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Abstract—There is scope for a lot of research in the field of energy 
generation, because none of the machines made yet is perfect, both in 
performance and in design. Also the engines used have very low 
efficiencies, so efforts can be made to improve the terms. Even 
modern internal combustion engines convert only one third of the 
energy of fuel into useful work. All of the steps at which energy is 
wasted are opportunities for advanced technologies to increase fuel 
economy. The world is becoming compact and there is problem of 
space, so everything we need should accommodate in small space 
and it should be light in weight. The essence of the invention is that 
the pendulum engine with a combustion chamber in which the energy 
of combustion is being converted into a swinging motion of a blade 
fixed to a shaft, which is adequate to a piston role in piston 
combustion engine, and the engine principle of operation is to use the 
same combustion chamber space by both the sides of the blade 
placed inside the combustion chamber on the engine. Due to 
spherical shape its volume to surface area ratio is very high so it 
requires minimum space and at the same capacity it gives double 
power because it is double acting in nature. The engine works in such 
a way that when one side of engine carries suction stroke the other 
side of engine carries exhaust from previous cycle. Now the rotor 
compresses the air-fuel mixture leading to suction stroke on other 
side and the side which is under compression now is subjected to 
power stroke as spark plug gives o the spark. This leads to 
compression on other side and hence the rest of the strokes follow in 
order. In this paper, it introduces complete design and manufacturing 
of combustion chamber, rotor blade for pendulum type engine for 
strength and rigidity. In this paper work, also the forces which act on 
the parts of engine are calculated and Mechanical Stress simulation 
and Thermal simulation of spherical chamber, on rotor from both 
sides is studied using ANSYS software and then results obtained for 
further implementation. 
 
Keywords: Pendulum Engine, Swinging motion, Combustion 
chamber, Rotor blade. 

1. INTRODUCTION 

Pendulum engine is basically a double acting engine, but here 
the engine has an oscillatory motion, hence the name 
Pendulum engine. The engine works in such a way that when 
one side of engine carries suction stroke the other side of 
engine carries exhaust from previous cycle. Now, the rotor 
compresses the air-fuel mixture leading to suction stroke on 

other side and the side which is under compression now is 
subjected to power stroke as spark plug gives o the spark. This 
leads to compression on other side and hence the rest of the 
strokes follow in order. Improvement is the motto of 
engineering, now-a-days there is tough competition among the 
automotive industries to make the engine better and better. 
Locomotive engine needs to be light in weight; compact that 
leads to less inertia forces which in turn improves life of 
engine and reduces maintenance cost and being light in weight 
will improve mileage of the engine. A double acting engine 
like pendulum engine can meet the above said requirement. 
Being double acting, in the same volume of combustion 
chamber, it will produce twice of power. It is designed to be an 
S.I. engine so it will add to the life of engine and reduced 
maintenance cost and less inertia of engine makes it a perfect t 
for automotive engine. However, there is always a scope for 
improvement. Being a double acting engine, it is prone to 
problem of detonation, gets overheated easily so there is a 
need of design or use of present material that can sustain high 
temperature and improvement in design of combustion 
chamber is needed that can bring more turbulence and will 
reduce detonation tendency. 

The pendulum engine with a combustion chamber in which 
the energy of combustion is being converted into a swinging 
motion of blade fixed to a shaft, playing role which is 
equivalent to a piston role in piston combustion engine, and 
the engine principle of operation is to use the same 
combustion chamber space by both the sides of the blade 
placed inside the combustion chamber on the engine shaft. So 
to make it possible, it has designed various required parts 
taking into account all necessary calculations concerning with 
kinematics, dynamics and strength calculation of basic details. 
Also In this paper, it has been analyzed various parts of the 
design with Pro-E and has also used advanced software’s like 
MATLAB, Pro-E, for designing various parts at different 
stages of progress in this research work. Various assumption 
before proceeding were taken as per our requirements and are 
as under Compression ratio is equal to7.6 Engine shall be 
designed as single cylinder, double acting and air cooled 
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Fig. 4: Drilling and Taping work for spherical chamber 

 

Fig. 5: Set up for EDM operation for spherical chamber 

3.1.3 Rotor Blade-It does the same work as piston does in 
reciprocating internal combustion engine in this case unlike 
reciprocating it swings about it mean position. When the gas 
force acts on the centroid of semi-circular rotor blade, It is 
subjected to bending moment (Mb), So Design is based on 
bending stresses induced in it. 

Design of shaft of rotor blade -The material selected for 
material of shaft is FeE steel and the design of shaft is based 
on ASME code. 

Properties of Material- Ultimate Tensile Strength Sut = 770 
MPa,  

Yield StrengthSyt = 580 MPa, Load factor for bending=Kb =2 , 

Load factor for twisting=Kt =1,For allowable shear stress,Sut = 
138:6 MPa 

Gas force, F = 14. 445335 x 103N, 

Diameter of shaft (D), D3 = 16 (Kb Mb + Kt Mt), D = 23.139 
mm 

Design of thickness of rotor blade -When the gas force acts on 
the centroid of semi-circular rotor blade, it is subjected to 
bending moment (Mb), So Design is based on bending stresses 
induced in it. Again selecting the FeE steel for rotor blade, 
with Syt =580 MPa, from flexure formula, t = 8 mm 

  

Fig. 6: Rotor blade pattern and Mould 

 

Fig. 7: Mechanical stress simulations on rotor blade 

3.1.4 Synthesis of four bar linkage- It is used here to convert 
the swinging motion of rotor blade into full circular motion 
and for that we have designed the length of linkages required 
to convert the small swinging motion into complete rotating 
motion.  

1. Graphical method-By using inversion method for three 
position synthesis of four bar chain mechanism. The 
method was used to draw a sketch in 'Pro-Engineer is 
shown window dialog box in fig. 

2. Analytical method-A program was typed in C language 
which gave the required out-puts on entering the inputs. 
Hence using all above assumed and calculated data, the 
linkage mechanism was designed and analyzed on Pro-E. 
Hence all the parts designed above were assembled and 
mechanism was given to see chances of failure while 
rotating. 
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