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(57) ABSTRACT

A vehicle body frame of a saddle-ride-type vehicle which
enables a high-strength joint and a reduction in the weight of
the vehicle body frame. The vehicle body frame of a
saddle-ride-type vehicle includes a plurality of rear frames
arranged to face each other in an opposed manner and a
cross frame for connecting the plurality of rear frames to
each other. A through hole is formed in the rear frames
arranged to face each other in an opposed manner with the
cross frame being joined to the rear frames at insertion
portions thereof inserted into the through holes.

12 Claims, 10 Drawing Sheets
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1
VEHICLE BODY FRAME OF
SADDLE-RIDE-TYPE VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority under 35 USC 119
to Japanese Patent Application No. 2015-073614 filed Mar.
31, 2015 the entire contents of which are hereby incorpo-
rated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a vehicle body frame of
a saddle-ride-type vehicle. More particularly, to a vehicle
body frame of a saddle-ride-type vehicle having a cross
frame for connecting frames to each other in a vehicle width
direction.

2. Description of Background Art

In a vehicle body frame of a saddle-ride-type vehicle such
as a conventional motorcycle, the vehicle body frame adopts
the frame structure where the vehicle body frame includes a
plurality of skeletal frames arranged along a longitudinal
direction of the vehicle and a cross frame for reinforcing the
skeletal frames by connecting the skeletal frames to each
other in a vehicle width direction. See, for example, JP-A-
2000-6870. The joint structure of the cross frame disclosed
in JP-A-2000-6870 includes a structure having distal end
surfaces of the cross frame that are brought into contact with
inner side surfaces of skeletal frames which face each other
in an opposed manner in the vehicle width direction. Such
contact portions are welded to each other in such a contact
state. The structure may include side surfaces of the cross
frame that are brought into contact with upper surfaces of the
skeletal frames in an overlapping manner with the contact
portions being welded to each other in such a state.

In the conventional welding disclosed in JP-A-2000-6870
where the skeletal frames and the cross frame are welded to
each other, the welding adopts the joint structure where the
distal end surfaces or the side surfaces of the cross frame are
brought into contact with the side surfaces of the skeletal
frames and outer peripheries of contact end surfaces are
welded. Accordingly, a welded part having a predetermined
length is necessary to ensure joining strength. As a result, to
increase a length of the contact end surface provided for
welding, it is necessary to increase a width or a cross-
sectional size of the cross frame. Accordingly, the joint
structure becomes a large factor which brings about large-
sizing of the cross frame and an increase of the weight of the
cross frame thus impairing a reduction in the weight of the
vehicle body frame.

SUMMARY AND OBJECTS OF THE
INVENTION

The invention has been made in view of the above-
mentioned circumstances. It is an object of an embodiment
of the present invention to provide a vehicle body frame of
a saddle-ride-type vehicle which enables a high-strength
joint and a reduction in the weight of the vehicle body frame.

To achieve the above-mentioned object, an embodiment
of the present invention is directed to a vehicle body frame
of a saddle-ride-type vehicle which includes:

a plurality of skeletal frames arranged to face each other
in an opposed manner; and
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a cross frame which connects the plurality of skeletal
frames to each other, wherein:

through holes are formed in the skeletal frames arranged
to face each other in an opposed manner, and

the cross frame is joined to the skeletal frame at insertion
portions thereof inserted into the through holes.

According to an embodiment of the present invention, the
distal end portions of the cross frame are welded to inner
surfaces of the through holes.

According to an embodiment of the present invention, the
through holes are formed in portions of the skeletal frames
arranged parallel to each other in an opposedly facing
manner, and the through holes are formed in the skeletal
frames in a penetrating manner such that the through holes
face each other in an opposed manner.

According to an embodiment of the present invention, the
cross frame is formed into a C shape where at least a portion
of a transverse cross section is discontinuous.

According to an embodiment of the present invention, a
C-shaped end portion of the cross frame is disposed on a rear
side in a longitudinal direction of the vehicle, and

a bracket is continuously formed on the end portion.

According to an embodiment of the present invention, the
skeletal frames include:

a main frame extending toward the rear side in the
longitudinal direction of the vehicle from a head pipe;

a pivot frame extending downward from a rear side of the
main frame;

a seat frame extending toward the rear side in the longi-
tudinal direction of the vehicle from the main frame;

a support frame extending toward the rear side in the
longitudinal direction of the vehicle and upward from the
pivot frame; and

a rear frame extending toward a rear side of the seat
frame, wherein:

a merging portion for merging the rear frame with the seat
frame and the support frame is formed on the rear frame, and
the through hole is formed in the rear frame, and

the cross frame is mounted in the through holes.

According to an embodiment of the present invention, the
rear frame is formed such that at least one from either a
thickness of the rear frame in a vehicle height direction or a
width of the rear frame in a vehicle width direction is
reduced toward a rear side in a longitudinal direction of the
vehicle.

According to an embodiment of the present invention, the
rear fenders are provided with fender support portions to
which rear end portion of the rear frame are inserted therein
so that the rear fenders are capable of being supported.

According to an embodiment of the present invention, the
through holes are simultaneously formed in an extruding
direction at the time of forming the skeletal frame by
extrusion molding.

According to an embodiment of the present invention, the
through holes are formed in the skeletal frames which are
arranged to face each other in an opposed manner. Thus, the
weight of the skeletal frames can be reduced. Further, the
cross frame is joined to the skeletal frames at insertion
portions thereof inserted into the through holes. Thus, the
insertion portions of the cross frame can be brought into
contact with the through holes whereby joining strength can
be improved.

According to an embodiment of the present invention, the
distal end portions of the cross frame are welded to the inner
surfaces of the through holes. Thus, the welded portions can
be formed in the through holes whereby the welded portions
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can be largely formed so as to cover the distal end portions
thus increasing joining strength.

According to an embodiment of the present invention, the
through holes are formed in portions of the skeletal frames
arranged parallel to each other in an opposedly facing
manner, and the through holes are formed in the skeletal
frames in a penetrating manner such that the through holes
face each other in an opposed manner. Thus, an outer
peripheral surface of the cross frame which passes through
the through holes can be surely brought into contact with the
inner surfaces of the through holes whereby joining strength
can be increased.

According to an embodiment of the present invention, the
cross frame is formed into a C shape where at least a portion
of a transverse cross section is discontinuous. Thus, the cross
frame can be welded to the inner surfaces of the through
holes so that joining strength can be ensured. Further, the
weight of the cross frame can be reduced due to the structure
wherein a portion of the transverse cross section is cut away.

According to an embodiment of the present invention, the
C-shaped end portion of the cross frame is disposed on the
rear side in the longitudinal direction of the vehicle, and the
bracket is continuously formed on the end portion. Thus, the
bracket is integrally formed with the cross frame so that
strength of the bracket is improved. Further, the bracket can
be integrally formed with the cross frame. Thus, the bracket
can be formed at the time of forming the cross frame by
molding whereby productivity can be improved and, at the
same time, the number of parts can be reduced.

According to an embodiment of the present invention, the
merging portion for merging the rear frame with the seat
frame and the support frame is formed on the rear frame, and
the through hole is formed in the rear frame. Thus, a weight
of the rear frame positioned on a rear and upper end portion
of the vehicle body frame can be reduced. As a result, a
weight of the vehicle body frame can be concentrated on a
side close to the center of the vehicle thus improving the
weight balance of the vehicle body frame. Further, the cross
frame is mounted on the rear frame. Thus, the strength of the
rear frame can be improved.

According to an embodiment of the present invention, the
rear frame is formed such that at least one from either a
thickness of the rear frame in a vehicle height direction or a
width of the rear frame in a vehicle width direction is
reduced toward a rear side in a longitudinal direction of the
vehicle. Thus, a reduction in the weight of a rear side of the
vehicle can be accelerated whereby the weight of the vehicle
body frame can be concentrated on a side close to the center
of the vehicle thus improving the weight balance of the
vehicle body frame.

According to an embodiment of the present invention, the
rear fenders are provided with the fender support portions to
which the rear end portion of the rear frame are inserted
therein so that the rear fenders are capable of being sup-
ported. Thus, the rear fender can be positioned by merely
inserting the rear fender into the rear end portion of the rear
frame. As a result, the assembling property of the rear fender
can be improved.

According to an embodiment of the present invention, the
through holes are simultaneously formed in an extruding
direction at the time of forming the skeletal frame by
extrusion molding. Thus, a plurality of through holes can be
formed simultaneously whereby productivity can be
improved thus reducing the production cost. Further, due to
the manufacture of the skeletal frame by extrusion molding,
an error in size attributed to spring back after molding such
as press molding does not occur. Thus, molding accuracy
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can be improved thus providing the skeletal frame with a
high accuracy and, at the same time, the through hole and the
cross frame are brought into contact with each other without
any error.

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

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 1 is a right side view of a motorcycle according to
the invention;

FIG. 2 is a perspective view showing a vehicle body
frame of the motorcycle shown in FIG. 1;

FIG. 3 is an enlarged perspective view of a rear portion of
a frame in the vehicle body frame shown in FIG. 2;

FIG. 4 is an enlarged perspective view of an essential part
showing a state before a cross frame shown in FIG. 2 is
joined;

FIG. 5 is a partially cross-sectional view of a portion
taken along a line B-B in FIG. 3;

FIG. 6 is a plan view of a joint portion of the cross frame
shown in FIG. 2 as viewed from above;

FIG. 7 is an enlarged perspective view of an essential part
before a rear fender is fixed in the motorcycle shown in FIG.
1

FIG. 8 is a partially cross-sectional view of a portion
taken along a line C-C in FIG. 7,

FIG. 9 is a perspective view of an essential part showing
the internal structure in a state where a side cover and a
rider’s seat are removed in the motorcycle shown in FIG. 1;
and

FIG. 10 is a cross-sectional perspective view of an essen-
tial part taken along a line A-A in the motorcycle shown in
FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Hereinafter, a motorcycle according to an embodiment of
the invention is explained with reference to FIGS. 1 to 10.
The drawings are viewed in the direction of symbols and, in
the explanation made hereinafter, directions such as “front,”
“rear,” “left,” “right,” “up” and “down” are described in
accordance with directions as viewed from a rider. In the
respective drawings, symbol Fr indicates a front side of the
vehicle, symbol Rr indicates a rear side of the vehicle,
symbol L indicates a left side of the vehicle, symbol R
indicates a right side of the vehicle, symbol U indicates an
upper side of the vehicle, and symbol D indicates a lower
side of the vehicle. Further, directions of respective parts of
the motorcycle are also described in the same manner as
described above.

As shown in FIG. 1, a vehicle body frame 2 is a skeleton
part of a motorcycle 1 is formed of skeletal frames including
a pair of main frames 3 which extends obliquely down-
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wardly from a head pipe 8 toward a rear side in a longitu-
dinal direction of the vehicle and pivot frames 4 which are
connected to a rear side of the main frames 3 and are
positioned behind an engine 40. Seat frames 5 extend
rearwardly and upwardly from rear end portions of the main
frames 3 and support a rider’s seat 17. Support frames 6
extend rearwardly and upwardly from the pivot frames 4 and
are connected to rear ends of the seat frames 5; rear frames
11 which extend rearwardly from the rear ends of the seat
frames 5. A down frame 7 extends toward a lower side and
a rear side of the vehicle from the head pipe 8 and the like.

A front fork 9a, connected to the head pipe 8, is mounted
on a front portion of the vehicle with a front wheel FW being
mounted on a lower end portion of the front fork 9¢ and a
handle bar 9 being mounted on an upper end portion of the
front fork 9a.

A front portion of a swing arm 41 is mounted on the pivot
frames 4 in a vertically swingable manner using a pivot shaft
4p as a fulcrum. A rear wheel RW is rotatably supported on
a rear end support shaft 417 mounted on the swing arm 41.
The swing arm 41 is suitably supported by a rear shock
absorber mechanism 42. The rear wheel RW is driven by a
chain 43 extending between and wound around a drive
sprocket disposed on an engine 40 side (not shown in the
drawing) and a driven sprocket supported on a rear wheel
RW side (not shown in the drawing).

In this embodiment, a fuel tank 18 is arranged between the
main frames 3 in front of the rider’s seat 17. As cover
members, a front fender 26 which covers an upper portion
of the front wheel FW and a rear fender 16 which covers an
upper portion of the rear wheel RW are provided. Further,
for example, a top shelter (not shown in the drawing) which
covers an upper portion of the fuel tank 18, a shroud 19¢
which covers lateral sides of the fuel tank 18 from lateral
sides of a radiator 33 and covers a lower side of a front half
portion of the rider’s seat 17, side covers 19s which cover
the lateral sides of the vehicle behind the shroud 19¢ and,
further, a muffler cover 19m which covers a muffler 46 and
the like are provided when necessary.

Hereinafter, the embodiment is explained in detail with
reference to FIGS. 2 to 10 which show the respective parts
of'the motorcycle 1 in an enlarged manner or in an exploded
manner.

In this embodiment, as shown in FIG. 2 in an enlarged
manner, the vehicle body frame 2 is configured such that a
plurality of skeletal frames are arranged in an opposedly
facing manner along the longitudinal direction of the vehicle
body. As described herein, the skeletal frames, that is, the
main frames 3, the pivot frames 4, the seat frames 5, the
support frames 6, the rear frames 11, and the down frame 7
are respectively constituted of a plurality of frames (a pair of
left and right frames except for the down frame 7) extending
in the longitudinal direction of the vehicle. As connecting
members which connect these pairs of frames arranged in an
opposedly facing manner, cross frames 12, 13, 14 and 15 are
provided. The down frame 7 is configured to have one down
frame front portion 7f which extends downwardly and
rearwardly from the head pipe 8, and two down frame rear
portions 77 which are bifurcated at a lower end side of the
down frame 7.

The pivot frames 4, the seat frames 5, the support frames
6, the rear frames 11, rear portions of the main frames 3, and
rear end portions of the down frame rear portions 7r are
respectively formed of a pair of left and right frames
arranged parallel to each other in an opposedly facing
manner. The seat frame 5 is configured such that a seat frame
front end portion 5f'is fixed to a fixed bracket 35 formed on
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a rear portion of the main frame 3 by a frame fixing bolt 81.
The support frame 6 is configured such that a support frame
front end portion 6f'is fixed to a fixed bracket 45 formed on
the pivot frame 4 by the frame fixing bolt 81.

The cross frame 15 has a bent shape projecting toward a
front side in the longitudinal direction of the vehicle, and
connects the left and right main frames 3 and the down
frame front portion 7f in front of the left and right main
frames 3 to each other in the vehicle width direction by way
of welded portions W15. The cross frame 14 connects lower
end portions 44 of the left and right pivot frames 4 to each
other in the vehicle width direction by way of welded
portions W14 (only the welded portion on one side shown in
FIG. 2). The cross frame 13 connects upper end portions 4u
of the left and right pivot frames 4 to each other in the
vehicle width direction by way of welded portions W13. The
upper end portion 4u of the pivot frame 4 is connected to the
main frame 3 by way of a welded portion W3.

A welded portion W77 which connects the lower end
portion 4d of the pivot frame 4 and the down frame rear
portion 77 to each other is formed in front of the welded
portion W14.

The cross frame 12 connects rear end portions of the left
and right seat frames 5 and the support frames 6 and front
end portions of the rear frames 11 to each other in the vehicle
width direction. More specifically, a merging portion 11f for
merging the rear frame 11 with the seat frame 5 and the
support frame 6 is formed on the rear frame 11. A through
hole 20 is formed in the left and right merging portions 117,
respectively, and the left and right rear frames 11 are
connected to each other by mounting the cross frame 12 in
the through holes 20.

As shown in FIG. 3, in the merging portion 11f; the seat
frame 5 is brought into contact in a biting manner with an
upper side of a front end portion of the rear frame 11 and is
connected to the upper side of the front end portion of the
rear frame 11 by way of a welded portion W5, and the
support frame 6 is brought into contact in a biting manner
with a lower side of the front end of the rear frame 11 and
is connected to the lower side of the front end portion of the
rear frame 11 by way of a welded portion Wé.

In this embodiment, as shown in FIG. 4, the through holes
20 are formed between the rear frames 11 which are
arranged opposite to each other such that the through holes
20 face each other in an opposed manner. The cross frame
12 is inserted into the through holes 20 and is connected to
the rear frames 11. More specifically, insertion portions 127
formed on both ends of the cross frame 12 are inserted into
the through holes 20, respectively, and welded portions
W20: are formed in a state where distal end portions 12ie of
the insertion portion 12 are brought into contact with inner
surfaces 20is of the through holes 20. The through hole 20
is formed into an approximately rectangular shape having
four rounded corners, for example. A transverse cross-
sectional shape of the left and right distal end portions 12ie
of the cross frame 12 is also formed into a C shape having
four sides corresponding to a shape of the through hole 20.

As shown in FIG. 4, the rear frames 11 are arranged
parallel to each other, and the left and right through holes 20
are formed into the same shape such that the left and right
through holes 20 face each other in an opposed manner in
the direction orthogonal to the rear frames 11 (lateral direc-
tion). Accordingly, as shown in FIG. 5, outer peripheral
surfaces 12us of the left and right insertion portions 127 and
the inner surfaces 20is of the through holes 20 are arranged
in a state where the outer peripheral surface 12us and the
inner surface 20is are surely brought into contact with each
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other and, further, the cross frame 12 and the rear frames 11
are welded to each other in such a state. In welding of the
cross frame 12, as shown in FIG. 5, a weld bead of the
welded portion W20i is formed so as to cover the distal end
portion 12/e and a distal end inner side 12ii of the insertion
portion 12i. Further, a weld bead of a welded portion W12
(indicated by a chained line in FIG. 5) may be formed
between an inner side surface 11e of the rear frame 11 and
the outer peripheral surface 12us of the cross frame 12. In
this manner, the insertion portion 12i of the cross frame 12
provides firm welding which covers the distal end portion
12ie and the distal end inner side 12ii inside the through hole
20. Further, as shown in FIG. 5, by adopting the structure
where the welded portion W12 is also disposed outside the
insertion portion 12/, it is possible to provide the firmer
welded structure.

As shown in FIG. 4, in this embodiment, at least a portion
of a transverse cross section of the cross frame 12 is formed
into a discontinuous C shape. Further, the left and right
insertion portions 12/ are formed such that the outer periph-
eral surface 12us is larger than an outer peripheral surface of
a center portion of the cross frame 12 so as to increase a
circumferential length along which the outer peripheral
surface 12us is brought into contact with the through hole
20. On the other hand, a portion of the cross frame 12 close
to the center of the cross frame 12 is formed into a largely
notched shape. More specifically, a distance between an end
portion 12¢ on a rear side of the cross frame 12 and a front
end portion 12¢f'on a front side of the cross frame 12 is set
larger than that of the insertion portion 12i.

A pair of left and right brackets 12¢b is formed on the end
portion 12¢ of the cross frame 12 in an extending manner
toward a rear side in the longitudinal direction of the vehicle.
A mounting screw hole 12¢b/ used for fixing the rear fender
16 to the cross frame 12 is formed in the brackets 12¢b. A
battery case support portion 12¢ is formed on a front end
portion 12¢f of the cross frame 12 on a side opposite to the
end portion 12¢ in an extending manner. A battery case 48%
(see FIG. 9) can be fixed to the battery case support portion
12¢.

The cross frame 12 of this embodiment is manufactured
using a plate-like raw material. More specifically, the cross
frame 12 is formed by forming a plate-like member into a C
shape in transverse cross section by press working, and the
brackets 12¢b and the battery case support portion 127 are
formed simultaneously with such forming of the cross frame
12.

As shown in FIG. 4, the rear frame 11 of this embodiment
is formed such that a thickness of the rear frame 11 in a
vehicle height direction is gradually decreased as the rear
frame 11 extends rearwardly such that a thickness of the rear
frame 11 on a front side in the longitudinal direction of the
vehicle becomes a maximum thickness H1 and the thickness
of the rear frame 11 on a rear side in the longitudinal
direction of the vehicle becomes a minimum thickness H2.
Further, as shown in FIG. 6, the rear frame 11 is formed such
that a width of the rear frame 11 in the vehicle width
direction is also gradually decreased as the rear frame 11
extends rearwardly such that a width of the rear frame 11 on
a front side in the longitudinal direction of the vehicle
becomes a maximum width H3 and a width of the rear frame
11 on a rear side in the longitudinal direction of the vehicle
becomes a minimum width H4.

In addition, the through holes 20 in which the cross frame
12 is mounted, other through holes 21, 22, 23 are formed in
the rear frame 11. Accordingly, a reduction in the weight of
the frames on a rear side of the vehicle can be realized. A
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screw receiving portion 11#/ is formed in a rear end portion
11¢ of the rear frame 11. The screw receiving portion 117/ is
formed such that a fixing screw 83 described later for
mounting the rear fender 16 to the rear frame 11 can be
threadedly engaged with the screw receiving portion 11#4.

In this manner, although the rear frames 11 of this
embodiment have a structure wherein the rear frame 11 is
tapered toward the distal end thereof as well as a structure
wherein the through holes 20, 21, 22, 23 are formed in the
rear frame 11 as described above, the rear frames 11 can
secure a sufficient strength since the rear frames 11 are
provided for merely supporting the rear fender 16.

The rear frame 11 of this embodiment can be manufac-
tured by extrusion molding, for example. More specifically,
a plate-like intermediate product in which through holes 20,
21, 22, 23 and a hole for screw receiving portion 11/ are
simultaneously formed is manufactured, and this interme-
diate product is cut into a predetermined width thus manu-
facturing the rear frames 11. The screw receiving portion
11¢/ is mounted in a hole for screw receiving portion 1174.

The mounting structure of the rear fender 16 according to
this embodiment is explained with reference to FIGS. 7 to 9.
The rear fender 16 of this embodiment is formed of, for
example, a rear-side rear fender 164 arranged above the rear
wheel RW, and a front-side rear fender 165 arranged at an
upper front side and a front side of the rear wheel RW.

As shown in FIG. 7, a pair of left and right fender support
portions 167 into which the rear end portions 117 of the rear
frames 11 are insertable is mounted on the rear-side rear
fenders 16a of the rear fenders 16, respectively. The fender
support portion 16¢ is configured such that an inner wall 16#d
and an outer wall 162w are formed above a rear fender upper
surface 16z in an upwardly projecting manner along the
longitudinal direction of the vehicle in a state where the
inner wall 1674 and the outer wall 165w are displaced from
each other in the lateral direction as well as in the longitu-
dinal direction, and a connecting wall 167¢ connects the
inner wall 1674 and the outer wall 165w to each other at upper
portions of the respective walls 1674, 16rw. An insertion
opening 16¢2 (see FIGS. 7 and 9) into which the rear end
portion 117 of the rear frame 11 is insertable is formed
between the inner wall 1674 and the outer wall 16rw. A fixing
screw insertion hole 16wk which corresponds to the screw
receiving portion 11#: of the rear frame 11 is formed in the
outer wall 16sw. Fender fixing portions 16k which corre-
spond to the brackets 12¢b of the cross frame 12 are formed
on front portions of the inner walls 167d. More specifically,
in the fender fixing portion 164, a mounting hole 16%% which
corresponds to the mounting, screw hole 12¢b/ formed in
the bracket 12¢b (see FIG. 4) is formed in an approximately
horizontal wall surface of the front portion of the inner wall
16¢d.

In mounting the rear fender 16 of this embodiment, firstly,
as shown in FIG. 7, the rear fender support portions 167 of
the rear-side rear fender 16a are inserted into the rear end
portions lit of the rear frames 11, respectively and, at the
same time, the rear fender 16 is mounted in a state where the
fender fixing portions 164 are positioned above the brackets
12¢b, respectively. Due to such an operation, the rear-side
rear fender 16a is temporarily fixed to and supported on the
rear frames 11. As shown in FIG. 8, fixing portions 165k of
the front-side rear fender 165 are arranged such that the
front-side rear fender 165 is sandwiched between the bracket
12¢b and the fender fixing portion 164

As shown in FIG. 9, by making the fender fixing screws
82 threadedly engage with the mounting screw holes 12¢bh
of the brackets 12¢b and, at the same time, by making the
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fixing screws 83 threadedly engage with the screw receiving
portions 11¢4, the rear-side rear fender 16a and the front-side
rear fender 164 are fastened and fixed to the rear frames 11
together. Other suitable portions of the rear fender 16 are
fixed so that the rear fender 16 is mounted on the rear frames
11 in a state where the rear fender 16 covers the rear frames
11 and lower sides of the support frames 6.

In this manner, in the rear fender 16 of this embodiment,
the fastening of the rear fender 16 on a front side in the
longitudinal direction of the vehicle is not performed by the
fastening in the sideward direction but is performed by the
fastening in the vertical direction as described above.
Accordingly, as shown in FIG. 8, by adopting the structure
where the fixing portions 165k are placed on the brackets
12¢b, respectively, and the fixing portions 165k are covered
by the fender fixing portions 164 from above, a parts setting
state becomes stable. Accordingly, the positioning of holes
for fastening, more specifically, the positioning of the
mounting screw holes 12¢bk, the mounting holes 1647 and
the like can be easily performed, thus providing a structure
which facilitates a fastening operation. Further, the fastening
structure is arranged on a rear fender upper surface 16« side.
Thus, the structure is excellent also in maintenability.

As shown in FIGS. 7 and 9, the battery case 484 which
stores a battery 48 is disposed on a front side of the cross
frame 12 in the longitudinal direction of the vehicle. A rear
end side of the battery case 48% is held by a fixing screw 84
which is threadedly engaged with the screw receiving hole
12t/ (see FIGS. 4 and 6) formed in the battery case support
portion 12¢ which is disposed on a front side of the cross
frame 12 in the longitudinal direction of the vehicle.

As shown in FIG. 10, the structure around the cross frame
12 is configured such that the rear fender 16 is positioned
behind and below the battery case 48% with the cross frame
12 sandwiched therebetween. A bottom surface 175 of the
rider’s seat 17 is positioned above the battery case 48%. The
side covers 19s are positioned on both left and right sides of
the battery case 48k An air cleaner 50 (see FIG. 9) is
arranged in front of the battery case 48k. A battery case
opening 48%#% is formed in the battery case 48k, for example,
thus enhancing ventilation on a rear side of the battery 48.

When the cross frame 12 has the structure according to
this embodiment, for example, air outside the rear frames 11
can enter the inside of the rear frames 11 through the through
holes 20, 21, 22, 23. Further, a flow of air which passes
through the battery case opening 484/ and the periphery of
the battery case 48k and flows toward the air cleaner 50 can
be formed. More specifically, the cross frame 12 disposed
behind the battery case 48% is connected to the through holes
20 with a C-shape cross section. Accordingly, as shown in
FIG. 10, for example, it is possible to form air flows which
pass through the inside of the insertion portions 12 of the
cross frame 12 such as a first air flow f1, a second air flow
£2, a third air flow f3 and a fourth air flow f4. Thus, the
ventilation of air toward the inside of the vehicle body, and
more particularly, toward the air cleaner 50 can be improved.

In this embodiment, as shown in FIG. 10, the left and right
rear frames 11 have the same height, and the cross frame 12
is arranged horizontally in the lateral direction. Accordingly,
the bottom surface 175 of the rider’s seat 17 is uniformly
supported by the rear frames 11 and an upper surface 12« of
the cross frame 12.

As described above, in this embodiment, the through hole
20 is formed in the rear frames 11 which are arranged to face
each other in an opposed manner. Thus, the weight of the
rear frames 11 can be reduced. Further, the cross frame 12
is joined to the rear frames 11 at the insertion portions 12/
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thereof inserted into the through holes 20. Thus, the insertion
portions 12i of the cross frame 12 can be brought into
contact with the through holes 20 whereby joining strength
can be improved.

In this embodiment, the distal end portions 12ie of the
cross frame 12 are welded to the inner surfaces 20is of the
through holes 20. Thus, the welded portions W20i can be
formed in the through holes 20 whereby the welded portions
W20i can be largely formed so as to cover the distal end
portions 12ie thus increasing the joining strength.

In this embodiment, the through holes 20 are respectively
formed in the rear frames 11 arranged parallel to each other
such that the through holes 20 face each other in an opposed
manner, and the through holes 20 are formed in the rear
frames 11 in a penetrating manner. Thus, the outer peripheral
surface 12us of the cross frame 12 which passes through the
through holes 20 can be surely brought into contact with the
inner surfaces 20is of the through hole 20 whereby joining
strength can be increased.

In this embodiment, the cross frame 12 is formed into a
C shape where at least a portion of a transverse cross section
is discontinuous. Thus, the cross frame 12 can be welded to
the inner surfaces 20is of the through holes 20 so that the
joining strength can be ensured. Further, the weight of the
cross frame 12 can be reduced due to the structure where a
portion of the transverse cross section of the cross frame 12
is cut away.

In this embodiment, the C-shaped end portion 12¢ of the
cross frame 12 is disposed on the rear side in the longitudinal
direction of the vehicle, and the brackets 12¢b are continu-
ously formed on the end portion 12¢ and hence, the brackets
12¢b are integrally formed with the cross frame 12 so that
the strength of the bracket 12¢b is improved. Further, the
brackets 12¢b can be integrally formed with the cross frame
12. Thus, the brackets 12¢h can be formed at the time of
forming the cross frame 12 by molding whereby productiv-
ity can be improved and, at the same time, the number of
parts can be reduced.

In this embodiment, the merging portions 11ffor merging
the rear frame 11 with the seat frames 5 and the support
frames 6 are formed on the rear frames 11, and the through
holes 20 are formed in the rear frames 11, respectively. Thus,
the weight of the rear frames 11 positioned on a rear and
upper end portion of the vehicle body frame 2 can be
reduced. As a result, a weight of the vehicle body frame 2
can be concentrated on a side close to the center of the
vehicle thus improving the weight balance of the vehicle
body frame 2. Further, the cross frame 12 is mounted on the
rear frames 11. Thus, the strength of the rear frames 11 can
be improved.

In this embodiment, the rear frames 11 are formed such
that at least one from either a thickness of the rear frame 11
in a vehicle height direction or a width in of the rear frame
11 in a vehicle width direction is reduced toward a rear side
in a longitudinal direction of the vehicle. Thus, a reduction
in the weight of a rear side of the vehicle can be accelerated
whereby a weight of the vehicle body frame 2 can be
concentrated on a side close to the center of the vehicle thus
improving the weight balance of the vehicle body frame 2.

In this embodiment, the rear fenders 16 are provided with
the fender support portions 167 to which rear end portion 11¢
of the rear frame 11 are inserted therein so that the rear
fenders 16 are capable of being supported. Thus, the rear
fender 16 can be positioned by merely inserting the rear
fender 16 into the rear end portions 117 of the rear frames 11.
As a result, the assembling property of the rear fender 16 can
be improved.
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Further, in this embodiment, the through holes 20 are
formed in an extruding direction at the time of forming the
rear frames 11 by extrusion molding. Thus, a plurality of
through holes 20 can be formed simultaneously whereby
productivity can be improved thus reducing a production
cost. Further, due to the manufacture of the rear frames 11
by extrusion molding, an error in size attributed to spring
back after molding such as press molding does not occur.
Thus, the molding accuracy can be improved thus providing
the rear frames 11 with a high degree of accuracy and, at the
same time, the through holes 20 and the cross frame 12 can
be brought into contact with each other without an error.

Further, the through holes 20 formed in the rear frames 11
respectively can enhance ventilation property of air in the
inside of the vehicle body and, particularly, an air intake
performance toward the air cleaner 50 is improved by the
through holes formed in the vicinity of the air cleaner 50 so
that air supply efficiency toward the engine 40 is increased.
Further, the through holes 20 are formed substantially at the
same height as the battery case opening 484k which is
opened in a rear portion of the battery case 48%. Thus, it is
possible to smoothly supply air to the battery 48 thus
increasing the battery cooling effect.

Although one embodiment of the invention has been
explained heretofore, the invention is not limited to the
above-mentioned embodiment, and various modifications
are conceivable. For example, in the above-mentioned
embodiment, by forming the through hole 20 in the rear
frames 11 respectively, the cross frame 13 is mounted on the
rear frames 11. However, through holes may be formed in
other skeletal frames other than the rear frames 11. For
example, through holes may be formed in the cross frames
13, 14 which connect the pivot frames 4 to each other or in
the cross frame 15 which connects the main frames 3 and the
down frames 7 to each other.

Although the cross frame 12 of the above-mentioned
embodiment has an approximately C shape in transverse
cross section corresponding to the rounded rectangular
through hole 20, the shape of the cross frame 12 is not
limited to such a shape, and the cross frame 12 may have
another polygonal shape, a circular shape and an elliptical
shape in transverse cross section, and the shape of the cross
frame 12 is not particularly limited provided that a cross-
sectional shape of the cross frame 12 corresponds to a shape
of the through hole.

The rear frame 11 of the above-mentioned embodiment is
configured to reduce a thickness in a vehicle height direction
and a width in a vehicle width direction toward a rear side
in the longitudinal direction of the vehicle. However, in the
invention, the rear frame 11 may be configured to gradually
decrease at least one from either a thickness in a vehicle
height direction or a width in a vehicle width direction
toward a rear side in the longitudinal direction of the vehicle.

Although the cross frame 12 and the rear frame 11 are
joined to each other by welding in the above-mentioned
embodiment, another suitable joining form such as bonding,
fusing or adhesion is applicable to joining of the cross frame
12 and the rear frame 11 besides welding.

In the above-mentioned embodiment, an explanation has
been made with respect to the motorcycle. However, the
invention is also applicable to other saddle-ride-type
vehicles such as a buggy.

The invention being thus described, it will be obvious that
the same may be varied in many ways. Such variations are
not to be regarded as a departure from the spirit and scope
of the invention, and all such modifications as would be
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obvious to one skilled in the art are intended to be included
within the scope of the following claims.
What is claimed is:
1. A vehicle body frame of a saddle-ride vehicle com-
5 prising:

a plurality of skeletal frames arranged to face each other

in an opposed manner; and

a cross frame for connecting the plurality of skeletal

frames to each other;

wherein through holes are formed in the skeletal frames

arranged to face each other in an opposed manner; and
the cross frame is joined to the skeletal frame at insertion
portions thereof inserted into the through holes;
wherein distal end portions of the cross frame are welded
to inner surfaces of the through holes and the cross
frame is formed into a C shape where at least a portion
of a transverse cross section is discontinuous.

2. The vehicle body frame of a saddle-ride vehicle accord-
ing to claim 1, wherein the through holes are formed in
20 portions of the skeletal frames arranged parallel to each
other in an opposedly facing manner, and the through holes
are formed in the skeletal frames in a penetrating manner
such that the through holes face each other in an opposed
manner.

3. The vehicle body frame of a saddle-ride vehicle accord-
ing to claim 1, wherein a C-shaped end portion of the cross
frame is disposed on a rear side in a longitudinal direction
of the vehicle, and

a bracket is continuously formed on the end portion.

4. The vehicle body frame of a saddle-ride vehicle accord-
ing to claim 1, wherein the skeletal frames include:

a main frame extending toward the rear side in the

longitudinal direction of the vehicle from a head pipe;

a pivot frame extending downwardly from a rear side of

the main frame;

a seat frame extending toward the rear side in the longi-

tudinal direction of the vehicle from the main frame;

a support frame extending toward the rear side in the

longitudinal direction of the vehicle and upward from
the pivot frame; and

a rear frame extending toward a rear side of the seat

frame;

wherein a merging portion for merging the rear frame

with the seat frame and the support frame is formed on
the rear frame, and the through hole is formed in the
rear frame; and

the cross frame is mounted in the through holes.

5. The vehicle body frame of a saddle-ride vehicle accord-
ing to claim 2, wherein the skeletal frames include:

a main frame extending toward the rear side in the

longitudinal direction of the vehicle from a head pipe;

a pivot frame extending downwardly from a rear side of

the main frame;

a seat frame extending toward the rear side in the longi-

tudinal direction of the vehicle from the main frame;

a support frame extending toward the rear side in the

longitudinal direction of the vehicle and upward from
the pivot frame; and

a rear frame extending toward a rear side of the seat

frame;

wherein a merging portion for merging the rear frame

with the seat frame and the support frame is formed on
the rear frame, and the through hole is formed in the
rear frame; and

the cross frame is mounted in the through holes.

6. The vehicle body frame of a saddle-ride vehicle accord-
ing to claim 4, wherein the rear frame is formed wherein at
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least one from either a thickness of the rear frame in a
vehicle height direction or a width of the rear frame in a
vehicle width direction is reduced toward a rear side in a
longitudinal direction of the vehicle.

7. The vehicle body frame of a saddle-ride vehicle accord-
ing to claim 4, wherein rear fenders are provided with fender
support portions to which rear end portion of the rear frame
are inserted therein wherein the rear fenders are capable of
being supported.

8. The vehicle body frame of a saddle-ride vehicle accord-
ing to claim 6, wherein rear fenders are provided with fender
support portions to which rear end portion of the rear frame
are inserted therein wherein the rear fenders are capable of
being supported.

9. The vehicle body frame of a saddle-ride vehicle accord-
ing to claim 1, wherein the through holes are simultaneously
formed in an extruding direction at the time of forming the
skeletal frame by extrusion molding.

10. The vehicle body frame of a saddle-ride vehicle
according to claim 2, wherein the through holes are simul-
taneously formed in an extruding direction at the time of
forming the skeletal frame by extrusion molding.

11. A vehicle body frame of a saddle-ride vehicle com-
prising:
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a left skeletal frame and a right skeletal frame, said left
and right skeletal frames being arranged to face each
other in an opposed manner;

a cross frame for connecting the left and right skeletal
frames to each other;

through holes being formed in the left and right skeletal
frames arranged to face each other in an opposed
manner;

said cross frame being joined to the skeletal frame at
insertion portions thereof inserted into the through
holes; and

said through holes being simultaneously formed in an
extruding direction at the time of forming the skeletal
frame by extrusion molding;

wherein distal end portions of the cross frame are welded
to inner surfaces of the through holes and the cross
frame is formed into a C shape where at least a portion
of a transverse cross section is discontinuous.

12. The vehicle body frame of a saddle-ride vehicle
according to claim 11, wherein the through holes are formed
in portions of the left and right skeletal frames arranged
parallel to each other in an opposedly facing manner, and the
through holes are formed in the left and right skeletal frames
in a penetrating manner such that the through holes face each
other in an opposed manner.
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