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Abstract— There are many types of jacks available in the 

market to lift an automobile to access the underbelly of the 

vehicle. However, these jacks are too huge to carry around or 

require the vehicle to be taken to some garage. The 

dependency of an individual on garage or other services 

increases. During emergencies or in places where the 

probability of finding a service station is very low such as 

hilly regions, rural areas, forest areas and etc., it becomes 

extremely hard to replace a punctured tire or temporarily fix 

a broken axle on one’s own. The time taken for a support 

system to reach is tiresome. The service provided in high 

demand areas such as hilly regions or forests is also 

expensive. This project focuses on helping individuals and 

physically challenged persons to change a punctured tire. As 

most of the civilians out there are not trained to place a 

mechanical jack properly and lift a car, this project helps them 

to lift the vehicle in one click on their mobile phone through 

android app. This incorporated hydraulic jack helps the user 

to be self-dependent. 
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I. INTRODUCTION 

The term Hydraulic stands for operations performed using 

fluid. The selection of a fluid depends upon the purpose of 

use. A revolutionary change has taken place in the field of 

fluid power technology due to the integration of electronics 

as a control medium for hydraulic components and system. 

This project consists of a hydraulic jack, DC wiper motor, 

Arduino device, Bluetooth device, battery. The hydraulic 

system is incorporated in the automobile itself. Efforts have 

been made to include the latest possible trends in the field of 

hydraulics and allied control areas to keep the over changing 

state technology in hydraulics. In the case of tyre puncture or 

replacing wheels lift the car is more important part. This time 

we use traditional ways to lift the tyre. In that case a 

physically handicapped person, ladies’ person or aged person 

not lifts the tyre easily. They require more time and also 

require more force to lift the tyre. In that way to help those 

who are physically challenged, ladies or aged person this 

project automatic hydraulic jack system is more useful. So we 

tried to grab the opportunity. Here we use a wiper motor to 

drive the hydraulic jack loading subsequently and 

automatically. The system is very compact and fit in the 

chassis itself. The maximum weight of the complete system 

is around 2kg. Our project works on the mechanism of 

converting rotary motion of the wiper motor into 

reciprocating motion of the hydraulic jack plunger. A 

cylinder cage structure of wiper motor ensures maximum 

power delivered by consuming the available battery power 

which can be easily generated. Important thing is that power 

is available at instant and anyone can withdraw easily, 

without any hazard. Battery is also available in any car so 

when our external battery will be discharge then we use 

power in the car.  

II. PROBLEM STATEMENT 

Mechanical jack requires more effort moreover not suitable 

for uneven surfaces. It requires more power consumption also 

Maintenance is quite high as well as Suitable for small 

capacity and requires skilled labor. The purpose of this 

project is to modify the design of existing car jack in terms of 

its functionality and also human factors considerations. 

General idea of the project is to minimize the human effort 

while operating the jack. 

III. LITERATURE REVIEW 

The objective of our paper is to design and model a mobile 

application-controlled automobile screw jack using android 

programming as an Internet of Things platform. Today's 

importance on technology expansion has projected a good 

design and quality product in a lesser time to ease the 

complicated process of human being. The development of 

software has become a vital in the digital world to satisfy a 

number of demands of the user or applications. In order to 

accomplish the demand of current era, the article has been 

modelled a design for a mobile enabled hydraulic screw jack 

system. The description of evolving design and signification 

of its industrial implication has been shown here. Screw jack 

used for automobiles is emerging as necessary technology 

expansion in the industry of automobiles to produce 

application that allows lifting heavy load on applying less 

effort. The primary importance of the design of automobile 

screw jack is to reduce human involvement and their 

contribution to lift a load. Further there is a significance 

increases in the efficiency of screw jack model and its designs 

as ergonomically, (i.e.) neglecting of the complex operating 

as well as positioning of the screw jack by the operators. On 

usage of hydraulic system and pneumatic system, the system 

reduces involvement to lift load on basis of the computation 

calculation. But in this case also complexity in the posture 

and position of worker during the operation remains the same 

here. Hence, we have to design a jack for car which is 

motorized for easiness of use. But somehow in any case of 

failure in this electronic system, then the jack will be not able 

to work further manually. In this work, the entire setup is 

administrated by mobile application which is constructed as 

MIT app maker and the important functionality of this project 

is controlled using Arduino Uno which controls all the motors 

by obtaining signals from the app with help of a Wi-Fi 

module (ESP8266), Arduino builds the code which is 

encoded into it by Arduino encoder. Entire assembly is 

propagated by 60 RPM DC motors. Importance of this model 

is to make system as effortless and fast response in weight 

lifting, further it reduces the physical fatigue felt by the 

weight lift operating employee. Experimental results prove 
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that proposed model outperforms the existing Bluetooth 

based model on terms of the efficiency and accuracy. 

Key Words: Internet of Things, Screw Jack, Wi-Fi, DC Motor 

IV. OBJECTIVES 

 Finding and collection of research paper and related case 

studies, detail study of research paper 

 Describe the area in which innovation or project can be 

done, finalize the idea for the project, Design and 

modelling software required for the same. 

 Find and collect material or component required for the 

project, check the suitability of the collected devices such 

as Bluetooth HC-05 and Arduino Uno R3. 

 To carry out testing of the model to identify and 

overcome various problems. 

 Final actual setup of project. 

V. PROBLEM STATEMENT 

Mechanical jack requires more effort moreover not suitable 

for uneven surfaces. It requires more power consumption also 

Maintenance is quite high as well as Suitable for small 

capacity and requires skilled labor. The purpose of this 

project is to modify the design of existing car jack in terms of 

its functionality and also human factors considerations. 

General idea of the project is to minimize the human effort 

while operating the jack. 

VI. PURPOSE OF AUTOMATED HYDRAULIC JACK 

The hydraulic jack is a device used for lifting heavy loads by 

the application of much smaller force. It is based on Pascal’s 

law, which states that intensity of pressure is transmitted 

equally in all directions through a mass of fluid at rest. 

VII. COMPONENTS 

A. Hydraulic Jack 

 
A hydraulic jack creates pressure by moving oil through two 

cylinders via a pump plunger. The pump plunger is drawn 

back, which opens the suction valve and draws oil into the 

pump chamber. As the plunger is pushed down, the oil is 

transported through an external discharge valve and into the 

cylinder chamber. The suction valve then closes, resulting in 

pressure being built up within the chamber; causing the piston 

in the chamber to rise and lift your heavy object. This process 

can be repeated many times, allowing your load to be lifted 

higher, and higher. 

B. Slider crank mechanism 

A hydraulic jack creates pressure by moving oil through two 

cylinders via a pump plunger. The pump plunger is drawn 

back, which opens the suction valve and draws oil into the 

pump chamber. As the plunger is pushed down, the oil is 

transported through an external discharge valve and into the 

cylinder chamber. The suction valve then closes, resulting in 

pressure being built up within the chamber; causing the piston 

in the chamber to rise and lift your heavy object. This process 

can be repeated many times, allowing your load to be lifted 

higher, and higher. 

C. Ball Bearing 

 
A ball bearing is a type of rolling-element bearing that uses 

balls to maintain the separation between the bearing races. 

 The purpose of a ball bearing is to reduce rotational 

friction and support radial and axial loads. It achieves this by 

using at least two races to contain the balls and transmit the 

loads through the balls. In most applications, one race is 

stationary and the other is attached to the rotating assembly 

(e.g., a hub or shaft). As one of the bearing races rotates it 

causes the balls to rotate as well. Because the balls are rolling 

they have a much lower coefficient of friction than if two flat 

surfaces were sliding against each other. 

 Ball bearings tend to have lower load capacity for 

their size than other kinds of rolling-element bearings due to 

the smaller contact area between the balls and races. 

However, they can tolerate some misalignment of the inner 

and outer races. 

D. 12v High Torque square gearbox DC motor 

It is a Square Gear DC Motor of 500 RPM featuring metal 

gearbox for driving the shaft of the motor, so it is a 

mechanically commutated electric motor which is powered 

from DC supply. The Square Gear DC Motor are known for 

their massive torque-speed characteristic. 

 The Square Gear DC Motor comes with four M4 

mounting holes. The shaft of the motor equips metal bushes 

which makes these Square Gear DC Motor Shaft wear 

resistant. The motor will run smoothly between the voltage 

range 6 to 18 V DC and give you 500 RPM at 12V supply. 
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 The Square Gear DC Motor gives very good torque 

at an affordable price hence they are widely applicable in 

Central air conditioning valve, Amusement equipment, Coin 

refund devices, Grill, Oven; Peristaltic pump, ATM bank 

automatic system, Medical equipment, Office equipment, 

Household appliance, Automatic actuator and many more. 

Also, they are best suitable for developing Robust and 

capable robots or robotic platform, various automation 

purposes. 

E. Battery 

 
A battery is a source of electric power consisting of one or 

more electrochemical cells with external connections for 

powering electrical devices such as flashlights, mobile 

phones, and electric cars. When a battery is supplying electric 

power, its positive terminal is the cathode and its negative 

terminal is the anode. The terminal marked negative is the 

source of electrons that will flow through an external electric 

circuit to the positive terminal. When a battery is connected 

to an external electric load, a redox reaction converts high-

energy reactants to lower-energy products, and the free-

energy difference is delivered to the external circuit as 

electrical energy. Historically the term "battery" specifically 

referred to a device composed of multiple cells, however the 

usage has evolved to include devices composed of a single 

cell. 

F. Arduino Uno R3 

 
The Arduino Uno R3 is a microcontroller board based on a 

removable, dual-inline-package (DIP) ATmega328 AVR 

microcontroller. It has 20 digital input/output pins (of which 

6 can be used as PWM xoutputs and 6 can be used as analog 

inputs). Programs can be loaded on to it from the easy-to-use 

Arduino computer program. The Arduino has an extensive 

support community, which makes it a very easy way to get 

started working with embedded electronics. The R3 is the 

third, and latest, revision of the Arduino Uno. 

G. Bluetooth Module HC-05 

HC-05 is a Bluetooth device used for wireless 

communication with Bluetooth enabled devices (like 

smartphone). It communicates with microcontrollers using 

serial communication (USART). 

 Default settings of HC-05 Bluetooth module can be 

changed using certain AT commands. 

 As HC-05 Bluetooth module has 3.3 V level for 

RX/TX and microcontroller can detect 3.3 V level, so, there 

is no need to shift TX voltage level of HC-05 module. But we 

need to shift the transmit voltage level from microcontroller 

to RX of HC-05 module. 

H. L298 Motor Driver 

 
The L298 is an integrated monolithic circuit in a 15- lead 

Multi watt and PowerSO20 packages. It is a high voltage, 

high current dual full-bridge driver de-signed to accept 

standard TTL logic level sand drive inductive loads such as 

relays, solenoids, DC and stepping motors. Two enable inputs 

are provided to enable or disable the device independently of 

the in-put signals. The emitters of the lower transistors of 

each bridge are connected together rand the corresponding 

external terminal can be used for the connection of an external 
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sensing resistor. An additional Supply input is provided so 

that the logic works at a lower voltage.  

VIII. WORKING 

An android app which gives us input to a Bluetooth device 

HC 05 which correspondingly gives the signal to the Arduino 

UNO R3 to do his work which is only an input signal to 

Arduino to do its work. While the Arduino as well as 

Bluetooth device is powered by a battery supply which works 

the system. After getting input signal of working via 

indirectly from a mobile app and directly via Bluetooth 

device the stored program in its (Arduino) memory is 

actuated (the program is stored in it is stored through a 

software which tested this program) and the motor starts 

running giving a rotary output while motor is also run by the 

same battery which runs the Arduino and Bluetooth device at 

the output of motor we designed a slider crank mechanism 

which input shaft get powered through the output of the motor 

which is rotary the mechanism converts it into reciprocating 

motion without a delay through which the reciprocating arm 

of hydraulic jack is operated this arm creates the pressure 

inside the bottle of the jack by a piston inside the bottle which 

causes to lift oil as well as lifts plunger and it will produce 

useful work as like the lifting cars and anything which 

satisfied by the hydraulic jack specifications. 

A. Advantages 

The advantages are as follows: 

 It occupies less space 

 They are also less likely to jam due to rust in the screw 

thread 

 It is highly effective with heavy loads 

 It lifts loads with the minimum of effort 

 It is easier to use 

B. Limitations of Hydraulic Jack 

 A hydraulic jack is capable of exerting huge forces. This 

gives the potential for damaging the lifted items and 

injuring nearby people. We need to make sure it is 

pushing against an area that won’t get damaged by the 

force, and make sure it does not slip or tip over. If the 

pressurized oil is fed by a hose, we will need to be careful 

of leaks.     

 It has relatively slow speed 

 Hydraulic oil can emit unpleasant odor when become too 

warm due to overuse 

 It can overheat fairly quick 

 Hydraulic oil leak can cause soil and water pollution 

C. Applications 

 With an adjustable bed one can have direct control over 

positioning. The applications are as follows: 

 Has the load carrying capacity up to 3 tons 

 The overall dimensions of this jack are small, resulting 

in a compact construction. 

 Simple to design. 

 The manufacturing of this jack is easy without requiring 

specialized machinery. 

 Jack gives smooth and noiseless service without any 

maintenance. 

 A physically handicapped person, ladies’ person or aged 

person also handle the jack easily. 

IX. CONCLUSION 

The main objective of android base hydraulic jack is to lift 

the car to change the tyre with the help of less human effort 

& to help handicap persons and ladies who are not able to lift 

it easily. Doing better work with less effort is the main 

objective of human being for any field. The main aim of this 

project is to design and development android based hydraulic 

jack to lift car. And it has been done as per our expectation. 

 Catia v5 model of whole automation of hydraulic 

jack has been prepared. Time required for lift the car using 

this jack is calculated. Finally, mathematically model is 

developed to calculate load with time required to lift the car.  

X. SCOPE 

Bottle Hydraulic jack causes more effort during lifting the 

vehicle. To make an automated hydraulic jack for the ease of 

lifting the vehicle & to provide seamless operation. 
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