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Abstract— Variable N-Stroke Petrol Engine does work as 

normal four stroke during normal speed. And the same can 

be worked as six stroke engine during high speed condition. 

Thus effect of both four stroke and six stroke in a single 

engine is summarized in here. This changing operation will 

be done according to the flywheel speed with the help of 

some electronic circuits. 
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I. INTRODUCTION 

In general, a variable n-stroke petrol engine is a four-stroke 

engine with little modifications like cam assembly being 

replaced by electromagnetic valves, addition of various 

sensors and electronic circuits etc. These changes were 

made in order to switch the four-stroke engine to a six-

stroke engine at higher speeds.  

 The experimental results show that a six-stroke 

engine is effective in increasing the fuel economy by 40% 

and also lower atmospheric emissions per unit of work 

produced by the engine, that is around 65%.  

 Moreover it offers better scavenging and cooling. 

In addition to that, electromagnetic valve can reduce the 

carbon dioxide emission by 20% and can provide cylinder 

deactivation and infinitely variable valve timing, which can 

deliver up to 15% more torque at low engine speeds. 

However the biggest disadvantage of six-stroke engine, 

which is less starting torque, is eliminated by variable N-

stroke petrol engine as it works as a four-stroke engine at 

lower speeds.  

II. DETAILING OF SPECIAL PARTS AND FUNCTIONS 

A. Four Stroke and Six Stroke Operations 

The four stroke operations are normal suction, compression, 

power and expansion. And the case of fifth stroke fresh air 

is injected to the cylinder. Then the sixth stroke is injected 

air is pushes though the exhaust valve when piston moving 

BDC to TDC. Figure 1 shows the fifth stroke of the engine 

and figure 2 shows the sixth stroke of the engine. 

B. Tachometer Sensor 

A tachometer as an instrument to measure  the rotation 

speed of a shaft or disk, as in a motor or other machine. The 

device usually displays the revolutions per minute 

(RPM).Tachometers or revolution counters on cars and 

other vehicles show the rate of rotation of the engine's 

crankshaft. Tachometer sensor is placed on the output shaft 

of the gearbox. Depending on the signals send by the 

tachometer, switching is done between a four stroke engine 

and a six stroke engine in the variable N-stroke engine. Here 

I prefer Magnetic sensor. 

  
Fig. 1: Fifth Stroke  Fig. 2: Sixth Stroke 

C. Magnetic Sensor with Amplifier Module 

1-99,999 RPM. Same as the M-190 sensors but with an 

enhanced performance from the amplifier .The amplifier 

extends the operating gap to 0.25 inches (6.35mm) from the 

target. Frequently used on gears The MT-190 and MT-

190W provide a 0-5V TTL output signal. This standard 

magnetic pickup has a standard sensitivity which makes it 

best suited for high speed (>500 rpm). 

D. Electronic Circuits 

Here mainly three main circuits are used. First is the 

frequency voltage convertor circuit. Which will convert the 

tachometer output signal frequency into corresponding 

voltage. Second is the comparator circuit which is provide 

decision operation and compare output signal from the 

frequency voltage convertor with the margin voltage. Where 

the margin voltage is corresponding to limiting speed. If the 

output voltage of comparator circuit is more than the margin 

voltage, the third circuit switching circuit will engage 

ignition system to six stork distributor, otherwise normal 

four stroke distributor work for low speed condition.  And 

which is also control the operation of electromagnetic valve 

for the charge flow through combustion chamber.   

E. Distributor 

The distributor is one of the important parts in variable N-

stroke engine. It is this distributor which does the work of 

cam shaft in variable N-stroke engine. That is, providing an 

actuation for the operation of the electromagnetic valves as 

well as the spark plug. Instead of using the rotating arm, 

carbon brushes, capacitor etc in conventional distributors, I 

use a set of sensors that sends signals at perfect intervals to 

operate the electromagnetic valves. The distributor is a disc 

which rotates, by taking drive from the flywheel. A white 

strip is attached to the disc. The infrared sensors with photo 

diode will send signals when the white strip comes across 

the sensors. The white strip reflects the infrared radiations 
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most effectively. The sensors are positioned is such a 

manner that it sends signals at appropriate time. The 

positioning of sensors is a task similar to setting the angle of 

eccentric in a cam shaft. The signals are send to Valve 

Control Unit where the processing is done, before sending to 

the electromagnetic valve. There are two discs for the 

distributor which takes drive from the flywheel in 2:1 and 

3:1 ratios. One disc is for the four-stroke operation and the 

other one is for six-stroke operation. 

F. Electromagnetic Valve 

In this engine I use electro-magnetic poppet valve , because 

the conventional cam operated valve operation cannot be 

controlled as per the varying of number of strokes. These 

valves are working on the principle of lector magnetic 

induction. 

 
Fig. 3: Magnetic Pick-up Sensor Attached to the Shaft with 

Distributor 

 
Fig. 4: Electro-Magnetic Valve 

III. WORKING OF THE ENGINE 

As mentioned before, a variable N-stroke petrol engine 

works as an ordinary four-stroke engine at lower speeds. 

When the engine is switched to six stroke engine, the first 

four strokes are same as that in an ordinary four-stroke 

engine. In the fifth stroke air is sucked in through the 

additional valve provided. The figure.1 shows the air intake 

during fifth stroke through additional valve (yellow color 

valve). As the cool air from outside is entered into the 

cylinder, the heat of the cylinder cause for the expansion of 

the air inside the cylinder. This creates a pressure which 

produces a power that pushes the piston downwards for an 

additional power stroke. 

During the exhaust stroke the exhaust valve (blue 

valve) opens  as shown in the figure 2. The hot air along 

with the unburned gases is removed from the cylinder as the 

piston moves upward. In the six-stroke operation, the 

momentum of the vehicle also aids the engine performance. 

The figure 5 shows the circuit diagram of variable N-stroke 

petrol engine. Here I can see two distributors, one for four-

stroke and the other for six-stroke. 

These two distributors Take drive from the 

flywheel in 2:1 and 3:1 ratios. Two leads of the relay are 

connected to these distributors. The power for the 

electromagnet in the relay used to perform the switching is 

derived from the tachometer sensors after passing through 

various electronic circuits. On reaching a predetermined 

speed, the tachometer sensor send signal in the form of 

frequency. This is converted to voltage by frequency to 

voltage convertor. This signal then passes to comparator 

circuit which provides a constant output for a predetermined 

range of input voltage. The margin voltage provided decides 

the time to deliver the output. For instance, the margin 

voltage is 5V. If the voltage from the tachometer is equal or 

more than 5V, then only the output is produced from the 

comparator circuit. As this output is very small, it should be 

amplified. This is done by the power transistor switching 

circuit. It provides a constant amplified output voltage, say 

12 V. This voltage energizes the electromagnet of the relay 

switch. Thus switching is done between a four-stroke and a 

six-stroke at a predetermined speed. The relays operate both 

the electromagnetic valve as well as the spark plug. 

A. Advantages Variable N-Stroke Petrol Engine 

 
Fig. 5: Block diagram of variable N-stroke petrol engine  

 The engine seems to show 40% reduction in fuel 

consumption and dramatic reduction in air 

pollution. 

 The valve overlaps have been removed and the two 

additional strokes using air injection provide for 

better gas scavenging. 

 Its specific power is not less than that of a four-  

stroke petrol engine alone. 

 The engine seems to show  more  extraction of 

work per cycle. 

 An altered engine shows a 65% reduction in carbon 

monoxide pollution when compared with the four 

stroke engine alone. 

The fuel efficiency has increased and emission has 

reduced by the use of electromagnetic valve which provides 

variable valve timing. 
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IV. CONCLUSION 

Attempts are being made to develop an engine with better 

fuel efficiency and less emission, as these two are the 

matters of major concern these days. Studies are being made 

to improve the efficiency of the existing engines. The 

invention of six-stroke engine was a proof for that. The 

technology, by its manner, is developing each day. So if 

there is a new technology, it must be better than the previous 

one. In that way, an effort has been made in this concept. As 

we know, one of the major disadvantage of a six-stroke 

engine is its low initial torque. My concept variable N-

stroke petrol engine is a solution for this problem. As it 

works as a four-stroke engine at low speeds, the power 

delivered during starting will be good enough considering 

the initial torque aspect. Concentrating on the engine 

performance, we should also focus on the fuel economy. 

This concept is a contribution towards the idea of 

developing such engines. In the variable N-stroke petrol 

engine, as the name indicates, there is a variation in the 

number of strokes. This is done in order to achieve greater 

fuel efficiency without reduction in the power. The usage of 

electromagnetic valves add to the advantage of less carbon 

dioxide emission and increased fuel efficiency. Besides that, 

the reduction in weight due to the camless construction and 

better cooling offered will boost up the engine performance. 

I make use of various sensors in this concept which 

promises accuracy. The focus is given on improving internal 

combustion engines rather than choosing electric vehicles. 

This is due to the fact that the internal combustion 

combustion engines have always been better in performance 

as compared to the electric drive. However, each 

experiments and inventions should be a contribution which 

is better than the past and the present. Hope that this concept 

will be an inspiration for more innovative ideas in the future. 
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