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ABSTRACT 
 
Compressors are mechanical devices which are used to increase the 

pressure of a gas/air by using a operating device to operate the compressors. 
Whereas the pressure of a gas/air can be increased without using any drive 
mechanism. In this way a lot of saving in operating cost and fixed cost can be done 
along with achieving high pressures of gas/air. You can increase the pressure up to 
any fold you want to increase. The use of higher pressures without spending any 
amount on it is in high demands in the industry. 
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INTRODUCTION 
 

A gas compressor is a mechanical device that increases the pressure of a gas by 
reducing its volume. An air compressor is a specific type of gas compressor.   Compressors 
are similar to pumps: both increase the pressure on a fluid and both can transport the fluid 
through a pipe. As gases are compressible, the compressor also reduces the volume of a gas. 
Liquids are relatively incompressible; while some can be compressed, the main action of a 
pump is to pressurize and transport liquids.   Gas turbines power the axial and centrifugal 
flow compressors that are part of  jet engines.   Steam turbines or water turbines are possible 
for large compressors.   Electric motors are cheap and quiet for static compressors. Small 
motors suitable for domestic electrical supplies use single-phase alternating current. Larger 
motors can only be used where an industrial electrical three phase alternating current supply 
is available. Diesel engines or petrol engines are suitable for portable compressors and 
support compressors.  
         In automobiles and other types of vehicles (including piston-powered airplanes, 
boats, trucks, etc.), diesel or gasoline engines power output can be increased by compressing 
the intake air, so that more fuel can be burned per cycle. But here we will increase the 
pressure without using any motor or engine. 
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    Reciprocating compressors are positive displacement machines in which the 
compressing and displacing element is a piston having a reciprocating motion within a 
cylinder. The discussion on this page on reciprocating compressor is single acting two stage 
compressor.   There are two types of reciprocating compressors: 
 
1. High speed (separable) 200 and 600 rpm       
2. Low speed (integral)   900 and 1,800 rpm.                                                                           
 

All these compressors need a huge amount of power to compress the gas. But in this 
paper we will discuss about the “Magic Compressors” in which there is no need of any drive 
mechanism or motor or any huge power to compress the gas.    
 
PROCESS AND DIAGRAM 
 

As shown the flow diagram it is a single acting double stage reciprocating 
compressor. All the parts and components are labled and named, we have also seen that the 
compressor do not have any driving mechanism. It consists of two cylinders fitted with their 
respective pistons on the same shaft. The area of piston marked no. 1 is twice that of piston 
no.2. Two vents are also provided in the back side of both the pistons as during the backward 
motion the air. 

 

 
Figure 1 

 
1. Inlet air valve      2. Outlet from cylinder no.1     
3. Inlet to cylinder no.2                      4. Discharge from cylinder no.2 
5, 6. Vent valves for cylinder no.1 and 2     

 
A1 Area of crossection of piston no. 1 A2    Area of crossection of piston no2    

entrapped in the back space can be vent easily  and do not retard the motion of the piston.  As 
the gas with a constant pressure say P1 enters the inlet valve of the cylinder no.1, it moves 
the piston no.1 back ward and piston no.2 forward, at the end of the 1st action as the piston 
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no. 1 reverses its motion the air from cylinder no.1 enters into the cylinder no. 2 through the 
connected pipe as shown .As the cylinder no.2 is filled with the gas  and due to the force 
difference on the both of the pistons ,the shaft movement will continue and at the exit of the 
2nd cylinder you will get the pressure of the gas double as that at the entrance. As described 
below If P1is the pressure of the inlet gas, A1 is the area of the 1st piston, and Let P2 is the 
pressure at the outlet of the cylinder no.2 and let the area of piston no. 2 is A2.   
We know that  A1 = 2 A2                                                                                       
Force = Pressure x Area                                                                                                                                                 
Force in piston no1     = P1 x A1                                                                                                                                    
Force on Piston no. 2  = P2 x A2                                                                                                                                             
At the equilibrium condition the two force will be equal for the free movement of the pistons                                                                     
 
So   P1 x A1 = P2 x A 2                  As A1 = 2 x A2                                                                                                                                                         
 
then P2 = 2 x P1 and similarly for  an ideal gas V2 = 1/2 x V1 ,   if  V1 and V2 are the 
volumes of the gas at the entrance and exit of the compressor. 
 
CONCLUSIONS 
 

Using these magic compressors we can achieve the pressure according to our needs 
without any drive mechanism and without spending any amount on the equipment. These 
compressors are very useful tool in the industry. They are called magic compressors because 
they do not need any drive mechanism or power to run on. 
 
REFERENCES  
 
1.  Wikipedia.                                                                                                                                                         
2.   Introduction to chemical engineering  thermodynamics, J. M. Smith, H. C.Van Ness, M. 

M. Abbott. 
  

 
 
 
 
  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 


