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VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority under 35
U.S.C. §119 to Japanese Patent Application No. 2008-
064837, filed Mar. 13, 2008, the entire contents of which are
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a vehicle transmit-
ting a drive force via a drive shaft and a universal joint.
[0004] 2. Description of Background Art

[0005] A vehicle transmitting a drive force from an engine
to drive wheels via a drive shaft and a universal joint is known
(for example, refer to JP-B No. H6-517).

[0006] As shown in FIG. 3 of JP-B No. H6-517, a Cardan
joint 86 is connected to an output shaft 70 outputting a drive
force from an engine (the reference numerals hereafter follow
those of JP-B No. H6-517 (FIG. 3). A drive shaft 84 is con-
nected to the Cardan joint 86. A gear coupling 88, a reduction
pinion 54, a reduction gear 48 and a rear axle 38 are connected
in sequence to the drive shaft 84. Rear drive wheels are
connected to the rear axle 38 and a drive force from the engine
is transmitted to the rear wheels.

[0007] The Cardan joint 86 (hereafter “universal joint™) is
engaged with the rear end of the output shaft 70. The front end
of the universal joint 86 is fastened by a fastening member to
the rear end of the output shaft 70. In other words, the uni-
versal joint 86 is mounted on the output shaft 70 to be inca-
pable of motion in an axial direction.

[0008] The technique disclosed in JP-B No. H6-517
requires the removal of the fastening member interposed
between the output shaft 70 and the universal joint 86 when
mounting or removing the universal joint 86 from the output
shaft 70.

[0009] However, since the fastening member which fastens
the universal joint 86 to the output shaft 70 which rotates at a
high speed is fastened with a predetermined tightening
torque, the attachment or detachment of the universal joint 86
from the output shaft 70 is considerably complicated by the
operation of attaching or detaching the fastening member.

SUMMARY AND OBJECTS OF THE
INVENTION

[0010] One object of the present invention is providing a
technique simplifying the operation of mounting or removing
a universal joint onto an output shaft of a vehicle.

[0011] According to an embodiment of the invention, a
vehicle transmitting drive force from an engine to drive
wheels via a universal joint and a drive shaft from an engine
to drive wheels. A spline hole provided on an inner periphery
of a tubular engaging section of the universal joint is engaged
with a spline section provided on an outer periphery on one
end of the drive shaft and an operating section for a clip faces
a notched section provided on the tubular engaging section.

[0012] According to an embodiment of the invention, a
vehicle provided with a swing arm provided to swing freely
on a vehicle frame via a pivot shaft and drive wheels axially
supported by the swing arm and rotated by a drive shaft
transmitting drive force from an engine. The drive shaft is
connected to the output shaft of the engine by a universal
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joint. A spline hole provided on an inner periphery of a tubular
engaging section of the universal joint is engaged with a
spline section provided on an outer periphery of the output
shaft. A circular clip is provided spanning the outer periphery
and the inner periphery, and an operating section for the clip
faces a notched section provided on the tubular engaging
section.

[0013] According to an embodiment of the invention, a
vehicle in which the notched section is provided on a tip end
of the tubular engaging section and opens towards the axial
dimension of the drive shaft.

[0014] Effects of the invention include the following:
[0015] According to an embodiment of the invention, since
an inner periphery of a universal joint is engaged with an
output periphery of a spline section and a circular clip is
provided spanning the outer periphery and inner periphery, it
is possible to ensure the position of the universal joint with
respect to an axial dimensional of the drive shaft.

[0016] Furthermore an operating section for the clip is
adapted to face the notched section provided on the tubular
engaging section. When assembling the universal joint onto
the drive shaft, the operating section for the clip is operated,
and the universal joint is shifted while the clip is expanded in
order to facilitate a mounting operation of the clip onto the
drive shaft.

[0017] When removing the universal joint from the drive
shaft, the operating section of the clip is operated, and the
universal joint is shifted while the clip is expanded in order to
facilitate a removal operation of the clip from the drive shaft
and to facilitate removal of the universal joint from the drive
shaft.

[0018] According to an embodiment of the invention, an
inner periphery of the universal joint is engaged with an outer
periphery of the spline section and a circular clip is provided
spanning the outer periphery and the inner periphery. Thus it
is possible to ensure the position of the universal joint with
respect to an axial dimension of the drive shatt.

[0019] Furthermore the operating section for the clip is
adapted to face the notched section provided on the tubular
engaging section. When assembling the universal joint onto
the drive shaft, the operating section for the clip is operated,
and the universal joint is shifted while the clip is expanded in
order to facilitate a mounting operation of the clip onto the
drive shaft.

[0020] When removing the universal joint from the drive
shaft, the operating section of the clip is operated, and the
universal joint is shifted while the clip is expanded in order to
facilitate a removal operation of the universal joint from the
drive shaft.

[0021] According to an embodiment of the invention, the
notched section is provided on a tip end of the tubular engag-
ing section and opens towards the axial dimension of the drive
shaft. Thus the clip is shifted using the notched section and
allows a removal or mounting operation of the clip to be
simplified. Since the clip can be simply attached or detached
to the drive shaft, the attachment/detachment properties of the
clip with respect to the tubular engaging section are greatly
enhanced.

[0022] Further scope of applicability of the present inven-
tion will become apparent from the detailed description given
hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications
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within the spirit and scope of the invention will become
apparent to those skilled in the art from this detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The present invention will become more fully
understood from the detailed description given hereinbelow
and the accompanying drawings which are given by way of
illustration only, and thus are not limitative of the present
invention, and wherein:

[0024] FIG.1shows aleftview ofa vehicle according to the
present invention;

[0025] FIG. 2 shows the rear section of a vehicle according
to the present invention;

[0026] FIG. 3 is a sectional view along the line 3-3 in FIG.
2;
[0027] FIG.4 is asectional view ofa connecting section for

a universal joint and a drive shaft provided on a vehicle
according to the present invention;

[0028] FIGS. 5(a) and 5(b) are sectional views along the
line 5-5 in FIG. 4 and shows the operation thereof; and
[0029] FIGS. 6(a) to 6(c) show the operation of removing
the universal joint from the drive shaft.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0030] FIG. 1 shows a left side view of a vehicle according
to the present invention. A motorcycle 10A as an example of
a vehicle 10 has a steering handlebar 11, front forks 12 and a
front wheel 13 steered by the steering handlebar 11 provided
on a front vehicle section. A vehicle frame 14 is disposed
along the central vehicle section from the vehicle front sec-
tion and an engine 15 is mounted on the vehicle frame 14. A
swing arm 17 is mounted to swing on a lower section of the
vehicle frame 14. A rear wheel 19 is mounted as a vehicle
wheel on the rear end section of the swing arm 17.

[0031] The output of the engine 15 is transmitted to the rear
wheel 19 by a rear wheel drive mechanism housed in the
swing arm 17. The rear wheel drive mechanism will be
described below.

[0032] FIG. 1 also illustrates a window screen 21, a head-
light 22, a front fender 23, a cowl 24, a fuel tank 25, a
passenger seat 26, a luggage box 27, a main stand 28, a grab
rail 29, an exhaust pipe 31, a muffler 32, a rear fender 33, and
a tail lamp 34.

[0033] FIG. 2 shows the rear section of a vehicle according
to the present invention.

[0034] A motorcycle 10A as an example of a vehicle 10 is
provided with a vehicle frame 141, 14R (only 14R is shown
in back of the figure), an engine 15 suspended on the vehicle
frame 141, 14R, a pivot shaft 36 acting as a supporting section
16 is provided on a rear section of the vehicle frame 141, 14R,
aswingarm 17 provided to swing freely on the pivot shaft 36,
a rear wheel 19 axially supported to rotate via a rear wheel
axle 18 on a rear section of the swing arm 17, and a shock
absorber 37 interposed between the swing arm 17 and the
vehicle frame 14. Reference numeral 39 denotes a sub-frame
provided on a rear section of the vehicle frame 141, 14R and
supporting a vehicle rear section including the passenger seat
26.

[0035] The main components of the rear wheel drive
mechanism 41 are a universal joint 43, a second drive shaft
46, a drive gear 48 and a driven gear 49 and bearings 50a, 504.
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The universal joint 43 is connected to a first drive shaft 45
acting as an output shaft 42 from the engine 15 and transmits
drive force. The second drive shaft 46 is connected to the rear
end 435 of the universal joint 43 and transmits drive force
from the engine 15. The drive gear 48 and the driven gear 49
mount a shaft length variation mechanism 47 varying a shaft
length of the second drive shaft 46 on the rear end 465 of the
second drive shaft 46. The drive gear 48 and the driven gear 49
are connected to the shaft length variation mechanism 47 and
vary the direction of drive force that is transmitted to the rear
wheel axle 18. The bearings 50a and 505 support the first and
second driven shafts 45, 46.

[0036] In this embodiment, the shaft length variation
mechanism 47 uses a tripod constant velocity joint. However
the invention is not limited in this regard and a ball spline slip
expansion joint, spanning groove joint or the like may be
used. The joint is not limited to the structure as long as the
joint has a sliding function.

[0037] In other words, when the first drive shaft 45 and the
second drive shaft 46 are connected to the front and rear end
of the universal joint 43 to form a drive shaft 54, the motor-
cycle 10A which is an example of a vehicle 10 has a swing
arm 17 provided to swing freely via a pivot shaft 36 on the
vehicle frame 14 and a rear wheel 19 axially supported on the
swing arm 17 and acting as a vehicle drive wheel 20 rotated by
the drive shaft 54 transmitting the drive force of the engine 15.
The drive force is transmitted through the universal joint 43
and the drive shaft 54 to the rear wheel 19 from the engine 15.
[0038] A second shaft 46 is provided in a space 17¢ formed
in an interior section of the swing arm 17.

[0039] A first arm member 62, a second arm member 64, a
shock absorber 37 and a third swing shaft 65 are provided on
the swing arm 17. The first arm member 62 extends and
swings from the vehicle frame 141, 14R (only 14R is shown
in the back of the figure) in a rearward direction via a first
swing shaft 61. The second arm member 64 extends and
swings in a forward downward sloping direction via a second
swing shaft 63 from a middle section 17m of the swing arm
17. The shock absorber 37 is interposed between the vehicle
frame 14 and the tip 64a of the second arm member 64. The
third swing shaft 65 mounts a tip of the first arm member 62
to swing on a middle section 64m of the second arm member
64. These components are adapted to absorb vibration applied
to the swing arm 17.

[0040] A final gear case 53 housing the rear wheel axle 18
and peripheral drive system components therefor is disposed
on the rear end 17¢ of the swing arm. Reference numeral 56
denotes a bearing holder, 67 is a boot, 69 is a rear disk brake
unit and 71 is a rear brake disk.

[0041] FIG. 3 is a sectional view along the line 3-3 in FIG.
2. The rear wheel drive mechanism 41 provided with a drive
shaft 54 is housed in a final gear case 53 provided on the right
swing arm 17R and the side on which the right swing arm 17R
is provided.

[0042] The main components of the rear wheel shaft
peripheral mechanism are a sleeve 74, adamper holder 75 and
adamper member 77. The sleeve 74 supports a driven gear 49
and is provided to rotate freely about the rear wheel axle 18.
The damper holder 75 is integrally mounted on the sleeve 74
and rotates freely with respect to the rear wheel axle 18. The
damper member 77 is interposed between the damper holder
75 and the rear wheel 76. In other words, the sleeve 74 is a
member connecting the driven gear 49 and the damper holder
75 and transmitting drive force.
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[0043] Also shown are bearings 78a-78d supporting the
rear wheel axle, seal members 79a-79¢, and a tightening nut
81.

[0044] The structure about the rear wheel axle allows the
drive force applied to the driven gear 49

[0045] to be transmitted in order through the sleeve 74, the
damper holder 75, the damper member 77 and the wheel for
the rear wheel 76 in order to drive the rear wheel 19.

[0046] In the present embodiment, the rear wheel drive
mechanism 41 is housed in the right swing arm 17R however
may be housed in the left swing arm 17L.

[0047] FIG. 4 is a sectional view of the connecting section
of a universal joint and a drive shaft provided in a vehicle
according to the present invention. A universal joint 43 is
mounted on a first drive shaft 45 as an output shaft 42 for the
engine.

[0048] A first drive shaft 45 acting as an output shaft 42 for
the engine 15 is supported on the bearing 50a. A spline
section 84 engaged with the universal joint 43 is formed on
the rear end 455 of the first drive shaft 45.

[0049] The universal joint 43 is provided with a tubular
engaging section 85 on the front end with respect to the
longitudinal dimension of the vehicle which engages with a
spline section 84. A spline hole 86 is formed on the tubular
engaging section 85.

[0050] In other words, the spline hole 86 provided on the
inner periphery of the tubular engaging section 85 of the
universal joint 43 is engaged with the spline section 84 pro-
vided on the outer periphery 45g of the first drive shaft 45
acting as an output shaft 42.

[0051] On the inner periphery of the tubular engaging sec-
tion 85, in proximity to the tip ofthe tubular engaging section
85, a first annular groove 91 is provided orthogonal to the
axial dimension of a tubular annular section 87 and a notched
section 93 has a section opening towards the tip of the tubular
engaging section 85 from the first annular groove 91.

[0052] A second annular groove 92 is provided at a position
corresponding to the first annular groove 91 on the spline
section 84 in an axial direction.

[0053] A circular clip 95 is disposed spanning the first
annular groove 91 and the second annular groove 92. The
circular clip 95 has the function of preventing shift of the
universal joint 43 in an axial direction relative to the output
shaft 42.

[0054] The main components of the universal joint 43 are a
main body 96, a first shaft 97 provided on a rear end of the
main body 96, supporting sections 98, 98 supporting both
ends of the first shaft 97 and a second shaft 99 provided
orthogonally with respect to the first shaft 97. Bearings 111,
111, and an output section 112 are also shown.

[0055] In order to prevent shift in an axial direction, the
universal joint 43 is fastened with respect to the output shaft
42 by providing a circular clip 95 spanning the first annular
groove 91 and the second annular groove 92. If it is assumed
that the universal joint 43 shifts in an axial direction, when the
universal joint 43 has shifted, there is the possibility that noise
and vibration will be produced. The present invention can
increase comfort and performance when the vehicle is run-
ning by fastening the universal joint 43 to the output shaft 42.
In the following figures, the first annular groove 91, the sec-
ond annular groove 92 and the clip 95 will be described in
further detail.

[0056] FIGS. 5(a) and () are sectional views along the line
5-5 in FIG. 4 showing operation characteristics.
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[0057] At FIG. 5(a), a round crown-shaped clip 95 is pro-
vided spanning the first annular groove 91 and the second
annular groove 92. The clip 95 is constituted by an elastic
material and is provided with an operating section 954, 954
which can be expanded by use of a tool 113. In this state, the
inner wall 95¢ of the clip 95 abuts with the second annular
groove 92.

[0058] At FIG. 5(b), the tool 113 is set into the operating
section, the arm of the tool 113 is operated in the direction of
the arrows b, b in FIG. 5(b), and the clip 95 is expanded by
expanding the tips 1134, 1134 of the tool 113. In this state, the
inner wall 95¢ of the clip 95 becomes separated from the
second annular groove 92 and, at the axial cross section, the
side section 95s of the clip 95 is detached from the region of
the second annular groove 92 and is shifted to a region of the
first annular groove 91 at the axial cross section. The clip 95
is disposed in a position allowing axial displacement. In this
state, the clip 95 can be removed easily by shifting the tool
113 in an axial direction.

[0059] Referring now to FI1G. 4 and FIGS. 5(a) and (b), the
circular clip 95 is disposed spanning the outer periphery 42¢g
of the output shaft 42 and the inner periphery 85u of the
tubular engaging section 85. The operating sections 95/, 954
of the clip 95 face the notched section 93 provided on the
tubular engaging section 85.

[0060] The notched section 93 is provided on the tip 854 of
the tubular engaging section 85 and opens toward the axial
dimension of the drive shaft 54. Thus a mounting or a remov-
ing operation of the clip 95 on the first annular groove 91 and
the second annular groove 92 is facilitated by suitable selec-
tion of the shape and material of the clip 95.

[0061] The operation of the vehicle as described above is as
follows.

[0062] FIGS. 6(a)to (c) show the operation of removing the
universal joint from the drive shaft.

[0063] At FIG. 6(a), the spline section 84 provided on the
outer periphery 45g of the first drive shaft 45 and the spline
hole 86 provided on the inner periphery of the tubular engag-
ing section 85 of the universal joint 43 are engaged so that the
position of the first annular groove 91 corresponds with the
position of the second annular groove 92. The clip 95 is
engaged spanning the first annular groove 91 and the second
annular groove 92.

[0064] At FIG. 6(b), the clip 95 is expanded so as not to
catch on the second annular groove 92 by expanding the tips
113a of the tool 113. The universal joint 43 is shifted in the
direction of the arrow b1 in the figure and removed from the
output shaft 42 by retaining the clip in an expanded state.
[0065] AtFIG. 6(c), the clip 95 can be removed by shifting
the clip 95 along the notched section 93.

[0066] In the past, although a structure interposing a clip
between the drive shaft and the universal joint was provided,
the attachment and detachment of the clip was complicated
and in particular, since the clip was deformed during a detach-
ment operation, the problem arose that the reuse of the clip
was difficult.

[0067] With respect to this point, the present invention pro-
vides a notched section 93 on the joint section 115 allowing
the clip 95 to be removed from the second annular groove 92
of'the drive shaft 54. An operating section 95/ provided on the
clip 95 is adapted to face the notched section 93. This arrange-
ment facilitates the assembly or dismantling of the clip 95
since when assembling or dismantling the joint section 115,
the clip 95 is expanded and while removed from the groove of
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the drive shaft 54, the clip 95 can be shifted along the notched
section 93 provided with respect to an axial dimension of the
drive shaft 54.

[0068] An inner periphery 43u of the universal joint 43 is
engaged with the outer periphery 84g of the spline section 84
and a circular clip 95 is disposed spanning the outer periphery
84g and the inner periphery 43u. Thus the position of the
universal joint 43 can be maintained with respect to the axial
dimension of the drive shaft 54.

[0069] Theoperating section 95/ of the clip 95 is adapted to
face the notched section 93 provided on the tubular engaging
section 85. When assembling the universal joint 43 with the
drive shaft 54, the operating section 95/ of the clip 95 is
operated, and while the clip 95 is expanded, the universal joint
43 is shifted. Thus mounting of the universal joint 43 on the
drive shaft 54 can be simplified.

[0070] When removing the universal joint 43 from the drive
shaft 54, the operating section 95/ of the clip 95 is operated,
and while the clip 95 is expanded, the universal joint 43 is
shifted. Thus removal of the universal joint 43 from the drive
shaft 54 can be simplified.

[0071] The notched section 93 is provided on the tip 85a of
the tubular engaging section 85 and opens with respect to an
axial dimension of the drive shaft 54. Thus the clip 95 can be
shifted by using the notched section 93 in order to facilitate
removal or assembly of the clip 95. Since the attachment or
detachment of the clip 95 on the drive shaft 54 is facilitated,
the attachment/detachment characteristics of the clip 95 with
respect to the tubular engaging section 85 are considerably
enhanced.

[0072] The present invention has been described as applied
to amotorcycle in the above embodiment. However the inven-
tion can be applied to a three-wheeled vehicle or a general
vehicle.

[0073] The present invention is suitable for motorcycles of
a type which transmit drive power via a universal joint and a
drive shaft.

[0074] The invention being thus described, it will be obvi-
ous that the same may be varied in many ways. Such varia-
tions are not to be regarded as a departure from the spirit and
scope of the invention, and all such modifications as would be
obvious to one skilled in the art are intended to be included
within the scope of the following claims.

What is claimed is:

1. A vehicle transmitting drive force from an engine to
drive wheels via a universal joint and a drive shaft from an
engine to drive wheels, comprising:

a spline hole provided on an inner periphery of a tubular
engaging section of the universal joint is engaged with a
spline section provided on an outer periphery on one end
of the drive shaft;

acircular clip is provided spanning the outer periphery and
the inner periphery; and

an operating section for a clip faces a notched section
provided on the tubular engaging section.

2. The vehicle according to claim 1, wherein the notched
section is provided on a tip end of the tubular engaging section
and opens towards the axial dimension of the drive shaft.

3. The vehicle according to claim 1, further comprising:

a first annular groove is provided orthogonal to an axial

dimension of a tubular annular section in proximity to a
tip end of the tubular engaging section; and
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anotched section having a section opening towards the tip
end of'the tubular engaging section from the first annular
groove.

4. The vehicle according to claim 3, wherein a second
annular groove is provided on the spline section of the drive
shaft corresponding to the first annular groove of the tubular
engaging section.

5. The vehicle according to claim 1, wherein the circular
clip is formed of an elastic material and is capable of being
removed from the tubular engaging section along the notched
section.

6. The vehicle according to claim 1, wherein the circular
clip is capable of being expanded by a force applied to the
operating section.

7. The vehicle according to claim 1, wherein the operating
section of the circular clip includes a pair of members with
surfaces facing each other, the surfaces facing each other are
concave in shape.

8. The vehicle according to claim 7, wherein the pair of
members with surfaces facing each other are adapted to
extend through the notched section.

9. The vehicle according to claim 1, wherein the circular
clip is capable of spanning a first annular groove of the uni-
versal joint and a second annular groove of the drive shaft, in
order to prevent a shift of the universal joint in an axial
direction relative to the drive shaft.

10. The vehicle according to claim 1, wherein the circular
clip is capable being expanded to a state in which an inner
diameter thereof is larger than an outer diameter of the drive
shaft, in order to allow a shift of the universal joint in an axial
direction relative to the drive shaft.

11. A vehicle comprising:

a swing arm provided to swing freely on a vehicle frame via

a pivot shaft; and

drive wheels axially supported by the swing arm and
rotated by a drive shaft transmitting drive force from an
engine,

wherein: the drive shaft is connected to the output shaft of
the engine by a universal joint;

a spline hole provided on an inner periphery of a tubular
engaging section of the universal joint is engaged with a
spline section provided on an outer periphery of the
output shaft;

a circular clip is provided spanning the outer periphery and
the inner periphery; and

an operating section for the clip faces a notched section
provided on the tubular engaging section.

12. The vehicle according to claim 11, wherein the notched
section is provided on a tip end of the tubular engaging section
and opens towards the axial dimension of the output shaft.

13. The vehicle according to claim 11, further comprising:

a first annular groove is provided orthogonal to an axial
dimension of a tubular annular section in proximity to
the tip end of the tubular engaging section; and

a notched section having a section opening towards the tip
end of the tubular engaging section from the first annular
groove.

14. The vehicle according to claim 13, wherein a second
annular groove is provided on the spline section of the output
shaft corresponding to the first annular groove of the tubular
engaging section.

15. The vehicle according to claim 11, wherein the circular
clip is formed of an elastic material and is capable of being
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removed from the tubular engaging section along the notched
section.

16. The vehicle according to claim 11, wherein the circular
clip is capable of being expanded by a force applied to the
operating section.

17. The vehicle according to claim 11, wherein the oper-
ating section of the circular clip includes a pair of members
with surfaces facing each other, the surfaces facing each other
are concave in shape.

18. The vehicle according to claim 17, wherein the pair of
members with surfaces facing each other are adapted to
extend through the notched section.
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19. The vehicle according to claim 11, wherein the circular
clip is capable of spanning a first annular groove of the uni-
versal joint and a second annular groove of the output shaft, in
order to prevent a shift of the universal joint in an axial
direction relative to the output shaft.

20. The vehicle according to claim 11, wherein the circular
clip is capable being expanded to a state in which an inner
diameter thereof is larger than an outer diameter of the output
shaft, in order to allow a shift of the universal joint in an axial
direction relative to the output shaft.
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