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TRANSMISSION DRIVING MECHANISM OF INTERNAL
COMBUSTION ENGINE

Abstract

In a transmission driving mechanism (100) of an internal combustion engine which is
provided with a transmission that shifts the rotation of a crankshaft (11) and transmits it to
an output shaft, and which rotates a shift rotating shaft (111) by an actuator (130) for shift
to change the speed of the transmission, one end of a shift rotating shaft (111) pierces an
engine case cover (30), the one end of a shift rotating shaft (111) is protruded outside, and
a fitting part (111a) onto which a turning tool (150) is fitted is formed at the protruded
end of the shift rotating shaft.

AH21(753042_1)




17 Apr 2007

2007201695

FIG.1

177

RW




17 Apr 2007

2007201695

FI1G.2 15




17 Apr 2007

2007201695

S&F Ref: 805432
AUSTRALIA
PATENTS ACT 1990

COMPLETE SPECIFICATION

FOR A STANDARD PATENT
\
Name and Address Honda Motor Co., Ltd., of 1-1, Minami-Aoyama 2-chome,
of Applicant : Minato-ku, Tokyo, 107-8556, Japan
Actual Inventor(s): Hiroatsu Inui
Dai Arai

Kenji Matsuo

Address for Service: Spruson & Ferguson
St Martins Tower Level 35
31 Market Street
Sydney NSW 2000
(CCN 3710000177)

Invention Title: Transmission driving mechanism of internal combustion
engine

The following statement is a full description of this invention, including the best method of
performing it known to me/us:-

5845¢(756450_1)




17 Apr 2007

2007201695

o1-

TRANSMISSION DRIVING MECHANISM OF INTERNAL
COMBUSTION ENGINE

Field of the Invention

The present invention relates to a transmission driving mechanism that shifts
engine speed of an internal combustion engine provided with a transmission. The present
invention also relates to the internal combustion engine provided with the transmission
driving mechanism that shifts the speed of the transmission by an electric motor for a
shift.

Background of the Invention

For the internal combustion engine provided with the transmission driving
mechanism that executes the shift of the transmission by driving the electric motor for the
shift, there is an example disclosed in JP-A No. H11-82734.

An internal combustion engine disclosed in JP-A No. H11-82734 is mounted in
an all terrain vehicle with a crankshaft directed in a longitudinal direction of the vehicle.

In a transmission driving mechanism, the drive of an electric motor for a shift
protruded from the front of a crankcase is transmitted to the turning of a shift spindle via a
speed reducing means, the turning of the shift spindle turns a shift drum, moves a shift
fork, the engagement of speed change gears in the transmission is changed, and a shift is
executed.

A turning angle sensing means is attached to a front end of the shift spindle, the
base of an arm is fitted onto its rear end, and an arm of a secondary spindle which is
directed in a lateral horizontal direction perpendicular to the crankshaft and the left end of
which is protruded on the side of the internal combustion engine is fitted to the end of the
arm.

A hexagonal part is formed at the protruded left end of the secondary spindle, the
secondary spindle is turned by fitting a wrench onto the hexagonal part and rocking the
hexagonal part, the shift spindle is manually turned via a fitting part of the arm, and the
speed of the transmission can be shifted.

The transmission driving mechanism depending upon the secondary spindle
enables operating the transmission manually using a tool such as a wrench when a shift by
the electric motor for the shift is not performed.

As described above, in the transmission driving mechanism disclosed in JP-A
No. H11-82734, as the transmission driving mechanism dedicated to manual operation
using the secondary spindle is provided separately from the execution of a shift by the

electric motor for the shift via the shift spindle and the transmission can be manually
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operated, a large number of parts are required, the structure is intricate, the assembly is

troublesome, maintenance is required, and the cost is increased.

Object of the Invention
It is the object of the present invention to overcome or ameliorate one or more of

the disadvantages of the prior art, or at least to provide a useful alternative.

Summary of the Invention

Accordingly, the present invention provides a transmission driving mechanism of
an internal combustion engine comprising a transmission that shifts the rotation of a
crankshaft and transmits it to an output shaft, the transmission driving mechanism rotating
a shift rotating shaft by an actuator for a shift to change the speed of the transmission,

wherein:

one end of the shift rotating shaft pierces an engine case cover and is protruded
outside;

a fitting part adapted to fitting a turning tool thereon is formed at the protruded
end of the shift rotating shaft;

the internal combustion engine is mounted in a vehicle with the crankshaft
directed in a longitudinal direction of a body of the vehicle; and

the fitting part is formed at the front end of the shift rotating shaft parallel to the
crankshaft and directed in the longitudinal direction of the body, such that the turning
tool, when fitted onto the fitting part at the front end of the shift rotating shaft, can be
turned along the front of the engine case cover.

A turning angle sensing means is preferably provided to a rear end of the shift
rotating shaft, and accessories of the internal combustion engine are preferably arranged
mainly in the rear of the body of the internal combustion engine.

The shift rotating shaft is preferably arranged on the downside of a starting
clutch provided to a front end of the crankshaft, the actuator for the shift is preferably
protruded forward in a lower part of the engine case cover covering the front of the
starting clutch, and a turning area for the turning tool is preferably overlapped, in a front
view, with the starting clutch on a side of the engine case cover on which the actuator for
the shift is provided.

The actuator for the shift is preferably arranged on one side partitioned by a
plane including the central axis of the starting clutch and the central axis of the shift

rotating shaft and a shift clutch is preferably arranged on the other side so that the shift
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clutch is partially overlapped with the starting clutch at the back of the starting clutch in
the front view, the engine case cover preferably also covers the front of the shift clutch
together with the front of the starting clutch, and the turning area for the turning tool is
preferably overlapped with the shift clutch in the front view.

The shift rotating shaft is preferably arranged next to a lower edge of the engine

case Cover.

Brief Description of the Drawings

A preferred embodiment will now be described, by way of an example only, with
reference to the accompanying drawings, in which:

Fig. 1 is a side view showing an all terrain vehicle mounting an internal
combustion engine equivalent to one embodiment of the invention;

Fig. 2 is a front view showing the internal combustion engine;

Fig. 3 is a back view showing the internal combustion engine;

Fig. 4 is a front view in which a front crankcase half of the internal combustion
engine and others are omitted;

Fig. 5 is a sectional view viewed along a line V-V in Fig. 4;

Fig. 6 is a sectional view viewed along a line VI-VI in Fig. 4; and

Fig. 7 is a synthesized sectional view viewed along a line VII-VII and a line VII'-
VII'in Fig. 4.

Preferred Embodiment of the Invention

Referring to Figs. 1 to 5, one embodiment of the invention will be described
below.

An internal combustion engine 10 equivalent to this embodiment is a water-
cooled single-cylinder 4-stroke cycle internal combustion engine and is vertically
mounted in an all terrain vehicle 1 with a crankshaft 11 longitudinally directed.

The front, the rear, the right and the left are determined in a direction in which
the vehicle travels forward.

The all terrain vehicle 1 is a saddle-ride type four-wheel vehicle and a pair of
right and left front wheels FW and a pair of right and left rear wheels RW respectively
including a low pressure balloon tire for rough terrain are suspended in a longitudinal

direction of a body frame 2.
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The internal combustion engine 10 is mounted between the front wheel FW and
the rear wheel RW, an output shaft 61 is longitudinally protruded from a transmission 40
located on the left side of the internal combustion engine 10, the rotational motive power
of the output shaft 61 is transmitted to the right and left front wheels FW from a front end
of the output shaft 61 via a front drive shaft 2F and a front final reduction gear unit 3F,
and the rotational motive power is transmitted to the right and left rear wheels RW from a
rear end of the output shaft via a rear drive shaft 2R and a rear final reduction gear unit
3R

A front fender 4F covers the front wheel FW backward from the upside of the
front wheel, a rear fender 4R covers the rear wheel RW forward from the upside of the
rear wheel, a side cover 5 covers the right side and the left side of the internal combustion
engine 10 mounted between the front wheel FW and the rear wheel RW, a step plate 6 is
protruded outside from a lower edge of the side cover, and the step plate 6 is laid between
the front fender 4F and the rear fender 4R.

A seat 7 is provided between the right and the left rear fenders 4R, 4R.

The front of the side cover 5 is cut off and an opening for access Sa is formed.

The opening for access 5a reaches a rear face of the front fender 4F and is
located in a position in which the front of the internal combustion engine 10 is revealed.

As shown in Fig. 2 which is a front view showing the internal combustion engine
10 and in Fig. 3 which is a rear view showing it, the internal combustion engine 10 is
planted in a state in which a cylinder block 13, a cylinder head 14 and a cylinder head
cover 15 are sequentially piled on a crankcase 12 and are slightly inclined leftward
(rightward in Fig. 2) based upon a traveling direction of the vehicle.

The crankcase 12 also houses the transmission 40 arranged on the left side of the
crankshaft 11 inside and has longitudinal structure configured by a front crankcase half
12F and a rear crankcase half 12R respectively divided longitudinally by a plane
perpendicular to the crankshaft 11 directed in a longitudinal direction of the body.

Fig. 4 is a front view in which the front crankcase half 12F of the internal
combustion engine 10 and others are omitted and shows a joined face 12Rf of the rear
crankcase half 12R.

A cylinder sleeve 13a is fitted to the crankcase 12 from the cylinder block 13 and
a piston 16 is fitted into the cylinder sleeve 13a so that the piston can be slid.

A connecting rod 17 couples a crankpin 11p laid between a pair of longitudinal
crank webs 11w, 11w of the crankshaft 11 and a piston pin 16p provided to the piston 16.

AH21(753042_1)
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As shown in Fig. 5, a combustion chamber 20 is formed between a top face of
the piston 16 and a ceiling of the cylinder head 14 opposite to the piston, an intake port 21
is extended backward from the combustion chamber 20, and an exhaust port 22 is
extended forward.

An intake valve 23 opens and closes an opening open to the combustion chamber
20 of the intake port 21 and an exhaust valve 24 opens and closes an opening open to the
combustion chamber 20 of the exhaust port 22.

Rocker arms 25, 26 that drive the intake valve 23 and the exhaust valve 24 are
provided in the cylinder head cover 15 journaling to rocker arm shafts 25a, 26a.

As shown in Fig. 5, the crankshaft 11 journalled to the front crankcase 12F and
the rear crankcase 12R via main bearings 18, 18 in front of and at the back of the crank
webs 11w, 11w.

A front cover 30 which is an engine case cover covers the front crankcase half
12F from the front side and is connected to the front crankcase half, and a front housing
31 is formed between the front cover and the front crankcase half 12F.

The front end of the crankshaft 11 extended in the front housing 31 forward from
the main bearing 18 held by the front crankcase half 12F is rotatably supported by the
front cover 30 via bearings 19.

A starting clutch 32 which is a power transmission control means is provided to
the crankshaft 11 in the front housing 31 in the vicinity of the front end of the crankshaft.

The starting clutch 32 is a centrifugal clutch, a clutch inner 321 is fastened to the
vicinity of the front end of the crankshaft 11, a clutch outer 320 is supported by a primary
driving gear 33 journalled to the crankshaft 11 via a one-way clutch in a state in which
relative rotation in only one direction is allowed, and motive power is transmitted from
the primary driving gear 33 to the transmission 40.

A driving sprocket 34 forming a transmission mechanism for a valve that rotates
a cam shaft 81 described later is formed between the primary driving gear 33 of the
crankshaft 11 and the main bearing 18.

The rear of the rear crankcase half 12R is covered with a rear cover 35 which is
the engine case cover, a rear housing 36 is formed, and an alternator 37 and others are
provided to the crankshaft 11 in the rear housing 36.

A main shaft 41 of the transmission 40 is arranged in parallel with the crankshaft
11 on the left diagonal upside of the crankshaft 11 (see Fig. 4) and is rotatably journalled
to the front crankcase 12F and the rear crankcase 12R via bearings 42, 42 (see Fig. 5).

AH21(753042_1)
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A shift clutch 43 is provided at the front end of the main shaft 41 extended into
the front housing 31 forward from the bearing 42 held by the front crankcase half 12F.

The shift clutch 43 is a multiple disc friction clutch, a clutch inner 43i is fastened
to the front end of the main shaft 41, a clutch outer 430 is rotatably journalled to the main
shaft 41, a pressure plate 43p is interposed between the clutch inner 43i and the clutch
outer 430, the pressure plate 43p presses or releases a pile of plural clutch discs integrally
rotated with the clutch outer 430 and plural friction discs integrally rotated with the clutch
inner 431, and the transmission of motive power is controlled.

A clutch operating means 46 that operates the pressure plate 43p is arranged on
the front side of the main shaft 41.

As shown in Fig. 5, as for the clutch operating means 46, a variable cam plate
lever 47 is journalled to a supporting shaft 46a supported by the front cover 30 in front
coaxially with the main shaft 41 so that the variable cam plate lever can be turned and can
be axially slid, a ball 47b is interposed between fixing plates 47s fastened to the
supporting shaft 46a opposing in front of the variable cam plate lever 47, and when the
variable cam plate lever 47 is rocked, the variable cam plate lever 47 is moved backward
by reaction force received from the fixing plate 47s via the ball 47b.

A coupling plate 48 connected to the variable cam plate lever 47 via a bearing
48a is coupled to the pressure plate 43p of the shift clutch 43, the pressure plate 43p
releases the pile of the friction discs by the backward movement of the variable cam plate
lever 47, and the shift clutch 43 is let out.

A clutch arm 49 fastened to a shift spindle 111 described later operates the

variable cam plate lever 47 and a roller 49a provided to an end of the clutch arm 49 is
fitted into a groove at the end of the variable cam plate lever 47.
As a primary driven gear 45 is provided to the clutch outer 430 via a damper spring 44
and the primary driving gear 33 and the primary driven gear 45 are engaged, the
rotational motive power is transmitted to the clutch outer 430 of the shift clutch 43 via the
primary driven gear 45 and the damper spring 44 when the starting clutch 33 is let in and
the rotation of the crankshaft 11 is transmitted to the primary driving gear 33, and when
the shift clutch 43 1s let in, the main shaft 41 is rotated together with the clutch inner 43i.

The starting clutch 32 is located in front of the shift clutch 43, is arranged close
to the front of the shift clutch 43 so that their clutches are partially overlapped axially (in
a front view), the longitudinal length of the crankshaft 11 is possibly shortened, distance
between the crankshaft 11 and the main shaft 41 is also reduced, and the internal

combustion engine 10 is miniaturized.
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A counter shaft 51 is arranged in parallel with the main shaft 41 on the further
left sidc of the main shaft 41 and on the diagonal downside (see Fig. 4) and is rotatably
journalled to the front crankcase half 12F and the rear crankcase half 12R via bearings 52,
52 (see Fig. 5).

As shown in Fig. 5, a speed change gear train group 53 which is the assembly of
a gear train that sets a level of speed is formed between the main shaft 41 and the counter
shaft 51 and gears are selectively engaged between the main shaft 41 and the counter
shaft 51 for shift.

A reverse shaft 55 is arranged on the diagonal upside of the main shaft 41.

The output shaft 61 is arranged on the slight right side of the downside of the
counter shaft 51 (see Fig. 4) and is rotatably journalled to the front crankcase 12F and the
rear crankcase 12R via bearings 62, 62 (see Fig. 5).

A deceleration driving gear 54 is fitted on a rear end protruded into the rear
housing 36 backward from a crank chamber of the counter shaft 51, a deceleration driven
gear 63 fitted on the output shaft 61 arranged in parallel with the counter shaft 51 is
engaged with the deceleration driving gear 54, and decelerated motive power is
transmitted to the output shaft 61.

The output shaft 61 is extended longitudinally, pierces the front cover 30 and the
rear cover 35, is protruded outside, and as described above, the rotation at longitudinal
both ends is respectively used for driving the front wheel FW and the rear wheel RW via
the drive shafts 2F, 2R and others.

A balance shaft 71 parallel to the crankshaft 11 is located on the slight downside
of the right side (the left side in Fig. 4) of the crankshaft 11 and as shown in Fig. 6, both
ends of the balance shaft 71 are journalled to the front crankcase 12F and the rear
crankcase 12R via bearings 72, 72.

A balance weight 71w formed in the center of the balance shaft 71 is located
between the front and rear crank webs 11w, 11w of the crankshaft 11, a driven gear 73b is
fitted on the rear of the balance shaft 71, and the driven gear is engaged with a driving
gear 73a fitted on the crankshaft 11 (see Fig. 6).

An oi} pump 75 is provided in coaxial front of the balance shaft 71.

A camshaft 81 of a valve system parallel to the crankshaft 11 is arranged on the
diagonal upside of the right side of the crankshaft 11 (see Fig. 4) and both ends of the
camshaft 81 are journalled to the front crankcase 12F and the rear crankcase 12R via
bearings 82, 82 (see Fig. 6).

AH21{753042_1)
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Cam followers 83a, 83b abutting on cam lobes 81a, 81b of the camshaft 81 and
vertically slid receive respective lower ends of push rods 84a, 84b that transmit driving
force to the rocker arms 25, 26 in the cylinder head cover 15.

As shown in Fig. 6, a coupling sleeve 85 provided with a driven sprocket 86 is
fitted to a front end protruded forward from the front crankcase 12F of the camshaft 81, a
chain 87 (see a chain double-dashed line shown in Fig. 6) is wound between the driving
sprocket 34 formed on the crankshaft 11 and the driven sprocket 86, and the rotation of
the crankshaft 11 is transmitted to the camshaft 81 via the chain 87.

A water pump 90 driven coaxially with the camshaft 81 is provided to the front
cover 30 in front of the camshafi 81.

As shown in Fig. 6, the water pump 90 forms a water pump body 30b that
connects with a clutch cover 30a covering the front of the starting clutch 32 of the front
cover 30, a pump driving shaft 91 coupled to the camshaft 81 via the coupling sleeve 85
in front of the camshaft and integrally rotated with the camshaft is fitted into the water
pump body 30b from its back, an impeller 92 is fitted to the end protruded forward of the
water pump body 30b, and a water pump cover 93 covers the front of the impeller 92.

A starter driven gear 96 is fitted in the rear of the rear housing 36 of the
crankshaft 11 in front of the alternator 37 (see Figs. 5, 6 and 7), the rotation of a drive
shaft of a starting motor 95 protruded on the upside of the rear face of the rear crankcase
12R is transmitted to the starter driven gear 96 via a speed reducing gear mechanism not
shown, and the crankshaft 11 is forcedly rotated for starting.

A transmission driving mechanism 100 that drives the transmission 40 is
provided on the downside of the crankshaft 11 and the main shaft 41.

As shown in Fig. 4, a guide shaft 101 is arranged substantially under the main
shaft 41 in a slightly lower position than the crankshaft 11 in parallel with the main shaft
41 and the counter shaft 51 with both ends of the guide shaft supported by the front
crankcase 12F and the rear crankcase 12R (sce Fig. 7), and a shift drum 105 is rotatably
laid between the front crankcase 12F and the rear crankcase 12R on the further downside
of the guide shaft 101.

As shown in Fig. 7, respective shift pins of shift forks 102a, 102b, 102c slidably
supported by the guide shaft 101 are fitted into three shift grooves formed on the
periphery of the shift drum 105, the shift fork 102a guided into the shift groove by the
turning of the shift drum 105 and axially moved moves the gear on the main shaft 41, the
shift forks 102b, 102c move the gears on the counter shaft 51, a set of the engaged gears
is changed, and shift is made.

AH2)(753042_1)
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The shift spindle 111 which is a shift rotating shaft is arranged next to the left
downside of the shift drum 105 and is located in a direction obtuse with a direction of an
actuator 130, for example an electric motor, for shift arranged on the right side of the shift
drum 105 when they are viewed from the shift drum 105 (see Fig. 4).

The shift spindle 111 is located at the lower end of the internal combustion
engine 10 next to a lower edge of the crankcase 12.

As shown in Fig. 7, the shift spindle 111 is long longitudinally and pierces the
front crankcase 12F, the rear crankcase 12R, further, the front cover 30 and the rear cover
35. _

A shift transmission means 106 is interposed between the shift spindle 111 and
the shift drum 105 and the turning of the shift spindle 111 turns the shift drum 105 via the
shift transmission means 106 by a required angle.

An angle at which the shift drum 105 is turned is sensed by a shift position
sensor 107 coaxially provided at the back of the shift drum 105.

The base of the clutch arm 49 is integrally fastened to the shift spindle 111, the
clutch arm 49 is integrally rocked by the turning of the shift spindle 111, rocks the
variable cam plate lever 47 of the shift clutch 43 via the roller 49a at the end, and as
described above, the shift clutch 43 can be let out.

As shown in Fig. 2, a gear case 30c (see Fig. 7) is formed in the front of the front
cover 30 from a lower part of the clutch cover 30a covering the front of the starting clutch
32 of the front cover 30 to the shift spindle 111 on the diagonal downside of the left side
(the right side in Fig. 2), a speed reducing gear mechanism 120 is arranged in the gear
case 30c, and is covered with a gear cover 115 from the front side in the gear case 30c.

The gear cover 115 is fastened to the gear case 30c of the front cover 30 by
plural bolts 116.

As shown in Figs. 2 and 7, a right upper half of the gear case 30c is equivalent to
the front of the clutch cover 30a of the front cover 30 and the electric motor 130 for the
shift is attached to the front of the right upper half of the gear cover 115 covering the
front of the gear case 30c from the front side.

A part of bolt 116 out of the bolts 116 also fastens the electric motor 130 for the
shift together with the gear cover 115.

A small-diameter driving gear 131a is formed at a rear end of a motor driving
shaft 131 protruded backward from the gear cover 115 of the electric motor 130 for the
shift.

213119 1:MLW
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The shift spindle 111 pierces the front cover 30 and the gear cover 115 via
sealing material 117, 117 and a sectorial gear shift arm 112 is fitted onto the shift spindle
111 between the front cover 30 and the gear cover 115.

A sectorial main part of the gear shift arm 112 is fitted onto the shift spindle 111
and a large-diameter gear 112a is formed in a peripheral circular-arc part.

As shown in Fig. 4, an idle gear shaft 121 is journalled to the front cover 30 and
the gear cover 115 in a substantial intermediate position of the motor driving shaft 131 of
the electric motor for the shift 130 and the shift spindle 111 so that both ends of the idle
gear shaft can be rotated via bearings 122, 122 (see Fig. 7).

A large-diameter gear 121a and a small-diameter gear 121b are integrally formed
on the idle gear shaft 121 longitudinally.

The large-diameter gear 121a on the front side of the idle gear shaft 121 is
engaged with the driving gear 131a of the motor driving shaft 131 and the small-diameter
gear 121b on the rear side is engaged with the large-diameter gear 112a of the gear shift
arm 112 of the shift spindle 111.

As described above, when the electric motor 130 for the shift is driven and the
driving shaft 131 is rotated, the rotational speed of the driving shaft is reduced via the idle
gear shaft 121 and the rotational motive power is transmitted to the shift spindle 111,

As the shift spindle 111 is arranged on the downside of the starting clutch 32
provided to the front end of the crankshaft 11 and the electric motor 130 for the shift is
protruded in front from the lower part of the front cover 30 covering the front of the
starting clutch 32, the electric motor 130 for the shift and the shift spindle 111 are located
mutually close, and as described above, motive power can be easily and smoothly
transmitted by the simple speed reducing gear mechanism 120 having one idle gear shaft
121.

The rotation of the shift spindle 111 lets out the shift clutch 43 via the clutch arm
49 and the clutch operating unit 46 as described above, simultaneously turns the shift
drum 105 by the required angle via the shift transmission means 106, slides the shift forks
102a, 102b, 102¢, changes a set of engaged gears of the speed change gear train group 53,
and a shift of the transmission 40 is executed.

The speed reducing gear mechanism 120 of the transmission driving mechanism
100 is configured as described above, the idle gear shaft 121 which is a part of the speed
reducing gear mechanism 120 and the electric motor 130 for the shift are located in front
of the clutch cover 30a, that is, are arranged in positions overlapped with the axial outside
of the starting clutch 32.

2133119 1:MLW
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As shown in Fig. 7, a turning angle sensor 118 is coaxially attached to a rear end
that pierces the rear cover 35 of the shift spindle 111, a hexagonal fitting part 111a of the
front end that pierces the front cover 30 and the gear cover 115 of the shift spindle 111 is
protruded forward, and is exposed outside.

The fitting part 111a protruded outside of the front end of the shift spindle 111 is
located in front of the front cover 30 covering the respective fronts of the starting clutch
32 and the shift clutch 43 (see Fig. 7), the shift spindle 111 is turned by fitting an
operating part 150a having a hexagonal hole of a wrench 150 which is a turning tool onto
the hexagonal fitting part 111a and turning it along the front of the front cover 30, and the
shift of the transmission 40 can be executed manually.

As shown in Fig. 1, the opening for access 5a is formed as described above in the
front of the side cover 5 of the all terrain vehicle | and manual shift work can be executed
by inserting the wrench 150 from the opening for access 5a and fitting it to the fitting part
111a of the shift spindle 111 protruded in front of the internal combustion engine 10.

When the electric motor 130 for the shift fails, the all terrain vehicle 1 can be run
by setting the speed of the transmission 40 to first gear speed for example manually using
the wrench 150 as described above.

As described above, in the transmission driving mechanism 100, the front end of
the shift spindle 111 is protruded outside and as a result, the fitting part 111a is merely
formed, a special transmission driving mechanism for manual shift is not required, the
number of parts is reduced, the structure is simple and is excellent in the ease of
assembly, no maintenance is required, and the cost can be reduced.

As shown in Fig. 2, the shift spindle 111 is adjacent to a lower edge of the front
cover 30 (substantially a lower edge of the crankcase 12), is located on the downside
between the electric motor 130 for the shift protruded in front of the front cover 30 and
the output shaft 61, and the wrench 150 the operating part 150a at the lower end of which
is fitted onto the fitting part 111a at the front end of the shift spindle 111 is extended
upward between the electric motor 130 for the shift and the output shaft 61.

The wrench 150 is rocked sideways along the front of the front cover 30, its
lateral turning limit position is shown by a chain double-dashed line in Fig. 2, and a
sectorial area inside right and left turning limits is a turning area W.

As shown in Fig. 2, when a plane X including the crankshaft 11 (a central axis of
the starting clutch 32) and (a central axis) of the shift spindle 111 is supposed, the electric
motor 130 for the shift is arranged on the downside of the plane X, the shift clutch 43 is
arranged on the other upside of the plane X, the shift clutch 43 is partially overlapped
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with the starting clutch 32 in the front view, and is located at the back of the starting
clutch 32.

As the turning area W of the wrench 150 is along the front of the front cover 30
covering the respective fronts of the starting clutch 32 and the shift clutch 43 and is
overlapped with a part of the front cover 30 on the upside where the shift clutch 43 is
aranged of the plane X in the front view, large space in front of the starting clutch 32 and
the shift clutch 43 respective having a large diameter can be used for the tumning area W
of the wrench 150, the wrench 150 is lengthened, the operability can be enhanced, and
work is extremely facilitated.

The shift position detector 107 is provided to a rear end of a rotating shaft of the
shift drum 105, the turning angle sensor 118 is attached to the rear end of the shift spindle
111, the shift position sensor 107 and the turning angle sensor 118 are arranged in the rear
of the body of the internal combustion engine 10, and as shown in Fig. 3, in the rear of the
body of the internal combustion engine 10, the alternator 37, the starting motor 95 and
further, accessories such as a vehicle speed sensor 97 that senses vehicle speed based
upon the rotation of the counter shaft 51 are arranged.

A crankshaft revolution number sensor 109 that senses the number of revolutions
of the crankshaft based upon the rotation of the outer of the altemator 37 is attached to the
rear cover 35 (see Fig. 3) and an engine speed sensor (not shown) that senses engine
speed based upon the rotation of the deceleration driving gear 54 fitted onto the rear end
of the counter shaft 51 is attached to the rear cover 35.

Further, a terminal 108 of the shift position sensor 107 is protruded on the right
side of the vehicle speed sensor 97, a distribution cord 99a of the alternator is extended
from the upside of the alternator 37, and an AC generator terminal 99 is provided to the
end.

As these accessories are arranged in the rear of the body of the internal
combustion engine 10, space is produced in front of the body of the internal combustion
engine 10 and as a result, the turning arca W of the wrench 150 can be sufficiently

secured.

Besides, as the accessories are concentrated on the rear of the body of the
internal combustion engine 10, a signal line and a power line respectively extended from
these accessories can be collectively wired.

Further, as the accessories are arranged in the rear of the body of the internal

combustion engine 10, the accessories can be protected from a scattering stone and others.

AH21(753042_1)
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Whilst the invention has been described with reference to a specific embodiment,

appreciated that it may also be embodied in many other forms.
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The claims defining the invention are as follows:

1. A transmission driving mechanism of an internal combustion engine
comprising a transmission that shifts the rotation of a crankshaft and transmits it to an

output shaft, the transmission driving mechanism rotating a shift rotating shaft by an

actuator for a shift to change the speed of the transmission,

wherein:

one end of the shift rotating shaft pierces an engine case cover and is protruded
outside;

a fitting part adapted to fitting a turning tool thereon is formed at the protruded
end of the shift rotating shaft;

the internal combustion engine is mounted in a vehicle with the crankshaft
directed in a longitudinal direction of a body of the vehicle; and

the fitting part is formed at the front end of the shift rotating shaft paralle! to the
crankshaft and directed in the longitudinal direction of the body, such that the turning
tool, when fitted onto the fitting part at the front end of the shift rotating shaft, can be
turned along the front of the engine case cover.

2. The transmission driving mechanism of the internal combustion engine
according to Claim 1,

wherein a turning angle sensing means is provided to a rear end of the shift
rotating shaft, and

accessories of the internal combustion engine are arranged mainly in the rear of
the body of the internal combustion engine.

3. The transmission driving mechanism of the internal combustion engine
according to Claim 1 or 2,

wherein the shift rotating shaft is arranged on the downside of a starting clutch
provided to a front end of the crankshaft,

the actuator for the shift is protruded forward in a lower part of the engine case
cover covering the front of the starting clutch, and

a turning area for the turning too! is overlapped, in a front view, with the starting
clutch on a side of the engine case cover on which the actuator for the shaft is provided.

4. The transmission driving mechanism of the internal combustion engine
according to Claim 3,

wherein the actuator for the shift is arranged on one side partitioned by a plane

including the central axis of the starting clutch and the central axis of the shift rotating

AH21(24D8527 1E:MLW
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shaft and a shift clutch is arranged on the other side so that the shift clutch is partially
overlapped with the starting clutch at the back of the starting clutch in the front view,

the engine case cover also covers the front of the shift clutch together with the
front of the starting clutch, and

the turning area for the turning tool is overlapped with the shift clutch in the
front view.

5. The transmission driving mechanism of the internal combustion engine
according to Claim 3 or 4, wherein the shift rotating shaft is arranged next to a lower edge
of the engine case cover.

6. A transmission driving mechanism of an internal combustion engine,
said transmission driving mechanism substantially as hereinbefore described with

reference to the accompanying drawings.

Dated 27 November 2009
Honda Motor Co., Ltd.
Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON

AH21{2408527 1YMLW

-20-




17 Apr 2007

2007201695

FIG.1

-21-

177

RW




17 Apr 2007

2007201695

FI1G.2 15

22-




FIG.3

L00Z MV LT

$6910¢L00¢

-23-



2007201695

477

17 Apr 2007

-24-




17 Apr 2007

2007201695

517

FIG.5 2% 26 15 25 25

1t
2 *

FR<— N
2 NN l Tl

4 ) 20 7F_ )} m o

| e ©

31 3318 \\_\_‘,‘},,‘.,;‘,: T T i

2\, A 1Y R
(ll,'l “/ -- /l o "’:’{l S8 ’Ath-.‘_:_;,

(ln; "'7 ==
\ = (I

1) ,.‘.
\

1 ) ’ ) '4‘- | Ay
g ;ﬂm; v i =

Y

302y =)

L7s s 1" l 109

46a PR (‘,— = ..J- 4 35
N da
= r.fiiﬂ".: ﬂ'\"" s \\'\Q\'\\\\\\? I S
'.6’ s A . i e Y A e W)

£9a ‘.‘lf- " w sy S _ I

{"T u/ T \.3‘.9'

A\In 4 5] :’ /"'C' >

40

-25-




17 Apr 2007

2007201695

FIG.6
92 90

%3

FR&—

30a

6/7
12F
30 8 Bla
8
S e R
300 9 882
82 /37
kY, g7, 858 o 129
" T
¢ k<) 19 8
1)
o | 35
1
\ﬁ
72 km 72
Tiw 73b

-26-




LOL
-~ s
=
ae
51
o~
0
I
[
L00Z MV LT

azot | azo1
ezql 101
) 67  e6Y o8l

90t ‘:‘\m:

»\_: Lil { M_ﬂ‘\oo_
moﬁ\\_ . 0zt
, AT . St
) Sm,uommuz LAl zzl
Hel e 2z ¥4}
O 121
1) -~
g elgl et 9t Ofl
—>44
(0E)=0E
A d
LE 96 1 Ll

S69102L00T

27-



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

