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Abstract— To study the working of six stroke engine by using 

single cylinder four stroke engine. In this project we have 

analyse the working of four stroke engine by dismantling the 

engine. After observation we made the cam design to change 

the four stroke engine to six stoke. Cam design was made 

through cam and roller follower displacement diagram. This 

paper dwelt the information about crank and cam shaft ratio. 
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I. INTRODUCTION 

The engine captures the waste heat from the four stroke Otto 

cycle or Diesel cycle and uses it to get an additional power 

and exhaust stroke of the piston in the same cylinder. Designs 

either use steam or air as the working fluid for the additional 

power stroke. As well as extracting power, the additional 

stroke cools the engine and removes the need for a cooling 

system making the engine lighter and giving 40% increased 

efficiency over the normal Otto or Diesel Cycle. The pistons 

in this six stroke engine go up and down six times for each 

injection of fuel. These six stroke engines have 2 power 

strokes: one by fuel, one by steam or air. 

We have modified the four stroke cam design into 

six stroke cam design because to convert conventional four 

stroke into six stroke, also we have worked on crank and cam 

shaft ratio so get desire output.  

II. PRINCIPAL 

A six stroke engine describes a number of different 

approaches in the internal combustion engine to capture the 

waste heat from the four stroke Motto cycle and use it to 

power an additional power and exhaust stroke of the piston. 

Designs either use steam or air as the working fluid for the 

additional power stoke. Injection of the fuel. The six stroke 

engine has two power strokes, one fuel, one steam or air.  

A. Working 

1st, 2nd, 3rd & 4th strokes are similar to conventional four stroke 

engine. 

B. 5th stroke 

During the fifth stroke, the exhaust valve remains open and 

the reed valve closes. Fresh air from the air filter enters the 

cylinder through the secondary air induction line provided at 

the exhaust manifold. The reed valve opens. 

C. 6th stroke 

During the sixth stroke, the exhaust valve remains open. The 

air sucked into the cylinder during the fifth stroke is removed 

to the atmosphere through the exhaust manifold. The reed 

valve opens and the reed valve closes 

III. ENGINE PART MODIFICATION 

A. Cam Shaft Design 

The fig-2 shows the design of four stoke cam design. In this 

design the cam has different lobes for inlet and outlet valve. 

The inlet and exhaust valve both open for some time, when 

inlet valve takes air inside the chamber the exhaust valve 

remains some time open to carry away unwanted air or 

exhaust particle. 

 
Fig. 1: Original Cam Diagram 

 
Fig. 2: Modified Cam Diagram 

Fig 3 is modified cam shaft design for six stroke 

engine has drawn by reverse engineering the conventional 

single cylinder four stroke engine. In this cam design the 360 

degree of the cam has been divided into 60 degree among the 

six-strokes. The exhaust cam has 2 lobes to open the exhaust 

valve at fourth stroke (first exhaust stroke) and at the sixth 

stroke to push out the steam. 

B. Crankshaft to Camshaft Ratio Modification 

In conventional four stroke engine, the gear at crankshaft 

must rotate 720 degree while the camshaft rotates 360 degree 

to complete one cycle. For six-stroke engine, the gear at the 

crankshaft must rotate 1080 degree to rotate the camshaft 360 

degree and complete one cycle. Hence their corresponding 

gear ratio is 3:1. In the four stroke engine corresponding gear 

ratio is 2:1 
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IV. CONCLUSIONS 

The modification required to convert the four stroke 

conventional engine to six stroke engine is illustrated. The 

modifications are the gear ratio between the crankshaft and 

the camshaft and modification of the cam shaft. 

In this research it is proven that the engine can work 

with six stroke engine by using the same conventional 

mechanical valve systems and the conventional engine 

starter.  

REFERENCES 

[1] Theory of machine 

[2] Ic engine 


