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1
ENGINE WITH TRANSMISSION

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of application Ser. No.

10/502,709, filed Jul. 26, 2004, now abandoned, which 1s a

national phase of PCT/IP03/04467, filed Apr. 8, 2003, and
claims the benefit under 35 USC 119 of Japanese patent
application serial no. 2002-105023, filed on Apr. 8, 2002,
which applications are hereby incorporated by reference in
their entireties.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an engine appropriate for
use, for example, on motorcycles, and more particularly to an
engine with a transmission case housing a V-belt type of
continuously variable transmission (CVT) on one side 1n the
crankshaft direction of the engine case.

2. Technical Background

Some of the engines for use on motorcycles, for example,
are provided with a CVT located on the axially outer side of
the engine case and housing a V-belt type of CV'T mechanism
in a transmission case. In the engine described as above, since
the transmission case occupies one side of the engine case, a
problem of increased lateral and longitudinal engine dimen-
sions may occur depending on the arrangement ol engine
accessories such as parts constituting the lubricating and
starting systems.

A conventional type of engine with a V-belt type of CV'T
has an arrangement of the o1l filter, for example, constituting
the lubricating system where the o1l filter 1s removably
attached to and protruding on the side wall of the engine case.
A conventional arrangement of the kick shaft constituting the
starting system 1s that the kick shait 1s located on the opposite
side of the transmission case and between a drive and a driven
pulley. However, the arrangement of the o1l filter described
above has a problem of increased lateral and longitudinal
engine dimensions since the o1l filter protrudes forward from
the front wall of the engine case or laterally from the side wall.

Additionally, the arrangement of the kick shaft described
above has a problem of increased lateral engine dimension,
because the mechanism for transmitting the rotation of the
kick shatt to the crankshatt 1s disposed on the outer side of the
generator of the engine case in the lateral direction.

A feature of the present invention made in view of the
situations with the prior art described above is to provide an
engine capable of avoiding an increase 1n engine size in the
longitudinal and lateral directions 1n case the transmission
case 1s provided on one side of the engine case.

SUMMARY OF THE INVENTION

The mvention according to one embodiment of the present
invention includes a V-belt type continuously variable trans-
mission on one side of an engine case. The CVT 1s provided
with and housed 1n a transmission case, a drive pulley
attached to one end of a crankshaftt, a driven pulley attached to
one end of a transmission shaft parallel to the crankshatft, and
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a V-belt routed around the pulleys. The engine case supports
the crankshait and transmission shaft in a rotatable manner. A
generator 1s attached to the opposite end of the crankshait in
the engine case. A filter chamber 1s provided on the opposite
side surface of the transmission case of the engine case 1n a
depressed manner so as to overlap with at least a part of the
generator 1n the crankshatt direction. An o1l filter for filtering
lubricating o1l 1s disposed 1n the filter chamber.

The “engine case” as used herein 1s a general term 1nclud-
ing the following cases: the crankcase in which the crankshatt
1s placed, the clutch case 1n which the clutch mechanism 1s
housed, and the generator case in which the generator 1s
placed. Each case 1s formed partially or entirely to be integral
with the other case or cases, or separately formed.

According to an embodiment of the present invention, the
filter chamber 1s located below the first plane including the
axes of the crankshait and the transmission shait.

The filter chamber 1s also located between the second plane
orthogonal to the first plane and including the axis of the
crankshaift and the third plane orthogonal to the first plane and
including the axis of the transmission shatt.

A clutch mechanism 1s attached to the transmission shaft.
The clutch mechanism overlaps at least in part with a crank
arm of the crankshaft in the crankshaft direction. The axis of
the filter chamber 1s located adjacent to the bottom edge of the
clutch mechanism, and the filter chamber 1s separated from
the clutch mechanism 1n the crankshatt direction.

According to an embodiment of the present invention, an
exhaust pipe 1s connected to an exhaust opening of a cylinder
connected to the engine case and passing below the transmis-
s1on case and along the side of the bottom of the engine ease
to extend 1n the backward direction of the vehicle.

A lubricant o1l chamber for collecting the lubricating o1l 1s
disposed below a crank chamber and shifted to the side of the
transmission case, and at least a part of the filter chamber
overlaps with the lubricant o1l chamber as seen 1n the crank-
shaft direction.

A kiack shaftt 1s placed on the opposite side of the transmis-
s1on case and parallel to the crankshaft and positioned, as seen
in the crankshaft direction, below the transmission shaft and
an output shaft in order to overlap with at least one of the
driven pulley or the clutch mechanism.

The transmission shaft and the output shait are coaxially
disposed, and the kick shaft 1s located approximately directly
below the output shaft and overlaps with both the driven
pulley and the clutch mechanism.

According to an embodiment of the present invention, a
kick gear attached to the kick shait 1s capable of engaging
with the first intermediate gear attached to one end of an
intermediate shaft, the second intermediate gear attached to
the opposite end of the intermediate shaftis capable of engag-
ing with a crank gear attached to the crankshatt, the kick gear
and the first intermediate gear are disposed in the inner side of
a support wall portion for supporting a journal portion on the
opposite side of the transmission case of the crankshaft, and
the second mtermediate gear and the crank gear are disposed
on the outer side of the support wall portion.

The center of the lubricant o1l chamber for collecting the
lubricating o1l 1n the crankshaft direction 1s disposed to be
shifted to the side of the transmission case from the engine
center line passing through a cylinder axis line. At least one of
a series of kick gears for transmitting the rotation of the kick
shaft to the crankshaft, a series of pump gears for transmitting,
the rotation of the crankshatt to a lubricant o1l pump, a series
of starting gears for transmitting the rotation of a starter to the
crankshaft, and a series of balancer gears for transmitting the
rotation of the crankshait to a balancer shatt 1s disposed to be
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shifted to the opposite side of the transmission case from the
lubricant o1l chamber of the engine case.

The side wall of the lubricant o1l chamber on the opposite
side of the transmission case 1s constituted of a support wall
portion for supporting a journal portion on the opposite side
of the transmission case of the crankshaft and at least one of
the series of kick gears, the series of pump gears, the series of
starting gears, and the series of balancer gears 1s disposed
along the support wall portion for supporting the opposite
side.

The lubricant o1l chamber 1s located 1n an area from the
lower part of the crank chamber of the engine case to the
lower part of the transmission case.

According to an embodiment of the present invention, the
generator 1s attached to the end of the crankshatt opposite to
the transmission case, and at least one of the series of kick
gears, the series of pump gears, the series of starting gears,
and the series of balancer gears passes between the generator
and the support wall portion and 1s connected to said crank-
shaft.

The filter chamber 1s disposed 1n a depressed manner on the
side surface of the engine case opposite to the transmission
case so as to overlap at least 1n part with the generator attached
to the end of the crankshatt opposite to the transmission case
and the o1l filter for filtering the lubricant o1l 1s provided in the
filter chamber.

Atleast apart of the filter chamber overlaps with any one of
the series of gears as seen in the crankshaft direction.

The series of kick gears 1s constituted that the kick gear
attached to the kick shatt 1s capable of engaging with the first
intermediate gear attached to one end of an intermediate
shaft. The second intermediate gear attached on the opposite
end of the intermediate shaft 1s capable of engaging with the
crank gear attached to the crankshait, the kick gear and the
first intermediate gear are disposed 1n the mner side of the
support wall portion and the second intermediate gear and the
crank gear are disposed on the outer side of said support wall
portion.

According to an embodiment of the present imnvention, the
series of pump gears 1s constituted to transmit the rotation of
the crank gear attached between the support wall portion of
the crankshait and the generator to the pump gear through an
intermediate gear. The pump gears are attached to a rotational
shaft of the lubricant o1l pump attached to the portion of the
support wall portion constituting the side wall of the lubricant
o1l chamber.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a left side view of a motorcycle on which an
engine as an embodiment of the present invention 1s mounted.

FI1G. 2 1s a sectional plan view extended along the line II-11
in FIG. 6 of the above engine.

FIG. 3 1s a sectional plan view of the CVT mechanism and
the centrifugal clutch mechanism portion of the above engine.

FIG. 4 1s a night side view of the above engine.

FIG. § 1s a left side view of the above engine.

FIG. 6 1s aright side view of the above engine with the CV'T
mechanism and the centrifugal clutch mechanism removed.

FIG. 7 1s a night side view of the crankcase of the above
engine.

FIG. 8 15 a sectional rear view along the line VIII-VIII in
FIG. 5 of the above crankcase.

FI1G. 9 1s a sectional plan view along the line IX-IX 1n FIG.
5 of the kick mechanism of the above engine

FIG. 10 1s a sectional rear view of the above kick mecha-
nism.
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FIG. 11 1s a sectional rear view showing the lubricant o1l
path of the above engine.

FIG. 12 1s a sectional view of the above centrifugal clutch.

FIG. 13 1s a side view of the above centrifugal clutch.

FIG. 14 1s an enlarged sectional view of an essential part of
the above centrifugal clutch.

FIG. 151s an enlarged sectional view of an essential part of
the above centrifugal clutch.

FIG. 16 1s a left side view of the above crankcase.

FIG. 17 1s a sectional view of the conventional driven
pulley generally 1n use.

DETAILED DESCRIPTION OF THE INVENTION

The embodiments of the present invention will be herein-
alter described 1n reference to the appended drawings.

FIGS. 1 to 16 are explaining a motorcycle engine as an
embodiment o the present invention, FI1G. 1 1s aleft side view
of a motorcycle on which an engine as an embodiment of the
present mnvention 1s mounted. FIG. 2 1s a sectional plan view
along the line II-1I 1n FI1G. 6 showing the extended state of the
above engine. FIG. 3 1s a sectional plan view of the CVT
mechanism and the centrifugal clutch mechanism portion of
the above engine. FIGS. 4 and 3 are right and left side views
of the engine. FIG. 6 1s a right side view of the above engine
with the CVT mechamism and the centrifugal clutch mecha-
nism removed. FIG. 7 1s a right side view of the crankcase of
the above engine. F1G. 8 1s a sectional rear view along the line
VIII-VIII in FIG. 5 of the above crankcase. FIG. 9 1s a sec-
tional view of the kick mechanism of the above engine as seen
along the line IX-IX 1n FI1G. 5. FIG. 10 1s a sectional plan view
around the kick shait. FIG. 11 1s a sectional rear view of the
lubricant o1l path of the above engine. FIGS. 12 and 13 are
sectional and side views of the above centrifugal clutch
mechanism. FIGS. 14 and 15 are enlarged sectional views of
an essential part of the above centrifugal clutch. FIG. 16 1s a
lett side view of the above crankcase. Incidentally, the terms
“right” and “left” as used herein are meant as seen from the
rider seated on the seat.

To roughly describe the constitution of a motorcycle 1
shown 1n the drawings, an engine 2 of this embodiment 1s
mounted on the motorcycle 1, a head pipe 3 1s secured to the
front end of a vehicle body frame 1a to support a front fork 5
that 1s capable of turning right and left about its axis and
supports a front wheel 4 with a shait, a rear arm bracket 6
secured to the central part of the vehicle frame 1a to support
a rear arm 8 which supports a rear wheel 7 with a shait for up
and down swinging, and a seat 9 made up of a frontrider’s seat
9a and a rear rider’s seat 9b 1s mounted on the vehicle body
frame 1a.

The vehicle body frame 1a 1s made up of right and left
down tubes 1b extending from the head pipe 3 obliquely rear
downward, right and left upper tubes 1¢ extending from the
rear ends of the down tubes 1b obliquely rear upward, and
right and left seat rails 1d extending in the longitudinal direc-
tion of the vehicle to interconnect the down tubes 1b and
upper tubes 1c.

The vehicle body frame 1a i1s surrounded with a resinous
vehicle body cover 10 made up of a front cover 10a, a leg
shield 10b, and a side cover 10c.

Steering handlebars 11 are secured to the upper end of the
front fork 35 and surrounded with a handlebar cover 11a. A rear
damper 12 1s suspended between the rear arm 8 and the rear
arm bracket 6.

The engine 2 1s an air-cooled, four-stroke, single cylinder
engine and suspension-supported between rear lower parts of
the down tubes 1b, with 1ts cylinder axis tilted forward by
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about 45 degrees. The engine 2 includes an engine unit 15 and
a V-belttype of CV'T 16, and the engine case of the engine unit
15 houses a wet type, multi-plate, centrifugal clutch mecha-
nism 17 and a reduction gear mechanism 18.

The engine unit 15, in rough description, 1s constituted
with a cylinder block 19, a cylinder head 20 placed on the top
mating surface of the cylinder block 19, a head cover 21
placed over the cylinder head 20, a crankcase 22 attached to
the bottom mating surface of the cylinder block 19 to house a
crankshaft 28, and a generator case 44 attached on the left side
of the crankcase 22. The engine case of this embodiment 1s
made up of the crankcase 22 and the generator case 44.

The rear surface of the cylinder head 20 1s provided with an
intake port 20b connected to a combustion recess 20a. The
intake port 20b 1s connected through an intake pipe 23a to a
carburetor 23. The front surface of the cylinder head 20 is
provided with an exhaust port 20¢ connected to the combus-
tion recess 20a. An exhaust pipe 24 1s connected to the
exhaust port 20c. The exhaust pipe 24 extends obliquely
toward the right lower side of the engine, along under the
transmission case 45 (to be described later) and the right side
of a swelled portion 22b of a lubricant o1l chamber, and
obliquely rearward along the vehicle body and 1s connected to
a muiller 25 disposed on the right side of the rear wheel 7. In
the combustion recess 20a 1s positioned an electrode of an
1gnition plug 30 mserted obliquely downward tfrom the right
side of the engine.

The cylinder block 19 has a chain chamber 19a formed on
the left side and interconnecting the interior of the crankcase
22 and the interior of the cylinder head 20. A timing chain 34
placed in the chain chamber 11a drives a camshait 31 that
drives to open and close an 1ntake valve 32 and an exhaust
valve 33 with the crankshait 28.

In the cylinder bore of the cylinder block 19 1s mserted a
piston 26 for free sliding therein. The piston 26 1s connected
to the small end 27b of a connecting rod 27. The connecting,
rod 27, at its big end 27a, 1s connected to a crankpin 29
torcibly inserted between right and left crank arms 28a and
28b of the crankshatt 28 through a needle bearing.

A transmission shait 47 1s placed behind and parallel to the
crankshait 28. An output shaft 48 1s placed coaxially and to
the left of the transmission shait 47. The output shait 48, at its
left end protruding out of the crankcase, 1s provided with a
drive sprocket 49 linked through a chain 50 with a driven
sprocket 51 on the rear wheel 7.

A generator 42 1s attached to the left end of the crankshaft
28 located on the opposite side of the transmission case 45.
The generator 42 1s constituted with a sleeve 43 taper-fitted
onto the crankshaft 29, a rotor 42a secured to the sleeve 43,
and a stator 42b 1n a position radially opposite the rotor 42a
and secured to a boss portion 42¢ coaxially with the crank-
shaft of the generator case 44.

The crankcase 22 1s split into the first case 40 on the left
side 1n the crankshaft direction and the second case 41 on the
right side. The generator case 44 for housing the generator 42
1s removably attached to the left side, 1n the crankshatt direc-
tion, of the first case 40. The transmission case 45 serving to
house the CV'T 16 1s attached to the right side, in the crank-
shaft direction, of the second case 41.

The parting line B of the first and second cases 40 and 41 1s
slightly displaced to the left of the cylinder axis A (engine
center line). The first and second cases 40 and 41 are consti-
tuted, 1n rough description, with first and second peripheral
walls 40a and 41a that are generally open toward outside in
the crankshaift direction, on the inner side of which are inte-
grally formed first and second support walls 40b and 41b that
support the crankshatt 28.
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The first support wall 40b of the first case 40 has a left
journal support wall portion 40c for supporting, through a left
side journal bearing 35, the left crank journal portion 28¢ of
the crankshaft 28, and a reduction gear mechanism support
wall portion 40d formed to project 1n a stepped manner a
small amount to the left in the crankshaft direction relative to
the left journal support wall portion 40c.

The second support wall 41b of the second case 41 has a
right journal support wall portion 41¢ for supporting the rig“_’lt
crank journal portion 28d of the crankshaft 28 through a right
side journal bearmg 36, and a clutch support wall portion 41d
formed to projectin a stepped manner to the left in the crank-
shaft direction relative to the right journal support wall por-
tion 41c.

The crank arms 28a, 28b, and the crank pin 29 of the
crankshaft 28 are housed in the crank chamber 37 formed
with the left and right journal crank support wall portions 40c
and 41c.

The centrifugal clutch mechanism 17 1s housed 1n a clutch
chamber 38 formed with the second peripheral wall 41a and
the clutch support wall portion 41d. The clutch chamber 38 1s
separated from the crank chamber 37 and communicates with
the crank chamber 37 through an opening 103 described later.

A reduction chamber 39 1s formed with the reduction gear
mechanism support wall portion 40d and the clutch support
wall portion 41d to house the reduction gear mechanism 18,
and directly communicates with the crank chamber 37 with-
out separation.

Thereduction gear mechanism 18 1s constituted as follows:
A reduction shaft 52 is provided parallel to the transmission
shaft 47 between the support wall portions 40d and 41d. The
right side portion of the reduction shait 52 1s supported
through a reduction shait hearing 33 with the clutch support
wall portion 41d while its left side portion 1s supported
through a reduction shatt bearing 54 with a recess 40¢ formed
in the reduction gear mechanism support wall portion 40d. A
primary reduction small gear 74 capable of making a relative
rotation 1s attached to the transmission shait 47 placed in the
clutch chamber 38. A primary reduction large gear 75
engaged with the primary reduction small gear 74 1s secured
with a key to the reduction shait 52. The reduction shait 52
located 1n the reduction chamber 39 1s integrally formed with
a secondary reduction small gear 52a. A secondary reduction
large gear 48a engaged with the secondary reduction small
gear 52a 1s integrally formed with the output shait 48.

The output shaft 48 1s placed coaxially with the transmis-

sion shaft 47. The rnight end portion of the output shait 48 1s
disposed with a support hole 48b 1n a depressed manner into
which the left end portion of the transmission shait 47 1s to be
inserted. The right end portion of the output shait 48 1s sup-
ported with the left end portion of the transmission shaft 47
through a bearing 76 attached in the support hole 48b. The left
end portion of the output shait 48 1s passed through and
supported with the reduction gear mechanism support wall
portion 40d of the first case 40 through a bearing 77. The drive
sprocket 49 1s secured to the projecting end portion of the
output shait 48.
The CVT 16 1s constituted with the drive pulley 55 attached
to the right outside end portion of the crankshaft 28, the driven
pulley 56 attached to the right outside end of the transmission
shaft 47, and the V-belt 57 routed around both the drive pulley
and the driven pulley to be connected to each other.

The V-belt 57 1s made of resin that 1s heat resistant and
durable. Details of the constitution are as follows. A large
number of resin blocks 57a, made of a material such as
polyamide resin mixed with carbon fibers or aramid fibers and
formed 1n the shape of the letter “H” lying on 1ts side, are
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placed 1 succession and joined together by fitting pairs of
ring-shaped connecting members 57b made of highly heat
resistant rubber thereonto.

The drive pulley 55 1s made up of a fixed pulley halt 55a
and a movable pulley half 55b, with the former fixed to the
right end portion of the crankshaft 28 while the latter placed
on the 1nner side, 1n the crankshaft direction, of the fixed
pulley half 535a, arranged to be axially slidable and rotatable
together with the crankshatt 28 through a slide collar 539. A
cam plate 58 and the slide collar 59 are spline-fitted onto the
right end portion of the crankshait 28, on the axially outer side
of which 1s attached the fixed pulley half 55a and secured by
means of a locking nut 60. Cylindrical weights 61 are placed
between the movable pulley half 55b and the cam plate $8. As
the crankshait 28 rotates faster, the weights 61 move radially
outward by centrifugal force to move the movable pulley half
55b axially outward and increase the routing radius of the
pulley. As a result, the reduction ratio decreases.

The driven pulley 56 1s made up of a fixed pulley half 56a
and a movable pulley haltf 56b, with the former fixed to the
right outside end portion of the transmission shait 47 while
the latter placed on the outer side, in the crankshaift direction,
of the fixed pulley half 56a, to be axially slidable. A cylindri-
cal slide collar 62 secured to the axially central portion of the
fixed pulley half 56a 1s spline-fitted onto the transmission
shaft 47. A cylindrical boss member 63 secured to the axially
central portion of the movable pulley half 56b 1s fitted, to be
axially movable, onto the slide collar 62. Guide pins 64
planted into the slide collar 62 engage with slide grooves 63a
formed 1n the boss member 63 so that the guide pins 64 can
slide and the movable pulley half 56b can rotate together with
the fixed pulley half 56a.

At the fore-end portion of the slide collar 62 1s attached a
spring recerving member 65 of an annular plate shape by
means of a retaining ring 63a. A coil spring 67 for constantly
urging the movable pulley half 56b toward the fixed pulley
half 56a 1s interposed between the spring recerving member
65 and the movable pulley half 56b.

The driven pulley 356 1s pushed into a position recessed
from the fore-end portion 62a of the slide collar 62 and
secured to the transmission shait 47 by means of a locking nut
66 screwed to the fore-end 47a of the transmission shaft 47.

Here, the mnside diameter of the slide collar 62 1s stepped to
a diameter larger than the outside diameter of the transmis-
sion shaft 47, and the fore-end portion 47a of the transmission
shaft 47 1s stepped to a smaller diameter. The locking nut 66
and the washer 66a can be placed smoothly 1n the slide collar
62. In this way, 1t 1s possible to place the locking nut 66 toward
the 1mner side in the crankshaft direction from the spring
receiving member 65 for the coil spring 67. Since this
embodiment 1s arranged that the movable pulley half 56b of
the driven pulley 56 attached to the transmission shaft 47 1s
located on the outer side in the crankshaift direction of the
fixed pulley half 564, 1t 1s possible to secure a free space on the
inner side of the driven pulley 56 of the transmission shaft 47
and use the space for placing the centrifugal clutch mecha-
nism 17 adjacent to the fixed pulley half 56a. This makes 1t
possible to coaxially place the output shaft 48 on part of the
transmission shaft 47 located on the opposite side of the
driven pulley 56 without increasing the engine width. As a
result, unlike the conventional arrangement of placing the
output shait behind the transmission shaft, the engine size can
be reduced 1n the longitudinal direction of the vehicle.

Since this embodiment 1s arranged that the locking nut 66
1s placed 1n an axially recessed position using the spring
receiving member 65 that supports the coil spring 67 for
urging the movable pulley half 56b against the fixed pulley
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half 56a, 1t 1s possible to restrict the dimension of the engine
from increasing in the vehicle width direction by reducing the
amount of protrusion of the coil spring 67 toward the outer
side 1n the transmission shaft direction with a simple consti-
tution while securing a necessary length of the coil spring 67.

In other words, 1n a constitution for example shown in FIG.
17 1n which a slide collar 201 1s secured to a transmission
shaft 200 by tightening a locking nut 203 on the outside end
surface of the slide collar 201, a transmission case 204 pro-
trudes outward in the vehicle width direction according to the
s1ize of the locking nut 203. In contrast to the above, this
embodiment 1s arranged that the locking nut 66 1s placed 1n an
axially recessed position from the outside end of the spring
receiving member 65, so that the protrusion of the transmis-
s1on case 45 1s reduced by a dimension of (t), about 10 mm.

Since the coil spring 67 1s located on the axially outer side,
the coil spring 67 can be serviced easily after only removing
the retaining ring 65a. If the movable pulley half were placed
inside the fixed pulley half, or 11 the coil spring were placed
axially on the iner side, servicing work efficiency would
become poor because the entire driven pulley would have to
be removed.

The transmission case 45 1s constituted to be generally
sealed and formed to be separate from or independent of the
crankcase 22 1n an elliptic shape as seen from the right (FIG.
4) so as to cover most of the upper side of the crankcase 22.
The transmission case 43 1s constituted with a case 45a of a
bottomed box shape that 1s open toward the outer side 1n the
crankshait direction, and a lid 45b that closes the opening 1n
an airtight state, and 1s secured to the second case 41 using
bolts 70. The case 45a 1s made of molded resin and the 11id 45b
1s made of cast aluminum alloy.

A space (a) 1s formed between the bottom wall 45¢ of the
case 45a and the second case 41 and restricts the heat of the
engine 2 from being transmitted to the transmission case 45.
Further, since the case 45a 1s made of a molded resin, heat
from the engine 2 can be restricted from being transmitted to
the transmission case 45 in terms thereof.

On the outer side in the crankshaft direction of the second
peripheral wall 41a forming the clutch chamber 38 1s formed
an opening 41e of the size that permits the centrifugal clutch
mechanism 17 to be put in and taken out. A clutch cover 71 1s
attached 1n an oi1l-tight state to the opeming 41e. The clutch
cover 71 1s removably fixed to the opening edge of the second
peripheral wall 41a by means of bolts 72. In this way, the
transmission case 45 can be removed together with the driven
pulley 56, and the centrifugal clutch mechanism 17 can be
removed together with the transmission shait 47 after remov-
ing the clutch cover 71.

The centrifugal clutch mechanism 17 1s positioned and
supported to be axially immovable with clutch bearings 80 on
one side and 81 on the other side, with the former attached to
the axially left end and the latter in the center of the transmis-
sion shaft 47. The clutch bearing 80 on one side 1s supported
with the clutch support wall portion 41d. The clutch bearing
81 on the other side 1s supported with the clutch cover 71.

The clutch support wall portion 41d that supports the clutch
bearing 80 and the reduction shaft bearing 53 1s displaced
toward the left of the second crank support wall portion 41c
that supports the right hand journal bearing 36. In other
words, it 1s located between the first crank support wall por-
tion 40c that supports the left journal bearing 35 and the
second crank support wall portion 41¢. More concretely, 1t 1s
located on the cylinder axis A or slightly displaced from the
cylinder axis A toward the parting line B.

The clutch cover 71 that supports the clutch bearing 81 on
the other side 1s located more on the right outer side in the
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crankshait direction than the second crank support wall por-
tion 41b that supports the right journal bearing 36. The reduc-
tion gear mechamism support wall portion 40d that supports
the left side bearing 77 of the output shait 48 1s located more
on the left outer side than the first crank support wall portion
40c that supports the left journal bearing 35.

According to the present embodiment, 1t 1s possible to
enhance the heat resistance and durability of the belt 1n com-
parison with a rubber belt by making the V-belt 57 routed
around the drive pulley 55 and the driven pulley 56 with a
resin member, so that the V-belt 57 requires no cooling. As a
result, the transmission case 45 can be made 1n a sealed
constitution to prevent water and dust {from entering nside.

Using the resinous belt 57 with enhanced durability makes
it possible to reduce the outside diameters of the drive pulley
535 and the driven pulley 56, and accordingly, the distance
between axes of the drive pulley 55 and the driven pulley 56
so that the engine as a whole 1s made compact.

In this embodiment, the transmission case 45 1s made 1n a
sealed constitution separate from or independent of the crank-
case 22. Therelfore, the space (a) provided between the crank-
case 22 and the transmission case 435 blocks engine heat,
preventing heat of the engine 2 from being transmitted to the
transmission case 45 and restricting temperature rise in the
belt chamber.

The crankcase 22 1s parted 1n the crankshait direction into
the first and second cases 40 and 41. The transmission case 435
1s placed on the outer side in the crankshait direction of the
second case 41. The centrifugal clutch mechanism 17 1s
located 1n the vicinity on the mnner side in the crankshaft
direction of the transmission case 45. As a result, 1t 1s possible
to place the output shatt 48 coaxially with the transmission
shaft 47 on the opposite side of the CVT 16 to reduce the
longitudinal dimension of the engine 2 while restricting 1ts
width dimension.

Since the centrifugal clutch mechanism 17 1s supported at
two points with one and the other clutch bearings 80 and 81
attached to the transmission shaft 47, the centrifugal clutch
mechanism 17 1s positioned 1n the axial direction and sup-
ported with a simple constitution without using separate com-
ponents.

This embodiment 1s arranged that the clutch support wall
portion 41d that supports the clutch bearing 80 on one side 1s
placed between the first and second crank support wall por-
tions 40c¢ and 41c that support the leit and right journal bear-
ings 35 and 36 of the crankshait 28 and the clutch cover 71
(wall for supporting the other side of the clutch) that supports
the clutch bearing 81 on the other side 1s located on the outer
side 1n the crankshait direction of the second crank support
wall portion 41c that supports the right journal bearing 36.
Therefore, it 1s possible to secure the capacity of the clutch
chamber 38 while reducing the distance between axes of the
crankshaft 28 and the transmission shait 47 1n comparison
with an arrangement 1n which the first crank support wall 40c
and the clutch support wall 41 on one side are located on the
same line, and the second crank support wall 41c and the
clutch cover 71 are located on the same line, so that the
centrifugal clutch mechanism 17 1s housed compactly and the
engine as a whole 1s made compact.

Since the clutch cover 71 1s removably attached to the
opening 41e¢ of the second case 41, the work of maintenance
and replacing parts can be made easily because the centrifugal
clutch 17 can be removed together with the transmission shaft
4’7 after the transmission case 435 and the clutch cover 71 are
removed.

In this embodiment, the output shait 48 1s located coaxially
on the side, opposite the transmission case 45, of the trans-
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mission shaft 47, and the drive sprocket 49 1s attached to the
output shait 48. Owing to this, 1t 1s possible to place coaxially
the centrifugal clutch mechanism 17 and the drive sprocket 49
to reduce the engine size 1n the longitudinal direction of the
vehicle.

The centrifugal clutch mechanism 17 1s located near the
inner side 1n the crankshait direction of the driven pulley 56.
To putit more concretely, the clutch mechanism 17 around the
opening of a cup-shape outer clutch 83 1s disposed to overlap
in the crankshatt direction with the right crank arm 28b of the
crankshaift 28.

The centrifugal clutch mechanism 17 1s of a wet, multiple
plate type, as mainly shown 1n FIGS. 12 to 15, constituted in
the rough description as follows: The boss 83b of the outer
clutch 83 1s spline-fitted onto the transmission shait 47 to
rotate together. An mnner clutch 84 1s coaxially placed on the
axially inner side of the outer clutch 83. The hub portion 84a
of the mner clutch 84 1s spline-fitted onto the primary reduc-
tion small gear 74 to rotate together. Incidentally, the primary
reduction small gear 74 1s rotatably attached to the transmis-
sion shaift 47.

A plural number of outer clutch plates 85 are placed 1n the
outer clutch 83 and on both sides of them are placed two
pressing plates 86 and 86. Those components 85 and 86 are
engaged with the outer clutch 83 so as to rotate together. Inner
clutch plates 87 are placed among the outer clutch plates 85
and the pressing plates 86. The inner clutch plates 87 are
engaged with the outer periphery of the mner clutch 84 so as
to rotate together.

A cam surface 83a 1s formed 1nside the outer clutch 83 and
weights 88 are placed between the cam surface 83a and the
pressing plates 86 located on the outer side. As centrifugal
force works on the weights 88, they are moved toward the lett
and radially outward of the outer clutch 83 1n FIG. 12 (1n the
clutch engagement direction) to press and move the pressing
plates 86 and make the outer and 1nner clutch plates 85 and 86
engage with each other. Incidentally, the upper halt of F1G. 12
shows the centrifugal clutch mechanism 17 1n the disengaged
state and the lower half shows the engaged state.

The centrifugal clutch mechanism 17 1s provided with a
clutch plate anti-stick mechanism 90. The clutch plate anti-
stick mechanism 90 1s constituted with plate springs 91 inter-
posed between the outer clutch plates 83, and between the
outer clutch plates 85 and the pressing plates 86 to urge the
outer clutch plates 85 and the pressing plates 86 1n the direc-
tion of parting from each other.

To prevent the mner clutch plates 87 from moving 1n the
axial direction, pins 92 are passed through the mner clutch
plates 87 at circumierential intervals. Coil springs 93 are
placed among the mnner clutch plates 87 to urge them 1n the
direction of parting from each other.

In the centrifugal clutch mechamism 17 of this embodi-
ment, the weights 88 move radially outward by centrifugal
force as the engine revolution increases, and their axial posi-
tions are determined with the cam surface 83a. When the
engine revolution exceeds a predetermined value by the open-
ing operation of the throttle (not shown), the weights 88 press
and move the pressing plates 86, and press together the outer
and 1nner clutch plates 85 and 87. Then the engine revolution
1s transmitted from the transmission shait 47 through the
reduction gear mechanism 18 to the output shaft 48. The
rotation of the output shait 48 causes the rear wheel 7 to rotate
through the drive sprocket 49 and the chain 50.

As the throttle 1s operated to close and the engine revolu-
tion decreases, the weights 88 move radially inward. When
the engine revolution falls below a predetermined value, a
pressing force of the weights 88 is released, the outer and
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inner clutch plates 85 and 87 make relative rotation, and the
engine revolution 1s disengaged between the transmission
shaft 47 and the output shait 48.

As the clutch disengages and the pressing force 1s released,
the outer clutch plates 85 and the pressing plates 86 separate
from each other with the repulsive force of the plate springs
91, and the inner clutch plates 87 part from each other with the
repulsive force of the coil springs 93.

In this way, the outer and 1nner clutch plates 85 and 87 are
prevented from sticking to each other due to a lubricant o1l
and the clutch 1s prevented from dragging.

Since pins 92 prevent the inner clutch plates 87 from mov-
ing 1in the axial direction, the iner clutch plates 87 are pre-
vented from tilting when the clutch 1s disengaged, which also
helps prevent the clutch from dragging.

Next will be described the lubricant o1l system of the
engine 2.

The lubricant o1l system 1s arranged such that the lubricant
o1l 1n the lubricant o1l chamber 95 formed at the bottom
portion 22a of the crankcase 22 1s drawn up and pressure-fed
with an o1l pump 96 to the bearings of the crankshait 28,
camshaft 31, and other slhiding parts to be lubricated, and
allowed to freely fall and return to the lubricant o1l chamber
9s.

The lubricant o1l chamber 935 is positioned below the crank
chamber 37 and provided with a swell portion 22b swelling
toward the right side of the engine. The swell portion 22b 1s
located below the transmission case 45, and between the
swell portion 22b and the transmission case 45 1s formed a
gap (c¢). The space (a) between the transmission case 45 and
the crankcase 22 connects to the outside through the gap (c¢).

Thus, according to the embodiment, since the swell portion
22b 1s formed swelling toward the underside of the transmis-
s1on case 45, the center (D) of the lubricant o1l chamber 95 as
a whole 1s disposed to be shifted toward the right side 1n the
crankshaft direction. The inside wall 22¢ of the lubricant o1l
chamber 95 constituting the side wall opposite the transmis-
s10n case 1s approximately 1n the same position, in the crank-
shaft direction, as the left journal support wall 40c for sup-
porting the left side journal bearing 35 of the crankshaft 28.

The o1l pump 96, as shown principally in FIG. 11, 1s placed
on the 1nner surface 22¢ of the lubricant o1l chamber 95. The
o1l pump 96 1s positioned between the leit journal support
wall 40c and the generator 42, in the crankshatt direction. The
o1l pump 96 includes a pump shait 96a supported with a
housing 97 having a suction port 97a and a discharge port 97b,
and a pump gear 98 attached to the outside end portion of the
pump shait 96a.

A suction passage 401 communicating with the suction port
97a1s formed 1n the first case 40 and made open through an o1l
strainer 99 at the bottom surface 1n the lubricant o1l chamber
95. A lubricant o1l supply passage 40g communicating with
the discharge port 97b 1s formed also 1n the first case 40 and
made to communicate through an o1l filter 100 with a main
supply passage 44a formed 1n the generator case 44. The
downstream end of the main supply passage 44a 1s connected
to an o1l chamber 44¢ communicating with the left end sur-
face of the crankshaft 28.

An o1l passage 28¢ communicating with the o1l chamber
d44c 1s formed axially in the crankshaft 28 and made open,
through a branch passage 29a formed 1n the crankpin 29, to a
connecting bearing portion 101 where the crankpin 29 and the
connecting rod 27 are interconnected.

The o1l filter 100 1s constituted that an element 100b 1s
housed 1n a filter chamber 100a disposed in the generator case
44 1 a depressed manner and the filter chamber 100a 1s
removably covered with a filter cover 100c¢. The filter cham-
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ber 100b 1s formed to overlap, i the crankshait direction,
with the generator 42 and the filter cover 100c 1s approxi-
mately in the same position, in the crankshatt direction, with
the generator case 44.

The filter chamber 100a, as seen 1n the crankshaft direc-
tion, 1s located below the first plane C including the axes of
the crankshaft 28 and the transmission shaft 47 and between
the second plane E orthogonal to the first plane C and includes
the axis of the crankshatt 28, and the third plane F orthogonal
to the first plane C and 1ncludes the axis of the transmission
shaft 47.

Furthermore, the filter chamber 100a 1s located below the
crank chamber 37 and, as seen in the crankshaft direction,
overlaps 1n part with the lubricant o1l chamber 95.

The clutch mechanism 17 1s mounted on the transmission
shaft 47 so as to overlap, at least in part, 1n the crankshait
direction, with the right crank arm 28b of the crankshatt 28.
The axis of the filter chamber 100a 1s disposed adjacent to,
more particularly, slightly below the bottom edge of the
clutch mechanism 17 and parts to the left side, in the crank-
shaft direction, from the clutch mechanism 17. A reference
numeral 44d shows an o1l level check window for checking 11
the lubricant o1l level 1s between MAX to MIN.

The lubricant o1l drawn up with the o1l pump 96 1s pressure-
ted to the o1l passage 28¢ through the supply passage 40g, the
o1l filter 100, and the main supply passage 44a and then from
the o1l passage 28¢ to the connecting bearing portion 101
through the branch passage 29a. The lubricant o1l supplied to
the connecting bearing portion 101 1s spread with o1l feeding
pressure and centrifugal force of the crankshaft 2B within the
crank chamber 37. Part of the spread lubricant o1l enters the
reduction chamber 39 to lubricate the secondary reduction
small gear 52a and secondary reduction large gear 48a and
talls 1nto the lubricant o1l chamber 95.

According to the embodiment, since the bottom portion
22a of the crankcase 22 1s formed with the swell portion 22b
swelling toward the underside of the transmission case 43, the
free space under the transmission case 45 1s effectively used
to 1ncrease the amount of lubricant o1l 1n the lubricant o1l
chamber 95. Therelfore, unlike the arrangement 1n which the
depth of the case bottom 1s increased to secure the amount of
lubricant o1l, the height of the engine 2 does not need to be
increased.

Since the bottom portion 22a of the crankcase 22 1s made to
swell out toward the underside of the transmission case 45,
the surface area of the lubricant o1l chamber 95 1s increased.,
so that the cooling property 1s improved accordingly and the
weilght balance of the engine as a whole 1s improved.

Here, since this embodiment 1s arranged that the V-belt 1s
made of a resin member and the transmission case 45 1s made
to be independent of the crankcase 22, heat resistance and
durability of the V-belt are enhanced 1n comparison with an
arrangement using a rubber belt, and the thermal effect from
the engine 1s restricted. As a result, 1t 1s possible to reduce the
diameters of the drive pulley 55 and the driven pulley 56, and
the size of the transmission case 45. This makes 1t possible to
produce a free space under the transmission case 45 and
accordingly form the swell portion, and increase the lubricant
o1l capacity.

In this embodiment, since the filter chamber 100a 1s dis-
posed 1n a depressed manner on the side surface of the gen-
crator case 44 opposite the transmission case 45 so as to
overlap, 1n the crankshait direction, with the generator 42, 1t
1s possible to dispose the o1l filter 100 without protruding
from the engine case 44 and to eliminate the problem of
engine width increase due to the disposition of the o1l filter
100 while the transmission case 45 1s provided.
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The filter chamber 100a 1s located below the first plane C
including the axes of the crankshaft 28 and the transmission
shaft 47 and between the second plane E orthogonal to the
first plane C and includes the axis of the crankshait 28, and the
third plane F orthogonal to the first plane C and includes the
axis ol the transmission shait 47. Therefore, 1t 1s possible to
secure a space for the filter chamber 100a to be disposed in a
depressed manner on the generator case 44 opposite the trans-
mission case 45 and to dispose the o1l filter 100 without
protruding from the generator case 44.

Furthermore, since the clutch mechanism 17 1s placed from
the generator case 44 toward the 1inner side 1n the crankshaft
direction, and since the filter chamber 100a 1s placed so that
the axis 1s located below the bottom edge of the clutch mecha-
nism 17, 1t 1s possible to more reliably secure a space for
disposing the filter chamber 100a and to dispose the o1l filter
100 without protruding from the side surface of the generator
case 44.

Since the exhaust pipe 24 extends toward the rear of the
vehicle body along the transmission case 45 and the lateral
side of the lubricant o1l chamber 93, it 1s possible to place the
exhaust pipe 24 without interfering with the filter chamber
100a placed opposite the transmission case 43 and to ensure
case of maintenance mcluding replacement of the o1l filter
100.

Furthermore, since the lubricant o1l chamber 95 1s disposed
below the crank chamber and shifted to the side of the trans-
mission case 45, 1t 1s possible to place the filter chamber 100a
overlapping with at least a part of the lubricant o1l chamber
95, as seen 1n the crankshatt direction, and to secure a space
for disposing the filter chamber 100a.

Next will be described the constitution of lubricating the
centrifugal clutch mechanism 17.

As shown 1 FIGS. 3 and 7, part of the centrifugal clutch
mechanism 17 1s located 1n the area, as seen 1n the direction at
right angles to the crankshatt, where lubricant o1l 1s spread
from the connecting bearing portion 101 of the connecting
rod 27 and the crankpin 29. That 1s to say, the outer and inner
clutch plates 85 and 87 of the centrifugal clutch mechanism
17 are located to face the crank chamber 37.

A lead-1n opening 103 for leading the lubricant o1l spread
from the connecting bearing portion 101 into the clutch
chamber 38 1s formed 1n the second peripheral wall 41a that
defines the crank chamber 37 and the clutch chamber 38.

The clutch support wall portion 41d is itegrally formed
with a guide portion 104 extending mmward of the clutch
chamber 38. The guide portion 104 1s located on the extension
of the line interconnecting the crankshait 28 and the trans-
mission shait 47 and includes a lubricant o1l recerving portion
104a extending vertically so as to generally face the lead-in
opening 103 and a guide portion 104b continuously extend-
ing 1n an arcuate shape from the lower end of the lubricant o1l
receiving portion 104a toward the underside of the transmis-
sion shait 47. The guide portion 104b 1s located as inserted
into the truncated-cone-shaped boss portion of the inner
clutch 84.

With the above arrangement, the lubricant o1l entering
through the lead-in opening 103 1s received with the guide
portion 104, gmided more to the inner side than to the outer
side of the centrifugal clutch mechanism 17, supplied by
centrifugal force of the centrifugal clutch mechanism 17
between the outer and mner clutch plates 85 and 87, and
supplied to the engaging area of the primary reduction large
and small gears 75 and 74 (as shown with arrows 1n FIGS. 3
and 7).

The centrifugal clutch mechanism lubricating structure of
the present embodiment i1s arranged that the lubricant o1l
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supplied to the connecting bearing portion 101 of the crank-
pin 29 and the connecting rod big end 27a 1s led to the
centrifugal clutch mechanism 17. Therefore, 1t 1s possible to
supply a large amount of lubricant o1l that 1s spread from the
connecting bearing portion 101 to the centrifugal clutch
mechanism 17 to prevent the outer and iner clutch plates 85
and 87 from being seized by heat without employing a special
lubrication o1l passage.

This embodiment makes it possible to lead the lubricant o1l
from the crank chamber 37 effectively 1nto the clutch cham-
ber 38 with a very simple constitution since the centrifugal
clutch mechanism 17 1s located, as seen in the direction at
right angles to the crankshaft, in the area over which the
lubricant o1l from the connecting bearing portion 101 1is
spread, and the lead-1n opening 103 for permitting the entry of
lubricant o1l 1s formed 1n the second peripheral wall 41a that
defines the clutch chamber 38 and the crank chamber 37.

This embodiment 1s arranged that the clutch support wall
portion 41d 1s integrally formed with a guide portion 104
extending to the inward of the clutch chamber 38. The guide
portion 104 1s located on the extension of the line 1intercon-
necting the crankshait 28 and the transmission shaft 47 and
includes a lubricant oil recerving portion 104a extending ver-
tically so as to generally face the lead-in opening 103 and a
guide portion 104b continuously extending in an arcuate
shape from the lower end of the lubricant o1l recerving portion
104a toward the underside of the transmission shaft 47.
Therefore, lubricant o1l 1s supplied more securely to the outer
and inner clutch plates 85 and 87.

Next will be described the series of kick gears and of
starting gears respectively for transmitting a rotation force
from the kick type starting system and the motor type starting
system, and the series of pump gears and of balancer gears
respectively for transmitting rotation of the crankshaft to the
o1l pump and the balancer shatt.

As mainly shown 1n FIGS. 5,9, and 10, a kick shaft 110 is
placed parallel to and nearly vertically below the output shatt
48. The kick shaft 110, as seen 1n the crankshaft direction, 1s
located to overlap with at least a part of both the clutch
mechanism 17 and the driven pulley 56.

The kick shaft 110 1s journal-supported at the portion
inside the drive sprocket 49 with the boss portion 40h of the
first case 40 and at the outside portion with the boss portion
44b 1ntegrally formed with the generator case 44.

A kick arm 111 1s attached to the outside end portion of the
kick shait 110 and a kick gear 112 1s spline-fitted to be axially
slidable onto the 1mside end portion of the kick shait 110. The
kick gear 112 1s located inside the first case 40. A return spring
113 1s wound around the 1nside end portion of the kick shaft
110 to urge the kick shatt 110 toward the starting position.

A main intermediate shaft 114 and a sub-intermediate shaft
115 are placed between the kick shaft 110 and the crankshaft
28 and parallel to the kick shaft 110. The main intermediate
shaft 114 extends between the first and second cases 40 and
41 and journal-supported with them. A main intermediate
gear 116 capable of engaging with the kick gear 112 1is
attached to the main intermediate shaft 114.

The sub-intermediate shait 115 1s journal-supported with
the bearing portion 407 formed in the first case 40. The nside
and outside ends of the sub-intermediate shait 115 project
respectively inward and outward of the first case 40. A first
intermediate gear 115a for engaging with the main interme-
diate gear 116 1s integrally formed inside the case of the
sub-intermediate shaft 115 and a second intermediate gear
117 1s attached outside the case. The second intermediate gear
117 engages with a first crank gear 121 which will be
described later.
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In this way, the series of kick gears for transmitting rotation
of the kick shaft 110 to the crankshaft 28 1s constituted with
the kick gear 112, the main intermediate gear 116, the first
intermediate gear 115a, and the second intermediate gear
117. The series of kick gears 1s located between the first
support wall portion 40b for supporting the left journal bear-
ing 35 and the generator 42.

The kick gear 112, the main intermediate gear 116, and the
first intermediate gear 115a are located 1n a position that
communicates with the lubricant o1l chamber 95 1nside the
first case 40. The second intermediate gear 117, the first crank
gear 121, and the cam sprocket 122 are located outside the
first case 40.

As the kick arm 111 1s kicked down, the kick shaft 110
rotates, the kick gear 112 moves axially and engages with the
main intermediate gear 116 to transmit the rotation to the first
crank gear 121 through the first and second intermediate
gears 115a and 117 and rotate the crankshaift 28.

Part of the crankshait 28 between the leit journal bearing
35 and the sleeve 43 of the generator 42 1s provided with a
one-way clutch 120, the first crank gear 121, and a cam
sprocket 122 1n that order from the outer side.

The one-way clutch 120 1s provided with a starting gear
120a connected through an idler gear 124 to a drive gear 123a
of a starter motor 125. The starter motor 125, with its motor
axis parallel to the crankshatt 28, 1s secured to the front wall
of the crankcase 22.

The series of starting gears for transmitting rotation of the
starter motor 125 to the crankshatt 28 1s constituted with the
drive gear 125a, the idler gear 124, and the starting gear 120a.
The series of starting gears 1s located between the support
wall for supporting the right journal bearing 35 and the gen-
erator 42.

Since the kick mechanism of this embodiment 1s arranged
that the kick gear 112, the main intermediate gear 116, and the
first intermediate gear 115a are located 1n the position that
communicates with the lubricant o1l chamber 95, engaging
parts of those gears are suificiently lubricated.

Since the sub-intermediate shaft 115 1s made to pass
through the first case 40 from the inside to the outside to
transmit the rotation of the kick shatt 110 from the 1nner side
of the sub-intermediate shaft 115 to the outer side, and {from
the second intermediate gear 117 on the outer side to the
crankshait 28 through the first crank gear 121, 1t 1s possible to
locate the first crank gear 121 on the outer side rather than the
crank journal portion 28c, to reduce the distance between the
crankshaft bearings 35 and 36, and to journal-support the
crankshaft 28 while reducing the bending moment due to the
connecting rod 27. It 1s also possible to secure the layout
space for the cam sprocket 122 and the second crank gear 127
to facilitate the layout around the crankshatt. In other words,
il 1t were arranged that the rotation of the kick shaft 110 1s
transmitted to the crankshaft 28 within the first case 40, a gear
would be required between the left crankshaft bearing 35 and
the left crank arm 28a, the distance between the left and right
bearings 35 and 36 would increase to the disadvantage of the
bending moment mentioned above.

Since this embodiment1s arranged that the kick shatt 110 1s
located nearly vertically below the output shait 48, the kick
arm 111 1s easy to kick down and the size of the engine 2 can
be reduced 1n the longitudinal direction of the vehicle.

Part of the kick shaft 110 on the inner side in the vehicle
width direction of the rear wheel drive sprocket 49 1s journal-
supported with the first clutch support wall portion 40d, part
ol 1t on the outer side 1n the vehicle width direction 1s journal-
supported with the generator case 44, and the kick arm 111 1s
attached to part of the kick shatt 111 projecting to the outer
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side of the kick shaft 110 rather than the generator case 44.
Therefore, 1t 1s possible to place the kick shait 110 and the
kick arm 111 in positions for kicking down without interfer-
ing with the rear wheel drive sprocket 49.

As shown 1n FIG. 4, the kick shaft 110, as seen 1n the
crankshaft direction, 1s located within the axial projection
area ol the transmission case 45, more particularly, within the
axial projection areas of the driven sprocket 56 and the cen-
trifugal clutch mechanism 17. That i1s to say, 1t 1s located
nearly just below the driven pulley 56.

Since the kick shait 110 1s placed on the opposite side of the
transmission case 45 as described above, a space for placing
the kick shaft need not be secured in the transmission case 45,
so that 1t 1s possible to place the drive pulley 55 and the driven
pulley 56 of the CV'T 16 close to each other to the extent that
only a small gap (b) (see FIG. 3) exists and accordingly the
dimension of the engine 2 1s reduced in the longitudinal
direction of the vehicle.

Since the kick shaft 110 1s placed within the area of pro-
jection in the crankshatt direction of the crankcase 435, 1t 1s
possible to place the kick shait 110 1n a position that 1s near
the crankshatt 28 and easy to kick down.

Since this embodiment 1s arranged that the centrifugal
clutchmechanism 17 1s placed 1n the vicinity on the inner side
in the crankshaft direction of the driven pulley 56, and since
the kick shaft 110 1s placed in a position that 1s within the axial
projection area of the centrifugal clutch mechanism 17 and
nearly vertically below the transmission shaft 47, 1t 1s possible
to utilize a free space within the projection area of the cen-
trifugal clutch mechanism to locate the kick shaft 110 1n the
optimum position for kicking down and to reduce the size of
the engine 2 1n the vehicle’s longitudinal direction.

A balancer shait 129 1s placed parallel to and rearward
above the crankshait 28. The balancer shait 129 1s journal-
supported through balancer shaft bearings 130 and 131 with
the first and second cases 40 and 41. The left end of the
balancer shait 129 projects outside the first case 40 and 1s
connected to a balancer gear 132. A damping member 133 1s
attached to the mside circumierential surface of the balancer
gear 132.

Here, the left and rnight crank arms 28a and 28b of the
crankshait 28 are located 1nside the balancer bearings 130 and
131, and the balancer weight 129a of the balancer shatt 129 1s
placed between the left and rnght crank arms 28a and 28b and
near the crankshatt 28 so as to be superposed on the rotary
locus of the crankpin 29. This makes the area around the
balancer shaft compact.

The crankshatt 28 1s press-fit into the first crank gear (first
drive gear) 121 to which i1s attached a second crank gear
(second drive gear) 127 to rotate together. The balancer gear
(second driven gear) 132 engages with the second, crank gear
127. That 1s to say, inside circumierential teeth 127a are
formed on the iside circumierential surface of the second
crank gear 127, with the mside circumierential teeth 127a
engaging with the outside circumierential teeth 121a of the
first crank gear 121 (see FIG. 6).

The series of balancer gears for transmitting rotation of the
crankshait 28 to the balancer gear 132 1s constituted with the
first crank gear 121, the second drank gear 127, and the
balancer gear 132. The series of balancer gears 1s located
between the support wall for supporting the left journal bear-
ing 35 and the generator 42.

The pump gear (first driven gear) 98 1s connected through
the second intermediate gear 117 to the first crank gear 121. In
this way, the first crank gear 121 and the second intermediate
gear 117 are used for both kick starting and the o1l pump drive.
The series of pump gears for transmitting rotation of the
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crankshait 28 to the o1l pump 96 1s constituted with the first
crank gear 121, the second intermediate gear 117, and the
pump gear 98. The series of pump gears 1s located between
the support wall for supporting the left journal bearing 35 and
the generator 42.

The one-way clutch 120, the first crank gear 121, and the
cam sprocket 122 attached to the crankshaft 28 are held to be
axially immovable between the sleeve 43 and the journal
bearing 35 as anut 123 is screwed and tightened to the left end
portion of the crankshait 28.

This embodiment i1s arranged that the second intermediate
gear 117 engaged with the first crank gear 121 1s used both for
transmitting the rotation of the kick shaft 110 to the crank-
shaft 28 and for transmitting the rotation of the crankshaft 28
to the gear pump 98, so that 1t 1s possible to reduce the
crankshaft length accordingly and make the engine compact
in width.

Since the first crank gear 121 press-fitted into the crank-
shaft 28 engages with the iside circumierential teeth 127a of
the second crank gear 127 and with the second intermediate
gear 117, 1t 1s possible to secure a suificient length of the first
crank gear 121 to be press-fitted into the crankshait 28 and
reliably transmit the rotation of the crankshaitt 28 to the pump
gear 98 and the balancer gear 132.

In this embodiment, it 1s configured that the outside cir-
cumierential teeth 121a of the first crank gear 121 engage
with the inside circumierential teeth 127a of the second crank
gear 127 so that the second crank gear 127 can be easily
assembled, and removed for the purpose of maintenance.
That 1s, the second crank gear 127 can be easily removed from
the first crank gear 121 after removing the nut 123 from the
crankshaft 28 and taking out the sleeve 43 and the one-way
clutch 121.

The positioning arrangement of various shafts of the
engine 2 1s as follows.

As seen 1n the crankshaft direction, the transmission shatt
4’7 and the output shatt 48 are behind and on the same level
with the crankshait 28. The balancer shaft 129 and the reduc-
tion shatt 52 are placed above the first plane C that includes
the axes of the crankshaft 28 and the output shatt 48. The kick
shaft 110, the pump shaft 96a, and the main and sub-1nterme-
diate shafts 114 and 115 are placed above the first plane C.

The kick shaft 110 1s placed nearly vertically below the
output shaft 48. The pump shaft 96a1s placed nearly vertically
below the balancer shaft 129. The main and sub-intermediate
shafts 114, 115 are placed on the line interconnecting the
crankshait 28 and the kick shaft 110.

This embodiment 1s arranged that the balancer shaft 129 1s
placed above the first plane C that includes the axes of the
crankshaft 28 and the output shait 48, and the kick shaft 110
and the pump shait 96a of the o1l pump 96 are below the first
plane C, so that those components are well balanced in upper
and lower positions to avoid an increase in the size of the
engine. That 1s, a locating space 1s formed behind the cylinder
bore and above the first plane C, and the balancer shait 129 1s
located 1n the space. Since the balancer shait 129 rotates with
a large rotation locus of the weight 129a , 1f the weight were
dipped in lubricant o1l, a large amount of horsepower would
be lost as lubricant o1l 1s stirred. With this embodiment, how-
ever, the balancer shaft 129 does not stir lubricant oil. This
embodiment 1s also arranged such that the reduction shait 52
1s placed by utilizing the free space located above the first
plane C and between the balancer shait 129 and the output
shaft 48. Although the reduction shaft 52 1s placed 1n a high
position that s less likely to be spread with lubricant o1l, since
lubricant o1l spread from the connecting bearing portion 101
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of the connecting rod of the crankshaft 28 1s supplied to the
reduction gear 75 and other parts, no problem occurs as to
poor lubrication.

Since the kick shait 110 1s placed nearly vertically below
the output shait 48, 1t 1s possible to reduce the longitudinal
s1ze of the engine 2 and place the kick shaft 110 in a position
where 1t 1s easy to kick down.

Furthermore, the lubricant o1l chamber 95 1s disposed to be
shifted to the side of the transmission case 435 and the series of
kick gears, pump gears, starting gears, and balancer gears are
shifted and disposed to the opposite side of the transmission
case 45 from the lubricant o1l chamber 95 of the engine case.
More particularly, it 1s placed between the first support wall
portion 40b for supporting the leit crank journal portion and
the generator 42. Therefore, 1t 1s possible to dispose the series
of gears by eflectively using the space between the generator
42 and the first support wall 40b, to secure a space for dis-
posing the series of gears, and to avoid an increase 1n the
engine’s width.

Since the lubricant o1l chamber 95 1s located in the area
from the lower part of the crank chamber to the lower part of
the transmission case, 1t 1s possible to dispose and shift the
lubricant o1l chamber 95 while securing a required capacity of
the lubricant o1l chamber 95, and to secure a space for dis-
posing the series of gears.

Since the series of gears are disposed along the first support
wall 40b for supporting the crank journal portion or between
the support wall 40b and the generator 42, it 1s possible to
dispose the filter chamber 100a on the side surface of the
generator 42 opposite the transmission case and in an over-
lapping position with at least a part of any of the series of
gears, and to dispose the o1l filter 100 without the size of the
engine icreasing 1n the longitudinal and lateral directions.

According to an embodiment of the present invention, the
filter chamber 1s disposed 1n a depressed manner on the side
surface of the engine case opposite to the transmission case
and the filter chamber overlaps, 1n the crankshait direction, at
least 1n part with the generator. Therefore, 1t 1s possible to
dispose the o1l filter without protruding from the engine case
and to eliminate the problem of engine width increase due to
the disposition of the o1l filter while the transmission case 1s
provided.

According to an embodiment of the present invention, the
filter chamber 1s located below the first plane including the
axes of the crankshaft and the transmission shait. The filter
chamber 15 also located between the second plane orthogonal
to the first plane and including the axis of the crankshait and
the third plane orthogonal to the first plane and including the
axis of the transmission shait. Therefore, 1t 1s possible to
secure a space 1n the engine case for disposing the filter
chamber 1n a depressed manner opposite to the transmission
case, to dispose the o1l filter without protruding from the
engine ease, and to avoid engine width increase.

The clutch mechanism 1s attached to overlap at least 1n part
with the crank arm of the crankshait in the crankshatt direc-
tion. That 1s, the clutch mechanism 1s placed in the engine
case from the opposite side of the transmission case toward
the 1nner side 1n the crankshaft direction, and the axis of the
filter chamber 1s located adjacent to the bottom edge of the
clutch mechanism. Therefore, 1t 1s possible to more reliably
secure a space for disposing the filter chamber, to dispose the
o1l filter without protruding from the side surface of the
engine case, and to avoid engine width increase.

According to an embodiment of the present invention, the
exhaust pipe extends toward the rear of the vehicle body along
the lower part of the transmission case and the lateral side of
the engine case bottom. Therefore, 1t 1s possible to place the
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exhaust pipe without interfering with the filter chamber
placed opposite to the transmission case and to ensure ease of
maintenance including replacement of the o1l filter,

The lubricant o1l chamber 1s disposed below the crank
chamber and shifted to the side of the transmission case.
Therefore, it 1s possible to place the filter chamber overlap-
ping with at least a part of the lubricant o1l chamber, as seen
in the crankshatt direction, to secure a space for disposing the
filter chamber, and to place the o1l filter without protruding
from the engine case.

According to an embodiment of the present invention, the
kick shaftt 1s placed on the opposite side of the transmission
case, below the transmission shait and the output shait in
order to overlap with at least one of the driven pulley or the
clutch mechanism. The kick shait 1s placed to overlap with
both the driven pulley and the clutch mechanism. Therefore,
it 1s possible to reduce the distance between axes of the drive
pulley and the driven pulley, and accordingly, the longitudinal
dimension of the engine. Further, since the kick shait is
placed on the opposite side of the transmission case, 1t 1s
possible to place the kick shaift 1n a position that 1s near the
crankshaft and easy to kick down.

The kick gear and the first intermediate gear are disposed in
the inner side of the support wall portion for supporting the
crank journal portion on the opposite side of the transmission
case and the second intermediate gear and the crank gear are
disposed on the outer side of the support wall portion. There-
fore, 1t 1s possible to dispose the crank gear immediately
adjacent to the outer side of the crank journal portion and to
avold engine width increase due to the disposition of the
series of kick gears while the transmission case 1s provided.

The lubricant o1l chamber 1s disposed to be shifted to the
side of the transmission case, and at least one of the series of
kick gears, pump gears, starting gears, and balancer gears 1s
disposed to be shifted to the opposite side of the transmission
case Irom the lubricant o1l chamber of the engine case. There-
fore, 1t 1s possible to secure a space 1n the engine case on the
opposite side of the transmission case for disposing the series
of gears due to the shifted disposition of the lubricant oil
chamber, and to avoid engine width increase.

The side wall of the lubricant o1l chamber on the opposite
side of the transmission case 1s constituted of the support wall
portion for supporting the journal portion on the opposite side
of the transmission case, and at least one of the series of kick
gears, pump gears, starting gears, and balancer gears 1s dis-
posed along the support wall portion. Therefore, it 1s possible
to more reliably secure a space in the engine case on the
opposite side of the transmission case for disposing the series
of gears due to the shifted disposition of the lubricant oil
chamber, and to avoid engine width increase.

According to an embodiment of the present invention, the
lubricant o1l chamber 1s located 1n the area from the lower part
of the crank chamber of the engine case to the lower part of the
transmission case. Therelore, 1t 1s possible to dispose the
lubricant 01l chamber to be shifted while securing the
required capacity of the Lubricant o1l chamber, accordingly
to secure a space for disposing the series of gears, and to avoid
engine width increase.

The generator 1s attached to the crankshait at the opposite
end of the transmission ease, and at least one of the series of
kick gears, pump gears, starting gears, and balancer gears
passes between the generator and the support wall portion for
supporting the opposite side and 1s connected to the crank-
shaft. Therefore, 1t 1s possible to dispose the series of gears by
clfectively using the space between the generator and the
support wall portion and to avoid increasing the longitudinal
and lateral dimensions of the engine.
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The series of gears are disposed along the support wall for
supporting the crank journal portion or between the support
wall and the generator, and the filter chamber 1s disposed 1n a
depressed manner on the side surface of the engine case
opposite to the transmission case so as to overlap with the
generator 1n the crankshatt direction. Also, the filter chamber
1s placed to overlap with at least a part of any of the series of
gears, as seen in the crankshait direction. Therefore, it 1s
possible, in case that the engine includes a transmission case
on one side of the engine case, to dispose the filter chamber 1n
a depressed manner without interfering with the series of
gears placed opposite to the transmission case, and to dispose
the o1l filter without engine width 1ncrease.

According to an embodiment of the present invention, the
kick gear and the first intermediate gear are disposed in the
inner side of the support wall portion for supporting the
opposite side, and the second intermediate gear and the crank
gear are disposed on the outer side of the support wall portion
for supporting the opposite side. Therefore, 1t 1s possible to
dispose the crank gear immediately adjacent to the outer side
of the crank journal portion and to avoid engine width
increase due to the disposition of the series of kick gears while
the transmission case 1s provided.

The lubricant o1l pump 1s attached to the portion constitut-
ing the side wall of the lubricant o1l chamber shifted to the
side of the transmission case. Therefore, 1t 1s possible to place
the lubricant o1l pump toward the inner side in the crankshaft
direction without any difficulty and to avoid engine width
increase.

What 1s claimed 1s:

1. An engine comprising:

a transmission shaft;

a crankshaft extending in a crankshait direction;

a clutch mechanism attached to the transmission shaft and
overlapping at least in part with the crankshait in the
crankshaft direction; and

a filter chamber provided on an opposite side surface of a
transmission case of an engine case in a depressed man-
ner so as to overlap with at least a part of a generator 1n
the crankshaft direction; and

an o1l filter that filters lubricating o1l disposed 1n the filter
chamber.

2. The engine of claim 1, wherein the filter chamber 1s
located below a first plane including axes of the crankshaft
and the transmission shatt.

3. The engine of claim 2, wherein the filter chamber 1s
located between a second plane orthogonal to the first plane
and 1including an axis of said the crankshait and a third plane
orthogonal to the first plane and including an axis of the
transmission shaft.

4. The engine of claim 1, wherein an axis of the filter
chamber 1s located adjacent to a bottom edge of the clutch
mechanism, and the filter chamber 1s separated from the
clutch mechanism 1n the crankshaft direction.

5. The engine of claim 1, wherein an exhaust pipe 1s con-
nected to an exhaust opening of a cylinder connected to the
engine case, passing below the transmission case and along a
side of a bottom of the engine case to extend 1n a backward
direction of a vehicle.

6. The engine of claim 1, wherein a lubricant o1l chamber
for collecting the lubricating o1l 1s disposed below a crank
chamber and shifted to a side of the transmission case, and at
least a part of the filter chamber overlaps with the lubricant o1l
chamber as seen 1n the crankshaft direction.

7. The engine of claim 2, wherein an exhaust pipe 1s con-
nected to an exhaust opening of a cylinder connected to the
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engine case, passing below the transmission case and along a
side of a bottom of the engine case to extend 1n a backward
direction of a vehicle.

8. An engine comprising;

a kick shait placed on an opposite side of tize engine from a
transmission case and parallel to a crankshait, and posi-
tioned, as seen 1n a crankshatt direction, below a trans-
mission shaft and an output shait 1n order to overlap with
at least one of a driven pulley or a clutch mechanism, and

[wherein the transmission shaft and the output shaft are
coaxially disposed, and the kick shaft1s located approxi-
mately directly below the output shait and overlaps with
both the driven pulley and the clutch mechanism] a
reduction shaft arvanged above the transmission shaft
and arranged to transmit engine revolutions from the
transmission shaft to the output shaft.

9. The engine of claim 8, wherein a kick gear attached to the
kick shaft is capable of engaging with a first intermediate gear
attached to one end of an intermediate shaft, a second inter-
mediate gear attached to an opposite end of the intermediate
shaft 1s capable of engaging with a crank gear attached to the
crankshaft, the kick gear and the first intermediate gear are
disposed 1n an mnner side of a support wall portion for sup-
porting a journal portion on an opposite side of the transmis-
s1on case of the crankshatt, and the second intermediate gear
and the crank gear are disposed on the an outer side of the
support wall portion.

10. An engine comprising;:

a transmission case placed on one side 1 a crankshaft

direction of an engine center line;

a lubricant o1l chamber for collecting lubricating oil,
wherein a center of the lubricant o1l chamber in the
crankshaft direction 1s placed on the one side in the
crankshaift direction of the engine center line; and

wherein at least one of a series of kick gears for transmit-
ting a rotation of a kick shaft to a crankshatt, a series of
pump gears for transmitting a rotation of the crankshaft
to a lubricant o1l pump, a series of starting gears for
transmitting a rotation of a starter to the crankshatt, and
a series ol balancer gears for transmitting a rotation of
the crankshait to a balancer shait 1s disposed to be
shifted to an opposite side of the transmission case from
the lubricant o1l chamber of an engine case.

11. An engine comprising;:

a lubricant o1l chamber for collecting lubricating oil,
wherein a center of the lubricant o1l chamber in a crank-
shaft direction 1s disposed to be shifted to a side of a
transmission case ifrom an engine center line passing
through a cylinder axis line;

wherein at least one of a series of kick gears for transmit-
ting a rotation of a kick shaft to a crankshatt, a series of
pump gears for transmitting a rotation of the crankshaft
to a lubricant o1l pump, a series of starting gears for
transmitting a rotation of a starter to the crankshatt, and
a series ol balancer gears for transmitting a rotation of
the crankshait to a balancer shait 1s disposed to be
shifted to an opposite side of the transmission case from
the lubricant o1l chamber of an engine case, and

wherein a side wall of the lubricant o1l chamber on the
opposite side of the transmission case 1s constituted of a
support wall portion for supporting a journal portion on
the opposite side of the transmission case of the crank-
shaft and at least one of the series ol kick gears, the series
of pump gears, the series of starting gears, and the series
of balancer gears 1s disposed along the support wall
portion.
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12. The engine of claim 11, wherein the lubricant o1l cham-
ber 1s located 1n an area from a lower part of a crank chamber
of the engine case to a lower part of the transmission case.

13. The engine of claim 11, wherein a generator 1s attached
to an end of the crankshait opposite to the transmission case,
and at least one of the series of kick gears, the series of pump
gears, the series of starting gears, and the series of balancer
gears passes between the generator and the support wall por-
tion and 1s connected to the crankshaft.

14. The engine of claim 11, wherein the series of pump
gears 15 constituted to transmit a rotation of the crank gear
attached between a support wall portion of the crankshatt and
a generator to a pump gear via an intermediate gear, and the
pump gear 1s attached to a rotational shait of a lubricant o1l
pump attached to the a portion of the support wall portion
constituting the side wall of the lubricant o1l chamber.

15. The engine of claim 11, wherein a filter chamber 1s
disposed 1n a depressed manner on a side surface of the engine
case opposite to the transmission case so as to overlap at least
in part with a generator attached to an end of the crankshaft
opposite to the transmission case, and an o1l filter for filtering
the lubricant o1l 1s provided in a filter chamber.

16. The engine of claim 12, wherein the series ot kick gears
1s constituted that a kick gear attached to the kick shatt 1s
capable of engaging with a first intermediate gear attached to
one end of an intermediate shaft, a second intermediate gear
attached on an opposite end of the intermediate shaft is
capable of engaging with a crank gear attached to the crank-
shaft, the kick gear and the first intermediate gear are dis-
posed on an imner side of a support wall portion, and the
second mtermediate gear and the crank gear are disposed on
an outer side of a support wall portion.

17. An engine comprising:

a lubricant o1l chamber for collecting lubricating oil,
wherein a center of the lubricant o1l chamber 1n a crank-
shaft direction 1s disposed to be shifted to a side of a
transmission case Irom an engine center line passing
through a cylinder axis line;

wherein at least one of a series of kick gears for transmiut-
ting a rotation of a kick shaft to a crankshaft, a series of
pump gears for transmitting a rotation of the crankshaft
to a lubricant o1l pump, a series of starting gears for
transmitting a rotation of a starter to the crankshatt, and
a series ol balancer gears for transmitting a rotation of
the crankshait to a balancer shaft 1s disposed to be
shifted to an opposite side of the transmission case from
the lubricant o1l chamber of an engine case, and

wherein a filter chamber 1s disposed 1n a depressed manner
on a side surface of the engine case opposite to the
transmission case so as to overlap at least in part with a
generator attached to an end of the crankshaft opposite
to the transmission case, and an o1l filter for filtering the
lubricant o1l 1s provided 1n a filter chamber.

18. The engine of claim 17, wherein at least a part of the
filter chamber overlaps with any one of the series of gears as
seen 1n the crankshaft direction.

19. An engine comprising;:

a lubricant oil chamber for collecting lubricating oil,
wherein a center of the lubricant o1l chamber 1n a crank-
shaft direction 1s disposed to be shifted to a side of a
transmission case Ifrom an engine center line passing
through a cylinder axis line;

wherein at least one of a series of kick gears for transmiut-
ting a rotation of a kick shaft to a crankshatt, a series of
pump gears for transmitting a rotation of the crankshaft
to a lubricant o1l pump, a series of starting gears for
transmitting a rotation of a starter to the crankshaft, and
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a series ol balancer gears for transmitting a rotation of
the crankshait to a balancer shait 1s disposed to be
shifted to an opposite side of the transmission case from
the lubricant o1l chamber of an engine case, and
wherein the series of kick gears 1s constituted that a kick
gear attached to the kick shait 1s capable of engaging
with a first intermediate gear attached to one end of an
intermediate shaft, a second intermediate gear attached
on an opposite end of the intermediate shait1s capable of
engaging with a crank gear attached to the crankshatft,
the kick gear and the first intermediate gear are disposed
on the an ner side of a support wall portion, and the
second 1ntermediate gear and the crank gear are dis-
posed on an outer side of the support wall portion.

20. The engine of claim 8, wherein, as seen in the crank-
shaft divection, the veduction shaft overlaps with one of the
driven pulley and the clutch mechanism.

21. The engine of claim 8, wherein the output shaft is

arranged between a front end and a rear end of the driven

pulley or the clutch mechanism in a fore-and-aft direction of

the engine.
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22. The engine of claim 8, further comprising a cylinder
having a cylinder axis, wherein the transmission case is
arranged such that a bottom wall of the transmission case,
positioned between a driving pulley and a crank arm, is
arranged closer to the cylinder axis than a portion of the
bottom wall of the transmission case positioned between the
driven pulley and the clutch mechanism.

23. The engine of claim 8, wherein the driven pulley
includes a fixed pulley half that is fixed to the transmission

10 shaft and a movable pulley half that is slidably attached to the

15

transmission shaft in an axial divection thereof, and the mov-
able pulley half is arranged at a position further away from
the clutch mechanism than the fixed pulley halfis to the clutch
mechanism.

24. The engine of claim 8, further comprising a cylinder
having a cylinder axis, wherein the clutch mechanism is
arranged between the cylinder axis and the driven pulley.
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