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Abstract— The Football (Soccer) is one of the popular game 

in the world. Nowadays most of the players are trained with 

the help of practice machine. In this paper the concept for 

Football launching is fabricated to develop the skills of the 

goal keeper and striker, to defend the strikers at the time of 

penalty shoot outs and mean while in the complete matches. 

It is completely involves with aerodynamic and mechanics 

principles. This concept was designed and developed to 

simulate the different varieties of motions, speeds, and 

trajectories, accurately and repeatedly. Two counter rotating 

wheel mechanism imparts both translational and rotational 

motions with spin. It was portable, flexible, battery 

powered, operable at various horizontal and vertical planes 

and desired combinations of both planes.  This machine is 

simple and user friendly, for assisting in acquiring the 

required skills for a player independently and to enhance 

their skills. 

Key words: Aerodynamics, Soccer Ball Machine, Ball 
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I. INTRODUCTION 

Within practice session it is good to make and perform the 

repetitive type of striking and defending the shoot of the 

ball, due to this, it subconsciously memorize the term by the 

player, which gives the better results in the match. And as 

usual a player cannot make a same shoot exactly as number 

of times their must be a need of certain machine to do so.  

 The Football Launching machine will allow a 

receiver to practice running and catch a football without 

another person throwing the ball. The player can practice 

singly on ground without his/her team mates and can have a 

good skill and develop a power of shoots over a longer 

distance. Football ball launching machine is used to develop 

a precise football thrower.  

II. METHODOLOGY  

This project includes collection of kinetic and aerodynamic 

data on different types of ball motions in football, which 

helps to players for the practice session. The methodology 

for this project is follows,[1] 

 Collection of data related to the motions of the 

machines. 

 Design of machine. 

 Testing and validation of the machine.   

A. Trajectory Analysis: 

Aerodynamics plays major contribution in all types of 

outdoor games in which a ball is used. The major interest of 

this process is that the ball which is used to play can start 

moves in straight line, and then resulting in to curved flight 

path towards the goal post, which is completely under the 

control of the striker and imparted on the defender and goal 

keeper. It is fully is in the control of the players that which 

affect the flight of a ball, which is lateral deflection such as 

swing, & curve. This effect will obtain by revolving the ball 

about its perpendicular line of flight, which generates the, 

Magnus Effect. [2] 

 
Fig. 1: Magnus Effect [2] 

1) Forces on Soccer Ball: 

The forces on the complete projectile of the soccer ball in air 

is discussed by many of the researchers [3], [4] 

  
Fig. 2: Forces acting on the Soccer Ball [5] 

V = velocity 

mg = Mass * gravitational constant  

Fd = drag force 

Fl = Left force 

a= Acceleration  

m= mass of the soccer ball 

 Incorporating the forces due to the air and gravity 

into Newton’s second law gives 

m a = FD + FL + FS + mg [5] 

B. Design of the Machine Components: 

Football is a outdoor game so basic parameter are to be 

considered, [5] 

 In put type 

 Easy to take apart and assemble 

 Portable 

 Ball carrying capacity 

 Able to generate speed in the ball 

 Able to shoot the ball  

 Able to adjust ball launching angle 

1) Motor: 

Motor is a device used to create a rotation motion. In our 

project had used single phase AC induction motor with 

capacitor start and run continues duty. Its specification is 
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230V, 50Hz, with rated output 105W with maximum current 

1.5amp speed maximum 2500 to minimum 1200 rpm. The 

speed of the motor is controlled by the regulator, so that we 

can obtain different projectile of a ball with varying in speed 

of either motor. The motor is mounted on the frame with the 

help of a plate so that it can have the oscillation of 90ᶱ 

simultaneous with the frame.  

2) Main frame: 
The main frame is used to support the circular rim and have 

a  axi u  oscillation of     so that the ball can be launch 

with a flight and aerial shoot type. It’s a cube of 

760*20*760mm of L-cross-section. 

3) Rim: 
The rim is having 600mm diameter and 10mm cross-section 

which is welded on a hub via spoke of length 180mm and 

rectangular cross-section 20*5mm 

4) Central Hub: 

It is tapper in length of 3⁰  in  8   . it has two cut’s of 
135*65 on the periphery and two 35*40mm on the same 

side of smaller diameter. The hub has a diameter of 230 and 

245 mm on either end and has thickness of 6mm. The hub 

support the plate on which motor is mounted and provide 

the circular motion to the wheel which in turn squeeze the 

ball and forces it to trace a trajectory. 

5) Roller and its supporting plates: 

The rollers are provided to support the rim and to have a 

circular motion. The roller is mounted on the plate via nut & 

bolt which are welded on the main frame.   

 
Fig. 3: Roller 

 
Fig. 4: Supporting Plates 

6) Outer frame: 

The outer frames support the main frame and provide an 

oscillation to the main frame with the help of cam 

mechanism. The size of the outer frame is 780*508*780mm 

it is also having the l cross section area as that of the main 

frame. 

7) Loader: 

Having radius 122.5mm and extended up to the end of base 

frame it is used to load the 4-5 ball simultaneously so that it 

can become easy to launch the ball one after another.  
8) Circular Wheels: 

They are mounted on the motor shaft and used to launch the 

ball. The diameter of wheel is 180mm and having width 

30mm. 

III. CONSTRUCTION  

The wheel are used to launch the ball are mounted on the 

motor shaft which in turn mount on the hub via plates. 

 The central hub is mounted on the main frame with 

the help of spoke and rim. This rim is placed on the roller 

which is mounted on the main frame to have a circular 

motion. 

 The main frame has a provision to tilt slightly 

about 10mm. This provision is made with the help of cam 

mechanism. This whole assembly is placed on the base 

frame to have an easy accommodation from one place to 

another place 

 
Fig. 5: Actual image 

IV. WORKING  

The ball is placed on the loader from which one by one ball 

is passed to a central hub. From this point the ball gains the 

energy and get in the motion. The motion is provided by the 

counter rotating wheel at about 2500rpm, this speed may 

vary according to the position of launch. The speed is 

adjusted by the use of regulators. The rim and rollers play a 

vital role in changing the path of the ball. Cam mechanism 

also helps in deciding the position with the help of main 

frame and outer frame. Base wheel also help in changing the 

path of the ball. 

V. CONCLUSION  

The machine can provide both aerial and flight path to ball 

and we had provided a provision to assemble and 

disassemble easily. 

 The main advantage  

(1) The machine is having tilting affect, which help it 

in providing a different path to a ball. 

(2) Easy to disassemble and carry. 
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