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ABSTRACT 

The present innovation (Figure: 1, ANNEX A) provides the 

automation in bladder manufacturing for the football in the 

sports industries. The current manual manufacturing of football 

bladder had several problems with the bladders quality, like 

thickness variation due to manual monitoring of the dipping 

time. Now this is done by PLC controller automatically. So 

uniformity can be maintained throughout the batches. The 

present invention is controlled by PLC and PLC data can be 

sent to the cloud. The data can be accessed from anywhere. 

Some sorts of monitoring are also possible by this concept. This 

is the initiation of the industry 4.0 in the present scenario in 

India. 

 

INTRODUCTION 

 It has been observed that in the sports industries most 

of the works are being done manually in manufacturing of 

sport’s goods. But due to the advancement of the various sports 

in India, there is a high demand of sports goods. So it is very 

difficult for the industries to supply the products as per the 

demands with repeatable qualities. So it is necessary to develop 

some machine for some specific purpose to achieve the quality 

level and mass production.  

 

Objective and scope of the Research 

It is among the objectives of the invention to provide a 

machine for the automatic dipping process in coagulant and 

then latex to produce superior quality bladders for the football 

industries, introducing the concept of industry 4.0, enabling the 

real time monitoring of production, operation and status of the 

machine from anywhere through the internet or mobile app. 

One of the objectives of this invention is to provide an 

automatic, robust and durable machine with simple in 

construction and operation for the fast production of the 

bladders. 

Today’s era is the era of fourth industrial revolution 

i.e. Industry 4.0, so it is felt to develop the new machines using 

the concept of industry 4.0. These kinds of machines are in 

communication with each other using wireless technology. The 

products can also communicate with the machines using RFID 

technology. All the information regarding product specification, 

design, logistics and supply is stored in the RFID chips attached 

on the raw billet or initial chassis of the product, which can be 

read and write by the RFID read/write head attached with the 

machine CPU. The useful information is utilized to take 

decision by the machine to perform the several operations on 

the objects. Real time monitoring is possible and certain 

preventive maintenance action can be taken. A number of 

sensors are attached for this purpose. 

The main ideas of Industry 4.0 have been firstly 

published by KAGERMANN in 2011 [4] and have built the 

foundation for the Industry 4.0 manifesto published in 2013 by 

the German National Academy of Science and Engineering 

(Acatech) [1]. 

The industrial value creation in the early industrialized 

countries is currently shaped by the development towards the 

fourth stage of industrialization, the so-called Industry 4.0. This 

development follows the third industrial revolution which 

started in the early 1970s and was based on electronics and 

information technologies for realizing a high level of 

automation in manufacturing [1]. The development towards 

Industry 4.0 has presently a substantial influence on the 

manufacturing industry. It is based on the establishment of 

smart factories, smart products and smart services embedded in 

an internet of things and of services also called industrial 

internet [2]. Additionally, new and disruptive business models 

are evolving around these Industry 4.0 elements [1,3]. This 

invention will further lead to develop some other machine for 

the industries to adopt the industry 4.0 concept. This is the 

advanced technology for the advancement of the production 

technology by adding the internet of things in the industrial 

application. 

Other purposes of the invention are to provide improved 

form cleaning means, improved form dipping and dripping 

means and improved means for distributing a coating on forms. 

  

Structure of the machine 

Present invention having four double acting pneumatic 

cylinders for the vertical dipping operation of the bladder 

moulds. These cylinders are mounted on the outer ends of four 

individual rods which can rotate on its axis. These rods are 

supported by the individual arm having bearing at both ends. 
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These arms are attached with the main frame rotatable in the 

horizontal plane. Each rod has a bevel pinion fastened at the 

inner ends which are meshed with the central bevel gear. This 

central bevel gear is stationary while the pinions on each rod 

can rotate. The gear ratio of the bevel gear and pinion is 1:4. 

Therefore if the main frame rotates 90° in horizontal plane in 

either direction, the rods rotate 360° about their axis and at the 

same time arms positions changes 90° from the initial position. 

When the main frame rotates 90° back the arms comes back to 

their initial position, simultaneously rods in the each arm 

rotates 360° back to their initial position. The main frame is 

rotated through 90° angles by a rack and pinion mechanism. 

The rack is drawn by another double-acting double-ended 

pneumatic cylinder. The dipping action is carried out by the 

pneumatic cylinder which is controlled by a single solenoid 5/2 

Direction Control Valve (5/2 DCV). The rotation of main frame 

is carried out by Double-acting Double-ended pneumatic 

cylinder controlled by double solenoid 5/3 Direction Control 

Valve (5/3 DCV). 

A double acting pneumatic cylinder controlled by a single 

solenoid 5/2 Direction Control Valve (5/2 DCV), is also 

employed on the main frame to facilitate the brake and locking 

mechanism during dipping action of the moulds in the tanks.  

All the cylinders are actuated by the programmable 

logical controller (PLC). The PLC has a specific logical 

program to actuate the required function. A Human Machine 

Interface (HMI) is also employed with the PLC to input the 

required instruction and to monitor the action of machine and to 

display the production of football bladders. 

Whole mechanical assembly is supported by a vertical 

column which is fastened on a sole-flange grouted on the floor. 

The PLC, HMI and other electronic utility are closed in a 

separate box to protect them from the corrosive environment of 

the factory. 

The details of each component are given below: 

a) Column: It is a vertical column made of 300mm 

diameter MS pipe, 5mm thickness and 1200mm 

height. It is capable to withstand the load of all 

components mounted on it. (Figure: a, ANNEX A) 
b) Base Plate: The base plate is mounted on the column. 

It has the bearing seat of 5mm deep so that the bearing 

can rest in centre of the column. (Figure: b, ANNEX 
A) 

c) Main Frame: The main Frame is the rotating part on 

which the four arms can be mounted. A main gear is 

fastened with the frame to it. The arms rotate with the 

Main frame. (Figure: , ANNEX A) 
d) Main Gear with rack: A gear of 30mm thickness; 

408mm pitch diameter and 136 teeth of 3mm module 

is meshed with a rack. The gear is connected to the 

Main-Frame and the rack is connected with the rod of 

double ended pneumatic cylinder. The liner motion of 

the cylinder is converted into rotary motion of main 

frame through main gear. (Figure: d, ANNEX A) 

e) Bevel Gear Set: This is the combination of four 

pinions and a wheel. The gear ratio of the wheel to the 

pinion is 1:4. The wheel of bevel gear set is rigidly 

attached to the base plate, while the pinions are 

attached to the rods of arms to rotate the cylinders 

while the main frame rotates simultaneously. (Figure: 
e, ANNEX A) 

f) Double-Acting Pneumatic Cylinder: This is the 

pneumatic cylinder of 600mm stroke and 50mm piston 

diameter. At the end of the cylinder a mould-frame 

holder is attached to hold the mould-frame. A guide 

mechanism is also provided to stop the unwanted 

rotation of the cylinder rod. (Figure: f, ANNEX A) 
g) Double-Acting Double Ended Pneumatic Cylinder: 

This is the pneumatic cylinder of 320mm stroke and 

125mm piston diameter. This cylinder facilitates the 

90° rotation of the main frame with the help of rack 

and Main gear. . (Figure: g, ANNEX A) 
h) Single Solenoid 5/2 DCV: This is the 5/2 direction 

control valve to control the direction of the air flow in 

the pneumatic cylinders for dipping. This is triggered 

by the signals generated by the PLC. (Figure: h, 
ANNEX A) 

i) Double Solenoid 5/3 DCV: This is the 5/3 direction 

control valve to control the direction of the air flow in 

the pneumatic cylinder attached to the rack. This is 

also actuated by the signals generated by the PLC. 

(Figure: i, ANNEX A) 
j) PLC: PLC stands for Programmable Logical 

Controller. This is the main controller which can be 

programmed according to the requirement of the 

function. The PLC has input and output terminals. The 

input terminals are connected with the field sensors 

and the output terminals are connected to the field 

actuators. The PLC can be programmed by many 

methods like Ladder Logics and Statement Lists etc. 

In the present invention SEIMENS PLC is being used 

(Figure: j, ANNEX A) 
k) HMI: HMI stands for Human Machine Interface. The 

display of HMI can be design according to the 

machine and the required data which would be input to 

operate the machine. Certain instructions can be given 

to the machine by the HMI. Many status of the 

machine can be monitored through the HMI. This is 

the device which is connected to the PLC.  (Figure: k, 
ANNEX A) 

l) IoT Module: This Module facilitates to send the data 

of the machine to the cloud through internet, which 

will be used to monitor the machine functions and to 

operate it from anywhere. (Figure: l, ANNEX A) 
 

 

 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 13 Number 9 (2018) pp. 218-222 

© Research India Publications.  http://www.ripublication.com 

 

 

220 

Results and analysis of Invention 

Present innovation is a novel and automatic machine to 

manufacture the bladders for the football. Previously the 

dipping process in bladder manufacturing was done manually. 

With the introduction of Football Bladder Making Machine the 

dipping processes are done automatically. Thickness of the 

bladders is a very important parameter which needs to be 

maintained uniform. During manual dipping in the latex, 

maintaining uniformity was very difficult. But in this machine 

the dipping time is controlled by the PLC, and the thickness of 

the bladders are depends on the dipping time, therefore it is 

quite possible to maintain the thickness uniformity. Another 

problem in the manual dipping was the production rate, which 

was very low. This machine enhanced the production rate. One 

of the main problems in manual dipping process was that, it 

was an exhaustive and frustrate job. This machine limited the 

job to only loading and unloading the working moulds. The 

loading/unloading module will be added in the next phase. 

The entire process of production will be monitored using 

IoT.  

The main advantage of this machine is that it requires only 

24 volts DC supply and compressed air at 6 bar pressure. No 

AC supply is required in this machine. 

This machine consumes very less amount of energy in the 

form of Air pressure and DC Supply. Therefore the solar energy 

can also be used to operate the controlling part of the invention. 

ACKNOWLEDGMENTS 

The present innovation is supported and funded by the 

Mittal Rubbers Pvt. Ltd. Udyog Puram Meerut. All the 

experiments related to this innovation are carried out in the 

advanced automation lab in Meerut Institute of Engineering and 

Technology, Meerut. 

 

Summary 
This invention relates to the manufacturing of football. 

More specially, the invention comprises a method and machine 

for manufacturing the bladder of the football of different sizes. 

The construction of the football comprises the formation of a 

bladder which is an airtight membrane of well defined 

thickness and size. A leather or Rexene covering is then applied 

to the bladder, with the well known pattern of hexagon-

pentagon or some other kind of design to form perfect round 

shape. This invention   promises many positive changes to the 

bladder manufacturing technology, flexible production and 

increased production speed, higher quality in product, 

decreasing error, improved efficiency and improved work life. 
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ANNEX A 

LIST OF FIGURES 

 

 

 

 
Figure: (1) Football Bladder Making Machine 

 
Figure: (a) Column 

 

 
Figure: (b) Base Plate 

 

 
Figure: (c) Main Frame 

 

 
Figure: (d) Main Gear with rack 

 

 
Figure: (e) Bevel Gear Set 

 
Figure: (f) Double-Acting Pneumatic Cylinder 

 

 
Figure: (g) Double-Acting Double Ended Pneumatic 

Cylinder 

 

 
Figure: (h) Single Solenoid 5/2 DCV 
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Figure: (i) Double Solenoid 5/3 DCV 

 

 
Figure: (j) PLC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure: (k) HMI 

 

 
 

Figure: (l) IoT Module 

 

 


