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(57) Abstract: An internal combustion engine (100) is described herein. In
an embodiment, the internal combustion engine (100) includes a first engine
casing (102) and a second engine casing (104) detachably coupled to the first
engine casing (102). The first engine casing (102) houses a crankshatt (114)
and a camshaft (150). The crankshaft (114) is coupled to the camshatt (150)
to drive the camshatt (150). The second engine casing (104) houses a trans-
mission assembly (173) coupled to the camshaft (150) to receive a drive
from the camshaft (150). Further, an output shaft (172) of the transmission
assembly (173) provides an output drive.
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INTERNAL COMBUSTION ENGINE
TECHNICAL FIELD

[0001] The subject matter as described herein, in general, relates to internal combustion

engines and, in particular, relates to an internal combustion engine.

BACKGROUND

- [0002] Convenﬁonally, internal combustion (IC) engines find use in industrial,
transport, and marine applications. In transport applications, the IC engines may be used in
cars and trucks for variable speed applications and in mopeds in case of single speed

applications.

[0003] A typical IC engine includes a cylinder block having one or more cylinder bores
and a piston reciprocating in each of the cylinder bore. The reciprocating motion is imparted
to the piston by expanding combustion produéts, produced as a result of ignition of charge in
a combustion chamber of the IC engine. The reciprocating motion of the piston is converted
into a rotary motion of a crankshaft through a connecting rod. All the components of the IC
engine are housed inside an engine casing formed by a crankcase for housing the crankshaft,
the cylinder block, and a cylinder head and cylinder head cover. One end of the crankshaft is
. generally coupled to.a clutch, through which the power from the crankshaft is transmitted for

providing a final drive.

SUMMARY

[0004] The subject matter described herein relates to an internal combustion engine.
In an embodiment, the internal combustion engine includes a first engine casing and a second
engine casing detachably coupled to the first engine casing. The first engine casing houses a
crankshaft and a camshaft. The crankshaft is coupled to the camshaft to drive the camshaft.
The second engine casing houses a transmission assembly coupled to the camshaft to receive
a drive from the camshaft. Further, an output shaft of the transmission assembly provides an

output drive from the internal combustion engine.
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[0005] These and other features, aspects, and advantagés of the present subject matter
will be better understood with reference to the following description. This summary is
provided to introduce a selection of concepts in a simplified form. This summary is not
intended to identify key features or essential features of the claimed subject matter, nor is it

intended to be used to limit the scope of the claimed subject matter.

BRIEF DESCRIPTION OF DRAWINGS

[0006] The above and other features, aspects, and advantages of the subject matter
will be better understood with regard to the following description, appended claims, and

accompanying drawings where:

[0007] Fig. 1(a) illustrates a sectional view of an internal combustion (IC) engine,

according to an embodiment of the present subject matter.

[0008] Fig. 1(b) illustrates a first housing and a second housing of the IC engine in an

exploded view, according to an embodiment of the present subject matter.

DETAILED DESCRIPTION
[0009] The subject matter described herein relates to an internal combustion engine.

[0010] .Conventional IC engines usuelly include a reduction gear assembly coupled to a
~crankshaft, through a clutch. The reduction gear assembly usually includes an elaborate gear
box and serves as a multiplier for the torque generated by the IC engine and transmitted by the
.crankshaft. The reduction gear assembly is further coupled to an output gear mounted on an
output shaft of the IC engine. The reduction gear assembly provides a drive to the output shaft
through the output gear, and finally the drive is transmitted to, for exampie, a wheel of a

vehicle.

[0011] In such engines, the reduetion gear assembly and the output gear driven by the
reduction gear assembly are disposed in proximity to the crankshaft either along a length of
the crankshaft or in a lateral direction at the end of the crankshaft, as a result of which the

overall size of the IC engine is considerably large. The length of the crankshaft may also
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cause bending of the crankshaft when a clutch drum and a clutch shoe of the clutch are fitted
on the crankshaft.

[0012] The output gear and a part of the output shaft, along with the crankshaft are
generally housed in an engine casing. The engine casing usually includes a crankcase, a
cylinder block, a cylinder head, and a cjflinder head cover of the IC engine encasing the
various corﬁponents of the IC engine. The crankcase, the cylinder block and the cylinder head
may be integrated to form a single piece of engine casing, covered by the cylinder head on
top, to allow easy servicing of components, such as valve aséernblies, in the cylinder head of

the engine.

[0013] F urther,' the engine casing housing the components of the IC engine is metallic and
- usually formed as an integrated unit. As a result, the IC engine lacks flexibility to
accommodate any variations in the configuration of the engine, the reduction gear assembly,
or both. The servicing of the components of the IC engine, such as the clutch and the
reduction gear assembly, also becomes difficult as a result of such a construction of the

engine casing.

[0014] Further, a cranking mechanism is coupled to the crankshaft for cranking the IC
engine during starting the IC engine. For example, in case of a moped, a kick starter is
provided at one end of the crankshaft for a user to crank and start the IC engine. The kick
starter is usually provided on the end of the crankshaft, which protrudes outside the engine
housing. The provision of the cfanking mechanism on a far-end of the long crankshaft may
lead to further bending of the crankshaft, and hence may hamper the operation of the IC

engine.

[0015] Additionally, a reduction gear assembly adds to the length of the IC engine. In the
conventional setup, the clutch is generally an expanding shoe-type clutch, for example, a
centrifugal clutch having expanding clutch shoe. During the operation of such a clutch, the
wearing of clutch liners of the clutch shoe may cause mixing of particles of the clutch liners

with the lubrication oil and may lead to contamination of the lubricating oil.

[0016] An internal combustion engine is disclosed herein. The internal combustion engine
disclosed herein, (hereinafter referred to as.an engine), includes a first engine casing and a

second engine casing. In an embodiment, the first engine casing is formed by a crankcase, a
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cylinder block, a cylinder head, and a cylinder head cover. In one embodiment, the crankcase,
the cylinder block, the cylinder head, and the cylinder head cover may be formed integrally to
form the first engine casing. In an example, the first engine casing can be formed in two
pieces, say a right hand side first engine casing and a left hand side first engine éasing, for
convenient assembly of the first engine casing. Accordingly, in said embodiment, the first
engine casing encloses a crankshaft, a piston connected to the crankshaft through a connecting
pin and reciprocating in a cylinder bore. The cylinder bore is formed in the cylinder ‘block.
The crankshaft is supported in the first engine casing at their ends by support bearings and the
cam shaft is supported in the cylinder head.

[0017] On the other hand, the second engine casing houses parts of a starting system of
the vehicle, such as kick starter system, and parts of a transmission of the vehicle, such as a
reduction gear assembly. In an example, as explained with reference to the first engine casing,
the second engine casing can also be formed in two pieces, say a right hand side second
engine casing and a left hand side second engine casing. The second engine éasing is

explained in detail later.

[0018] With reference to the first engine casing, according to an aspect of the present
subject matter, a crankshaft sprocket wheel is mounted on one end of the crankshaft which
lies in a cavity formed in an outer wall of the first engine casing. ‘Hence, the crankshaft
sprocket wheel is housed in the cavity in the first engine casing. The crankshaft sprocket
wheel is coupled to a camshaft sprbcket wheel mounted on the camshaft. In an
implementation, the crankshaft sprocket wheel is coupled to the camshaft sprocket wheel
through a drive mechanism, such as a chain drive mechanism, and the crankshaft provides a
~ drive to the camshaft. In an embodiment, a torque multiplication ratio of about 2:1 is provided
by the crankshaft to the camshaft, i.e., the camshaft rotates at half the speed of the crankshaft,
and provides twice the torque as transmitted by the crankshaft. According to an embodiment,
a chain drive cavity can be provided in the first engine casing for housing a chain drive
mechanism. The chain drive cavity connects the cavity housing the crankshaft sprocket wheel
to a camshaft cavity formed between the cylinder head and the cylinder head cover and

houses the camshaft.
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[0019] According to an aspect of the present subject matter, the camshaft is connected to a
transmission assembly to transfer the drive to the transmission assembly. In an' embodiment,
the coupling of the camshaft and the transmission assembly is -achieved through a
disengagable coupler, and the disengagable coupler controls the transmission of drive from
the camshaft to the transmission assembly. Accordingly, the disengagable coupler is partly
mounted on a distal end of the camshaft, the distal end being the end of the camshaft farther
from the piston and extending outside the first engine casing. Additionally, the disengagable
coupler is partly mounted on a shaft of the transmission assembly. The transmission assembly

can include a reduction gear assembly, an output gear, and an output shaft.

[0020] In an implementation of the present subject matter, the disengagable coupler is a
clutch, for example, a centrifugal clutch. Accordingly, a clutch shoe of the clutch is mounted
on the camshaft and forms a part of the first engine casing, whereas the clutch drum is
mounted on a shaft of the transmission assembly. Further, in said embodiment, “the
transmission assembly is enclosed in the second engine casing, and hence, a clutch drum of
the clutch is present in the second engine casing and is engageable with the clutch shoe. The
second engine casing encloses a transmission assembly of the engine. The transmission
assembly includes a reduction gear assembly and an output gear mounted on an output shaft.
A shaft of the reduction gear assembly and the output shaft are supported by bearings at both

ends, in the second engine casing.

[0021] In an embodiment, the clutch drum of the clutch is mounted on a reduction gear "
shaft of the reduction gear assembly in the second engine casing. The reduction gear assembly
is further coupled to the output gear and provides a drive to the output shaft. Hence, the output
shaft provides an output drive from the engine. In an example, the output shaft can be further
coupled to a drive shaft to provide a final drive to the drive shaft. Say the output shaft can be
coupled to the drive shaft of a two wheeler in which the engine is implemented. In an
embodiment, an end of the output shaft projects out of the second engine casing, and has an
output sprocket wheel mounted thereon, and the output shaft is coupled to the drive shaft
through the output sprocket wheel for providing the final drive. For example, the output
sprocket wheel can be coupled to a wheel of a vehicle on which the engine is mounted, in case

the engine is implemented in the vehicle, say a two wheeler. As a result of the provision of the
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| reduction gear assembly coupled to the camshaft instead of the crankshaft for transferring the

drive to the output shaft, the crankshaft having a small length can be used.

[0022] = In one embodiment, the drive from the reduction gear assembly to the output shaft
provides a torque multiplication of a factor of about 4, i.e., the output shaft provides a torque
about 4 times the torque provided by the camshaft. Hehce, in said embodiment, the output

drive at the output shaft provides 8 times the torque provided by the crankshaft of the engine.

[0023] In an embodiment, the second engine casing also includes cranking mechanism of
the engine. The cranking mechanism includes a cranking gear assembly connected to a
cranking lever, such as a kick starter, and both, the cranking gear assembly and the cranking
lever, mounted on a crank drive shaft. The crank drive shaft is further coupled to the

_crankshaft of the engine through a unidirectional drive mechanism. In an implementaﬁon, the
unidirectional drive mechanism can be a ratchet gear-nut assembly having a crankshaft
ratchet nut which can mesh with a crank drive ratchet gear complementing the crankshaft
ratchet nut. In said implementation, the ends of the crank drive shaft and the crank shaft are
in proximity of each other, the crank drive shaft having the crank drive ratchet gear mounted
thereon and the crankshaft having the crank ratchet nut mounted thereon. When the cranking
mechanism is actuated to crank the engine, the crank drive ratchet gear on the crank drive

shaft engages with the crankshaft ratchet nut on the crankshaft and actuates the crankshaft.

[0024] The cranking lever being mounted on the crank drive shaft, instead of the
crankshaft, provides for a smaller crankshaft. With the smaller crankshaft, the weight of the
crankshaft reduces and the likelihood of the bending of the crankshaft is avoided or
considerably reduced. Further, less weight of the crankshaft reduces inertia of the crankshaft,
which further improves the vibrations caused by the engine. With the use of the smaller
crankshaft, the overall size of the engine is also reduced, in comparison to a conventional

engine of equivalent capacity.

[0025] Further, with the .provision of the first engine casing and the second engine casing,
the servicing of the engine is convenient. Furthermore, the configuration of the reduction gear
assembly and the cranking mechanism can be modified based on the requirement. For
example, based on the output torque required at the output shaft or that at the drive shaft, the -

configuration of the reduction gear and the output gear can be changed.
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[0026] In addition, with the provision of the crankshaft sprocket wheel providing torque
multiplication for the drive to the camshaft through the camshaft sprocket wheel and the
reduction gear assembly providing further torque multiplication for the drive to the output
shaft, the ‘engine does not require an elaborate gear box for providing torque multiplication for
the output drive at the output shaft. Hence, the overall cost of the engine is less. Additionally,
in case in an example the engine is implemented in a vehicle, say a two wheeler, the
aforementioned feature of the engine eliminates the need of the gear box in the vehicle, and
hence, improves the performance of the vehicle as a result of reduction in the overall weight

of the vehicle.

[0027] Fig. 1(a) illustrates a sectional view of an internal combustion engine 100. In an
embodiment, the internal combustion engine 100, referred to as engine 100 hereinafter,
includes a first engine casing 102 and a second engine casing 104, such that the first engine
casing 102 and the second engine casing 104 are disengageably attached. The first engine
casing 102 and the second engine casing 104 are shown in exploded view in Fig. 1(b). The
features of the engine 100 are explained with reference to Fig. 1(a) and Fig. (b) in

conjunction.

[0028] According to an embodiment, the first engine casing 102 is formed by a crankcase
106, a cylinder block 108, a cylinder head 110, and a cylinder head cover 112. The crankcase
106 houses a crankshaft 114, which is suppérted in the crankcase 106 at crankshaft support
bearings 116 in proximity of a first end 118 and a second end 120 of the crankshaft 114.

[0029] In one embodiment, the second end 120 of the crankshaft 114 extending outside
the first engine casing 102 has a magneto assembly 136 mounted thereon. The magneto
assembly 136 can bé connected to a power source (not shown in figure), such as a battery, for
recharging the power source. In an em‘bodiment, the magneto assembly 136 is housed inside

the first engine casing 102 and a cover 138.

[0030] Further, the crankshaft 114 is connected to a piston 140, reciprocably disposed in a
cylindér bore 142 formed in the cylinder block 108, through a connecting rod 143. Funhey,
the piston 140, when at its extreme position, close to the cylinder head 110, forms a
combustion chamber 144. The combustion chamber 144 is defined by a top surface of the

piston 140, lateral walls of the cylinder bore 142, and the cylinder head 110. Further, one or
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more inlet ports (not shown in figure) opening in the cylinder bore 142 are provided in the
‘cylinder head 110 for the inlet of charge from a fuelling device, for example, a carburettor or
a fuel pump. Further, an ignition element 146 is provided in the combustion chamber 144 to
achieve combustion of compressed charge in the combustion chamber 144. In an example, in
case the engine 100 is a spark ignition engine, then the ignition elerﬁent 146 can be a spark
plug and, in case the engine 100 is a compréssion ignition engine, then the ignition element
146 can be a glow plug. In one e’mbodiment; the cylinder head 110 can include an ignition
element aperture 148 for disposing the ignition element 146 in the combustion chamber 144.
Further, the cylinder head 110 also includes one or more exhaust ports (not shown in figure)
for exit of combustion products produced as a result of the combustion of charge in the

combustion chamber 144.

[0031] Additionally, in one embodiment, the cylinder head 110 houses an inlet valve
assembly and an exhaust valve assembly (both not shown in figure) for opening and closing
the inlet ports and the exhaust ports, respectively. In one embodiment of the present subject
matter, each of the inlet valve assembly and the exhaust valve assembly includes a tappet and
a rocker arm assembly. Further, the cylinder-head 110 and the cylinder head cover 112 form a
‘camshaft cavity 149, which encases a camshaft 150. The camshaft 150 has an inlet cam 152
-and an exhaust cam 154 formed thereon. Hence, in one embodiment, the camshaft 150 is
disposed in the camshaft cavity 149 in the first engine casing 102 and is supported at camshaft
support bearings 155 in the cylinder head 110. The inlet cam 152 can regulate an opening and
closing of the inlet ports by actuating the inlet VaI\}e assembly and the exhaust cam 154 can

regulate an operﬁng and closing of the exhaust ports by actuating the exhaust valve assembly.

[0032] In one embodiment, the camshaft 150 is coupled to the crankshaft 114 thfough a
drive mechanism to obtain a drive from the crankshaft 114. In an implementation, the drive
mechanism coupling the crankshaft 114 and the camshaft 150 is a chain drive mechanism. In
said implementation, the chain drive mechanism includes a crankshaft sprocket wheel 122
mounted on the first end 118 of the crankshaft 114. Fufther, a cavity 123 of the first engine
casing 102 is formed by indenting an outer wall of the first engine caéing 102 _in proximity of
the first end 118 of the crankshaft 114. In said embodiment, the cavity 123 houses the first
end 118 of the crankshaft 114 and the crankshaft sprocket wheel 122 mounted thereon.
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[0033] Additionally, in said irnplementation, the chain drive mechanism further includes a
camshaft sprocket _wheel 156 mounted on a distal end of the camshaft 150. The distal end of
the camshaft 150 can be understood as the end of the camshaft 150 lying away from the
magneto assembly 136. Further, in an embodiment, the camshaft sprocket wheel 156 is
coupled to the crankshaft sprocket wheel 122 through a chain (represented as line 159) of the
chain drive mechanism. According to said embodiment, the first engine casing 102 includes a

which at least partially housee the chain drive mechanism. For

7. Tt will be understood that according to said embodiment, the chain drive cavity

157 connects the cavity 123 housing the crankshaft sprocket wheel 122 to the camshaft cavity
149 housing the camshaft 150 and the camshaft sprocket wheel 156 mounted thereon.

[0034] As will be understood, the camshaft 150 obtains. a drive from the crankshaft 114
through the sprocket wheels 122 and 156 and the chain drive mechanism. In said
embodiment, the drive. from the crankshaft 114 to the camshaft 150 provides a torque
multiplication of a factor of about 2 at the camshaft 150, i.e., the camshaft 150 is driven at a
speed half of that of the crankshaft 114 but can provide an output torque twice as that
provided by the crankshaft 114. Further, it will be understood that in other implementations
the drive from the crankshaft 114 can be transmitted to the camshaft 150 through other drive

mechanisms, such as gear trains or belt drives.

i0035] Further, in an embodiment, the crankshaft 114 is coupled to a cranking mechanism
128 of the engine 100. The cranking mechanism 128, for example, a kick starter mechanism,
provides for cranking the engine 100 while starting the engine 100. In said embodiment, the
coupling of the crankshaft 114 and the cranking mechanism 128 is achieved through a
unidirectional drive mechanism. In an implementation, the unidire.ctional drive mechanism is
a ratchet gear-nut assembly. In said implementation, at the first end 118 of the crankshaft 114,
a crankshaft ratchet nut 124 is mounted. On a radial face of the crankshaft ratchet nut 124, a
ratchet is formed. The crankshaft ratchet nut 124 is operaﬁvely coupled, say meshed, to a
crank drive ratchet gear 126. The crank drive ratchet gear 126 is fixed to a cranking
mechanism 128 of the engine 100 and has a corresponding ratchet formed on a radial face, |

which faces the crankshaft ratchet nut 124.
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[0036] In an embodiment, the cranking mechanism 128 is housed inside the second
housing 104 and includes a crank drive shaft 130, and a cranking lever 132 to actuate the
crank drive shaft 130. The crank drive shaft 130 further cranks or rotates the crankshaft 114
upon engagement of the crankshaft ratchet nut 124 and the crank drive ratchet gear 126. In an
embodiment, the cranking mechanism 128 includes a cranking gear assembly 134 and the
cranking lever 132 is coupled to and provides a drive to the crank drive shaft 130 through the
cranking gear assembly 134, for example, upon actuation of the cranking lever 132 by a user.
In said embodiment, the cranking gear assembly 134 can be a reverted gear-train assembly. In

another embodiment, the cranking lever 132 is mounted directly on the crank drive shaft 130.

[0037] According to an aspect of the present subject matter, the second engine éasing 104
houses a reduction gear assembly 158. In an embodiment, the reduction gear assembly 158 is
housed inside the second éngine casing 104 of the engine 100. In said embodiment, the distal
end of the camshaft 150 is coupled to the reduction gear assembly 158 through a disengagable
coupler 160. In an implementation, the disengagable coupler 160 is a centrifugal clutch
having a clutch shoe 162 mounted on a distal end of the camshaft 150 and a clutch drum 164
mounted on a reduction gear shaft 166 of the reduction gear assembly 158. In said
implementation, the clutch shoe 162 is connected to the first engine casing 102 and forms a
part thereof, and is engageable with the clutch drum 164, which is connected to the second
engine casing 104 and forms a part thereof. Through the disengagable coupler 160, the
camshaft 150 provides a drive to the reduction gear assembly 158 and the transmission of the

drive to the reduction gear assembly 158 is controlled by controlling the disengagable coupler

160.

[0038] In an embodiment, the camshaft 150 provides the drive to a reduction gear 168 of
the reduction gear assembly 158, the reduction gear 168 being mounted on the reduction gear
shaft 166. The reduction gear assembly 158 further provides a drive to an output gear 170
mounted on an output shaft 172. In an embodiment, the output gear 170 directly meshes with
the reduction gear assembly 158. In another embodiment, the output géar 170 may mesh
indirectly with the reduction gear assembly 158 through a gear train. In one embodiment, the
drive from the reduction gear assembly 158 to the output shaft 172 provides a torque
multiplication of a factor of about 4. Hence, according to an embodiment, the total torque

multiplication of the drive from the crankshaft 114 achieved at the output shaft 172 is about 8,
10
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i.e., the output shaft 172 rotates at one-eighth speed of speed of the crankshaft 114 but
- provides an output torque 8 times the output torque provided by the crankshaft 114.

[0039] The reduction gear assembly 158, the output gear 170, and the output shaft 172 are

collectively referred to as transmission assembly 173 of the engine 100.

[0040] Further, the output shaft 172 can extend outside the second engine casing 104 and
have an output sprocket wheel 174 mounted thereon, outside the second engine casing 104.
The output sprocket wheel 174 can be further coupled to a drive sprocket wheel (not shown in
figure), which provides‘ a final drive to a drive shaft, say of a vehicle on which the engine 100

is mounted.

[0041] In an embodiment, the reduction gear shaft 166 and the output shaft 172 are
supported in the second engine casing 104 at reduction gear shaft support bearings 176 and

output shaft support bearings 178, respectively.

[0042] The previously described versions of the subject matter and its equivalent thereof .
have many advantages, fncluding those which are described henceforth. As a result of the
provision of the réduction geaf assembly 158 coupled to the camshaft 150 instead of the
crankshaft 114, the crankshaft 114 having a small length can be used in the engine 100.
Further, the cranking lever 132 is mounted on the crank drive shaft 130 instead of the
crankshaft 114, which assists in using a smaller crankshaft 114. With the smaller crankshaft
114, the weight of the crankshaft 114 reduces and the bending of the crankshaft 114 is
a_voided or considerably reduced. Further, less weight of the crankshaft 114 reduces inertia of

the crankshaft 114, which further improves the vibrations caused by the engine 100.

[0043] In addition, with the provision of the crankshaft sprocket wheel 122 providing
torque multiplication for the drive to the camshaft 150 through the camshaft sprocket wheel
156 and the reduction geér assembly 158 providing further tofque multiplication for the drive
to the output shaft 172, the engine 100 does not require an elaborate gear box for providing
torque multiplication for the drive at the output shaft 172. Hence, the overall cost of the

engine 100 and the weight of the engine 100 is less.

[0044] Further, with the provision of the first engine casing 102 and the second engine

casing 104, the servicing of the engine 100 is convenient. Further, the configuration of the

11
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cranking mechanism 128 and the reduction gear assembly 158 can be modified based on the
requirement. For example, based on the output torque required at the output shaft 172, the

configuration of the reduction gear 168 and the output gear 170 can be changed.

12
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I/We claim:

1.

An internal combustion engine (100) comprising:

~ a first engine casing (102) housing a crankshaft (114) and a camshaft (150), the
crankshaft (114) being coupled to the camshaft (150) to drive the camshaft (150); and

a second engine casing (104) detachably coupled to the first engine casing (102),
wherein the second engine casing (104) houses a transmission assembly (173) coupled
to the camshaft (150) to receive a drive from the camshaft (150), and wherein an output
shaft (172) of the transmission assembly (173) provides an output drive from the

internal combustion engine (100).

The internal combustion engine (100) as claimed in claim 1, wherein the transmission
assembly (173) is coupled to the camshaft (150) through a disengagable coupler (160),
the disengagable coupler (160) controlling transmission of the drive from the camshaft

(150) to the transmission assembly (173).

The internal combustion engine (100) as claimed in claim 2, wherein the disengagable

coupler (160) is a centrifugal clutch.

The internal combustion engine (100) as claimed in claim 3, wherein a clutch shoe (162)

of the centrifugal clutch is mounted on the camshaft (150) and a clutch drum (164) of

- the centrifugal clutch is mounted on a reduction gear shaft.(166) of the transmission

assembly (173).

The internal combustion engine (100) as claimed in claim 1, wherein the transmission-

assembly (173) comprises:

" areduction gear assembly having a reduction gear (168) and a reduction gear shaft

(166) coupled to the camshaft (150) through a disengagable coupler (160);

an output gear meshing with the reduction gear (168) of the reduction gear

assembly to obtain a drive from the reduction gear assembly; and

the output shaft (172) connected to the output gear, wherein the output shaft (172)

provides the output drive.

13
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The internal combustion engine (100) as claimed in claim 1, wherein the crankshaft
(114) is coupled to the camshaft (150) through a chain drive mechanism, the chain drive

mechanism comprising:

a crankshaft sprocket wheel (122) mounted on the crankshaft (114) and housed in
a cavity (123) of the first engine casing (102); '

a camshaft sprocket wheel (156) mounted on the camshaft (150); and

a chain coupling the crankshaft sprocket wheel (122) and the camshaft sprocket
wheel (156) and partially housed in a chain drive cavity (157) in the first engine casing
(102).

The internal combustion engine (100) as claimed in claim 1, wherein transfer of the
drive from the crankshaft (114) to the camshaft (150) provides a torque multiplication of

a factor of about 2.

The internal combustion engine (100) as claimed in claim 1, wherein transfer of the
drive through the transmission assembly (173) to the output shaft (172) provides a

torque multiplication of a factor of about 4.

The internal combustion engine (100) as claimed in claim 1, wherein the output drive at
the output shaft (172) achieved by transfer of the drive from the crankshaft (114) to the
output shaft (172) through the camshaft (150) and the transmission assembly (173) has a

torque multiplication of a factor of about 8.

The internal combustion engine (100) as claimed in claim 1, wherein a distal end of the
crankshaft (114) coupled to a cranking mechanism through a unidirectional drive

mechanism.
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