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flywheel to rotate and impart torque to a central shaft
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ROTARY INTERNAL COMBUSTION ENGINE

BACKGROUND OF THE INVENTION

[0001] This invention relates to engines, and more par-
ticularly, to an internal combustion engine that can be used
either as a power source for a motor-driven machinery or a
pump.

[0002] The convention internal combustion engine used as
a power source in the industry has one or more cylinders
with pistons moving within the cylinders; the cylinders are
arranged in a straight line, one after another, or in a V
configuration. Such engines are inefficient as a large amount
of power is lost in moving the pistons up and down along the
line before the energy reaches an output shaft. Conventional
internal combustion engines have valves that regulate the
intake of the fuel, valve screws, rockers, lifters, timing belts,
head gaskets, and other elements that constitute the structure
of the engine; these elements, while required, increase the
expense while not substantially increasing the output energy.

[0003] Rotary type engines overcome some of the prob-
lems associated with conventional reciprocating piston
engines. Rotary piston engines are different types of internal
combustion engines and consequently require less space for
operating the motor-driven machinery. The most popular
rotary engine is the so-called Wankle rotary engine, which
has a piston with a triangular cross-section. The piston
rotates in a specially shaped cylinder. Since the cylinder is
irregularly shaped, it has problems with sealing, which
translates into high fuel consumption and lower input to
output energy ratio.

[0004] There is room, therefore, for improving a rotary
internal combustion engine. The present invention contem-
plates elimination of drawbacks associated with conven-
tional engines and provision of a novel rotary engine that
occupies less space and has higher input/output energy ratio.

SUMMARY OF THE INVENTION

[0005] It is, therefore, an object of the present invention to
provide a rotary type piston engine that uses reciprocating
pistons moving in rotating cylinders.

[0006] It is another object of the present invention to
provide a rotary engine that generates high torque for
rotating an output shaft and provides greater fuel efficiency
as compared to other rotary type engines.

[0007] These and other objects of the invention are
achieved through a provision of a rotary engine, which has
a housing defining a circular inner chamber. A plurality of
cylinders is positioned in the inner chamber, each of said
cylinders having a longitudinal axis extending radially in
relation to a center of the chamber. Each of the cylinders
houses a reciprocating piston mounted for axial movement
in a respective cylinder towards and away from the center of
the inner chamber.

[0008] The inner chamber houses a flywheel and a gear
assembly operationally connected to the reciprocating pis-
tons. The flywheel has a plurality of distinct vanes, between
which at least a portion of the gear assembly is mounted. The
flywheel is mounted for rotation inside the inner chamber
with a flywheel ring fitted in the inner chamber. The flywheel
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ring is provided with a plurality of equidistantly spaced
openings, each sized and shaped for receiving cylinders
therein.

[0009] The gear assembly comprises a pair of parallel
spaced-apart main gear wheels mounted for rotation about a
central axis of said inner chamber and a plurality of plan-
etary gear wheels operationally connected to a respective
reciprocating piston. Each of the smaller planetary gear
wheels engages a respective main gear wheel and transmits
rotational force to the main gear wheels. The planetary gear
wheels are mounted in pairs of spaced-apart parallel plan-
etary gear wheels; they are provided with gear teeth that
mesh with the gear teeth of the main gear wheels. The
distance between the planetary gear wheels in each of the
pairs of planetary gears is substantially similar to a distance
between the spaced main gear wheels.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Reference will now be made to the drawings,
wherein like parts are designated by like numerals and
wherein

[0011] FIG. 1 is a perspective view of the rotary engine in
accordance with the present invention supported by a sche-
matically illustrated oil pan.

[0012] FIG. 2 is a perspective view of the rotary engine in
accordance with the present invention.

[0013] FIG. 3 is a perspective view of the rotary engine in
accordance with the present invention with the cover
removed.

[0014] FIG. 4 is a perspective view of the rotary engine of
the present invention with the cover removed and showing
internal gears.

[0015] FIG. 5 is a partially cross-sectional view showing
the rotary engine of the present invention with the recipro-
cating pistons.

[0016] FIG. 6 is a cutaway view of the engine of the
present invention showing a pair of planetary gears.

[0017] FIG. 7 is an exploded view of the rotary engine in
accordance with the present invention.

[0018] FIG. 8is a detail exploded view showing one of the
reciprocating pistons of the present invention and a pair of
planetary gears associated therewith.

[0019] FIG. 9 is a cross-sectional view illustrating an oil
flow in the system of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0020] Turning now to the drawings in more detail,
numeral 10 designates the rotary internal combustion engine
in accordance with the present invention. The engine 10
comprises a housing, or outer casing 12, which can be
mounted to rest on an oil pan 14. An oil pump 16 is
connected to the engine by oil lines 18 and 19 schematically
shown in FIG. 1. The housing 12 is made from a non-
corrosive material suitable for retaining rotating rotary
engine block therein.

[0021] The housing 12 is provided with a cover 20, which
protects the internal working parts of the engine and protects
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the internal moving parts of the engine during operation. The
cover 20 is secured to the housing 12 by a plurality of
securing means 22, which can be screws, bolts, or other such
suitable fasteners. An opening 21 is formed in the lower part
of the cover 20 to allow oil exit from an internal chamber
formed in the housing 12. The oil may exit directly through
the opening 21 or a plug may be inserted into the opening 21
to guide exit of oil into the oil pan 14.

[0022] A central opening 24 formed in the cover plate 20
allows extension of an output end 26 of a drive shaft 28
therethough. The drive shaft 28 is guided through the
opening 24 by a drive shaft guide 27 and sealed by a drive
shaft gasket 25. The output end 26 of the output shaft 28
extends through the opening 24 a distance from the cover
plate 20 to allow connecting of the engine 10 to a motor-
driven machinery (not shown).

[0023] An air intake opening 30 is formed in a lower side
of the housing 12 and an exhaust gas opening 32 is formed
in the opposite lower side of the housing 12 below the cover
plate 20. The intake opening 30 allows air to enter the
interior of the housing 12 and proceed to the combustion
chamber via vacuum pressure with the possible combustible
of an external turbo system or super charger pressure sys-
tem.

[0024] A fuel injection member 34 is secured on the side
of the housing 12 above the air intake 30. The air intake
opening 30 communicates with an intake groove 34 formed
in the lower part of an internal chamber 36 on the housing
12. The exhaust opening 32 communicates with an exhaust
groove 38 formed in the lower part of the chamber 36. The
exhaust opening 32 allows exhaust of emission gases fol-
lowing combustion, assisted by the pressure created by a
piston during an exhaust stroke. Emission gas exhaust may
also be assisted by an optional turbo. A spark plug 40 is fitted
in the top part of the housing 12 for initiating combustion of
the fuel and air mixture inside a cylinder communicating
with the spark plug 40.

[0025] The rotor block is encased inside the chamber 36.
The chamber 36 houses the reciprocating pistons, a fly wheel
60, main gear wheels 62, 64, planetary gear wheels as well
as the output shaft 28. A cover plate gasket 42 is mounted
about the circumference of the cover plate 20 and seals the
circumference of the cover plate against the inner wall of the
chamber 36 to prevent leakage of intake gases and liquids
from the chamber 36. The heavy dynamically balanced
flywheel 60 is located inside a flywheel ring 44; it builds up
rotational force with speed and momentum of the gear
rotation and effectively stores the energy. The flywheel 60 is
made of four distinct portions or vanes, between which at
least a portion of the planetary gear wheels is mounted. The
flywheel 60 is held firmly against a bearing engaging the
central shaft 28.

[0026] The flywheel ring 44 is mounted inside the cham-
ber 36 and has slightly smaller outer diameter than the
interior diameter of the chamber 36. The flywheel ring 44 is
sealed against the inner wall of the chamber by a gasket 46.
The wheel 44 has four openings 45 formed about the
circumference of the wheel and spaced at 90 degrees from
each other. The openings 45 are each adapted for receiving
a cylinder with a reciprocating piston therein. A compression
ring is fitted in each opening 45 to prevent gas leakage from
the cylinders. A compression ring guide 47 is provided for
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retaining the compression rings in place. The flywheel ring
44 rotates inside the chamber 36 along with the flywheel and
the engine cylinders during operation about a central axis
defined by the shaft 28.

[0027] A flywheel cover plate 48 is mounted inside the
housing and protects the rotating wheel 44 and rotates
therewith. A plurality of radially extending grooves 50 are
formed about the circumference of the cover 48. An oil fin
52 is fitted in each of the grooves 50 as shown in detail in
FIG. 3. The oil fins 52 pick oil from the bottom of the
combustion chamber and cool the oil as the flywheel cover
48 rotates along with the flywheel ring 44.

[0028] Mounted in the chamber 36 is a pair of main gear
wheels 62, 64; the wheels 62, 64 are secured in the housing
12 and do not spin inside the fly wheel ring 44. The output
shaft 28 is operationally connected to one or more main gear
wheels and receives torque from the main gear wheels
during operation of the engine. In this embodiment, there are
two main gear wheels 62 and 64 provided. The main gear
wheels 62 and 64 are connected to each other by a plurality
of securing members 66 (FIG. 4) and are retained in a
parallel relationship to each other by a main bearing 59,
which extends through an opening 61 formed in the fly
wheel 60 (FIG. 5). The main gear wheels 62 and 64 are
provided with a plurality of gear teeth 68 formed about the
outer circumference of the wheels 62 and 64.

[0029] The main gear wheels 62 and 64 are operationally
connected to and receive the rotational force from, a plu-
rality of “planetary gear wheels,” which have matching teeth
formed about their outer circumference to mesh with the
teeth 68 and transmit torque to the main gear wheels 62, 64.
The main gear wheel 62 is engaged by the planetary gears
72, 76, 78, and 82 while the main gear 64 is engaged by
planetary gears 70, 74, 80, and 84. The planetary gears are
arranged in parallel pairs, supported by a connecting shaft
that provides a common axis or rotation for the pair of
planetary gears. The planetary gears 70 and 72 rotate about
a common shaft 86, the planetary gears 74 and 76 rotate
about a common shaft 88, the planetary gears 78 and 80
rotate about a common shaft 90, and the planetary gears 83
and 84 rotate about a common shaft 92. Of course, if only
one main gear wheel is provided, there will be no need to the
pairs of planetary gear wheels.

[0030] Mounted within the combustion chamber 36 is a
plurality of reciprocating pistons moving within their
respective cylinders. In the embodiment shown herein, four
cylinders with four reciprocating pistons are illustrated. It
will apparent to persons skilled in the art that the number of
cylinders can vary depending on the particular design and
desired power output of the engine. The cylinders and their
respective pistons are mounted to the flywheel ring 44 and
extend inwardly into the annular space defined by the
flywheel ring 44. The cylinders and their respective pistons
extend in a radial direction from the center of the ring 44.
The tops of the cylinders are inscribed within the circum-
ference defined by an inner wall 94 of the chamber 36.

[0031] A first cylinder 100 is provided with a reciprocating
piston 102 that moves towards and away from the center 104
of the rotor block. The piston 102 is connected to a piston
rod 108 which carries a crankshaft 110 on the inner end
thereof. The crankshaft 110 engages a bearing, which con-
tacts an off-center shaft connecting the planetary gears 82,
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84. To and fro movement of the piston 102 transmits
movement to the connecting shaft and causes rotation of the
planetary gears, and this to the main gears 62, 64. A
compression ring 112 seals the cylinder against the interior
of the chamber 36. A wrist pin 114 secures the piston rod 108
with the piston 100.

[0032] A second cylinder 120 has a longitudinal axis,
which extends at 90 degrees to the longitudinal axis of the
first cylinder 100. It will be apparent to persons skilled in the
art that the position of the cylinders changes, depending on
their relative position in the chamber 36, and at a particular
moment one of the cylinders serves as a combustion cylin-
der, another—as an intake cylinder, a third as a compression
cylinder, and a fourth—as an exhaust cylinder. With rota-
tion, another cylinder becomes a combustion cylinder, etc.

[0033] The second cylinder 120, similarly to the cylinder
100 is provided with a reciprocating piston 122 moving
inside the cylinder 120. The piston is engaged to a piston rod
124 and a crankshaft 126. The piston 120 is sealed against
the inner wall 94 of the chamber 36 by a compression ring
123. The crankshaft 126 contacts a bearing 130, which is
engaged with an off-center connecting shaft, as will be
explained in more detail hereinafter. The crankshaft 126
transmits rotation to the connecting shaft causing rotation of
the planetary gears 70 and 72, thereby transmitting torque to
the main gear 62 and 64.

[0034] A third cylinder 136 has a longitudinal axis extend-
ing at about 90 degrees in relation to the axis of the cylinder
120 and 180 degrees in relation to the axis of the cylinder
100. The cylinder 136 houses a reciprocating piston 137,
which moves in a radial direction in relation to the center
104 of the chamber 36. The piston 137 is secured by a wrist
pin 140 to a piston rod 142 that carries a crankshaft 144 on
the innermost end thereof. A bearing 146 engages the
crankshaft 144 and an off-center connecting rod secured
between the planetary gears 74, 76. The piston rod 142
moves the piston rod 142, causing rotation of the planetary
gears 74 and 76 within the chamber 36. A compression ring
138 seals the cylinder 136 against the inner wall of the
chamber 36 and prevents gas leakage from the cylinder
during operation.

[0035] A fourth piston 150 has a longitudinal axis oriented
at 90 degrees in relation to the axes of the pistons 100 and
136 and 180 degrees in relation to the longitudinal axis of
the piston 120. The fourth cylinder 150 has a reciprocating
piston 152 and is sealed against the interior of the chamber
36 by a compression ring 154. A wrist pin 156 connects the
piston 152 to a piston rod 158, which in turn carries a
crankshaft 160 on the innermost end thereof. The crankshaft
contact a bearing 161, which engages an off-center connect-
ing shaft to transmits movement of the piston rod 158 to the
planetary gears 78 and 80 causing their rotation and in turn
causing rotation of the main gears 62 and 64.

[0036] FIG. 8 illustrates in detail a manner of connection
between the piston 124 with the planetary gears 70 and 72.
It will be understood that such connection is applicable to all
pistons used in the engine structure of the instant invention.
As can be seen in the drawing, each of the planetary gears
70, 72 is provided with a central opening 63, 65, respec-
tively. A gear shaft 67 is positioned in the opening 63 and
supported by a bearing 69. A shaft 71 is positioned in the
opening 65 and supported therein by a bearing 73. The
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planetary gear 70 has an off center opening 170 and the
planetary gear 72 has an off center opening 172. The
connecting off-center shaft 180 has reduced diameter out-
wardly extending portions 182 and 184. The portions 182
and 184 fit within respective off-center openings 170 and
172 securing the planetary gears 70 and 72 in a parallel
relationship to each other.

[0037] An arcuate cap 186 has outwardly extending
flanges 188 and 190. The flanges 188 and 190 are provided
with openings 192, 194 respectively for receiving fastening
members 196 and 198 therein. This securing means can be
screws, bolts or other suitable fasteners that allow securing
the cap 186 to the flywheel 60. The cap 186 is adapted for
engaging the shaft 71, which extends through the central
opening 65 of the planetary gear 70. A similar cap 200 is
provided for engaging the central shaft 67, which passes
through the opening 63 of the planetary gear 72. The cap 200
similarly to the cap 186, is provided with outwardly extend-
ing flanges having openings therein. Only one opening 202
can be seen in a flange 204 in FIG. 8. A fastening member
206 passes through the opening 204 for securing the cap 200
to the flywheel 60.

[0038] An arcuate cap 210 is provided for securing the
off-center shaft 180 to the crankshaft 126. The cap 210 is
provided with outwardly extending flanges 212, 214, each
having openings for receiving securing members 216, 218 of
the crankshaft 126. The outwardly extending securing mem-
bers 216, 218 are secured by fastening member, for instance
nuts 220, 222, after passing through openings formed in the
flanges of the cap 210. A pair of bearings 130 and 131 fit
between the crankshaft 126 and the cap 210 respectively,
engaging the off-center shaft 180 and protecting the shaft
126 during rotation.

[0039] The caps in position of the caps 200 are secured to
the flywheel 60, as shown in FIG. 4. It will be understood
that the caps 186 are similarly secured to the flywheel 60 on
the opposite side of the flywheel 60. The fastening members
196, 198 and 205, 206 engage with an end 61 of the flywheel
60. The securing members can be seen in engaging a cap 230
on the planetary gear 76. It would be understood by persons
skilled in the art that identical arrangements are provided for
each of the planetary gears.

[0040] FIG. 5 illustrates the four strokes of the engine 10.
Starting with the combustion stroke illustrated in relation to
piston 120, the spark plug 40 sends an igniting charge to the
mixture of air and gasoline in the cylinder 120, expanding
the gas inside the cylinder and causing compression of the
piston as shown in relation to the compression stroke of the
cylinder 136. The piston 137 moves towards the center of the
chamber 36, causing movement of the planetary gear and
rotation of the main gear wheels 62, 64.

[0041] The third quadrant is the exhaust quadrant contain-
ing the cylinder 150, wherein exhaust gas released during
the compression stroke exhaust through the opening 32. The
intake stroke is presented in the quadrant of the circular
chamber 36 containing the cylinder 100 illustrates the loca-
tion of the piston 102 at a position innermost towards the
center 104 of the chamber 36, at the time when the air enters
the chamber 36 through the air intake port 30 and fuel is
delivered through the fuel injector 33. The main gears 62, 64
are rotated in the direction of an arrow 236 as shown in FIG.
4, transmitting rotation to the output shaft end 26. The shaft
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end 26 can be connected to machinery, pump, or other
apparatus that needs power for operation.

[0042] The centrifugal force created by the operation of
the engine 10 through the combustion and compression
strokes provides sufficient energy to the machinery opera-
tionally connected thereto. By connecting the cylinders to
extend in a radial direction from the center of the main gear,
the present invention achieves high energy output while
occupying considerably less space than is possible with
conventional internal combustion engine but in the cylinders
positioned in line or in a “V” configuration.

[0043] FIG. 9illustrates circulation of il in relation to one
of the cylinders of the engine of the present invention,
showing the oil path from the oil delivering conduits 18 and
19.

[0044] Many changes and modifications can be made in
the design of the present invention without departing from
the spirit thereof. I therefore pray that my rights to the
present invention be limited only by the scope of the
appended claims.

1 claim:
1. A rotary engine apparatus, comprising:

a housing defining a circular inner chamber;

a plurality of cylinders positioned in said chamber, each
of said cylinders having a longitudinal axis extending
radially in relation to a center of the chamber;

a plurality of reciprocating pistons, each mounted for
axial movement in a respective cylinder;

a gear assembly operationally connected to said recipro-
cating pistons; and

a central shaft operationally connected to said gear assem-
bly for receiving rotational force from said gear assem-
bly.

2. The apparatus of claim 1, further comprising a flywheel
having a plurality of distinct vanes, between which at least
a portion of the gear assembly is mounted.

3. The apparatus of claim 2, further comprising a flywheel
ring fitted in said inner chamber and surrounding said
flywheel.

4. The apparatus of claim 3, wherein said flywheel ring is
provided with a plurality of equidistantly spaced openings,
and wherein each of said plurality of cylinders is fitted
through a respective opening in the flywheel ring.

5. The apparatus of claim 1, wherein said gear assembly
comprises at least one main gear wheel mounted for rota-
tional movement about a central axis of the inner chamber
and a plurality of planetary gear wheels, each planetary gear
wheel being operationally connected to a respective piston,
said planetary gear wheels rotating about said at least one
main gear wheel, while being engaged by said at least one
main gear wheel.

6. The apparatus of claim 1, further comprising an air
intake opening for delivering air inside the inner chamber.

7. The apparatus of claim 6, wherein said inner chamber
is defined by a circular wall, and wherein an intake groove
is formed in said wall, said intake groove communicating
with the intake opening.

8. The apparatus of claim 1, further comprising an exhaust
opening in fluid communication with said inner chamber for
allowing exhaust gases to exit the inner chamber.
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9. The apparatus of claim 8, wherein said inner chamber
is defined by a circular wall, and wherein an exhaust groove
is formed in said wall, said exhaust groove communicating
with the exhaust opening.

10. The apparatus of claim 1, further comprising a fuel
injector mounted in fluid communication with said inner
chamber for delivering an ignitable fuel to said inner cham-
ber.

11. The apparatus of claim 1, wherein said flywheel ring
is provided with an inwardly extending flange, and wherein
a flywheel cover is detachably secured to said flange.

12. The apparatus of claim 11, wherein said flywheel
cover is provided with a plurality of radially extending
grooves, and wherein each of said radial grooves receives an
elongated fin for facilitating circulation of a lubricating
substance in said engine.

13. The apparatus of claim 1, further comprising a cover
plate secured to said housing and covering said inner cham-
ber.

14. The apparatus of claim 13, wherein said cover plate is
provided with an opening to allow draining of the lubricat-
ing substance from said housing.

15. The apparatus of claim 2, wherein said gear assembly
comprises a pair of parallel spaced-apart main gear wheels
mounted for rotation about a central axis of said inner
chamber and a plurality of planetary gear wheels operation-
ally connected to a respective reciprocating piston, each of
said planetary gear wheels engaging a respective main gear
wheel and transmitting rotational force to said main gear
wheels.

16. The apparatus of claim 15, wherein said planetary gear
wheels are mounted in pairs of spaced-apart parallel plan-
etary gear wheels, and wherein a distance between said
planetary gear wheels in each of said pairs is substantially
similar to a distance between the spaced main gear wheels.

17. The apparatus of claim 15, wherein each of said
planetary gear wheels is provided with a central opening for
receiving a portion of a central shaft therein and an off-
center opening for receiving an off-center shaft therein.

18. The apparatus of claim 17, wherein the each of the
portions of the central shaft is provided with an arcuate cap,
and wherein each of caps is secured to the flywheel.

19. The apparatus of claim 15, wherein each of said
reciprocating pistons is provided with a piston rod carrying
a crankshaft on a free end thereof.

20. The apparatus of claim 19, wherein said off-center
shaft is provided with an arcuate cap, and wherein said cap
is secured to a crankshaft of a respective reciprocating
piston.

21. The apparatus of claim 1, wherein said housing is
provided with an opening for accepting an end of a spark
plug to ignite fuel delivered into the housing.

22. The apparatus of claim 1, wherein said engine is a
four-stroke engine.

23. A rotary engine apparatus, comprising:

a housing defining a circular inner chamber;

a plurality of cylinders positioned in said chamber, each
of said cylinders having a longitudinal axis extending
radially in relation to a center of the chamber;

a plurality of reciprocating pistons, each mounted for
axial movement in a respective cylinder;
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a gear assembly operationally connected to said recipro-
cating pistons, said gear assembly comprising a pair of
parallel spaced-apart main gear wheels mounted for
rotation about a central axis of said inner chamber and
a plurality of planetary gear wheels operationally con-
nected to a respective reciprocating piston, each of said
planetary gear wheels engaging a respective main gear
wheel and transmitting rotational force to said main
gear wheels, said planetary gear wheels being mounted
in pairs of spaced-apart parallel planetary gear wheels,
and wherein a distance between said planetary gear
wheels in each of said pairs is substantially similar to
a distance between the spaced main gear wheels.

24. The apparatus of claim 23, further comprising a
flywheel having a plurality of distinct vanes, between which
at least a portion of the gear assembly is mounted, said
flywheel being mounted for rotation inside the inner cham-
ber with a flywheel ring fitted in said inner chamber, and
wherein said fiywheel ring is provided with a plurality of
equidistantly spaced openings, each sized and shaped for
receiving a respective of said plurality of cylinders therein.

25. The apparatus of claim 24, wherein said flywheel ring
is provided with an inwardly extending flange, and wherein
a flywheel cover is detachably secured to said flange, said
flywheel cover being provided with a plurality of radially
extending grooves, and wherein each of said radial grooves
receives an elongated fin for facilitating circulation of a
lubricating substance in said engine.

26. The apparatus of claim 23, further comprising a cover
plate secured to said housing and covering said inner cham-
ber.

27. The apparatus of claim 26, wherein said cover plate is
provided with an opening to allow draining of the lubricat-
ing substance from said housing.
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28. The apparatus of claim 23, wherein said engine is a
four-stroke engine.

29. The apparatus of claim 23, further comprising an air
intake opening for delivering air inside the inner chamber
and an exhaust opening in fluid communication with said
inner chamber for allowing exhaust gases to exit the inner
chamber.

30. The apparatus of claim 29, wherein said inner cham-
ber is defined by a circular wall, and wherein an intake
groove and an exhaust groove are formed in said wall, said
intake groove communicating with the intake opening and
said exhaust groove communicating with the exhaust open-
ing.

31. The apparatus of claim 23, further comprising a fuel
injector mounted in fluid communication with said inner
chamber for delivering an ignitable fuel to said inner cham-
ber, and a spark plug receptacle formed in said housing for
receiving a spark plug therein.

32. The apparatus of claim 24, wherein each of said
planetary gear wheels is provided with a central opening for
receiving a portion of a central shaft therein and an off-
center opening for receiving an off-center shaft therein.

33. The apparatus of claim 32, wherein each of the
portions of the central shaft is provided with an arcuate cap,
and wherein each of caps is secured to the flywheel.

34. The apparatus of claim 23, wherein each of said
reciprocating pistons is provided with a piston rod carrying
a crankshaft on a free end thereof.

35. The apparatus of claim 34, wherein said off-center
shaft is provided with an arcuate cap, and wherein said cap
is secured to a crankshaft of a respective reciprocating
piston.

15-15



