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STRADDLE-TYPE VEHICLE
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a straddle-type
vehicle.

2. Description of the Related Art
[0002] Japanese Patent No. 4627389 discloses a technique

for mounting a vehicle body vibration control damper on a
four-wheeled vehicle.

SUMMARY OF THE INVENTION

[0003] The inventors of the present application have stud-
ied how to mount a vehicle body vibration control damper
on a straddle-type vehicle, namely, an ATV (All-Terrain
Vehicle), that is a vehicle for traveling on rough roads. The
structure of such a straddle-type vehicle, which will receive
a large reaction force from the ground surface when travel-
ling on a rough road, is different from that of a typical
four-wheeled vehicle. This difference in structure of a
vehicle body frame causes unique vibrations in a straddle-
type vehicle. Unfortunately, the optimum arrangement of a
vehicle body vibration control damper to prevent such
vibrations has yet to be discovered or developed.

[0004] Preferred embodiments of the present invention
provide a vehicle body vibration control damper that pre-
vents vibrations in a vehicle body frame of a straddle-type
vehicle.

[0005] According to a preferred embodiment of the pres-
ent invention, a straddle-type vehicle includes a vehicle
body frame; a power unit supported by the vehicle body
frame; a steering system supported by the vehicle body
frame; a transmission unit that transmits a driving force
generated by the power unit to a ground surface, in which
ground touching portions of the transmission unit spaced
apart from each other in a vehicle width direction receive
reaction forces mutually different in magnitude; a suspen-
sion that suspends the transmission unit so as to swing in an
up-down direction around an axle extending in the vehicle
width direction relative to the vehicle body frame as a
center; and a vehicle body vibration control damper extend-
ing between a first portion and a second portion that are
spaced apart from each other of the vehicle body frame, each
of the first portion and the second portion being located on
the vehicle body frame or a member fixed to the vehicle
body frame, the vehicle body vibration control damper
generating a damping force against variations that change a
distance between the first portion and the second portion.
[0006] According to a preferred embodiment of the pres-
ent invention, a straddle-type vehicle includes a vehicle
body frame; a power unit supported by the vehicle body
frame; a seat mounted at a position higher than the power
unit; a handle bar mounted at a position more forward than
the seat; a pair of front wheels spaced apart from each other
in a vehicle width direction; a pair of suspensions spaced
apart from each other in the vehicle width direction and
suspending the pair of front wheels on the vehicle frame; and
a vehicle body vibration control damper including end
portions connected to a first attachment portion and a second
attachment portion, respectively, provided on the vehicle
body frame and spaced apart from each other in a vehicle
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front-back direction, the vehicle body vibration control
damper extending in the vehicle front-back direction with at
least a portion thereof located between the pair of suspen-
sions.

[0007] According to a preferred embodiment of the pres-
ent invention, a straddle-type vehicle includes a vehicle
body frame; a power unit supported by the vehicle body
frame; a seat mounted at a position higher than the power
unit; a handle bar mounted at a position more forward than
the seat; a pair of front wheels spaced apart from each other
in a vehicle width direction; a pair of shock absorbers spaced
apart from each other in the vehicle width direction and
suspending the pair of front wheels on the vehicle frame; and
a vehicle body vibration control damper including end
portions connected to a first attachment portion and a second
attachment portion, respectively, provided on the vehicle
body frame and that are be spaced apart from each other in
the vehicle width direction, the vehicle body vibration
control damper extending in the vehicle width direction at a
location between where the pair of shock absorbers are
mounted and the handle bar in the front portion of the
vehicle body frame.

[0008] According to a preferred embodiment of the pres-
ent invention, a straddle-type vehicle includes a vehicle
body frame; a power unit supported by the vehicle body
frame; a seat mounted at a position higher than the power
unit; a handle bar mounted at a position more forward than
the seat; a pair of front wheels spaced apart from each other
in a vehicle width direction; a pair of shock absorbers spaced
apart from each other in the vehicle width direction and
suspending the pair of front wheels on the vehicle frame; and
a vehicle body vibration control damper including end
portions connected to a first attachment portion and a second
attachment portion, respectively, and extending in the
vehicle width direction, the first attachment portion and the
second attachment portion provided on the vehicle body
frame so as to be spaced apart from each other in the vehicle
width direction, wherein the first attachment portion and the
second attachment portion are attached to a pair of attach-
ment portions where the pair of shock absorbers are attached
in the front portion of the vehicle body frame, together with
the pair of shock absorbers.

[0009] The above and other elements, features, steps,
characteristics and advantages of the present invention will
become more apparent from the following detailed descrip-
tion of the preferred embodiments with reference to the
attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a side view of a snowmobile as an
example of a straddle-type vehicle according to a preferred
embodiment of the present invention.

[0011] FIG. 2 is a perspective view of a vehicle body
frame of the snowmobile.

[0012] FIG. 3 is a front view showing an enlarged ground
touching portion of the snowmobile.

[0013] FIG. 4 shows enlarged major elements shown in
FIG. 2.
[0014] FIG. 5 shows enlarged major elements shown in
FIG. 2.
[0015] FIG. 6 shows a modified example of an arrange-

ment of a vehicle body vibration control damper.
[0016] FIG. 7 shows a modified example of an arrange-
ment of a vehicle body vibration control damper.
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[0017] FIG. 8 is a side view of an ATV as an example of
a straddle-type vehicle according to a preferred embodiment
of the present invention.

[0018] FIG. 9 is a perspective view of a vehicle body
frame of the ATV.

[0019] FIG. 10 is a side view of the vehicle body frame of
the ATV.
[0020] FIG. 11 is a front view of an ATV according to a

preferred embodiment of the present invention.

[0021] FIG. 12 is a left-side view of the ATV.

[0022] FIG. 13 is a perspective view of a vehicle body
frame of the ATV, showing a first example of a vehicle body
vibration control damper.

[0023] FIG. 14 is a front view of the front portion of the
vehicle body frame.

[0024] FIG. 15 is a plan view of the front portion of the
vehicle body frame.

[0025] FIG.16 is a left-side view of the front portion of the
vehicle body frame.

[0026] FIG. 17 is an enlarged view of the front portion of
the vehicle body frame.

[0027] FIG. 18 is a plan view of the rear portion of the
vehicle body frame.

[0028] FIG. 19 is a left-side view of the rear portion of the
vehicle body frame.

[0029] FIG. 20 is a perspective view of a vehicle body
frame of the ATV, showing a second example of a vehicle
body vibration control damper.

[0030] FIG. 21 is a front view of the front portion of the
vehicle body frame.

[0031] FIG. 22 is a plan view of the front portion of the
vehicle body frame.

[0032] FIG. 23 is aleft-side view of the front portion of the
vehicle body frame.

[0033] FIG. 24 is a perspective view of a vehicle body
frame of the ATV, showing a third example of a vehicle body
vibration control damper.

[0034] FIG. 25 is a front view of the front portion of the
vehicle body frame.

[0035] FIG. 26 is a plan view of the front portion of the
vehicle body frame.

[0036] FIG.27 is aleft-side view of the front portion of the
vehicle body frame.

[0037] FIG. 28 is an enlarged view of the front portion of
the vehicle body frame.

[0038] FIG. 29 is a front view of an ATV according to a
preferred embodiment of the present invention.

[0039] FIG. 30 is a left-side view of the ATV.

[0040] FIG. 31 is a perspective view of the vehicle body
frame of the ATV.

[0041] FIG. 32 is a front view of the front portion of the
vehicle body frame.

[0042] FIG. 33 is a plan view of the front portion of the
vehicle body frame.

[0043] FIG. 34 is a left-side view of the front portion of the
vehicle body frame.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0044] Preferred embodiments of the present invention
will be described with reference to the drawings.

[0045] Below, a snowmobile as an example of a straddle-
type vehicle according to a preferred embodiment of the
present invention will be described with respect to FIGS.
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1-7. FIG. 1 is a side view of a snowmobile 1. FIG. 2 is a
perspective view of a vehicle body frame 2 of the snowmo-
bile 1. The arrow F in FIGS. 1 and 2 indicate the vehicle
forward direction.

[0046] The snowmobile 1 includes a vehicle body frame 2
made of metal. An engine storage 21 is provided in the front
portion of the vehicle body frame 2, where an engine 3, that
is one example of a power unit, is stored (see FIG. 2). The
engine 3 preferably is, for example, a water cooled four
cycle parallel three cylinder engine.

[0047] A steering system 4 is supported in the front half
portion of the vehicle body frame 2. The steering system 4
includes a handle bar 41 for operation by a driver and a pair
of left and right skis 43 of which direction is changed in
connection with rotation of the handle bar 41. The skis 43
are supported so as to move up and down by upper arms 45,
lower arms 47, and shock absorbers 49. That is, so-called
double wishbone suspensions are provided for the skis 43. A
windshield 61 is mounted ahead of the handle bar 41, and a
seat 15 for a driver to straddle is mounted behind the handle
bar 41.

[0048] In the rear half portion of the vehicle body frame 2,
a transmission unit 5 that transmits a driving force generated
by the engine 3 to the ground surface is supported. The
transmission unit 5 includes a track belt 51 that is rotated by
a driving force from the engine 3. Specifically, inside the
track belt 51, a drive wheel 52, a following wheel 53, a slider
rail 55, and a following wheel 56 are mounted at the front
end portion, at the rear end portion, between the drive wheel
52 and the following wheel 53, and above the slider rail 55,
respectively. Of these, the drive wheel 52 and the following
wheel 56 are supported by the vehicle body frame 2, while
the following wheel 53 is supported by the rear end portion
of the slider rail 55.

[0049] Between the vehicle body frame 2 and the slider
rail 55, a plurality of torque arms 541, 542 and a plurality of
shock absorbers 546, 547 are mounted, thus constituting a
suspension 54 that supports the transmission unit 5 so as to
swing in the up-down direction. In the suspension 54, a
four-node link is implemented having nodes defined by
respective upper and lower end portions of the torque arms
541, 542. That is, the torque arms 541, 542 are a part of the
links included in the four-node link.

[0050] As shown in FIG. 2, the vehicle body frame 2
includes the engine storage 21, a belt storage 22 located
behind the engine storage 21, and a ski support portion 23
located ahead of the engine storage 21. The engine storage
21 includes a pair of left and right lateral panel portions 212
and a top frame portion 214.

[0051] The belt storage 22 includes a pair of left and right
lateral panel portions 221 and a top panel portion 223, and
a configuration defined by a succession of concave cross
sections extending in the front-back direction that open
downward. A portion of the transmission unit 5 is provided
in a space to the left and below the belt storage 22. The drive
wheel 52 and the following wheel 56 of the transmission unit
5 are rotatably supported between the pair of left and right
lateral panel portions 221. Foot rest portions 28 are inte-
grally mounted at the lower end portion of the belt storage
22 50 as to extend outward in the vehicle width direction.
Further, a U-shaped grip bar 29 is fixed to the rear end
portion of the belt storage 22. The grip bar 29 may be fixed
to the rear end portion of the belt storage 22 by welding or
by a fastener, such as a bolt or the like.



US 2017/0334488 Al

[0052] The ski support portion 23 includes a plurality of
attachment portions 24, 25 where the upper arms 45, the
lower arms 47, and the shock absorbers 49 shown in FIG. 1
are attached. Of these, the pair of left and right attachment
portions 24 provided at the upper end portion of the ski
support portion 23 projects outward in the vehicle width
direction, and the upper end portions of the shock absorbers
49 are attached to these attachment portions 24. Further, the
ski support portion 23 is directed upward and forward, and
includes a front wall portion 232, a pair of left and right
projecting portions 234 projecting forward from the respec-
tive left and right sides of the front wall portion 232, and a
bridge portion 236 extending between the pair of left and
right projecting portions 234.

[0053] As shown in FIG. 3, in the snowmobile 1 in the
present preferred embodiment, when the track belt 51 of the
transmission unit 5 has a predetermined dimension in the
vehicle width direction, ground touching portions of the
track belt 51 which are spaced apart from each other in the
vehicle width direction receive reaction forces from the
ground surface that are mutually different in magnitude.
When the track belt 51 receives such reaction forces, a
moment that pushes up one side of an axle extending in the
vehicle width direction is transmitted from the transmission
unit 5 to the vehicle body frame 2, which causes unique
vibrations in the vehicle body frame 2.

[0054] In view of the above, in order to damp the unique
vibrations in the vehicle body frame 2, the snowmobile 1 of
the present preferred embodiment includes a plurality of
vehicle body vibration control dampers 7. Each of the
vehicle body vibration control dampers 7 is mounted to
extend between first and second portions that are spaced
apart from each other of the vehicle body frame and a
member fixed to the vehicle body frame 2, and to generate
a damping force against vibrations that change the distance
between the first portion and the second portion.

[0055] Specifically, one of the vehicle body vibration
control dampers 7 is mounted to extend between portions of
a member fixed to the vehicle body frame 2, for example,
portions of the grip bar 29 fixed to the rear end portion of the
belt storage 22 of the vehicle body frame 2 (see FIG. 4), and
another one of the vehicle body vibration control dampers 7
is mounted to extend between the pair of left and right
attachment portions 24 provided on the ski support portion
23 of the vehicle body frame 2 (see FIG. 5).

[0056] Each vehicle body vibration control damper 7 is,
for example, a high pressure sealed oil damper. Each vehicle
body vibration control damper 7 includes a cylinder 71 and
a piston rod 73 extending from the cylinder 71 and movable
in the axial direction. In the cylinder 71, for example, oil,
high pressure gas, and a spring are sealed, and when a piston
(not shown) provided at the tip end of the piston rod 73
moves slightly in the axial direction inside the cylinder 71,
a damping force in the opposite direction is generated.
Further, attachment pieces 75, 77 are provided for the
cylinder 71 and the piston rod 73, respectively.

[0057] As shown in FIG. 4, the vehicle body vibration
control damper 7 extends between a left portion 291 and a
right portion 292 of the grip bar 29 that are spaced apart from
each other in the vehicle width direction. Specifically, one of
the attachment pieces 75 of the vehicle body vibration
control damper 7 is fastened by a bolt or the like to an
attachment piece 293 provided on the left portion 291 of the
grip bar 29. Further, the other attachment piece 77 of the
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vehicle body vibration control damper 7 is fastened by a bolt
or the like to the attachment piece 294 provided on the right
portion 292 of the grip bar 29. The vehicle body vibration
control damper 7 generates a damping force against vibra-
tions that change the distance between the left portion 291
and the right portion 292 of the grip bar 29.

[0058] When ground touching portions of the track belt 51
of the transmission unit 5 that are spaced apart from each
other in the vehicle width direction receive reaction forces
mutually different in magnitude from the ground surface and
a moment that pushes up one side of the axle extending in
the vehicle width direction is transmitted from the transmis-
sion unit 5 to the vehicle body frame 2, unique vibrations are
caused in the vicinity of the rear end portion, which is a free
end portion, of the vehicle body frame 2. According to the
present preferred embodiment, since the vehicle body vibra-
tion control damper 7 extends between portions of the grip
bar 29 fixed to the rear end portion of the belt storage 22 of
the vehicle body frame 2, it is possible to damp the unique
vibrations caused in the vicinity of the rear end portion of the
vehicle body frame 2.

[0059] As shown in FIG. 5, the vehicle body vibration
control damper 7 is mounted to extend between the pair of
left and right attachment portions 24 spaced apart from each
other in the vehicle width direction and provided on the ski
support portion 23 of the vehicle body frame 2. Specifically,
one attachment piece 75 of the vehicle body vibration
control damper 7 is fastened by a bolt or the like to a bracket
67 fixed to the left attachment portion 24. Further, the other
attachment piece 77 of the vehicle body vibration control
damper 7 is fastened by a bolt or the like to a bracket 67
fixed to the right attachment portion 24. The vehicle body
vibration control damper 7 generates a damping force
against vibrations that change the distance between the pair
of left and right attachment portions 24.

[0060] When the ground touching portions of the track
belt 51 of the transmission unit 5 that are spaced apart from
each other in the vehicle width direction receive reaction
forces mutually different in magnitude from the ground
surface and a moment that pushes up one side of the axle
extending in the vehicle width direction is transmitted from
the transmission unit 5 to the vehicle body frame 2, unique
vibrations in the ski support portion 23 are provided to the
front end portion of the vehicle body frame 2. Since vibra-
tions received by the skis 43 are additionally applied to the
ski support portion 23, vibrations in the ski support portion
23 can be likely caused as well. According to the present
preferred embodiment, since the vehicle body vibration
control damper 7 is mounted to extend between the pair of
left and right attachment portions 24 provided on the ski
support portion 23 of the vehicle body frame 2, it is possible
to damp the unique vibrations in the ski support portion 23.
[0061] Although an example has been described in the
above in which the vehicle body vibration control dampers
7 are mounted to extend between first and second portions
that are spaced apart from each other in the vehicle width
direction, this is not limiting, and the vehicle body vibration
control damper 7 may extend between first and second
portions that are spaced apart from each other in the vehicle
front-back direction, or between first and second portions
that are spaced apart from each other in the vehicle width
direction and also in the vehicle front-back direction.
[0062] In the modified example shown in FIG. 6, the
vehicle body vibration control damper 7 is mounted to
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extend in the vehicle front-back direction between the front
end portion of the top frame portion 214 provided at the
engine storage 21 of the vehicle body frame 2 and the bridge
portion 236 provided at the ski support portion 23. Specifi-
cally, one of the attachment pieces 75 of the vehicle body
vibration control damper 7 is fastened by a bolt or the like
to the attachment piece 215 provided at the front end portion
of the top frame portion 214. Further, the other attachment
piece 77 of the vehicle body vibration control damper 7 is
fastened by a bolt or the like to the attachment piece 237
provided at the bridge portion 236. The vehicle body vibra-
tion control damper 7 generates a damping force against
vibrations that change the distance between the front end
portion of the top frame portion 214 and the bridge portion
236.

[0063] In the modified example shown in FIG. 7, two
vehicle body vibration control dampers 7 are mounted
intersecting with each other between the attachment portions
24 and the tip end portions of the projecting portions 234 of
the ski support portion 23 that are spaced apart from each
other in the vehicle width direction and also spaced apart
from each other in the vehicle front-back direction. Specifi-
cally, one attachment piece 75 of the vehicle body vibration
control damper 7 is fastened by a bolt or the like to the
brackets 67 fixed to the attachment portions 24. Further, the
other attachment piece 77 of the vehicle body vibration
control damper 7 is fastened by a bolt or the like to the
attachment pieces 238 provided at the tip end portion of the
projected portions 234. The vehicle body vibration control
damper 7 generates a damping force against vibrations that
change the distance between the attachment portions 24 and
the tip end portions of the projecting portions 234.

[0064] Below, an ATV (All-Terrain Vehicle) as another
example of the straddle-type vehicle according to a preferred
embodiment of the present invention will be described. FIG.
8 is a side view of an ATV 8. FIG. 9 is a perspective view
of a vehicle body frame 9 of the ATV 8. FIG. 10 is a side
view of the vehicle body frame 9 of the ATV 8. The arrows
F in FIGS. 8 to 10 indicate the vehicle forward direction.

[0065] The ATV 8 includes the vehicle body frame 9 made
of metal, and an engine 81 mounted at the middle of the
vehicle body frame 9 in the front-back direction. The engine
81 preferably is, for example, a water cooled single cylinder
engine. A pair of front wheels 82 spaced apart from each
other in the left-right direction is mounted at positions more
forward than the engine 81. A pair of rear wheels 83 spaced
apart from each other in the left-right direction is mounted
at positions more rearward than the engine 81. In the present
preferred embodiment, the pair of rear wheels 83 is drive
wheels and functions as a portion of a transmission unit that
transmits a driving force generated by the engine 81 to the
ground surface.

[0066] A handle bar 84 for operation by a driver is
mounted on the upper front side of the vehicle body frame
9A, and a seat 85 for a driver to straddle is mounted on the
upper rear side of the vehicle body frame 9. The handle bar
84 is provided at the upper end portion of the steering shaft
86 extending in the up-down direction, and rotation of the
handle bar 84 is transmitted to the front wheels 82.

[0067] The front wheels 82 are mounted on the respective
left and right sides in the front portion of the vehicle body
frame 9. The front wheels 82 are supported so as to move up
and down by upper arms 101, lower arms 102, and shock
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absorbers 103. That is, the front wheels 82 are provided with
so-called double wishbone suspensions.

[0068] A rear arm 105 is mounted behind the engine and
extends mainly in the front-back direction. A driving force
of the engine 81 is transmitted to the rear wheels 83 via a
chain (not shown) or the like. A head pipe 106, namely the
front end portion of the rear arm 105, is connected to the
vehicle body frame 9 via a pivot axle (not shown) extending
in the vehicle width direction, and the rear end portion of the
rear arm 105 rotatably supports the axle 107 provided
between the pair of rear wheels 83. The rear arm 105
supports the rear wheels 83 so as to move up and down with
the pivot axle as a center.

[0069] Inthe ATV 8 of the present preferred embodiment,
since no differential gear is mounted between the pair of rear
wheels 83, the pair of rear wheels 83 always rotates at the
same speed.

[0070] As shown in FIGS. 9 and 10, the vehicle body
frame 9 includes a lower frame portion 91 extending in the
front-back direction below the engine 81, upper frame
portions 92 extending in the front-back direction above the
engine 81, rear frame portions 93 extending in the up-down
direction behind the engine 81, and a front frame portion 95
extending in the up-down direction ahead of the engine 81.
The vehicle body frame 9 includes seat rail portions 97
extending rearward from upper portions of the rear frame
portions 93. Further, the vehicle body frame 9 includes pillar
portions 94 and beam portions 96 located between the front
frame portion 95 and the engine 81.

[0071] The lower frame portion 91 includes a pair of base
portions 912 spaced apart from each other in the left-right
direction and extending in the front-back direction below the
engine 81, and a single front portion 914 located more
forward than the base portions 912 and extending in the
front-back direction at the center in the left-right direction.
That is, the lower frame portion 91 preferably has a Y-shape
or a substantially Y-shape. The base portions 912 include
brackets 91a projecting upward, and the engine 3 is con-
nected to the brackets 91a. The front portion 914 includes
two brackets 95a spaced apart from each other in the
front-back direction and provided on each lateral surface of
the front portion 914, and the lower arms 102 are connected
to the brackets 95a.

[0072] The upper frame portions 92, the rear frame por-
tions 93, and the seat rail portions 97 are each defined by a
pair of portions spaced apart from each other in the left-right
direction. Two crossbars 923, 925 are provided at the upper
end portion of the rear frame portions 93 and extend in the
left-right direction. Of these, the front crossbar 923 includes
a bracket 92a projecting downward, and the engine 81 is
connected to the bracket 92a. The head pipe 106 of the rear
arm 105 is connected to the inner side of the pair of rear
frame portions 93 in the vehicle width direction.

[0073] The rear end portion of the lower frame portion 91
is connected to the lower end portions of the rear frame
portions 93, and the rear end portions of the upper frame
portions 92 are connected to the upper end portions of the
rear frame portions 93. The front end portions of the seat rail
portion 97 are connected to the upper end portions of the rear
frame portions 93.

[0074] The front frame portion 95 includes upper pillar
portions 951, middle pillar portions 952, and a lower pillar
portion 953, in which the upper pillar portions 951 prefer-
ably have a reversed V-shape expanding in the left-right
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direction as it extends downward, the middle pillar portions
952, located below the upper pillar portion 951, preferably
have a V-shape becoming narrower in the left-right direction
as it extends downward, and the lower pillar portion 953,
located below the middle pillar portions 952, extends in the
up-down direction. The front frame portion 95 includes a
crossbar 954 extending in the left-right direction between
the connection portions of the upper pillar portions 951 and
the middle pillar portions 952. Brackets 95¢ are provided on
lateral surfaces of the connection portions of the upper pillar
portions 951 and the middle pillar portions 952, and the
shock absorbers 103 are connected to the brackets 95c.
[0075] The upper end portion of the front frame portion 95
is connected to the front end portions of the upper frame
portions 92, and the lower end portion of the front frame
portion 95 is connected to the front end portion of the front
portion 914 of the lower frame portion 91.

[0076] The pillar portions 94 extend in the upward and
forward direction from the connection portions of the base
portions 912 and the front portion 914 of the lower frame
portion 91. The upper end portions of the pillar portions 94
are branched into two portions in the front-back direction,
namely, front branch portions 941 and rear branch portions
934, in which the front branch portions 941 are connected to
the connection portions of the upper pillar portions 951 and
the middle pillar portions 952 of the front frame portion 95,
and the rear branch portions 943 are connected to the front
end portions of the upper frame portions 92. Brackets 94a
are connected to the lower end portions of the pillar portions
94, and the engine 81 is connected to the brackets 94a.
[0077] The beam portions 96 extend in the front-back
direction between the front frame portion 95 and the pillar
portions 94. The front end portions of the beam portions 96
are connected to the connection portions of the middle pillar
portions 952 and the lower pillar portion 953 of the front
frame portion 95, while the rear end portions of the beam
portions 96 are connected to midway portions of the pillar
portions 94. Brackets 955 are provided on the lateral sur-
faces of the connection portions of the middle pillar portions
952 and the lower pillar portion 953 of the front frame
portion 95, and the connection portions of the beam portions
96 and the pillar portions 94, and the upper arms 101 are
connected to the brackets 95b.

[0078] Inthe ATV 8 of the present preferred embodiment,
the pair of rear wheels 83 spaced apart from each other in the
vehicle width direction receive reaction forces mutually
different in magnitude from the ground surface. When the
pair of rear wheels 83 receives such reaction forces, a
moment that pushes up one side of the pivot axle extending
in the vehicle width direction is transmitted from the rear
arm 105 to the vehicle body frame 9, which causes unique
vibrations in the vehicle body frame 9.

[0079] Further, in the ATV 8 in the present preferred
embodiment, when an outer wheel is transmitting a driving
force while gripping a road surface during the turn, an inner
wheel is slipping since the pair of rear wheels 83 always
rotates at the same rotation speed. Since resistance on a road
surface is not always constant, it is expected that the inner
wheel momentarily repeats gripping and slipping on the road
surface, rather than continuing stable slipping. In this situ-
ation, a moment that momentarily repeats pushing the inner
side of the axle in the running direction and releasing such
pushing is transmitted from the rear arm 105 to the vehicle
body frame 9 while receiving a moment that pushes the outer
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side of the axle extending in the vehicle width direction in
the running direction, which causes unique vibrations in the
vehicle body frame 9.

[0080] In the above, the ATV 8 in the present preferred
embodiment as well includes a vehicle body vibration
control damper 7 to damp the unique vibrations in the
vehicle body frame 9, similar to the snowmobile 1 in the
above described preferred embodiments.

[0081] Specifically, the vehicle body vibration control
damper 7 is mounted to extend between the pair of left and
right upper frame portions 92 of the vehicle body frame 9
(see FIGS. 9 and 10). The vehicle body vibration control
damper 7 generates a damping force against vibrations that
change the distance between the pair of left and right upper
frame portions 92. With the above, it is possible to damp the
unique vibrations in the vehicle body frame 9.

[0082] The vehicle body vibration control damper 7 is not
limited to the upper frame portions 92, and the vehicle body
vibration control damper 7 may be mounted at a different
position. For example, as indicated by the long dashed
double-short dashed line in FIGS. 8 and 10, the vehicle body
vibration control dampers 7 may be mounted to extend
between the pair of left and right rear frame portions 93,
between the pair of left and right seat rail portions 97,
between the upper pillar portions 951 in a reversed V-shape
of the front frame portion 95, or between branched lower
end portions of the pillar portions 94 in the left-right
direction.

[0083] In the snowmobile 1 and the ATV 8 in the above
described preferred embodiments, a moment that pushes up
one side of an axle extending in the vehicle width direction
is transmitted from the transmission unit to the vehicle body
frame as ground touching portions of the transmission unit
spaced apart from each other in the vehicle width direction
may receive reaction forces mutually different in magnitude
from the ground surface, as a result of which unique
vibrations are likely to be caused in the vehicle body frame.
Meanwhile, a motorcycle does not have such a moment
since the wheels are relatively thin and the vehicle body is
inclined when turning.

[0084] Below, other preferred embodiments of an ATV (a
straddle-type four-wheeled vehicle including a handle bar)
will be described. In the following description, components
the same as those described in other preferred embodiments
will be given the same reference numerals, and may not be
described in detail again.

[0085] In this specification, a forward direction, a rear-
ward direction, an upward direction, a downward direction,
a leftward direction, and a rightward direction refer to a
forward direction, a rearward direction, an upward direction,
a downward direction, a leftward direction, and a rightward
direction, respectively, viewed from a driver straddling the
seat 85 with his/her face directed toward a handle bar 84.
[0086] FIGS. 11 and 12 are a front view and a left-side
view, respectively, of an ATV 100 according to a preferred
embodiment of the present invention. The ATV 100 includes
a vehicle body frame 9A. The engine 81 is supported on the
vehicle body frame 9A so as to be inclined with the cylinder
axis thereof extending upward and forward. The pair of front
wheels 82 are mounted spaced apart from each other in the
left-right direction in the lower front portion of the ATV 100,
and the pair of rear wheels 83 are mounted spaced apart from
each other in the left-right direction in the lower rear portion
of the ATV 100.
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[0087] The pair of front wheels 82 are connected to the
vehicle body frame 9A through a pair of suspensions 110
spaced apart from each other in the left-right direction. The
pair of suspensions 110 each includes the upper arm 101, the
lower arm 102, and the shock absorber 103. The pair of rear
wheels 83 are supported so as to move in the up-down
direction by the rear arms 105 that are rotatably supported by
the vehicle body frame 9A.

[0088] Below, a first example of the vehicle body vibration
control damper 7 will be described. FIG. 13 is a perspective
view of the entire vehicle body frame 9A. FIGS. 14 to 16 are
a front view, a plan view, and a left-side view, respectively,
of the front portion of the vehicle body frame 9A. FIG. 17
shows enlarged the major elements of the vehicle body
frame 9A. FIGS. 18 and 19 are a plan view and a left-side
view, respectively, of the rear portion of the vehicle body
frame 9A. These figures illustrate the steering shaft 86, the
suspensions 110, and the vehicle body vibration control
dampers 7A, 7B mounted on the vehicle body frame 9A.

[0089] The vehicle body frame 9A includes lower frame
portions 310, upper frame portions 320, rear frame portions
330, and front frame portions 350 all mounted so as to
surround the engine 81 (see FIG. 12). The vehicle body
frame 9A includes pillar portions 340 and beam portions 360
mounted between the front frame portions 350 and the
engine 81. The vehicle body frame 9A includes seat rail
portions 370 extending rearward from the respective rear
frame portions 330. Each of these portions 310-370 include
a pair of members spaced apart from each other in the
left-right direction.

[0090] The lower frame portion 310 extends in the front-
back direction. The interval in the left-right direction
between the front portions of the lower frame portions 310
is shorter than that between the rear portions of the same.
The front portions of the lower frame portions 310 define a
pair of lower members 312 spaced apart from each other in
the left-right direction, each including a bracket 316 to
attach the lower arm 102.

[0091] Between the lower frame portions 310, a plurality
of cross members 313, 314, 381 to 383 are provided. Among
these members, the cross members 381 to 383 provided
between the lower members 312 shown in FIG. 17 are used
to attach the vehicle body vibration control damper 7A (to be
described below in detail).

[0092] The rear frame portion 330 extends upward from
the rear end portion of the lower frame portion 310 and then
upward and forward. The rear frame portion 330 includes a
support portion 332 thereon that supports a pivot axle (not
shown) that rotatably supports the rear arm 105 (see FIG.
12).

[0093] The seat rail portion 370 extends rearward from the
upper portion of the rear frame portion 330. Provided
between the seat rail portions 370 are a plurality of cross
members 372, 374. Provided on the rear end portions of the
seat rail portions 370 is a grip bar 376. The grip bar 376
includes a vehicle body vibration control damper 7B
attached thereto (to be described below in detail).

[0094] The upper frame portion 320 extends forward from
the upper end portion of the rear frame portion 330. Between
the upper frame portions 320, a plurality of cross members
322, 324, 325 are provided. On the foremost cross member
322, a head pipe 323 that rotatably supports the steering
shaft 86 is mounted.
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[0095] On the upper end portion of the steering shatt 86,
a handle bar 84 (see FIGS. 11 and 12) is mounted. The
steering shaft 86 extends downward and forward from the
head pipe 323. The lower end portion of the steering shaft 86
is connected to a steering arm 112. The steering arm 112 is
connected to a pair of tie rods 108. The tie rods 108 are
connected to respective knuckles 109 that support the
respective front wheels 82.

[0096] The front frame portion 350 extends downward and
forward from the front end portion of the upper frame
portion 320 to be connected to the front end portion of the
lower frame portion 310. In the present preferred embodi-
ment, the upper frame portion 320 and the front frame
portion 350 are preferably made from a single metal pipe,
for example. The boundary between the upper frame portion
320 and the front frame portion 350 is defined, for example,
as a location where the cross member 322, to which the head
pipe 323 is mounted, is connected to the frame.

[0097] Between the front frame portions 350, a plurality of
cross members 352, 355 are provided. Each end portion of
the upper cross member 352 projects outward from the front
frame portion 350 in the left-right direction to define an
attachment portion 353 to attach the shock absorber 103.
Specifically, the attachment portion 353 is U-shaped or
substantially U-shaped and opens downward in a side view
and is fixed, for example, by a screw to the upper end portion
of the shock absorber 103 inserted between the two portions
defining the U-shaped portion.

[0098] The pillar portion 340 extends upward and forward
from a midway portion of the lower frame portion 310 to be
connected to the upper portion of the front frame portion
350. The upper end portion of the pillar portion 340 is fixed
to both the front frame portion 350 and the cross member
352 by, for example, welding. The cross member 352 is
sandwiched by the front frame portion 350 and the pillar
portion 340. Note that the front portion of the vehicle body
frame 9A refers to a portion of the vehicle body frame 9A
located more forward than the pillar portion 94 in a side
view, for example.

[0099] The beam portion 360 extends forward from a
midway portion of the pillar portion 340 to be connected to
the lower portion of the front frame portion 350. The beam
portion 360 includes a bracket 362 attached thereto to
connect to the upper arm 101. As shown in FIG. 17, a
plurality of cross members 363, 364 are provided between
the beam portions 360. The rear cross member 364 includes
an opening 364a therein that receives the steering shaft 86.
[0100] In the first example, two vehicle body vibration
control dampers 7A, 7B are mounted on the vehicle body
frame 9A. Below, each of the vehicle body vibration control
dampers 7A and 7B will be described.

[0101] Initially, the vehicle body vibration control damper
7A will be described. As shown in FIGS. 13 to 16, the
vehicle body vibration control damper 7A is mounted in the
front portion of the vehicle body frame 9A so as to extend
in the front-back direction. The vehicle body vibration
control damper 7A extending in the front-back direction
means that the longitudinal direction, or the extension direc-
tion, of the vehicle body vibration control damper 7A is
along the front-back direction.

[0102] The end portions of the vehicle body vibration
control damper 7A are connected to the respective attach-
ment portions (brackets) 386, 387 that are mounted on the
vehicle body frame 9A so as to be spaced apart from each
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other in the front-back direction. Specifically, the cross
members 381, 383 provided between the lower members
312 shown in FIG. 17 include two attachment portions 386,
387.

[0103] The cross members 381, 383 are preferably each
made of a metal panel, and are mounted spaced apart from
each other in the front-back direction. The cross members
381, 383 are fixed to the lower members 312 by welding, for
example. The attachment portions 386, 387 as well are fixed
to the cross members 381, 383, respectively, by welding, for
example. This, however, is not limiting, and the attachment
portions 386, 387 may be mounted on a single cross mem-
ber.

[0104] Specifically, the cross member 383 is fixed to both
the lower members 312 and the cross member 382 by
welding, for example, where the attachment portion 387 is
mounted on a cross member 382 provided between the lower
members 312.

[0105] Each attachment portion 386, 387 is preferably
U-shaped or substantially U-shaped and opens upward, and
is fixed by, for example, a screw while sandwiching, by the
two portions defining the U-shaped portion, a corresponding
one of the attachment pieces 75, 77 attached to the respec-
tive end portions of the vehicle body vibration control
damper 7A. This, however, is not limiting, and the attach-
ment pieces 75, 77 of the vehicle body vibration control
damper 7A may have a U-shape and sandwich the attach-
ment portion 386, 387 by the two portions defining the
U-shaped portion thereof.

[0106] The vehicle body vibration control damper 7A is
mounted such that at least a portion thereof is located
between the pair of suspensions 110. The entire vehicle body
vibration control damper 7A may be located between the
pair of suspensions 110.

[0107] Specifically, as shown in FIGS. 13 to 15, the
vehicle body vibration control damper 7A is located more
inward than the innermost end portions of the suspensions
110 in the left-right direction. In the present preferred
embodiment, the innermost end portion of the suspension
110 is the innermost end portion of the lower arm 102
mounted on the bracket 316 of the lower member 312. The
vehicle body vibration control damper 7A is located more
inward in the left-right direction than the lower members
312 where the respective lower arms 102 are mounted.

[0108] As shown in FIG. 16, the vehicle body vibration
control damper 7A overlaps the suspension 110 in a side
view. Specifically, the vehicle body vibration control damper
7A overlaps at least one of the upper arm 101, the lower arm
102, and the shock absorber 103 in a side view. In the present
preferred embodiment, each of the upper arm 101, the lower
arm 102, and the shock absorber 103 overlaps in a side view
the vehicle body vibration control damper 7A at any position
within the moving range thereof.

[0109] The vehicle body vibration control damper 7A is
located at the center of the ATV 100 in the vehicle width
direction (the left-right direction). Specifically, as shown in
FIGS. 13 to 15, the respective members of the vehicle body
frame 9A, in particular, the lower members 312, are
arranged symmetrically relative to the center line of the ATV
100 in the vehicle width direction, and the vehicle body
vibration control damper 7A is mounted on the center line of
the ATV 100 in the vehicle width direction between the
lower members 312.
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[0110] As shown in FIG. 15, the vehicle body vibration
control damper 7A overlaps in a plan view the steering shaft
86 mounted at the center of the ATV 100 in the vehicle width
direction. Specifically, the vehicle body vibration control
damper 7A is mounted such that at least a portion of the rear
half portion thereof overlaps the steering shaft 86 in a plan
view.

[0111] The vehicle body vibration control damper 7A is
mounted at a position vertically between where the lower
arms 102 are mounted and where the upper arms 101 are
mounted in the front portion of the vehicle body frame 9A.
Specifically, as shown in FIG. 16, the vehicle body vibration
control damper 7A is located in a side view between the
lower member 312 where the lower arm 102 is mounted and
the beam portion 360 where the upper arm 101 is mounted.
[0112] That is, the vehicle body vibration control damper
7A is located above the lower member 312 and below the
beam portion 360 in a side view. The vehicle body vibration
control damper 7A may at least partially overlap the lower
member 312 in a side view. The vehicle body vibration
control damper 7A is located behind the front frame portion
350 and ahead of the pillar portion 340 in a side view.
[0113] The vehicle body vibration control damper 7A is
connected to the attachment portion 386 located more for-
ward than the lower end portion of the steering shaft 86 and
to the attachment portion 387 located more rearward than
the same. The lower end portion of the steering shaft 86 is
located lower than the beam portion 360 where the upper
arm 101 is mounted and close to the vehicle body vibration
control damper 7A. The lower end portion of the steering
shaft 86 refers to, for example, a portion where the steering
arm 112 is connected.

[0114] As shown in FIG. 16, the attachment portion 386
where the front end portion of the vehicle body vibration
control damper 7A is mounted may be located more forward
than the foremost end portion of the suspension 110 (for
example, the foremost end portion of the lower arm 102).
The attachment portion 387 where the rear end portion of the
vehicle body vibration control damper 7A is mounted may
be located more rearward than the rearmost end portion of
the suspension 110 (for example, the rearmost end portion of
the lower arm 102).

[0115] Next, the vehicle body vibration control damper 7B
will be described. As shown in FIGS. 13, 18 and 19, the
vehicle body vibration control damper 7B is mounted near
the rear end portion of the vehicle body frame 9A so as to
extend in the left-right direction. Specifically, the vehicle
body vibration control damper 7B is mounted on a member
located at the rear end of the ATV 100, specifically, the grip
bar 376 in the present preferred embodiment. Alternatively,
the member located at the rear end of the ATV 100 may be
a cross member 374 mounted on the rear end portions of the
seat rail portions 370.

[0116] The grip bar 376 is preferably U-shaped or sub-
stantially U-shaped and opens forward, and is fixed by, for
example, a screw or by welding to the rear end portions of
the seat rail portions 370. Although the seat rail portions 370
and the grip bar 376 are separate in the present preferred
embodiment, these may be integral. In other words, the cross
member 374 mounted on the rear end portions of the seat rail
portions 370 may be a grip bar, and no separate grip bar 376
may be provided.

[0117] The respective end portions of the vehicle body
vibration control damper 7B are connected to attachment
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portions (brackets) 377 mounted on the grip bar 376 so as to
be spaced apart from each other in the left-right direction.
Specifically, the attachment portion 377 is fixed by, for
example, welding to each of the left and right portions of the
U-shaped grip bar 376 spaced apart from each other in the
left-right direction. Each attachment portion 377 is mounted
s0 as to project upward from the grip bar 376.

[0118] In the above described first example, as shown in
FIGS. 13 to 16, the vehicle body vibration control damper
7A is connected, via the respective end portions thereof, to
the respective attachment portions 386, 387 mounted on the
vehicle body frame 9A so as to be spaced apart from each
other in the front-back direction, and is mounted so as to
extend in the front-back direction with at least a portion
thereof located between the pair of suspensions 110. With
the above, the arrangement of the vehicle body vibration
control damper 7A between the suspensions 110 enables
quick damping of the vibrations propagated from the sus-
pensions 110 to the vehicle body frame 9A.

[0119] In particular, as the front wheels 82 of the ATV 100
receive a large reaction force from the ground surface, the
front portion (in particular the front lower portion) of the
vehicle body frame 9A is designed so as to have the smallest
possible width in order to ensure the longest possible upper
arms 101 and lower arms 102. In the first example, an
arrangement of the vehicle body vibration control damper
7A extending in the front-back direction allows the vehicle
body vibration control damper 7A to be mounted between
the suspensions 110 even in the front portion of the vehicle
body frame 9A having such a narrow width.

[0120] In the first example, the vehicle body vibration
control damper 7A is connected to the attachment portions
386, 387 mounted on the respective cross members 381, 382
(see FIG. 17) between the pair of lower members 312 where
the lower arms 102 are mounted. This allows the vehicle
body vibration control damper 7A to be mounted between
the suspensions 110 along the center line of the ATV 100 in
the left-right direction.

[0121] In the first example, the vehicle body vibration
control damper 7A is mounted at a position vertically
between where the lower arms 102 are mounted and where
the upper arms 101 are mounted in the front portion of the
vehicle body frame 9A. This enables quick damping of the
vibrations propagated therefrom, in particular, the upper
arms 101 and the lower arms 102 of the suspensions 110 to
the vehicle body frame 9A.

[0122] In the first example, the vehicle body vibration
control damper 7A is connected to the attachment portion
386 located more forward than the lower end portion of the
steering shaft 86 and the attachment portion 387 located
more rearward than the same. This allows the vehicle body
vibration control damper 7A to be mounted in a large area
in the front portion of the vehicle body frame 9A to quickly
damp the vibrations propagated from the suspensions 110 to
the vehicle body frame 9A.

[0123] In the first example, the vehicle body vibration
control damper 7B is mounted more rearward than the
vehicle body vibration control damper 7A mounted in the
front portion of the vehicle body frame 9A. With the above
structure, it is possible to damp the vibrations propagated
from the vehicle body frame 9A through the seat 85 to the
driver by the vehicle body vibration control damper 7B,
while quickly damping the variations propagated from the
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suspensions 110 to the vehicle body frame 9A by the vehicle
body vibration control damper 7A.

[0124] In the first example, the vehicle body vibration
control damper 7B is mounted so as to extend in the
left-right direction. That is, the vehicle body vibration con-
trol damper 7A extends in the front-back direction, while the
vehicle body vibration control damper 7B extends in the
left-right direction such that these two vehicle body vibra-
tion control dampers 7A, 7B are arranged in a letter T to
extend in different directions. With this arrangement, it is
possible to damp vibrations in various directions in the
vehicle body frame 9A.

[0125] In the first example, the vehicle body vibration
control damper 7B is connected to the attachment portions
377 mounted on the grip bar 376, that is, a member located
at the rear end of the ATV 100, so as to be spaced apart from
each other in the left-right direction. Although a member
located at the rear end of the ATV 100 may likely vibrate to
a large extent since the seat rail portion 370 is cantilevered,
the vibrations in the seat rail portion 370 are damped by the
vehicle body vibration control damper 7B mounted on that
member.

[0126] Below, a second example of the vehicle body
vibration control damper 7 will be described. FIG. 20 is a
perspective view of the vehicle body frame 9A. FIGS. 21 to
23 are a front view, a plan view, and a left-side view,
respectively, of the vehicle body frame 9A. These figures
illustrate the steering shaft 86, the suspensions 110, and the
vehicle body vibration control dampers 7C, 7B mounted on
the vehicle body frame 9A.

[0127] In the second example, two vehicle body vibration
control dampers 7C, 7B are mounted on the vehicle body
frame 9A. Below, the vehicle body vibration control damper
7C will be described, with the vehicle body vibration control
damper 7B, similar to that in the first example, not described
again.

[0128] The vehicle body vibration control damper 7C is
mounted so as to extend in the left-right direction between
the pair of attachment portions 353 where the shock absorb-
ers 103 are attached and the handle bar 84 mounted on the
upper end portion of the steering shaft 86 (see FIGS. 11 and
12). Specifically, the vehicle body vibration control damper
7C is mounted on a midway portion on a path from the
attachment portion 353 to the handle bar 84 via the front
frame portion 350, the cross member 322, the head pipe 323,
and the steering shaft 86.

[0129] The distance between the vehicle body vibration
control damper 7C and the handle bar 84 is shorter than the
distance between the handle bar 84 and the attachment
portion 353. The distance between the vehicle body vibra-
tion control damper 7C and the attachment portion 353 is
shorter than the distance between the handle bar 84 and the
attachment portion 353.

[0130] The respective end portions of the vehicle body
vibration control damper 7C are connected to attachment
portions (brackets) 357 mounted on the respective front
frame portions 350 of the vehicle body frame 9A so as to be
spaced apart from each other in the left-right direction. The
attachment portion 357 is mounted on the front frame
portion 350 within a range between the attachment portion
353 where the shock absorber 103 is attached and the cross
member 322.

[0131] The attachment portion 357 projects downward
from a portion of the front frame portion 350 that extends
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downward and forward. Thus, the vehicle body vibration
control damper 7C is mounted below and behind the front
frame portion 350. In other words, the front frame portion
350 is mounted above and ahead of the vehicle body
vibration control damper 7C.

[0132] As shown in FIG. 23, the vehicle body vibration
control damper 7C is mounted in a triangular shaped area
defined by the front frame portion 350, the pillar portion
340, and the steering shaft 86 in a side view. That is, the
vehicle body vibration control damper 7C is mounted above
and behind the pillar portion 340 and ahead of the steering
shaft 86.

[0133] In the second example described above, as shown
in FIGS. 20 to 23, the vehicle body vibration control damper
7C is mounted so as to extend in the left-right direction
between the attachment portions 353 where the shock
absorbers 103 are attached and the handle bar 84 mounted on
the upper end portion of the steering shaft 86 (see FIGS. 11
and 12). This arrangement enables damping of the vibrations
propagated from the suspensions 110 (in particular, the
shock absorbers 103) to the vehicle body frame 9A before
the vibrations reach the handle bar 84.

[0134] In particular, the pair of front wheels 82 of the ATV
100 often receive reaction forces from the ground surface
that are mutually different in magnitude, and it is expected
that vibrations twisting in the roll direction are likely caused
in the vehicle body frame 9A. In the second example, the
vehicle body vibration control damper 7C extends in the
left-right direction so that such vibrations are efficiently
damped.

[0135] In the second example, the vehicle body vibration
control damper 7C is connected to the attachment portions
357 each projecting downward from a portion of the front
frame portion 350 that extends downward and forward. With
the above structure, since the vehicle body vibration control
damper 7C is mounted below and behind the front frame
portions 350, it is possible to protect the vehicle body
vibration control damper 7C, and to prevent external acces-
sories from affecting the design. Moreover, the triangular
shaped area defined by the front frame portion 350, the pillar
portion 340, and the steering shaft 86 in a side view is
effectively utilized.

[0136] Below, a third example of the vehicle body vibra-
tion control damper 7 will be described. FIG. 24 is a
perspective view of the vehicle body frame 9A. FIGS. 25 to
27 are a front view, a plan view, and a left-side view,
respectively, of the vehicle body frame 9A. FIG. 28 shows
enlarged the major elements of the vehicle body frame 9A.
These figures show the steering shaft 86, the suspensions
110, and the vehicle body vibration control dampers 7D, 7B
mounted on the vehicle body frame 9A.

[0137] In the third example, two vehicle body vibration
control dampers 7D, 7B are mounted on the vehicle body
frame 9A. In the following, the vehicle body vibration
control damper 7D will be described, with the vehicle body
vibration control damper 7B, similar to the above described
first and second examples, not described again.

[0138] The vehicle body vibration control damper 7D is
connected, via the end portions thereof, to a pair of attach-
ment portions (brackets) 390 mounted on the vehicle body
frame 9A so as to be spaced apart from each other in the
left-right direction, and is mounted so as to extend in the
left-right direction. These attachment portions 390 are fas-
tened by, for example, a screw to a pair of attachment
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portions 353 and the respective shock absorbers 103 at a
location where the respective shock absorbers 103 are
attached to the pair of attachment portions 353.

[0139] As shown in FIG. 28, the attachment portion 390 is
preferably made of a metal piece folded into a Z-shape, with
one end portion 392 attached to the attachment portion 353
together with the shock absorber 103 by, for example, a
screw, and the other end portion 393 attached to the attach-
ment piece 77 of the vehicle body vibration control damper
7 by, for example, a screw.

[0140] Specifically, the front end portion 392 of the attach-
ment portion 390 contacts the rear surface of the U-shaped
attachment portion 353, and is attached together with the
shock absorber 103. The attachment portion 390 extends
rearward from the attachment portion 353 to support the
vehicle body vibration control damper 7D at a location more
rearward than the attachment portion 353. Meanwhile, the
rear end portion 393 of the attachment portion 390 contacts,
and is attached to, the front surface of the attachment piece
77 of the vehicle body vibration control damper 7D.
[0141] The vehicle body vibration control damper 7D is
mounted between the pair of attachment portions 353 where
the shock absorbers 103 are attached and the handle bar 84
mounted on the upper end portion of the steering shaft 86
(see FIGS. 11 and 12). The distance between the vehicle
body vibration control damper 7D and the handle bar 84 is
shorter than the distance between the handle bar 84 and the
attachment portion 353. The distance between the vehicle
body vibration control damper 7D and the attachment por-
tion 353 is shorter than the distance between the handle bar
84 and the attachment portion 353.

[0142] The vehicle body vibration control damper 7D is
mounted below and behind the front frame portion 350. That
is, the front frame portion 350 is located above and ahead of
the vehicle body vibration control damper 7D. As shown in
FIG. 27, the vehicle body vibration control damper 7D is
mounted in a triangular shaped area defined by the front
frame portion 350, the pillar portion 340, and the steering
shaft 86 in a side view.

[0143] In the above described preferred embodiment, as
shown in FIGS. 24 to 28, the pair of attachment portions 390
are attached to the pair of attachment portions 353 that attach
the respective shock absorbers 103, together with the respec-
tive shock absorbers 103, and the vehicle body vibration
control damper 7D is connected to these attachment portions
390. This enables quick and direct damping of the vibrations
propagated from the shock absorbers 103 to the vehicle body
frame 9A.

[0144] In particular, the pair of front wheels 82 of the ATV
100 often receive reaction forces from the ground surface
that are mutually different in magnitude, and it is expected
that vibrations twisting in the roll direction are likely caused
in the vehicle body frame 9A. In the third example, the
vehicle body vibration control damper 7D is mounted so as
to extend in the left-right direction so that such vibrations are
efficiently damped.

[0145] In the third example, as the vehicle body vibration
control damper 7D is mounted below and behind the front
frame portion 350, it is possible to protect the vehicle body
vibration control damper 7D, and to prevent external acces-
sories from affecting the design. In addition, the triangular
shaped area defined by the front frame portion 350, the pillar
portion 340, and the steering shaft 86 in a side view is
efficiently utilized.
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[0146] FIGS. 29 and 30 are a front view and a left-side
view, respectively, of an ATV 200 according to a preferred
embodiment of the present invention. The ATV 200 includes
a vehicle body frame 9B. The engine 81 is supported on the
vehicle body frame 9B so as to be inclined with the cylinder
axis extending in the up-down direction. The pair of front
wheels 82 are mounted in the lower front portion of the ATV
200 so as to be spaced apart from each other in the left-right
direction, and the pair of rear wheels 83 are mounted in the
lower rear portion of the ATV 200 so as to be spaced apart
from each other in the left-right direction.

[0147] The pair of front wheels 82 are connected to the
vehicle body frame 9B through the pair of suspensions 110
spaced apart from each other in the left-right direction. The
pair of suspensions 110 each includes the upper arm 101, the
lower arm 102, and the shock absorber 103. The pair of rear
wheels 83 are supported so as to move in the up-down
direction by the rear arms 105 that are rotatably supported by
the vehicle body frame 9B.

[0148] FIG. 31 is a perspective view of the entire vehicle
body frame 9B. FIGS. 32 to 34 are a front view, a plan view,
and a left-side view, respectively, of the front portion of the
vehicle body frame 9B. These figures illustrate the steering
shaft 86, the suspensions 110, and the vehicle body vibration
control dampers 7E, 7B mounted on the vehicle body frame
9B. Note that the vehicle body frame 9B in the present
preferred embodiment is preferably the same as the vehicle
body frame 9 of the ATV 8 in FIGS. 8 to 10.

[0149] In the present preferred embodiment, two vehicle
body vibration control dampers 7E, 7B are mounted on the
vehicle body frame 9B. Below, each of the vehicle body
vibration control dampers 7E and 7B will be described.
[0150] The vehicle body vibration control damper 7E is
connected, via the respective end portions thereof, to a pair
of attachment portions (brackets) 400 mounted on the
vehicle body frame 9B so as to be spaced apart from each
other in the left-right direction, and is mounted so as to
extend in the left-right direction. These attachment portions
400 are fastened by, for example, a screw to the pair of
attachment portions 95¢ where the respective shock absorb-
ers 103 are attached, together with the respective shock
absorbers 103.

[0151] The attachment portion 400 is preferably made of
an L-shaped metal piece. One end portion 401 of the
attachment portion 400 is fastened by, for example, a screw
to the attachment portion 95¢ together with the shock
absorber 103, and the other end portion 402 is fastened by,
for example, a screw to the attachment piece 75, 77 of the
vehicle body vibration control damper 7.

[0152] Specifically, the rear portion 401 of the attachment
portion 400 extends in the up-down direction and in the
front-back direction. The rear portion 401 contacts the front
surface of the attachment portion 95¢ and is attached
together with the shock absorber 103. The attachment por-
tion 400 extends forward from the attachment portion 95¢ to
support the vehicle body vibration control damper 7E at a
position more forward than the attachment portion 95¢. The
front portion 393 of the attachment portion 400 extends in
the front-back direction and in the up-down direction. The
front portion 393 is sandwiched by the attachment piece 75,
77 of the vehicle body vibration control damper 7E, and
attached thereto.

[0153] The vehicle body vibration control damper 7B is
preferably similar to the vehicle body vibration control
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damper 7B mounted on the vehicle body frame 9A in the
above described preferred embodiments. That is, the vehicle
body vibration control damper 7B is mounted on a member
located at the rear end of the ATV 200, specifically, the grip
bar 976 in the present preferred embodiment. Alternatively,
the member located at the rear end of the ATV 200 may be
the cross member 974 mounted on the rear end portions of
the seat rail portions 97.
[0154] The respective end portions of the vehicle body
vibration control dampers 7B are connected to the attach-
ment portions (brackets) 977 mounted on the grip bar 976 so
as to be spaced apart from each other in the left-right
direction. Specifically, the attachment portion 977 is fixed
by, for example, welding to each of the left and right
portions of the U-shaped grip bar 976, wherein the left and
right portions are spaced apart from each other in the
left-right direction. The attachment 977 projects upward
from the grip bar 376.
[0155] In the above described preferred embodiments, as
shown in FIGS. 31 to 34, the pair of attachment portions 400
are attached to the pair of attachment portions 95¢ that attach
the shock absorbers 103, together with the respective shock
absorbers 103, and the vehicle body vibration control
damper 7E is connected to these attachment portions 400.
This enables quick and direct damping of the vibrations
propagated from the shock absorbers 103 to the vehicle body
frame 9B.
[0156] In particular, the pair of front wheels 82 of the ATV
100 often receive reaction forces from the ground surface
that are mutually different in magnitude, and it is expected
that vibrations twisting in the roll direction are likely caused
in the vehicle body frame 9B. In the present preferred
embodiment, the vehicle body vibration control damper 7E
is mounted so as to extend in the left-right direction so that
such vibrations are damped efficiently.
[0157] In the present preferred embodiment, as shown in
FIG. 31, the vehicle body vibration control damper 7B is
connected to the attachment portions 977 mounted on the
grip bar 976, that is, a member located at the rear end of the
ATV 200, so as to be spaced apart from each other in the
left-right direction. Although a member located at the rear
end of the ATV 200 may likely vibrate a large amount since
the seat rail portion 97 is cantilevered, the vibrations in the
seat rail portions 97 are damped by the vehicle-body vibra-
tion control damper 7B mounted on the member.
[0158] While preferred embodiments of the present inven-
tion have been described above, it is to be understood that
variations and modifications will be apparent to those skilled
in the art without departing from the scope and spirit of the
present invention. The scope of the present invention, there-
fore, is to be determined solely by the following claims.
What is claimed is:
1. A straddle vehicle comprising:
a vehicle body frame;
a power unit supported by the vehicle body frame;
a steering system supported by the vehicle body frame;
a transmission unit that transmits a driving force gener-
ated by the power unit to a ground surface, in which
ground touching portions of the transmission unit
spaced apart from each other in a vehicle width direc-
tion receive reaction forces mutually different in mag-
nitude;
a suspension that suspends the transmission unit so as to
swing in an up-down direction around an axle extend-
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ing in the vehicle width direction relative to the vehicle
body frame as a center; and

a vehicle body vibration control damper that extends
between a first portion and a second portion that are
spaced apart from each other, each of the first portion
and the second portion being located on the vehicle
body frame or a member fixed to the vehicle body
frame, the vehicle body vibration control damper gen-
erating a damping force against variations that change
a distance between the first portion and the second
portion.

2. A straddle vehicle comprising:

a vehicle body frame;

a power unit supported by the vehicle body frame;

a seat mounted at a position higher than the power unit;

a handle bar mounted at a position more forward than the
seat;

a pair of front wheels spaced apart from each other in a
vehicle width direction;

a pair of suspensions spaced apart from each other in the
vehicle width direction and suspending the pair of front
wheels on the vehicle frame; and

a vehicle body vibration control damper including end
portions connected to a first attachment portion and a
second attachment portion, respectively, provided on
the vehicle body frame and that are spaced apart from
each other in a vehicle front-back direction, the vehicle
body vibration control damper extending in the vehicle
front-back direction with at least a portion thereof
located between the pair of suspensions.

3. The straddle vehicle according to claim 2, wherein the
body vibration control damper is mounted at a center of the
straddle vehicle in the vehicle width direction.

4. The straddle vehicle according to claim 2, wherein the
pair of suspensions each includes a lower arm and an upper
arm mounted in a front portion of the vehicle body frame;
and

the vehicle body vibration control damper is mounted at
a position vertically between where the lower arm is
mounted and where the upper arm is mounted in the
front portion of the vehicle body frame.

5. The straddle vehicle according to claim 2, wherein the
pair of suspensions each includes a lower arm and an upper
arm mounted in a front portion of the vehicle body frame;
and

the front portion of the vehicle body frame includes a left
lower member where the lower arm on a left side is
mounted, a right lower member where the lower arm on
a right side is mounted, and a cross member extending
between the left lower member and the right lower
member; and

the vehicle body vibration control damper is connected to
the first attachment portion and the second attachment
portion which are both provided on the cross member.

6. The straddle vehicle according to claim 2, further
comprising a steering shaft extending downward and for-
ward from the handle bar; wherein

the vehicle body vibration control damper is connected to
the first attachment portion that is located more forward
than a lower end portion of the steering shaft and the
second attachment portion that is located more rear-
ward than the lower end portion of the steering shaft.
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7. The straddle vehicle according to claim 2, further
comprising a second vehicle body vibration control damper
mounted at a position more rearward than the vehicle body
vibration control damper.

8. The straddle vehicle according to claim 7, wherein the
second vehicle body vibration control damper extends in the
vehicle width direction.

9. The straddle vehicle according to claim 7, wherein the
second vehicle body vibration control damper is connected
to a third attachment portion and a fourth attachment portion
which are provided on a member on a rear end of the straddle
vehicle so as to be spaced apart from each other in the
vehicle width direction.

10. A straddle vehicle comprising:

a vehicle body frame;

a power unit supported by the vehicle body frame;

a seat mounted at a position higher than the power unit;

a handle bar mounted at a position more forward than the
seat;

a pair of front wheels spaced apart from each other in a
vehicle width direction;

a pair of shock absorbers spaced apart from each other in
the vehicle width direction and suspending the pair of
front wheels on the vehicle frame; and

a vehicle body vibration control damper including end
portions connected to a first attachment portion and a
second attachment portion, respectively, provided on
the vehicle body frame and that are spaced apart from
each other in the vehicle width direction, the vehicle
body vibration control damper extending in the vehicle
width direction at a location between where the pair of
shock absorbers are mounted and the handle bar.

11. The straddle vehicle according to claim 10, wherein

the vehicle body frame includes a pair of lower-front
diagonal members that extend downward and forward
toward locations where attachment portions of the pair
of shock absorbers are mounted; and

the vehicle body vibration control damper is connected to
the first attachment portion and the second attachment
portion which extend downward from the pair of lower-
front diagonal members.

12. A straddle vehicle comprising:

a vehicle body frame;

a power unit supported by the vehicle body frame;

a seat mounted at a position higher than the power unit;

a handle bar mounted at a position more forward than the
seat;

a pair of front wheels spaced apart from each other in a
vehicle width direction;

a pair of shock absorbers spaced apart from each other in
the vehicle width direction and suspending the pair of
front wheels on the vehicle frame; and

a vehicle body vibration control damper including end
portions connected to a first attachment portion and a
second attachment portion, respectively, and extending
in the vehicle width direction, the first attachment
portion and the second attachment portion being
located on the vehicle body frame so as to be spaced
apart from each other in the vehicle width direction;
wherein
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the first attachment portion and the second attachment
portion are attached to a pair of attachment portions at
a location where the pair of shock absorbers are
attached to the front portion of the vehicle body frame.
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