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(57) Abrege(suite)/Abstract(continued):
structure body extends downwardly from the rear frame to form a space portion, a pivot plate iIs mounted on a lower portion of the

frame structure body, and a rear swing arm Is supported on the pivot plate. In such a constitution, a fuel pump Is arranged In the
space portion which Is formed by the frame structure body.
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ABSTRACT OF THE DISCLOSURE

The present invention provides a motorcycle which can protect a fuel pump
without increasing a weight of a pivot plate. In a motorcycle, a main frame
extends rearwardly from a head pipe, rear frames extend rearwardly from the
main frame, a frame structure body extends downwardly from the rear frame
to form a space portion, a pivot plate is mounted on a lower portion of the
frame structure body, and a rear swing arm is supported on the pivot plate. In
such a constitution, a fuel pump is arranged in the space portion which is
formed by the frame structure body .
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MOTORCYCLE FUEL PUMP ARRANGEMENT
FIELD OF THE INVENTION

The present invention relates to a motorcycle which mounts a fuel pump on a
vehicle body frame thereof.

BACKGROUND OF THE INVENTION

There has been known a motorcycle which includes a vehicle body frame which
is constituted of a head pipe, a main frame, a rear frame and the like and mounts
a fuel pump on the vehicle body frame (for example, see JP-A-20-04-284473 (Fig.

1)).

In Fig. 1 of the JP-A-2004-284473, a vehicle body frame 12 includes a main pipe
28 which extends in the rearward direction from a head pipe 11, a down pipe 32
which extends obliquely in the rearward and downward direction from the head
pipe 11 and, thereafter, extends in the rearward direction, and a rear wheel
suspension portion 33 which connects a rear end of the main pipe 28 and a rear
end of the down pipe 32. Further, a fuel pump 27 is arranged inside the rear
wheel suspension portion 33.

The fuel pump 27 is arranged inside the left and right rear wheel suspension
portions 33 and hence, it is possible to protect the fuel pump 27 from an impact
which comes from a side of a vehicle body by the rear wheel suspension portions

33.
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Further, to sufficiently protect the fuel pump 27 from the impact which comes
from the side of the vehicle body, for example, it is necessary to increase a
strength of the rear wheel suspension portions 33 (hereinafter, also referred to as
the pivot plates 33) by increasing a plate thickness of the rear wheel suspension
portions 33 or the like. However, there has been a drawback that a weight of the
vehicle body is increased when the strength of the rear suspension portions 33 is

increased.

It 1s an object of the present invention to provide a motorcycle which can protect
a fuel pump without increasing a weight of pivot plates.

SUMMARY OF THE INVENTION

The present invention is characterized in that, in a motorcycle in which a main
frame extends rearwardly from a head pipe, a rear frame extends rearwardly
from the main frame, a frame structure body extends downwardly from a rear
portion of the main frame and the rear frame to form a space portion, a pivot
plate is mounted on a lower portion of the frame structure body, and a rear
swing arm is supported on the pivot plate, a fuel pump is arranged in the space
portion which is formed by the frame structure body.

In the present invention, the frame structure body is arranged above the pivot
plate, and the fuel pump is arranged in the inside of the frame structure body
and hence, it is possible to protect the fuel pump by the frame structure body.
Further, it is unnecessary to protect the fuel pump by the pivot plate and hence,
it is possible to suppress the increase of a plate thickness of the pivot plate.

As a result, it is possible to protect the fuel pump without increasing the weight
of the pivot plate.

An aspect of the invention is characterized in that the main frame is arranged on
a center line in the vehicle width direction, a fuel tank is arranged at a position
where the fuel tank strides over the main frame, the fuel pump is arranged at the
substantially center in the vehicle width direction and, at the same time, a
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connection portion of a fuel pipe which connects the fuel tank and the fuel pump
is arranged on an upper portion of the fuel pump.

In this aspect of the invention, the fuel tank is mounted so as to stride over the
main frame which is arranged on the center in the vehicle width direction and
the fuel pump is arranged at the substantially center in the vehicle width
direction and hence, the fuel tank and the fuel pump are arranged at the
substantially center in the vehicle width direction with each other whereby a
distance between the fuel tank and the fuel pump is decreased. As a result, it is
possible to decrease a length of the fuel pipe which connects the fuel tank and the
fuel pump.

In addition, by arranging the connection portion of the fuel pump and the fuel
pipe on an upper portion of the fuel pump, a connection operation of the fuel
pipe can be performed easily and hence, it is possible to easily perform the
connection and handling of the fuel pipe.

Another aspect of the invention is characterized in that an article storage box is
arranged on a side of the fuel pump.

In this aspect of the invention, the article storage box is arranged on the side of
the fuel pump and hence, it is possible to protect the fuel pump by the article
storage box. As a result, it is possible to further enhance the protective

performance of the fuel pump against an impact which comes from the side of

the vehicle body.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are shown in the drawings, wherein:
Fig. 1 1s a side view of a motorcycle according to the present invention.

Fig. 2 is a side view of an essential part of the motorcycle of the present

Invention.

WH-13058/cs
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Fig. 3 is a perspective view for explaining the mounting structure of a fuel pump
which is provided to the motorcycle according to the present invention.

Fig. 4 1s a view as viewed in the direction indicated by an arrow 4 in Fig. 2.

Fig. 5 is a perspective view for explaining an arrangement of elements on a side
of a fuel pump provided to the motorcycle according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, a best mode for carrying out the present invention is explained in

conjunction with attached drawings. Here, the drawings are viewed in the same
direction as numerals.

Fig. 1 is a side view of a motorcycle according to the present invention, wherein a
motorcycle 10 includes a vehicle body frame 11. The motorcycle 10 is a vehicle in
which the vehicle body frame 11 is constituted of a head pipe 13 which is
mounted on a front end portion of the vehicle, a main frame 14 which extends
rearwardly from the head pipe 13, rear frames 151, 15R (showing only the
reader’s side rear frame indicated by symbol 15L) which extend rearwardly from
a rear end portion of the main frame 14, seat rails 16L, 16R (showing only the
reader’s side seat rail indicated by symbol 16L) which extend rearwardly from

rear end portions of the rear frames 15L, 15R, a frame structure body 20 which

extends downwardly from the rear portion of the main frame 14 and the rear
frames 15L, 15R, down frames 21L, 21R (showing only the reader’s side down
frame indicated by symbol 21L) which extend in the oblique downward direction
from the head pipe 13, pivot plates 221, 22R (showing only the reader’s side
pivot plate indicated by symbol 22L) which are mounted on rear ends of the
down frames 21L, 21R and a lower end portion of the frame structure body 20, a
pivot shaft 23 which is rotatably mounted between the pivot plates 22L, 22R, rear
swing arms 241, 24R (showing only the reader’s side rear swing arm indicated by
symbol 24L) which are mounted by way of the pivot shaft 23 in a vertically
swingable manner, and rear cushion units 25L, 25R (showing only the reader’s

side rear cushion unit indicated by symbol 25L) which connect the rear swing
arms 241, 24R and the seat rails 16L, 16R.

WH-13058/cs
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The frame structure body 20 is explained in detail in conjunction with a following
drawing.

Further, in the motorcycle 10, front forks 27L, 27R (showing only the reader’s
side front fork indicated by symbol 27L) are steerably mounted on the head pipe
13, a front wheel 29 is rotatably mounted on lower ends of the front forks 27L,
27R, a steering-use handle 31 is mounted on upper portions of the front forks
271, 27R, an engine 32 is arranged in a space surrounded by the main frame 14
and the down frames 21L, 21R, and a rear wheel 33 is rotatably mounted on rear
ends of the rear swing arms 24L, 24R (showing only the reader’s side rear swing
arm indicated by symbol 24L).

The engine 32 is a V-type two-cylinder engine which includes a crank case 36,
two cylinder portions 37F, 37R which are mounted on the crank case 36 in an

erected manner, and a fuel supply device 38 which supplies fuel to the cylinder
portions 37F, 37K.

The exhaust system of the engine 32 is constituted as follows. A first exhaust
pipe 41 is connected to the front cylinder portion 37F which is mounted on the V-
type engine, the first exhaust pipe 41 extends rearwardly, a second exhaust pipe
42 is connected to the rear cylinder portion 37R, a first silencer 43 is connected to
a rear portion of the first exhaust pipe 41, and a second silencer 44 is connected to

a rear portion of the second exhaust pipe 42.

Numeral 47 indicates a fuel tank, numeral 48 indicates a rider’s seat, numeral 49
indicates a battery, numeral 50 indicates a head lamp, numeral 51 indicates a
front brake unit, numeral 52 indicates a front fender, numeral 53 indicates a rear
fender, numerals 54L, 54R indicate rear blinkers (showing only the reader’s side
rear blinker indicated by symbol 54L), and numeral 55 indicates a mirror.

Fig. 2 is a side view of an essential part of the motorcycle of the present

invention. The frame structure body 20 is constituted of front center frames 61L,
61R (showing only the reader’s side front center frame indicated by symbol 61L)

WH-13058/cs
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which extend downwardly from front portions of the rear frames 15L, 15R
(showing only the reader’s side rear frame indicated by symbol 15L), and rear
center frames 62L, 62R (showing only the reader’s side rear center frame
indicated by symbol 62L) extend downwardly from rear portions of the rear

frames 15L, 15R (showing only the reader’s side rear frame indicated by symbol
15L).

The pivot plates 221, 22R (showing only the reader’s side pivot plate indicated
by symbol 22L) are provided at positions where rear ends of the down frames
21L, 21R (showing only the reader’s side down frame indicated by symbol 21L),
lower end portions of the front center frames 61L, 61R (showing only the reader’s
side front center frame indicated by symbol 61L) and lower end portions of the
rear center frames 62L, 62R (showing only the reader’s side rear center frame
indicated by symbol 62L) are arranged.

A cross beam 59 is arranged between the left and right front center frames 61L,
61R.

Further, a fuel pump 58 is arranged in a space portion 57 which is formed by the
frame structure body 20.

That is, the motorcycle 10 has the following constitution. The main frame 14
extends rearwardly from the head pipe 13 (see Fig. 1), the rear frames 15L, 15R
(showing the only reader’s side rear frame indicated by symbol 15L) extend
rearwardly from the main frame 14, the frame structure body 20 extends
downwardly from the rear frames 15L, 15R to form the space portion 57, the
pivot plates 221, 22R (showing only the reader’s side pivot plate indicated by
symbol 22L) are mounted on a lower portion of the frame structure body 20, and
the rear swing arms 24L, 24R (showing only the reader’s side rear swing arm
indicated by symbol 24L) are supported on the pivot plates 221, 22R.

In this embodiment, although the front center frames 611, 61R and the rear

center frames 62L, 62R which constitute the frame structure body 20 are
members which extend downwardly from the rear frame 15, there exists no
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problem in extending the front center frames 61L, 61R downwardly from the rear
portion of the main frame 14.

To explain the mounting structure of the fuel pump 58, a first stay 63 extends
rearwardly from the cross beam 59 and left and right second stays 64L, 64R
(showing only the reader’s side second stay indicated by symbol 64L) extend
downwardly from the rear frames 15 and hence, the fuel pump 58 can be
mounted on the first stay 63 and the second stays 64L, 64R by way of a resilient
member 65 ... (... indicating a plural of, this definition applicable to the
description hereinafter) using fastening members 66, 71, 71.

A cylindrical hole 67 is formed in the first stay 63, and a shaft member 68 which
projects downwardly from the fuel pump 58 is fixed to the cylindrical hole 67.
Numeral 70 indicates an axis of the fuel pump 58.

A fuel pipe 73 is constituted of a fuel takeout pipe 74 which takes out the fuel
from the fuel tank 47, a feed pipe 75 which pressurizes the fuel sucked by the fuel
takeout pipe 74 and feeds the fuel from the fuel pump 58 to the fuel supply
device 38 (see Fig. 1), and a return pipe 76 which returns vapor (bubbles)
generated by the fuel pump 58 to the fuel tank 47.

A connection portion 77 is arranged in the vicinity of connection portions 78L,
78R (showing only the reader’s side connection portion indicated by symbol 78L)
of the rear frames 15L, 15R (showing only the reader’s side rear frame indicated
by symbol 15L) and the front center frames 61L, 61R (showing only the reader’s
side front center frame indicated by symbol 61L).

In the vicinity of the connection portions 78L, 78R (showing only the reader’s
side connection portion indicated by symbol 78L), the rear frames 15L, 15R
(showing only the reader’s side rear frame indicated by symbol 15L) and the
front center frames 61L, 61R (showing only the reader’s side front center frame
indicated by symbol 61L) are arranged close to each other thus increasing a
strength of the connection portions 78L, 78R. Accordingly, by arranging the
connection portion 77 of the fuel pump 58 in the vicinity of the connection
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portions 78L, 78R, it is possible to surely protect the connection portion 77 from
an impact.

Fig. 3 is a perspective view for explaining the mounting structure of a fuel pump
which is provided to the motorcycle according to the present invention. By
arranging the fuel pump 58 on the first stay 63 which extends from the cross
beam 59, the fuel pump 58 is supported from below. Further, by extending the
second stays 64L, 64R from the rear frames 15L, 15R so as to connect the fuel
pump 58 and the rear frames 15L, 15R. Due to such a constitution, the fuel pump
58 can be held.

Fig. 4 is a view as viewed in the direction indicated by an arrow 4 in Fig. 2. In
Fig. 4, the main frame 14 is arranged on a center line in the vehicle width
direction, the fuel tank 47 (see Fig. 2) is arranged at a position which strides over
the main frame 14, the fuel pump 58 is arranged at the substantially center in the
vehicle width direction and, further, the connection portion 77 of the fuel pipe 73
which connects the fuel tank 47 and the fuel pump 58 is arranged on an upper
portion of the fuel pump 58.

Numeral 80 indicates a rear cross beam.

The fuel tank 47 (see Fig. 2) is mounted so as to stride over the main frame 14
which is arranged on the center line in the vehicle width direction, and the fuel
pump 58 is arranged at the substantially center in the vehicle width direction.
The fuel tank 47 and the fuel pump 58 are arranged at the substantially center in
the vehicle width direction with each other and hence, a distance between the

fuel tank 47 and the fuel pump 58 is decreased. As a result, it is possible to

shorten a length of the fuel pipe 73 which connects the fuel tank 47 and the fuel
pump 53.

In addition, by arranging the connection portion 77 of the fuel pump 58 and the

fuel pipe 73 above the fuel pump 58, a connection operation of the fuel pipe 73
can be facilitated thus easing the connection and the handling of the fuel pipe 73.

- WH-13058/cs
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Further, by arranging the connection portion 77 of the fuel pump 58 and the fuel
pipe 73 above the fuel pump 58, it is possible to easily perform the connection
and the handling of the fuel pipe 73.

The fuel pump 58 has an axially elongated substantially columnar shape.
Further, an axis of the fuel pump 58 is arranged to be directed in the vertical
direction. Accordingly, it is possible to separate the fuel pump 58 from an outer
surface of the vehicle body thus making the fuel pump 58 hardly receive an
impact from the side of the vehicle body.

An article storage box 84 is arranged on a left side of the fuel pump 58, an
inclination sensor 81, a starter magnet 82 and the like are arranged on a right side
of the fuel pump 58, and a battery storage box 83 which stores a battery is
arranged behind the fuel pump 58.

In addition to the frame structure body 20, the article storage box 84, the starter
magnet 82, a fuse box and the like are arranged on the side of the fuel pump 58
and hence, it is possible to further enhance the fuel-pump protective performance
against an impact which comes from the side of the vehicle body.

Fig. 5 1s a perspective view for explaining an arrangement of elements on the side
of the fuel pump provided to the motorcycle according to the present invention.
In Fig. 5, the inclination sensor 81, the starter magnet 82 and the battery storage
box 83 are arranged around the frame structure body 20 in a state that the
inclination sensor 81, the starter magnet 82 and the battery storage box 83
surround the fuel pump 58. Accordingly, it is possible to protect the fuel pump
58 from an impact which comes from the surrounding thereof. Numeral 85
indicates the fuse box.

The manner of operation of the motorcycle having the above-mentioned
constitution is explained hereinafter.

Returning to Fig. 3, the frame structure body 20 is arranged above the pivot
plates 221, 22R and the fuel pump 58 is arranged in the inside of the frame

WH-13058/cs
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structure body 20 and hence, it is possible to protect the fuel pump 58 by the
frame structure body 20. Further, it is unnecessary to protect the fuel pump 58
by the pivot plates 221, 22R and hence, it is possible to suppress the increase of a
plate thickness of the pivot plates 22L, 22R.

As a result, it is possible to protect the fuel pump 58 without increasing a weight
of the pivot plates 22L, 22R.

Here, in this embodiment, the frame structure body is constituted of the front
center frames which are arranged on left and right sides and extend
downwardly, while the rear center frames which are arranged on left and right
sides and extend downwardly. However, plate-shape members may be used in
place of the front center frames and the rear center frames.

The present invention is suitably applicable to a motorcycle.
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.

WH-13058/cs
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXLCUSIVE
PROPERTY OR PRIVELEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A motorcycle, comprising:

a head pipe;

a main frame extending rearwardly from the head pipe;

at least one rear frame extending rearwardly from said main frame;

a central frame structure extending downwardly from both a front
portion and a rear portion of the rear frame and cooperating therewith to
define a frame cage having a protected space therein, said central frame
structure comprising a front center frame joined to said rear frame at a
frame connection portion;

a pivot plate mounted on a lower portion of the central frame
structure;

a rear swing arm pivotally supported on the pivot plate; wherein

a fuel pump is arranged in the protected space within the central
frame structure, wherein the fuel pump on an upper portion thereof
includes an inlet connection portion used to connect a fuel pipe to a fuel
tank; and

wherein the central frame structure comprises:

left and right front center frames;

a cross beam interconnecting said front center frames, and

a lower stay which extends rearwardly from the cross beam,
wherein a lower end of said fuel pump is supported on and operatively
attached to said lower stay.

2. A motorcycle as claimed in claim 1 wherein said upper portion of
said fuel pump includes an outlet connection and said upper portion of
said fuel pump is situated proximate the frame connection portion of said
central frame structure.

3. A motorcycle according to claim 1, wherein

the main frame is arranged proximate a center line in a vehicle
width direction, and

a fuel tank is arranged such that the fuel tank straddles the main
frame,
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and wherein the fuel pump is arranged at the substantially center
in the vehicle width direction.

4. A motorcycle according to claim 1 or 2 wherein an article storage
box is arranged to one side of the fuel pump.

5. A motorcycle according to claim 1, wherein the central frame
structure comprises a front frame member and a rear frame member, and
wherein the fuel pump is disposed intermediate the front frame member
and the rear frame member.

6. A motorcycle according to claim 5, wherein the fuel pump is
formed with an axially elongated, substantially columnar shape, and is
oriented within the space such that a longitudinal axis thereof is
substantially vertical.

7. A motorcycle according to claim 1, wherein

said at least one rear frame comprises a left side rear frame and a
right side rear frame,

the central frame structure comprises a left side front frame
member, a right side front frame member, a left side rear frame member,
and a right side rear frame member, and wherein

upper ends of the left and right side front frame members are
connected to the front portions of the respective rear frames,

upper ends of the left and right side rear frame members are
connected to the rear portions of the respective rear frames, and

lower ends of the left and right side front frame members and the
lett and right side rear frame members are connected to the pivot plate.

8. A motorcycle according to claim 1, wherein an article storage box is
disposed on a lateral side of the fuel pump, and a starter magnet is
disposed on an opposed lateral side of the fuel pump.

9. A motorcycle according to claim 1, wherein an article storage box, a
starter magnet, and a battery storage box are each arranged side-by-side
with the fuel pump such that the article storage box, starter magnet, and
battery storage box generally surround the fuel pump.
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10. A motorcycle according to claim 1, wherein the pivot plate is
disposed below the protected space.

11.  The motorcycle as claimed in any one of claims 3 to 10 wherein
said upper end of said fuel pump has an outlet connection thereon.

12. A motorcycle, the motorcycle comprising:

a head pipe;

a main frame extending rearwardly from the head pipe;

at least one rear frame extending rearwardly from the main frame;

a central frame structure extending downwardly from both a front
portion and a rear portion of the rear frame and cooperating therewith to
define a frame cage, said central frame structure comprising a front center
frame joined to said rear frame at a frame connection portion;

a pivot plate mounted on a lower portion of the central frame
structure; and

a rear swing arm supported on the pivot plate, wherein

a protected space is defined within the central frame structure,
below the rear frame and above the pivot plate, and

a fuel pump is arranged proximate a center of the motorcycle in a
width direction of the motorcycle and in the protected space which is
formed by the central frame structure, wherein the fuel pump comprises
an upper end having inlet and outlet connections thereon, the upper end
of said fuel pump situated proximate the frame connection portion of said

central frame structure; and wherein
the main frame is arranged proximate a center line in a vehicle

width direction, and a fuel tank is arranged such that the fuel tank
straddles the main frame; and

wherein the central frame structure comprises a front frame
member and a rear frame member, and wherein the fuel pump is
disposed intermediate the front frame member and the rear frame

member.
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13. The motorcycle of claim 12, wherein the central frame structure
comprises:

left and right front center frames;

a cross beam interconnecting said front center frames, and

a lower stay which extends rearwardly from the cross beam,
wherein a lower end of said fuel pump is supported on and operatively
attached to said lower stay.

14. A motorcycle according to claim 12 or 13, wherein an article storage
box is arranged side-by-side with the fuel pump.

15. A trame assembly for a saddle-type vehicle, said frame assembly
comprising:
a head pipe;

a main frame extending rearwardly from the head pipe;

at least one rear frame extending rearwardly from the main frame;

a central frame structure comprising a front center frame member and
a rear center frame member extending respectively downwardly from a front
portion and a rear portion of the rear frame and cooperating therewith to
define a central frame cage;

a pivot plate mounted on a lower portion of the central frame cage for
pivotally supporting a swing arm thereon; and

a rear swing arm supported on the pivot plate, wherein a protected
space is defined within the central frame cage, below the rear frame and above
the pivot plate, and said central frame cage is adapted to protectively receive a

fuel pump therein;
wherein the frame cage is configured to receive the fuel pump therein
at a location intermediate the front frame member and the rear frame member.

16. The frame assembly of claim 15, wherein an article storage box is
arranged on a side of the frame cage.

17. The frame assembly of claim 15, wherein said at least one rear frame
comprises a left side rear frame and a right side rear frame,
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the central frame structure comprises a left side front frame member,
a right side front frame member, a left side rear frame member, and a right side
rear frame member, and wherein

upper ends of the left and right side front frame members are
connected to the front portions of the respective rear frames,

upper ends of the left and right side rear frame members are
connected to the rear portions of the respective rear frames, and

lower ends of the left and right side front frame members and of the
left and right side rear frame members are connected to the pivot plate.
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