a human interaction as you 

still have to push a button or switch to apply brakes. For this no human interaction needed 

with our invention. Parking brakes will get engaged as soon as the driver leaves his/her seat.  

 

In Automatic hand brake system, disengagement is done when gear is changed from neutral, 

this method of parking brake disengagement can be a safety concern if vehicle is parked on a 

tilted surface or slope. Or there can be cases when the vehicle is already parked in a gear 

other than neutral. In our invention we have used tilt sensor to detect whether the vehicle has 

been parked on a slope or not. If yes then it will prevent the automatic disengagement of the 

parking brakes so you can manually disengage them when needed [9-10]. 

 

The traditional hand-braking system is very simple, you apply the hand brakes by pulling the 

hand brake lever up which pulls two cables. E- Parking brakes replaced this mechanical 

system with an electrical one. In which by pressing the switch, motors on each brake caliper 

squeeze the pads onto the disc [11]. Thus, we can see that both manually operated and 

electrically operated parking brake systems require human interaction. What we are trying to 

do in our invention is to make hand brake mechanism automatically work when the driver 

leaves the driver seat. The objective behind this is many times people forget to apply the 

parking brake while leaving their vehicle which can lead to serious accidents. So, our 

invention will make this system more convenient as well as it will help the vehicle and road 

safety concerns.  

 

Traditional parking brake systems in vehicles are manually operated or require at least some 

kind of human interaction to work like pushing or pressing buttons in electronic parking 

brake system. Which lead to serious safety concerns because sometimes people do not apply 

or forget to apply the parking brakes of their vehicle while leaving.  in this invention a new 

way to apply parking brakes of a vehicle is used. In this art there will be load cell/sensors 

attached to the driver seat of the vehicle which will detect the presence of the driver on the 

driver seat as he/she takes or leaves the seat [12-13]. The load cell sensors will be coupled 

with a control unit (Arduino/micro-controller) which will be programmed to receive signals 

from the load cells and on the basis of these signals it will be controlling the high torque 

motor coupled with a rack and pinion setup. This rack and pinion setup will be directly 
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coupled with the hand brake lever mechanism. So as soon as the sensors give signal to the 

control unit, it will actuate the motor coupled with rack and pinion setup which will result in 

pulling up the hand brake lever which will further result in application of the parking brakes 

of the vehicle. A ratchet and pawl mechanism is used to hold the hand brake lever to its 

position. 

In the vehicle with electronic parking brake system we will directly use our control unit to 

control the motors on the brake calipers of the rear wheels, which presses the brake pads onto 

the brake discs after getting signals. And parking brakes will be disengaged automatically in 

case of electronic parking brake system as the driver presses the clutch or accelerate the 

vehicle. 

And for the disengagement of the parking brakes, when the driver will take his/her seat the 

load cells will detect the weight value and give signal to the control unit and it will actuate 

the motor to run in reverse order to disengage the parking brakes. But we have also used a tilt 

sensor which will detect whether or not vehicle has been parked on a tilted surface. So, it will 

prevent the automatic disengagement of the parking brakes when vehicle has been parked on 

a slope and the driver takes the driver seat because it produces safety concerns if vehicle is on 

a slope and brakes get disengaged automatically. So, in that case you can manually disengage 

the parking brakes when needed. 

 

2. Working 

 

The idea can be used in automobiles to make the parking brake system automatically work 

without any human interaction. The traditional systems still require human interaction to 

activate them. So, this invention can be very helpful to make the vehicles more convenient to 

use and much safer as it can deal with the carelessness of the driver also. In coming years, 

this idea may be developed more by addition of few of the supplementary parameters and 

also this system can be used in all types of vehicles at low cost as it has a simple, effective 

and easy mechanism. 

 

The parking brake systems which are currently used, all require a human interaction (i.e. are 

needed to activated or applied by humans in any way like pulling a lever or pressing buttons 

or switches). But our invention will make this operation automatic by engaging or 

disengaging the parking brakes when the driver takes or leaves the driver seat, by this we can 

make our vehicles a little more convenient and safer to use. As you do not have to worry 

about whether you applied the parking brakes or not while leaving your vehicle or in case you 

really forgot to apply the parking brakes. 

 

2.1 components  

Parking braking system is one of the most vital part of any automobile. traditionally the hand 

brake is operated manually (either by a hand lever or an electronic switch), But with our idea 

we are developing parking brakes that will be applied/released automatically when the driver 

leaves the driver seat of the vehicle without the need of any human interaction. The 

engagement/disengagement of parking brakes is done with the help of load cells and a simple 

rack & pinion mechanism coupled with a motor. 

 

Main components of this invention are: 

• Load cell sensors 

• Control unit 

• DC motor 

• Rack and pinion setup 
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• Locking setup 

• Inclination or tilt sensor/inclinometer 

 

2.2 Load cell sensors: A load cell converts mechanical signals into electrical signals 

proportionally. 

 
Figure1. Placement of load cells 

 

In our invention we will use these load cell sensors to detect whether the driver has left the 

driver seat or not. To do so we will be attaching the load cell sensors within the driver seat 

and with the mountings of the seat so as we can get proper signals of changing weight. So, 

the load cell sensors are the main and the first component that will actuate the operation of 

our invention. 

 

2.3 Control unit: A micro-controller or also known as embedded controller is a solitary chip 

microcomputer used to control the functions various embedded systems in robots, motors, 

vehicles. Arduino boards are micro-controller development boards which consist of micro-

controller as a part of it along with USB ports and GPIO pins etc. We are using micro-

controller or Arduino as control unit in our invention to control the DC motor coupled with 

our parking brake system. As it will be programmed to receive signals from the load cell 

sensors connected to the driver seat. As the driver will leave his/her seat the control unit will 

read the change in readings of the load cell sensors and it will actuate the motor to start 

working. The Arduino/micro-controller will be programmed in such a way that when the 

weight reading will decrease up to a fixed limit (i.e. equal to the weight acting when there is 

no one on the driver seat) only then it will actuate the motor coupled with our parking brake 

system to apply the parking brake. 

 

2.4 DC Motor: 

The hand brake lever is also coupled with this rack, so the linear motion of the rack will also 

pull up or down the hand brake lever. The motor will be controlled by a micro-controller 

which will be programmed to actuate the motor according to the signals received from the 

load cell sensors. The source of current is obtained from the 12v battery of the car. 
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2.5 Rack and pinion setup 

 

 
Figure2. Rack and pinion setup 

 

Above is the just basic visual representation of how the rack and pinion setup will be 

controlling the hand brake lever. However, in electrical parking brake system we will directly 

use our control unit to control the motors that push pads onto the brake discs. 

 

In our invention the hand brake lever is coupled with rack and pinion setup. A DC motor is 

also coupled with this setup. This motor is controlled/driven by the control unit (Micro 

controller) using load cell sensors. The Sensors give a signal to control unit when the there is 

no weight on the driver seat. Control unit then actuates the dc motor to start working and as it 

is coupled with the rack and pinion setup to which hand brake lever is also coupled it will 

result in pulling up the hand brake lever and which will result in the automatic and smooth 

application/release of the parking brakes. 

 

2.6 Locking setup 

In our invention we are using ratchet and pawl mechanism to lock the hand brake lever at its 

position when it gets applied. In this mechanism a pivoted curved bar or lever called pawl 

whose free end engages with the teeth of a ratchet so that the ratchet can only turn or move in 

one direction. 

 

So, when the parking brake gets applied automatically with the help of this mechanism, we 

will lock the hand brake lever at its position and it will be kept applied.  

 

When the automatic disengagement of the parking brakes will happen, a secondary motor 

will pull the pawl back and our main DC motor will be actuated to work in reverse direction 

when the load cells detects the driver taking his seat. So, this will lead to disengagement of 

the parking brakes automatically when the driver will sit on the seat. 

 

2.7 Inclination or tilt sensor/inclinometer: 

Inclinometers or also known as tilt sensors are the sensors designed to measure the angle of 

an object with respect to force of gravity. These sensors measure the pitch or roll angles and 

give output in the form of a electric signal. 
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Figure3. Load cell and other mountings arrangement 

 

In our invention we are using a tilt sensor to determine whether the vehicle is standing on a 

slope or not. If it detects that the vehicle has been parked on a slope then it will prevent the 

automatic disengagement of the parking brake because it can be dangerous in that situation to 

disengage the parking brakes automatically when the driver takes his seat. So, this feature 

will be able to solve the problem in present inventions related to automatic disengagement of 

parking brakes when vehicle is parked on a slope. 

 

3. Conclusions 

 

Hand brake is one of the most important components in vehicles. Traditionally the hand 

brake is operated manually (with a lever mechanism or electrically by a switch system) in our 

project, we are developing Automatic Hand Brake System for safety purpose. The hand brake 

engagement is done with the help of load sensors connected with the driver seat which when 

driver takes or leaves the seat, will signal the motor coupled with rack and pinion setup to 

apply or release the parking brakes. There is no need to driver to push any button or lever to 

engage the brake. We just leave the seat and handbrake will be applied automatically. 

• So, our invention will helpful for both convenience and safety of the vehicles. It will 

solve the problem of people forgetting to apply the parking brakes of their vehicle while 

they leave their vehicle which is a serious safety concern. 

• This system is simple and yet very effective, so it can be developed and provided at a 

very low cost. Also, its maintenance and repair will be a lot easier to do. 

• This invention can make our vehicles more convenient to use. 

• This invention can help in dealing with vehicle safety concerns. 

• It is an automatic system so, no need to worry about whether you applied the parking 

brakes or not while leaving the vehicle. 

• This invention is simple in working using simple methods and mechanisms thus giving a 

low-cost product. 
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