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pipe. Thus according to the present invention, a vehicle is provided that includes the vehicle body frame that simplifies the removal
and installation of the vehicle-mounted components.
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ABSTRACT OF THE DISCLOSURE

To provide a vehicle body frame in which weight can be reduced
and installation or removal processes of vehicle-mounted components such as
an engine are simplified. The vehicle body frame is configured in a manner
that an upper tension pipe is removed from a first cross portion and a second
cross portion. When mounting the engine in the vehicle body frame, the
vehicle mounted component that is a heavy body can be lowered into the
vehicle body frame from above by removing the upper tension pipe. Thus
according to the present invention, a vehicle is provided that includes the
vehicle body frame that simplifies the removal and installation of the vehicle-
mounted components.
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VEHICLE

FIELD OF THE INVENTION
The present invention relates to a vehicle body frame structure in a vehicle, and

in particular to improvements to a vehicle body frame structure of an all terrain
vehicle.

BACKGROUND OF THE INVENTION
A vehicle body frame for an all terrain vehicle has been disclosed which

incorporates an upper frame, a lower frame and a down frame in a staged
configuration (for example, refer to JP-A No.2008-114617 (Fig. 1, Fig. 2)).

More specifically, as shown in Fig. 2 of JP-A No0.2008-114617, the vehicle body
frame (4) (The figures in the brackets refers to reference signs stated in JP-A

No0.2008-114617. The same applies hereafter.) is constituted by two upper frames
(31, 31), lower frames (32, 32) and down frames (35, 35).

In accordance with this type of vehicle body frame structure, an engine (5) as
shown in Fig. 1 of JP-A No0.2008-114617 can be removed or installed from the side
of the vehicle body. In other words, since the engine (5) that is a heavy body
must be inserted from a space in the frame, a margin exists for improvement
from an operational point of view.

Furthermore, since two upper frames (31) are arranged on the right and the left,
there is a high number of frames, the structure of the frame of the vehicle body
becomes complicated, and therefore causes an increase in the weight of the
vehicle body frame.
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Consequently, there is a need for a vehicle body frame structure in which weight
can be reduced and the installation or removal processes of vehicle-mounted
components such as the engine are simplified.

The present invention addresses the problem of providing a vehicle that has a
vehicle body frame that reduces weight and simplifies assembly characteristics
and the installation or removal of vehicle-mounted components such as electrical
components including the battery, or the engine.

SUMMARY OF THE INVENTION

The present invention includes a vehicle that has a vehicle body frame, a power
generating engine that is mounted on the vehicle body frame and generates a
power, and a power transmission apparatus that transmits the output generated
by the power generating engine to the vehicle wheels. The vehicle body frame
includes a pair of right and left main frames passing below the power generating
engine in a longitudinal direction of the vehicle and in which a rear portion
curves upwardly, right and left front-wheel suspension support portions that are
configured from a frame or a pipe that extends upwardly from the front portion
of the main frame to thereby support a front-wheel suspension apparatus, a first
cross portion that passes in the transverse direction of the vehicle from the left
front-wheel suspension portion to the right front-wheel suspension portion, a
second cross portion that passes in the transverse direction of the vehicle from a
curved portion of the rear portion of the left main frame to a curved portion of
the rear portion of the right main frame, and an upper tension pipe that passes
above the power generating engine in a longitudinal direction of the vehicle, that
has a front end thereof mounted detachably on the first cross portion, and that
has a rear end thereof mounted detachably on the second cross portion.

The present invention ensures the rigidity of the vehicle body frame with the
main frame and the front-wheel suspension support portion by passing the first
cross portion and the second cross portion that extend in a vehicle transverse
direction over the vehicle body frame that is formed in the shape of a reversed
letter “C” when viewed from the side. In addition to that configuration, the
upper tension pipe is connected detachably to the first cross portion and the
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second cross portion. When mounting the vehicle-mounted components such as
the engine, a vehicle-mounted component that is a heavy body can be lowered
into the vehicle body frame from above by removing the upper tension pipe.

Thus according to the present invention, a vehicle is provided that includes a
vehicle body frame that facilitates insertion and removal of vehicle-mounted
components.

An aspect of the invention is characterized in that the front-wheel suspension
support portion is constituted by a front pipe portion extending upwardly from
the main frame and a front tension bracket portion that reinforces the front pipe
portion by passing in an inclining configuration across an upper portion of the
front pipe portion and the main frame. The upper ends of the pair of right and
left front pipe portions are connécfed by the first cross portion. The first cross
portion is configured by a U-shaped pipe portion opening downwardly when
viewed from the front of the vehicle. The U-shaped pipe portion is connected to
the right and left front pipe portions. The right and left front pipe portions and
the U-shaped pipe portion are configured by a single curved pipe.

In the above aspect of the invention, the front-wheel suspension support portion
is constituted by a front pipe portion extending upwardly from the main frame,
and a front tension bracket portion that reinforces the front pipe portion by
passing in an inclining configuration across the upper portion of the front pipe
portion and the main frame. The upper ends of the pair of right and left front
pipe portions are connected by the first cross portion.

The front pipe portion is reinforéed by the inclining front tension bracket to
ensure rigidity of the front-wheel suspension support portion with respect to the
vehicle longitudinal direction, and the weight of the front-wheel suspension
support portion can be reduced. |

In addition, the first cross portion is configured by a U-shaped pipe portion

opening downwardly when viewed from the front of the vehicle. The U-shaped
pipe portion is connected to the right and left front pipe portions, and the right
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and left front pipe portions and the U-shaped pipe portion are configured by a
single curved pipe.

Since the right and left front pipe portions and the U-shaped pipe portion are
configured by the single curved pipe, the number of constituent components of
the front-wheel suspension support portion can be reduced.

Another aspect of the invention is characterized in that a front cushion mounting
portion that mounts a front cushion is pr"o':"\‘/ided on the front pipe portion, and a
rear cushion mounting portion that mounts an upper portion of the rear cushion
is provided on the second cross portion.

In the above aspect of the invention, a front cushion mounting portion that
mounts a front cushion is provided on the front pipe portion, and a rear cushion
mounting portion that mounts an upper portion of the rear cushion is provided
on the second cross portion.

Since the force from the front cushion is transmitted smoothly to the vehicle body
frame through the first cross portion, and the force from the rear cushion is
transmitted smoothly to the vehicle body frame through the second cross
portion, the rigidity of the vehicle body frame is easily ensured.

A further aspect of the invention is characterized in that the rear cushion is
disposed in an inclining _configuraﬁt{ion so that the lower portion is positioned In
the rear of the vehicle relative to' the upper portion, and a rear portion of the
upper tension pipe is curved to incline downwardly to follow the inclined rear
cushion shaft. The upper portion of the front pipe is characterized in being
curved so that the upper is positioned more towards the rear of the vehicle than
the lower.

In the above aspect of the invention, the rear cushion is disposed in an inclining
configuration so that the lower portion is positioned in the rear of the vehicle
relative to the upper portion, and a rear portion of the upper tension pipe is
curved to incline downwardly to follow the inclined rear cushion shaft. The
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upper portion of the front pipe is curved so that the upper is positioned more
towards the rear of the vehicle than the lower.

Since the rear portion of the upper tension pipe is curved to incline downwardly,
the force from the rear cushion is transmitted smoothly to the upper tension pipe.
In the same manner, since the upper portion of the front pipe portion is curved
so that the upper is positioned more to the rear of the vehicle than the lower, the
force from the front cushion is transmitted smoothly to the upper tension pipe.

Another aspect of the invention is characterized in that the number of the upper
tension pipes is one, and the upper tension pipe is provided on the vehicle body
center line.

In the above aspect of the invention, the number of the upper tension pipes is
one, and the upper tension pipe is provided on the vehicle body center line.

Since one upper tension pipe is provided, the weight of the vehicle body frame
can be reduced.

Yet another aspect of the invention is characterized in that the front steering shaft
bearing portion that supports the steering shaft is provided in the first cross
portion, the rear steering shaft bearing portion that supports the steering shaft is
provided on the front end of the upper tension pipe, and the steering shaft is
rotatably supported by aligning the front steering shaft bearing and the rear
steering shaft bearing with the longitudinal direction of the vehicle.

In the above aspect of the invention, the front steering shaft bearing portion that
supports the steering shaft is provided in the first cross portion. The rear
steering shaft bearing portion that supports the steering shaft is provided on the
front end of the upper tension pipe. The steering shaft is rotatably supported by
aligning the front steering shaft bearing and the rear steering shaft bearing with
the longitudinal direction of the vehicle.
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By the use of the first cross portion, the steering shaft is supported easily with the
reduced number of components. . '

Another aspect of the invention is characterized in that the power steering unit is
sandwiched by the right and left front tension brackets by fixing the power
steering unit that assists in the rotation operation of the steering shaft to the right
and left front tension brackets.

In the above aspect of the invention, the power steering unit is sandwiched by
the right and left front tension brackets by fixing the power steering unit that
assists in the rotation operation of the steering shaft to the right and left front
tension brackets.

By the use of the right and left front tension brackets, the power steering unit is
supported easily with the reduced number of components.

L

In addition, the power steering unit can be assembled in advance on the right
and left front tension brackets to thereby enable sub-assembly of the front-wheel

steering apparatus.

Yet another aspect of the invention is characterized in that an accessory
equipment support portion that supports accessory equipment such as the air
cleaner, the battery or the like, and the electrical component support portion that
supports electrical components such as the ignition coil and the like are attached
to the upper tension pipe. '

In the above aspect of the invention, an accessory equipment support portion
that supports accessory equipment such as the air cleaner, the battery or the like,
and the electrical component support portion that supports electrical
components such as the ignition coil and the like are attached to the upper
tension pipe.

B A I
., .

Al

Sub-assembly is enabled byv cdnbéntrating the disposition of the accessory

equipment and the electrical components.

WH-13693CA /cs



10

15

20

25

30

CA 02723577 2010-12-02

Furthermore the accessory equipment and the electrical components and the like
can be removed from the integrated vehicle body frame by removing the upper
tension pipe, and thereby facilitates maintenance and inspection.

A further aspect of the invention fs characterized in that the main frame is such
that the height and the width of the frame decrease with respect to the central
portion as the front portion moves forward in the longitudinal direction of the
vehicle. The height and the width of the frame decrease with respect to the
central portion as the rear portion moves rearwardly in the longitudinal direction
of the vehicle.

In the above aspect of the invention, in the main frame, the height and the width
of the frame decreases as the front portion moves forward with respect to the
central portion in the longitudinal direction of the vehicle. The height and the
width of the frame decreases as the rear portion moves rearwardly with respect
to the central portion in the longitudinal direction of the vehicle.

In order to ensure rigidity, the central portion of the main frame with respect to
the longitudinal direction of the vehicle has an enlarged frame height and width.
In other respects, the height and w;idth of the frame are reduced.

In other words, while ensuring the rigidity of the frame, a deformation is
generated to thereby improve the riding performance of the vehicle.

Another aspect or the invention is characterized in that when the vehicle is
viewed in a plan configuration, a front curved portion and a rear curved portion
are provided on the right and left main frames so that the interval between the
right and left main frames in the transverse direction of the vehicle is such that
the front portion and the rear portion narrow relative to the central portion.

In the above aspect of the invention, when the vehicle is viewed in a plan
configuration, a front curved portion and a rear curved portion are provided on
the right and left main frames so that the interval between the right and the left

~:' 1' ’
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main frames in the transverse direction of the vehicle is such that the front
portion and the rear portion narrow relative to the central portion.

The adjustment of the alignment is facilitated by narrowing the forward direction
and riding comfort of the saddle-riding vehicle can be easily ensured by
narrowing the rear direction.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are shown in the drawings, wherein:
Fig. 1 is a left-sided view of a vehicle.

Fig. 2 is a plan view of the vehicle.

Fig. 3 is a left-side view of the vehicle with a vehicle cover removed.

Fig. 4 is a side view illustrating a suspension apparatus of a front wheel.

Fig. 5 is a front view illustrating the suspension apparatus of the front wheel.
Fig. 6 is an exploded perspective view of a vehicle body frame.

Fig. 7 is a perspective view of the vehicle body frame.

Fig. 8 is a plan view of the vehicle body frame.

Fig. 9 is a bottom view of the vehicle body frame.

Fig. 10 is variation of Fig. 9.

Fig. 11 is a right view of a rear portion of the vehicle.
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Fig. 12 shows disposition of an accessory equipment support portion and an
electrical component support portion.

Fig. 13 describes the accessory equipment support portion.

Fig. 14 is a left-side view of a vehicle front portion.

Fig. 15 is a right-side view of the vehicle front portion.

Fig. 16 1s an enlarged view of the electrical component support portion.
Fig. 17 is a left-side view of an intermediate portion of the vehicle.

Fig. 18 1s a view supplementary to Fig. 10.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The embodiments of the present invention will be described below with

reference to the attached drawings. The drawings should be viewed in the
direction of the reference signs.
The embodiments of the present invention will be described with reference to the
drawings.

As shown in Fig. 1, a vehicle 10 is a small vehicle that includes a front wheel 11
on a front lower portion of the vehicle body, a front fender 12 provided above
the front wheel 11, a rear wheel 13 provided on the rear lower portion of the
vehicle body, a rear fender 14 provided above the rear wheel 13, a steering
handlebar 15 provided above the front wheel 11, a front carrier 16 provided in
front of the steering handlebar 15, and a seat 17 and a rear carrier 18 provided
behind the steering handlebar 15.

The vehicle 10 as shown in Fig. 2 is a saddle-ride type all terrain vehicle that
includes a right and left step floor 19, 19 between the steering handlebar 15 and
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the seat 17 and is adapted to enable the feet of a rider seated on the seat 17 to be
mounted on the step floor 19, 19. The vehicle 10 includes a front cover 20 that
covers an air cleaner (reference sign 23, Fig. 3) as described below and is
disposed between the steering shaft 26 and the seat 17.

As shown in Fig. 3, the vehicle 10 is a small vehicle that includes a power
generating engine 22 such as a gasoline engine or the like in the center of the
vehicle body frame 21. Fuel is mixed in air aspired by the air cleaner 23 provided
on top of the vehicle body frame 21, and combusted in the power generating
engine 22. Exhaust gas is discharged to the outside through an exhaust pipe 24
extending from the power generating engine 22 and a muffler 25 connected to
the rear end of the exhaust pipe 24. Running is executed by transmitting the
resulting drive force to the front wheel 11 rotatably mounted on a front lower
portion of the vehicle body frame 21 and/or to the rear wheel 13 rotatably
mounted on a rear lower portion of the vehicle body frame 21. The vehicle is
steered with the steering shaft 26 rotatably mounted on a front upper portion of
the vehicle body frame 21 and the steering handlebar 15 that rotates the steering
shaft 26.

The power generating engine 22 may take any configuration as long as it 1s a
driving power source such as a gasoline engine, a diesel engine, an electrical
motor, or the like.

When the front wheel 11 and the rear wheel 13 are a wide low-pressure special
tire termed a balloon tire, the low;pressure tire absorbs deformations caused by
the unevenness of the road surfaéé, and enables suppression of sinkage in the
wide tire even when the road surface is weak. Therefore this type of vehicle 10 is

termed an all terrain vehicle.

The power generated by the power generating engine 22 as shown in Fig. 4 is
transmitted to a final speed reduction gear 29 by a power transmission apparatus

28 such as a propeller shaft or the like.
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As shown in Fig. 5, the power is transmitted to the front wheel 11 through a
drive shaft 31 that extends from the final speed reduction gear 29 in a transverse
direction of the vehicle to thereby drive and rotate the front wheel 11.

A front-wheel suspension apparatus 40 as shown in Fig. 5 includes a front
cushion 41 extending downwardly and connected at the upper end to the vehicle
body frame 21, a knuckle support member 42 extending downwardly from the
lower portion of the front cushion 41, a lower arm 43 extending in a transverse
direction of the vehicle and connecting the lower portion of the knuckle support
member 42 to the vehicle body frame 21, a knuckle 45 mounted to freely rotate
about a king pin shaft 44 on the knuckle support member 42 and supporting the
front wheel 11, and a tie rod 46 extending in a transverse direction of the vehicle
and rotating the knuckle 45 about the king pin shaft 44.

The tie rod 46 as shown in Fig. 4 is connected to the output shaft of the power
steering unit 47. The power steering unit 47 is fastened by bolts 48, 48 to a front
tension bracket portion 58L shown by an imaginary line.

The vehicle body frame 21 as shown in Fig. 6 is structurally characterized by
enabling removal of the upper tension pipe 56 from the first cross portion 53 and
the second cross portion 55. In this manner, when installing vehicle-mounted
components such as the power generating engine 22 or the like, vehicle-mounted
components that are heavy bodies can be lowered into the vehicle body frame 21
from above by removing the upper tension pipe 56.

Thus according to the present invention, a vehicle is provided that includes a
vehicle body frame that simplifies removal and installation of vehicle-mounted
components. "

An accessory equipment support portion 77 supporting accessory equipment
such as the air cleaner 23, the battery 78 or the like, and the electrical component
support portion 81 supporting electrical components such as the ignition coil 79
or the like are attached to the upper tension pipe 56. Sub-assembly is enabled by
concentrating the installation of the accessory equipment and the electrical
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components.  Furthermore the accessory equipment and the electrical
components and the like can be removed from the integrated vehicle body frame
21 by removing the upper ténsion: pipe 56, to thereby facilitate maintenance and
inspection. ') '

The structure of the vehicle body frame 21 that enables the above operation and
effect will be described in detail below.

As shown in Fig. 7, the vehicle body frame 21 includes as main elements, a pair of
left and right main frames 51L, 51R that pass below the power generating engine
(reference sign 22, Fig. 6) with respect to the longitudinal direction of the vehicle,
and in which a rear portion curves upwardly (L shows the left seen from the
rider, and R shows the right. The same applies hereatfter.), a right and left front-
wheel suspension support portion 521, 52R that is configured from a pipe or a
frame extending upwardly from the front portion of the main frame 51L, 51R and
supports the front-wheel suspension apparatus (reference sign 40, Fig. 5), a first
cross portion 53 that passes from the' left front-wheel suspension support portion
52L to the right front-wheel suspggsion' éﬁpport portion 52R In the transverse
direction of the vehicle, a second Cross portion 55 that passes from the curved
portion 54L of the rear portion of the left main frame 51L to the curved portion
54R of the rear portion of the right main frame 51R in the transverse direction of
the vehicle, and an upper tension pipe 56 that passes above the power generating
engine in the longitudinal direction of the vehicle, a front end of which 1s
detachably mounted on the first cross portion 53, and a rear end of which 1is
detachably mounted on the second cross portion 55.

The upper tension pipe 56 is curved so that the rear portion inclines
downwardly.

The front-wheel suspension support portion 52L includes a front pipe portion
57L extending upwardly from the main frame 51L, and a front tension bracket
portion 58L that reinforces the front pipe portion 57L by passing in an inclined
configuration to the main 2 frame 51L and the upper portion of the front pipe
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portion 57L. The front-wheel suspension support portion 52R includes a front
pipe portion 57R and a front tension bracket portion 58R.

A bolt hole 62, 62 used when fixing the power steering unit (reference sign 47,
Fig. 4) is provided on the front .tension bracket portion 58L. The front-wheel
suspension support portion 52R is cbnfigured from the front pipe portion 57R
and the front tension bracket 58R.

The upper end of the pair of left and right front pipe portions 57L, 57R 1s
connected by the first cross portion 53, and the first cross portion 53 is configured
from a U-shaped pipe portion 59 that opens downwardly when viewed from the
front of the vehicle. The U-shaped pipe portion 59 is connected to the left and
right front pipe portions 57L, 57R, and the left and right front pipe portions 57L,
57R and the U-shaped pipe portion 59 are configured from a single curved pipe.

Since the left and right front pipe portions 57L, 57R and the U-shaped pipe
portion 59 are configured from a single curved pipe, the number of constituent
components in the front-wheel suspension support portion can be reduced.

The front cushion mounting portion 61 that mounts the front cushion (reference
sign 41, Fig. 5) is provided on the front pipe portion 57L, 57R.

Since the front cushion mounting portion 61 is provided in proximity to the first
cross portion 53, the force from the front cushion is transmitted smoothly to the
vehicle body frame 21 through the first cross portion 53.

The steering shaft 63 that extends downwardly from the steering handlebar 15
supported by the front steering shaft bearing portion 64 and the rear steering
shaft bearing portion 65 shown in Fig. 6.

The front steering shaft bearing portion 64 is provided on the first cross portion
53, and the rear steering shaft bearing portion 65 is provided on the distal end of
the upper tension pipe 56.
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The bearing structure is completed by aligning the front steering shaft bearing
portion 64 and the rear steering shaft bearing portion 65 with respect to a
longitudinal direction of the vehicle, and fixing with bolts 66, 66.

In other words, by the skillful use of the distal end of the upper tension pipe 56
and the first cross portion 53, the steering shaft (reference sign 63 in Fig. 7) is
easily supported with the reduced number of components.

As shown in Fig. 7, a rear pipe 67L, 67R extends towards the rear of the vehicle
from the upper end of the curved portion 54L, 54R of the right and left main
frame 51L, 51R. The rear pipe 67L, 67R is reinforced by a rear sub-pipe 68L, 63K
extending from the center of the direction of height of the curved portion 54L,
54R. The distal end of the rear pipe 67L, 67R when seen from the side of the
vehicle extends towards the front of the vehicle from the rear end of the upper
tension pipe 56. In other words, the distal end of the rear pipe 67L, 67R when
viewed from the side of the vehicle is superimposed on the rear end of the upper
tension pipe 56.

A single upper tension pipe 56 is provided on the center line of the vehicle as
shown in Fig. 8 which is a plan view of the vehicle body frame. Two right and
left upper tension pipes 56 may be provided across the first cross portion 53 and
the second cross portion 55, but rather a single pipe enables the following effect.

Since there is a single upper tension pipe the weight of the vehicle body frame
can be reduced, and when considering installation or removal, a single pipe

enables a reduction in the operation time.

As shown in Fig. 9 which is a bottom view of the vehicle body frame (the letters L
and R are inverted), a front curved portion 71 and a rear curved portion 72 are

disposed in the left and right main frame 51L, 5IR so that the interval (outer

width) in a transverse direction of the vehicle of the left and right main frame
51L, 51R is such that relative to W1 presenting the central portion, the interval of
the front portion decreases to W2 (W2< 1), and the interval W3 of a rear portion
decreases to (W3<W1).
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The adjustment of the alignment is facilitated by narrowing the forward direction
and riding comfort of the saddle-ride type vehicle can be ensured by narrowing
the rear direction.

Furthermore as shown in Fig. 10 that is a variation of Fig. 9, the front portion F of
the main frame 51L with respect to the central portion C in the longitudinal
direction of the vehicle may be adapted so that the height and the width of the
frame decreases in a forward direction, and the rear portion R with respect to the
central portion C in the longitudinal direction of the vehicle may be adapted so
that the height and the width of the frame decreases in a rear direction. The main
frame 51R is configured in the same manner.

More precisely, as shown in Fig. 18 which is a supplementary drawing to Fig. 10,
the main frame 51L is curved overall so that the central portion C expands
outwardly with respect to a transverse direction of the vehicle, and the front
portion F and the rear portion R approach each other at the center of the vehicle
width. The height H1 of the main frame 51L of the central portion C is large, the
height H2 of the front portion F is small (H2<H1), and the height H3 of the rear
portion R 1s small (H3<H1).

The width W4 of the main frame 51L of the central portion C may be large, the
width W5 of the front portion F may be small (W5<W4), and the width W6 of the
rear portion R may also be small (W6<W4).

Rigidity is ensured by increasing the height and the width of the frame in the
central portion C of the main frame 51L, 51R with respect to the longitudinal
direction of the vehicle. In other portions, the height and the width of the frame

are reduced.

In other words, while ensuring the rigidity of the frame, a deformation is
generated to thereby improve the riding performance of the vehicle.

Next, the mounting configuration of the rear cushion will be described.
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As shown in Fig. 11, the upper portion of the rear cushion 73 is mounted on the
rear cushion mounting portion 76. The rear cushion mounting portion 76 is
provided on the second cross portion (reference sign 55 in Fig. 10).

This type of rear cushion 73 is disposed so that the upper portion passes the fuel
tank 74 in the front of the vehicle and the lower portion inclines relative to the
upper portion to a position in the vehicle rear (in the drawing, right is the front of
the vehicle).

As a result, the rear cushion shaft 75 as shown in Fig. 7 follows the curved shape
of the rear portion of the upper tension pipe 56. In that manner, the load of the
rear cushion that acts towards the rear cushion shaft 75 is smoothly transmitted
to and supported by the upper tension pipe 56.

The upper portion of the front pipe portion (first cross portion 53) is curved so
that the upper is positioned more towards, the rear of the vehicle than the lower.
The load on the front cushion that is applied from the front cushion mounting

portion 61 is smoothly transmitted to and supported by the upper tension pipe
56.

Next the positioning of the accessory equipment and the electrical components
installed on the upper tension pipe 56 will be described in detail.

As shown in Fig. 12, a plate-shaped accessory equipment support portion 77 is
mounted on the upper tension pipe 56 in a position more towards the rear of the
vehicle than the steering handlebar 15. A battery storage box 82 doubling as the
air cleaner is mounted on the accessory equipment support portion 77. The side
of the battery storage box 82 doubling as the air cleaner facing the rear of the
vehicle is constricted into a triangular shape so that the width decreases towards
the rear of the vehicle. A space enabling mounting of the feet of an occupant is

ensured by constricting as a triangle.
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The battery storage box 82 doubling as air cleaner is partitioned into the right
and the left by a partitioning wall 83 that extends along the longitudinal direction
of the vehicle. The right partition forms an air cleaner storage portion 84 that
stores the air cleaner 23, and the left partition forms an electrical component
storage portion 86 that stores the battery 78 and the small electrical components
that are disposed more towards the reaf of the vehicle than the battery 78. In
other words, the air cleaner storage portion 84 and the battery 78 are divided on
the right and the left relative to the upper tension pipe 56, and therefore
improves the weight balance.

In other words, although one battery storage box 82 doubling as air cleaner 1s an
integrated box, the partitioned configuration creates a box that stores the air
cleaner 23, the battery 78 and the small electrical components 85.

From the air cleaner 23, a connecting tube 87 extends to the right in a transverse
direction of the vehicle of the single upper tension pipe 56 that is disposed in the
central transverse direction of the vehicle.

The plate-shaped electrical component support portion 81 is mounted on a rear
portion of the single upper tension pipe 56. An ignition coil 79, ACG (alternating
current generator) coupler 88, a change switch coupler 89, a bank angle sensor
107 or the like are mounted on the plate-shaped electrical component support
portion 31.

As shown in Fig. 13, the main harness 91 passes under the electrical component

storage portion 86, and extends in a longitudinal direction of the vehicle.

The battery 78 is disposed in the electrical component storage portion 86, and the
small electrical components 85 are mounted rearwardly of the battery 78.

The small electrical components 85 for example include an EPS fuse 92, a main
fuse box 93 that is disposed more towards the rear of the vehicle than the EPS
fuse 92, a starter magnet switch 94 disposed on the right transverse direction of
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the vehicle with respect to the main fuse box 93, and a fuel pump relay 95
disposed in the rear of the vehicle with respect to the main fuse box 93.

An intake duct 105 is provided in a front portion of the air cleaner storage
portion 84 of the battery storage box 82 doubling as the air cleaner. A regulator
106 1s disposed below the intake duct 105. The heat radiation fin 106a of the
regulator 106 is disposed in a vertically extending configuration. Since the
longitudinal direction of the heat radiation fin 106a coincides with the flow
direction of aspirated air, air resistance can be reduced and therefore heat
radiation efficiency can be improved.

The battery storage box 82 doubliﬁg as the air cleaner is fastened and fixed to the
upper tension pipe 56 by the bottom of the battery 78 and by the rear end portion
82a.

Furthermore the plus terminal 98 of the battery 78, the EPS fuse 92 and the
starter magnet switch 94 are connected by a harness 91b, and a harness 91c

extending in the longitudinal direction of the vehicle is connected to one terminal
99 of the battery 78.

Next, the configuration of the battery storage box 82 ddubling as the air cleaner
will be described using the left side view and the right side view.

As shown in Fig. 14, the plate-shaped accessory equipment support portion 77 is
mounted on the upper tension pipe 56 and the battery storage box 82 doubling as

the air cleaner is mounted on the plate-shaped accessory equipment support
portion 77.

The air cleaner 23 together with the battery 78 are stored in the battery storage
box 82 doubling as the air cleaner. The battery 78 is disposed rearward of the
head pipe 96 in the vehicle, forward of the seat 17, forward of the cylinder 97 of
the power generating engine 22, and to the left in a transverse direction of the
vehicle of the air cleaner 23 (the front of the drawing).
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The plus terminal 98 and the minus terminal 99 of the battery 78 are disposed in
proximity to the upper portion of the ad battery storage box 82 doubling as the
air cleaner, that is to say, in proximity to a lid 101.

Furthermore, the small electrical components 85 are disposed in the battery
storage box 82 doubling as the air cleaner.

In other words, the small electrical components 85 include an EPS fuse 92, a main
fuse box 93 that is disposed more towards the vehicle rear than the EPS fuse 92, a
starter magnet switch 94 disposed below the main fuse box 93, and a fuel pump
relay 95 disposed in a vehicle rear position with respect to the main fuse box 93.

A position in proximity to portion between the lower end of the lid 101 and the
accessory equipment support portion 77 positioned therebelow is set as an
immersion upper limit line 102. The immersion upper limit line 102 is set on a
lower end of the intake duct (reference sign 105 in Fig. 15).

Since the majority of the plus terminal 98 and the minus terminal 99 of the
battery 78 and the small electrical components 85 are disposed above the
immersion upper limit line 102, water resistance performance is improved, and
electrical components including the battery 78 can be configured in a non-water
resistant configuration.

Furthermore, the hose stay 103 extends downwardly from the accessory
equipment support portion 77 and the radiator hose 104 is supported on the hose
stay 103. An ECU 117 (refer to also Fig. 6) is disposed on the battery storage box
82 doubling as the air cleaner.

In many conventional vehicles, the battery is disposed for example below the
seat 17, and in particular since the distance to the battery becomes separated
from the engine perimeter on which electrical components such as sensors and

the like tend to be concentrated, the problem arises that the length of the harness

is increased.
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With respect to this point, since the present embodiment disposes the battery 78
in proximity to the power generating engine 22, the harness length can be
reduced. Furthermore since the small electrical components 85 are disposed In
proximity to the power generating engine 22, the harness length including the
small electrical components 85 can be reduced.

In many conventional vehicles, the problem arises that there is a need to provide
a separate and designated battery storage case to store the battery.

With respect to this point, since in the present embodiment, even the battery 78 is
stored in the case that stores the air cleaner 23 (the battery storage box 82
doubling as the air cleaner), the battery storage case can be omitted.

Since the battery 78 and the air cleaner 23 are disposed forward of the cylinder of
the power generating engine 22, this configuration is preferred since it enables
suppression of the effect of heat from the power generating engine 22 in addition
to preventing dirt raised by the rear wheel from entering into the air cleaner 23.

As clearly shown in Fig. 12, since the air Cleaner 23 is disposed on one side of the
center of the vehicle body, and the battery 78 is disposed on the other side, the
right and left weight balance is more easily enabled.

The battery storage box 82 doubling as the air cleaner as shown in Fig. 15
includes an intake duct 105 on the front vehicle side (the right side of Fig. 15).
The regulator 106 is disposed below the intake duct 105. Intake air impinges
directly on the regulator 106 and tbereby’é%hibits a cooling effect.

Furthermore since the intake duct 105 is disposed‘ in front of the battery storage
box 82 doubling as the air cleaner, it is preferred since it further prevents entry of
dirt raised by the rear wheel.

The regulator 106 is fastened and fixed to a boss provided on the front wall
surface of the battery storage box 82 doubling as the air cleaner.
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Next, supplementary description of the installation of the small electrical
components 85 will be provided.

As shown in Fig. 16, the electrical component support portion 81 is mounted on
the upper tension pipe 56, and the ignition coil 79, the ACG coupler 88, the
change switch coupler 89, the bank angle sensor 107, and the like are mounted on
the plate-shaped electrical component support portion 81.

The rear portion of the plate-shaped electrical component support portion 81 1s
supported on a stay 108 of the fuel tank 74. The fuel hose 109 extending from the
fuel tank 74 is supported on a guide portion provided on the left edge of the
electrical component support portion 81, and extends towards the front of the
vehicle.

Although the fuel hose 109 is supported by the electrical component support
portion 81, when the support portion is on the left in the transverse direction of
the vehicle with respect to the upper tension pipe 56, the main harness 91 1is
disposed on the right with respect to the transverse direction of the vehicle. The
fuel hose 109 and the main harness 91 are disposed to improve the right and left
balance with respect to the upper tension pipe 56.

A seat catcher 111L, 111R is disposed on the front end of the rear pipe 67L, 67R.
The main harness 91 is supported by a clip 112 on the right seat catcher 111R.
Furthermore the main harness 91 is supported through a stay 113 on the
electrical component support portion 81 in proximity to the ignition coil 79. The
stay 113 is provided to incline by rotating in a counterclockwise direction with
respect to the vehicle body longitudinal axis so that the main harness 91 is
oriented towards the right rear pipe 67R. As a result, the thick main harness 91
can displace smoothly with respect to the transverse direction of the vehicle.

The fuel tank 74 is disposéd behind the electrical component support portion 81
in the vehicle. The harness can be routed at a position separated from the fuel
tank 74, and therefore improves workability.
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Furthermore the rear portion of the electrical component support portion 81
expands in the transverse direction of the vehicle along the second cross portion
55 to thereby cover a connection portion between the second cross portion 55 and
the rear portion of the upper tension pipe 56. In the present example, a harness
extending from the rear surface of the change switch coupler 89 or a harness
extending from the rear surface of the AGC coupler 88 is mounted on this
expanded portion. The connection portion between the second cross portion 55
and the rear portion of the upper tension pipe 56 tends to include burr or
projections as a result of welding. However when the connection portion is
covered by the rear portion of the electrical component support portion 81, there
1s no risk of damage to the harness or the electrical components by reason of such
burr or projections.

The plate-shaped electrical component support portion 81 extends in a forward
direction in the vehicle from the;';re-ar_ pipe 671, and the main harness 91 is
supported by the front end of the rear pipe 67R and the front end of the electrical
component support portion 81. If it is assumed that the main harness is routed
from the transverse center of the vehicle outwardly from the vehicle width while
curving into a crank shape, the problem arises that the length of the harness is
increased, or curving becomes difficult since the main harness is comparatively
thick and therefore that assemblability are adversely affected. In relation to this
point, the above configuration in the present embodiment enables a solution to
this problem while strongly supporting the main harness 91.

A cover stay portion 114 mounting the vehicle body cover is provided on the
front left portion of the electrical component support portion 81.

In other words, the electrical component support portion 81 performs the role of
supporting the vehicle body cover. L
The connecting tube 87 extends from the battery storage box 82 doubling as the
air cleaner towards the rear of the vehicle. However firstly a curving depressed
portion 116 orients the connecting tube 87 downwardly while curving towards
the transverse direction of the vehicle, then extends towards the rear of the
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vehicle to pass through the side portion of a throttle body 115 that is disposed on
the center of the vehicle body, and then bends towards the center of the vehicle
body by a turn portion 117 through substantially 90 degrees. The distal end is
inserted under the upper tension pipe 56.

The turn portion 117 has a large diameter, and is adapted to reduce the flow
resistance.

In other words, the conneéting tube 87 is adapted in the shape of substantially
the letter J in plan view and is wound to enclose the throttle body 115.

In other words, as shown in Fig. 15, the connecting tube 87 is oriented
downwardly by the curving depressed portion 116 and the distal end is inserted
under the upper tension pipe 56.

As shown in Fig. 6, the electrical component support portion 81 is supported by
the upper end (upper surface) of the upper tension pipe 56, and in addition,
forms a step that is positioned lower than the upper end of the upper tension
pipe 56 to thereby store the electrical components such as the ignition coil 79 on
the step.

As shown in Fig. 16, since the connecting tube 87 and the throttle body 115 are
disposed in on one side (in the embodiment, the right side in a transverse
direction of the vehicle) with respect to the upper tension pipe 56, and the
electrical component support 'po_r:tion 81 is disposed on the other side (in the
embodiment, the left side in a transverse direction of the vehicle), the space is
effectively used, and the throttle body 115 does not impede the electrical
component support portion 81. Accordingly, the maintainability of the throttle
body 115 can be improved.

Furthermore the exhaust pipe 24 is disposed below the plate-shaped electrical
component support portion 81. Since the electrical component support portion
81 plays the role of a heat shielding plate, the ignition coil 79, the ACG coupler
88, and the change switch coupler 89 are protected from heat.
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As shown in Fig. 17, the seat catcher 111L is provided on the front end of the rear
pipe 67L, and the seat 17 is retained by the seat catcher 111L.

Furthermore the ignition coil 79, the ACG coupler 88, and the change switch
coupler 89 are disposed on a position that is lower than the upper face of the
upper tension pipe 56, and therefore there is no risk of application of a
downward load from the seat 17.

Since the ACG coupler 88, the change switch coupler 89, the bank angle sensor
107 and the fuel hose 109 are disposed on a position that is superimposed on the
rear pipe 67L, there is a reduction in the risk of a downward load of the seat 17
applied to these components. In addition, the protective effect for these electrical
components can be improved. Furthermore the electrical component support
portion 81 is installed more efficiently in the confined space under the seat, and
thereby enables installation of the electrical components.

The main harness 91 is supported by the stay 113 on a front portion of the
electrical component support portion 81. A throttle body 115 is disposed below
the electrical component support portion 81, and the exhaust pipe 24 is disposed
below the throttle body 115.

Although the structure of the vehicle body frame according to the present
invention can be applied to a small vehicle, and in particular to an all terrain
vehicle, it may also be applied to a general vehicle.

The structure of the vehicle body frame according to the present invention is
suitably applied to an all terrain vehicle.

Although various preferred embodiments of the present invention have been
described herein in detail, it will be appreciated by those skilled in the art, that
variations may be made thereto without departing from the spirit of the
invention or the scope of the appended claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A vehicle comprising: a vehicle body frame; a power generating
engine that is mounted on the vehicle body frame and generates a power; and a
power transmission apparatus that transmits output generated by the power
generating engine to a vehicle wheel, wherein the vehicle body frame includes: a
pair of right and left main frames passing below the power generating engine in
a longitudinal direction of the vehicle and having a rear portion that curves
upwardly; right and left front-wheel suspension support portions configured
from a frame or a pipe that extends upwardly from a front portion of the main
frame and supporting a front-wheel suspension apparatus; a first cross portion
that passes in a transverse direction of the vehicle from the left front-wheel
suspension portion to the right front-wheel suspension portion; a second cross
portion that passes in the transverse direction of the vehicle from a curved
portion of a rear portion of the left main frame to a curved portion of the rear
portion of the right main frame; and an upper tension pipe that passes above the
power generating engine in the longitudinal direction of the vehicle, that has a
front end thereof mounted detachably on the first cross portion, and that has a
rear end thereof mounted detachably on the second cross portion.

2. The vehicle according to claim 1, wherein: the front-wheel
suspension support portion includes a front pipe portion extending upwardly
from the main frame, and a front tension bracket portion that reinforces the front
pipe portion by passing in an inclining configuration across an upper portion of
the front pipe portion and the main frame; upper ends of the pair of right and left
front pipe portions are connected by the first cross portion; the first cross portion
1s configured by a U-shaped pipe portion opening downwardly when viewed
from a front of the vehicle and connected to the right and left front pipe portions;
and the right and left front pipe portions and the U-shaped pipe portion are
configured by a single curved pipe:

3. The vehicle according to claim 2, wherein: a front cushion
mounting portion that mounts a front cushion is provided on the front pipe
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portion; and a rear cushion mounting portion that mounts an upper portion of
the rear cushion is provided on the second cross portion.

4. The vehicle according to claim 3, wherein: the rear cushion is
disposed in the inclining configuration so that a lower portion is positioned in a
rear of the vehicle relative to the upper portion, and a rear portion of the upper
tension pipe is curved to incline downwardly to follow an inclined rear cushion
shaft; and the upper portion of the front pipe is curved so that the upper is
positioned more towards the rear of the vehicle than the lower.

5. The vehicle according to any one of claim 1 to claim 4, wherein the
number of the upper tension pipes is one, and the upper tension pipe is disposed
on a vehicle body center line.

6. The vehicle according to any one of claim 1 to claim 5, wherein: a
front steering shaft bearing portion that supports a steering shatt is provided in
the first cross portion, a rear steering shaft bearing portion that supports the
steering shaft is provided on a front end of the upper tension pipe; and the
steering shaft is rotatably supported by aligning the front steering shaft bearing
and the rear steering shaft bearing with the longitudinal direction of the vehicle.
7. The vehicle according to claim 6, wherein a power steering unit 1s
sandwiched by the right and left front tension brackets by fixing the power
steering unit that assists in rotation operation of the steering shaft to the right
and left front tension brackets.

8. The vehicle according to any one of claim 1 to claim 7, wherein an
accessory equipment support portion that supports accessory equipment such as
an air cleaner, a battery or the like, and an electrical component support portion
that supports electrical components such as an ignition coil and the like are
attached to the upper tension pipe.

9. The vehicle according to any one of claim 1 to claim 8, wherein the
main frame is such that height and width of the frame decrease with respect to a
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central portion as the front portion moves forward in the longitudinal direction
of the vehicle, and the height and the width of the frame decrease with respect to
the central portion as the rear portion moves rearwardly in the longitudinal
direction of the vehicle.

10. The vehicle according to any one of claim 1 to claim 9, wherein
when the vehicle is viewed in a plan configuration, a front curved portion and a
rear curved portion are provided on the right and left main frames so that an
interval between the right and left main frames in the transverse direction of the
vehicle is such that the front portion and the rear portion narrow relative to the
central portion.
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