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(54) Fuel supply apparatus for engines

(57) A fuel supply apparatus 12 includes a throttle
body 26 including an air-intake passage 24a and a
throttle valve 25 and fuel supplying devices; a fuel pump
61, a fuel filter 62, a pressure regulator 63, and an elec-
tric control unit 64. Those fuel supplying devices 61-64
are provided in unitary relation with respect to the throt-
tle body 26. The apparatus 12 also includes a body
case 27 which is integrally formed with the throttle body

26 and accommodates the fuel supplying devices 61-
64. The body case 27 is formed with openings 38, 40,
58 for allowing insertion/removal of the devices 61-64
in/from the case 27, recesses 65-67 for allowing the
devices 61-64 to be fitted therein, and covers 39, 41, 37
for closing the openings 38, 40, 58.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a fuel supply
apparatus for supplying fuel together with air to a com-
bustion chamber of an engine to be used in vehicles
such as motorcycles.

2. Description of Related Art

[0002] Conventionally, a fuel injection apparatus is
adopted as one of fuel supply apparatus for engines of,
for example, motorcycles. This kind of fuel injection
apparatus has a basic configuration including a throttle
body having an air-intake passage, a fuel injection valve
for injecting fuel into the air-intake passage, a fuel pump
for supplying under pressure the fuel to the fuel injection
valve, a pressure regulator for regulating the pressure of
fuel to be supplied to the fuel injection valve, and a fuel
filter for removing foreign substances included in the
fuel to be supplied. There has also been proposed a fuel
tank installing therein a fuel pump and a pressure regu-
lator.
[0003] This kind of fuel tank accommodating the
fuel pump and pressure regulator, however, needs
works of inserting and fixing the pump and the regulator
(namely, constituent devices) into the tank. Additionally,
the fuel tank has to be provided with members or parts
for securing the constituent devices. This would raise a
problem that a restriction is imposed on the design flex-
ibility of the fuel tank to be mounted on a motorcycle of
which appearance is regarded as important, and also
deteriorate the workability of inserting the devices in the
fuel tank. Such the fuel tank tends to increase in size in
order to have therein a receiving space enough to
accommodate the pump and regulator.
[0004] The fuel tank including the fuel pump is usu-
ally mounted on a motorcycle near a driver's side.
Therefore, the noise produced by the fuel pump, partic-
ularly at idling, might be offensive to the driver's ears.
On the other hand, at maintenance, the pump and the
regulator have to be removed from the tank. This
removal workability is also low.
[0005] To resolve the above problems, a fuel injec-
tion apparatus has been proposed in Japanese patent
application laid-open No. 10-122101. This apparatus
can be disposed in a receiving space for a conventional
multiple carburetor of a motorcycle in order to improve
mounting or maintenance workability.
[0006] The above fuel injection apparatus is so con-
figured, as shown in Fig. 13, that a multiple throttle body
82 includes a plurality of air-intake passages 81 each
internally provided with a throttle valve 80, a fuel distrib-
uting section 83 is fixedly disposed in one side of the
throttle body 82, and a fuel supplying section 84 is fix-

edly disposed in the other side. The fuel distributing
section 83 includes a fuel distributing pipe 85 and a plu-
rality of fuel injection valves 86 connected to the pipe
85. The fuel supplying section 84 includes a fuel reser-
voir chamber 87, a fuel pump 88, a fuel filter 89, and a
pressure regulator and others. The multiple throttle
body 82, the fuel distributing section 83, and the fuel
supplying section 84 are united together as above in
order to achieve the above purpose.

[0007] However, the above conventional fuel injec-
tion apparatus in which the fuel supplying section 84 is
fixed to the multiple throttle body 82 has the following
disadvantages.
[0008] In the above-mentioned fuel injection appa-
ratus, the devices constituting the fuel supplying section
84, namely, the fuel reservoir chamber 87, the fuel
pump 88, the fuel filter 89, and the pressure regulator
and others, are simply individually secured to the side of
the throttle body 82 through a base member or directly
by bands and screws (not shown), with the major parts
of those devices 87-89 exposed to the outside. In the
above fuel injection apparatus the uniting means to only
arrange the devices 87-89 constituting the fuel supply-
ing section 84 in a line along the direction of the length
of the multiple throttle body 82 and fix them by the
bands and screws. This is merely the uniting in relation
to placement of the constituent devices.
[0009] Therefore, most of the devices 87-89 are
exposed to the outside, so that measures against water
and dust are insufficient and also protection against
external impact is poor. There is also a possibility that
the devices 87-89, which are merely individually fixed to
the throttle body 82 by bands and screws, come down
or detach from the body 82 by vibration or impact. In
particular, the united devices 87-89 are often mounted
on the body or frame of a motorcycle with the devices
exposed to the outside. Even if the devices 87-89 are
covered in a secondary manner, accordingly, muddy
water and dust may enter the gaps between the cover
and the devices 87-89, then adhering to the devices.
Thus, such the secondary cover could not provide
desired effects. The devices 87-89 individually need
works for attaching the bands and screws and tighten-
ing the screws, which results in troublesome attach-
ing/detaching works of the devices 87-89.

SUMMARY OF THE INVENTION

[0010] The present invention has been made in
view of the above circumstances and has an object to
overcome the above problems and to provide a fuel sup-
ply apparatus for engines, wherein fuel supplying
devices can be securely fixed in the throttle body in uni-
tary relation and appropriately protected from muddy
water, dust, external impact, thereby to improve worka-
bility of attaching/detaching the devices to/from the
throttle body.
[0011] Additional objects and advantages of the
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invention will be set forth in part in the description which
follows and in part will be obvious from the description,
or may be learned by practice of the invention. The
objects and advantages of the invention may be realized
and attained by means of the instrumentalities and com-
binations particularly pointed out in the appended
claims.

[0012] To achieve the purpose of the invention,
there is provided a fuel supply apparatus for an engine,
including fuel supplying devices provided in unitary rela-
tion with a throttle body including an air-intake passage
and a throttle valve disposed in the passage, character-
ized by including: a body case integrally provided with
the throttle body and configured for fixedly assembling
the fuel supplying devices therein, the body case being
provided with openings for allowing insertion and
removal of the fuel supplying devices in and from the
body case, recesses for holding the fuel supplying
devices therein, and a cover member for closing the
openings.
[0013] The above apparatus is so configured that
the fuel supplying devices are inserted through the
openings in the body case integral with the throttle body
and fitted in the corresponding recesses, so that the fuel
supplying devices can be easily fixed in place with
respect to the body. When the cover members are
attached to the body case to close the openings respec-
tively, the fuel supplying devices can be fixedly assem-
bled in the body case which covers them. On the other
hand, the fuel supplying devices can be easily removed
from the body case by detachment of the cover mem-
bers.
[0014] Accordingly, the fuel supplying devices con-
figured as a unit with respect to the throttle body can be
securely fixed with proper protection from muddy water,
dust, and external impact. Furthermore, the workability
of attaching/detaching the devices to/from the throttle
body can be improved.
[0015] In the fuel supply apparatus according to the
present invention, preferably, the throttle body and the
body case are integrally made of resin.
[0016] Accordingly, the above apparatus, including
the throttle body and the body case which are integrally
made of resin, can be relatively easily manufactured at
low cost and achieve light weight. The fuel supply appa-
ratus can also provide an improved workability of
mounting/demounting of the apparatus on/from a vehi-
cle, and therefore contribute to light weight of the vehi-
cle.
[0017] In the above apparatus according to the
present invention, preferably, the fuel supplying devices
include at least a fuel pump and a pressure regulator.
[0018] In this case, since at least the fuel pump and
the pressure regulator are united with the throttle body
so as to be handled as a one-piece unit with the throttle
body, the fuel supply apparatus needs no structure of
fixing them to another members such as a fuel tank.
Accordingly, the fuel tank can be downsized, enhancing

the degree of flexibility in vehicle design including the
fuel supplying devices. The noise which is generated by
the fuel pump at idling can also be reduced.

[0019] More preferably, in the fuel supply apparatus
according to the present invention, the body case is pro-
vided with a recess for holding the fuel pump therein
and a terminal for current supply, the terminal being dis-
posed adjacent to the recess and connected with an
electrode terminal of the fuel pump when the fuel pump
is fitted in the recess.
[0020] In the above apparatus, insertion of the fuel
pump in the recess of the body case allows the elec-
trode terminal of the pump to be connected with the cur-
rent supplying terminal, which can save time and labor
for wiring connection. Thus, the number of parts and the
assembling steps relating to the electrical wiring can be
reduced, achieving a shortened electrical wiring for the
fuel pump. The workability of attachment or detachment
of the fuel pump to or from the throttle body can be
enhanced.
[0021] Preferably, in the fuel supply apparatus
according to the present invention, the body case is pro-
vided with an inlet for admitting fuel from a fuel tank con-
nected with the fuel supply apparatus, a fuel passage
for allowing flow of the fuel admitted through the inlet to
the fuel pump, and an outlet for discharging excess fuel
produced in the pressure regulator to return the fuel to
the fuel tank.
[0022] In the above apparatus, since the fuel inlet,
fuel outlet, and fuel passage related to the fuel pump
and the pressure regulator are all disposed in the body
case, a simplified arrangement of the fuel piping can be
achieved. Consequently, the number of parts and the
number of assembling steps in relation to the fuel piping
can be decreased. The workability of attaching/detach-
ing at least the fuel pump and the pressure regulator
to/from the throttle body can be further improved. The
high pressure fuel piping section including the fuel
pump and others can be properly protected from the
external impact.
[0023] Preferably, in the fuel supply apparatus
according to the present invention, a fuel injection valve
is disposed adjacent to the throttle body, and a fuel sup-
ply port through which the fuel is supplied to the fuel
injection valve is provided in the body case.
[0024] In the above apparatus, the fuel is supplied
to the fuel injection valve disposed adjacent to the throt-
tle body through the fuel supply port of the body case.
Accordingly, the fuel injection valve can be directly pro-
vided in the body case integral with the throttle body.
Since the fuel injection valve is also provided in associ-
ation with the air-intake passage of the throttle body,
those throttle body, fuel supplying devices, and fuel
injection valve can be assembled. Accordingly, the throt-
tle valve, the fuel supplying devices, and the fuel injec-
tion valve can be adjusted according to variations in
respective qualities and performances, enabling control
of the performance and quality of the assembled or
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united fuel supply apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings, which are
incorporated in and constitute a part of this specification
illustrate an embodiment of the invention and, together
with the description, serve to explain the objects, advan-
tages and principles of the invention.
[0026] In the drawings,

Fig. 1 is a schematic partially sectional view of an
engine and a fuel supply apparatus in an embodi-
ment according to the present invention;
Fig. 2 is a front view of the fuel supply apparatus in
the embodiment;
Fig. 3 is a top view of the fuel supply apparatus
shown in Fig. 2;
Fig. 4 is a sectional view of a throttle body of the
fuel supply apparatus taken along line IV-IV in Fig.
3;
Fig. 5 is back view of the apparatus shown in Fig. 2,
corresponding to a front view of a body case of the
fuel supply apparatus;
Fig. 6 is a left side view of the fuel supply apparatus
of Fig. 5;
Fig. 7 is a sectional view of the apparatus taken
along line VII-VII in Fig. 6;
Fig. 8 is a sectional view of a part of the apparatus
taken along line VIII-VIII in Fig. 6;
Fig. 9 is an enlarged sectional view of a part of the
apparatus taken along line IX-IX in Fig. 7;
Fig. 10 is a sectional view of the body case in the
embodiment;
Fig. 11 is a sectional view of the throttle body with
the body case exploded into a main body and a
lower cover;
Fig. 12 is a schematic partially sectional view of a
fuel supply apparatus and an engine in another
embodiment according to the present invention;
and
Fig. 13 is a schematic structural view of a conven-
tional fuel injection apparatus.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0027] A detailed description of a preferred embod-
iment of a fuel supply apparatus for an engine according
to the present invention will now be given referring to the
accompanying drawings. It is to be noted that the
engine in the present embodiment is used for a small-
sized motorcycle.
[0028] Fig. 1 is a schematic partially sectional view
of an engine 11 and a united fuel supply apparatus 12.
The engine 11 is provided with a cylinder block 13 and
a cylinder head 14. The cylinder block 13 includes a pis-
ton 15, a connecting rod 16, and a crankshaft 17 con-

nected to the piston 15 through the rod 16. The cylinder
head 14 is formed with an air-intake port 19 through
which a combustible mixture of air and fuel is fed into a
combustion chamber 18, an air-intake valve 20 for
opening/closing the port 19, a discharge port 21 for dis-
charging burnt gas from the combustion chamber 18, a
discharge valve 22 for opening/closing the port 21, and
a valve driving mechanism 23 for driving the valves 20
and 22 respectively to open and close.

[0029] In the present embodiment, the fuel supply
apparatus 12 is operated to supply the combustible fuel-
air mixture into the air-intake port 19. The fuel supply
apparatus 12 is provided with a throttle body 26 includ-
ing an air-intake passage 24 and a throttle valve 25 dis-
posed in the passage 24, and a body case 27 for
providing a plurality of fuel supplying devices in unitary
relation with respect to the body 26. The throttle body 26
and the body case 27 are integrally molded of resin. An
outlet 24a of the air-intake passage 24 is connected
with an end (an inlet) of an air-intake manifold 28 made
of resin, and another end (an outlet) of the manifold 28
is connected with the air-intake port 19, thus providing
communication between the air-intake passage 24 and
the air-intake port 19.
[0030] Fig. 2 is a front view of the fuel supply appa-
ratus 12, showing the side of the throttle body 26 in the
present embodiment. Fig. 3 is a top view of the same of
Fig. 2. Fig. 4 is a sectional view of the throttle body 26 of
the fuel supply apparatus 12 taken along line IV-IV in
Fig. 3.
[0031] The throttle valve 25 is a piston valve which
is movable in a perpendicular direction to the air-intake
passage 24. The throttle body 26 includes an integral
cylinder 29 which is perpendicularly communicated with
the passage 24. The throttle valve 25 is slidably assem-
bled in the cylinder 29 (see Fig. 1). A cover 32 is fitted in
the opening of the cylinder 29 opposite to the air-intake
passage 24. A spring 30 provided between the throttle
valve 25 and the cover 32 normally urges the valve 25
downward (in Fig. 1) to close the air-intake passage 24.
A wire 31 connected with the valve 25 is joined to a han-
dlebar (not shown) which is controlled by a driver. A wire
guide 32a integral with the cover 32 serves to guide the
wire 31 to the handlebar. When this wire 31 is pulled by
operation of the handlebar, the throttle valve 25 is
moved upward against the urging force of the spring 30,
thereby opening the air-intake passage 24. Thus, out-
side air is taken in the air-intake passage 24.
[0032] The throttle body 26 is also provided with a
bypass 33 accompanying the air-intake passage 24 to
bypass around the throttle valve 25. An idle speed con-
trol valve (ISC valve) 34 is fixed to the throttle body 26
by hot caulking. This ISC valve 34 is electrically control-
led to open and close the bypass 33. At a full close of
the throttle valve 25, namely, at idling of the engine 11,
the ISC valve 34 is controlled to make fine regulation of
the amount of intake air to be supplied to the engine 11.
[0033] A fuel injection valve (injector) 35 is disposed
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adjacent to the outlet 24a of the air-intake passage 24.
The injector 35 is fitted in a hole 28a which is an inlet of
the air-intake manifold 28. This injector 35 is electrically
controlled to inject fuel into the air-intake manifold 28.
Accordingly, the fuel is injected from the injector 35 into
the air allowed to flow from the passage 24 to the man-
ifold 28, forming a combustible fuel-air mixture, which is
taken in the combustion chamber 18 upon open of the
air-intake valve 20.

[0034] Fig. 5 is a back view of the apparatus 12,
corresponding to a front view of the body case 27. Fig.
6 a left side view of the apparatus 12 of Fig. 5. Fig. 7 is
a sectional view of the apparatus 12 taken along line
VII-VII in Fig. 6. Fig. 8 is a sectional view of a part the
apparatus 12 taken along line VIII-VIII in Fig. 6. Fig. 9 is
an enlarged sectional view of a part of the apparatus 12
taken along line IX-IX in Fig. 7.
[0035] As shown in Figs. 5 and 6, the body case 27
is constructed of a main case 36, a lower cover 37 fixed
to the underside of the main case 36, a first opening 38
formed in the left side face (in Fig. 7) of the main case
36, a plug 39 for closing the opening 38, a second open-
ing 40 formed in the front face of the main case 36, a
front cover 41 for closing the second opening 40, and an
electrical wiring connector 43 disposed in the right side
face (in Fig. 5) of the main case 36. The plug 39 is made
of resin with an integral outlet pipe 39a serving as an
outlet for fuel. The lower cover 37 is made of resin with
an integral inlet pipe 37a serving as an inlet for fuel. As
shown in Fig. 1, those inlet pipe 37a and outlet pipe 39a
are connected to a fuel tank 44 mounted on the motor-
cycle by way of pipes 45 and 46 respectively. The inlet
pipe 37a serves to admit the fuel transmitted from the
fuel tank 44 into the body case 27. The outlet pipe 39a
serves to discharge the fuel out of the body case 27. In
the motorcycle, the inlet pipe 37a is disposed below the
outlet pipe 39a.
[0036] The main case 36, as shown in Figs. 7 and
8, fixedly holds therein fuel supplying devices, namely, a
fuel pump 61, a fuel filter 62, a pressure regulator 63,
and an electronic control unit (ECU) 64. Each of the
devices 61-63 has a substantially cylindrical shape, and
the ECU 64 has a box shape. As shown in Fig. 7, the
fuel filter 62 and the pressure regulator 63 are united
together by caulking. This united fuel filter 62 and pres-
sure regulator 63 is arranged above and perpendicu-
larly to the fuel pump 61. In this configuration, a
discharge port 61a of the fuel pump 61 is inserted in an
admission port 62a of the fuel filter 62 in a mutual
engagement relation. Thus, the fuel pump 61 is directly
connected with the fuel filter 62. The connecting part
between the pump 61 and the filter 62 is sealed with an
O-ring not shown.
[0037] The fuel pump 61 is electrically driven to dis-
charge, at high pressure, the fuel transmitted from the
fuel tank 44. The fuel filter 62 serves to remove foreign
substances included in the fuel discharged from the fuel
pump 61. The pressure regulator 63 serves to regulate

the pressure of the fuel discharged from the fuel pump
61 at a predetermined level. Excess fuel resulting from
the pressure regulation is discharged out of the fuel
supply apparatus 12 through the outlet pipe 39a. The
ECU 64 controls the injector 35 to control fuel injection.
The ECU 64 contains a pressure sensor not shown. The
main case 36 is provided with a fuel supply port 57
through which the fuel discharged by the pump 61 is
supplied to the injector 35. On the other hand, the lower
cover 37 includes a fuel passage 37b which allows the
fuel having entered the body case 27 through the inlet
pipe 37a to flow toward the fuel pump 61 and a projec-
tion 37c which is engaged with the underside of the
pump 61 to press it upward in Fig. 7.

[0038] When the fuel pump 61 having the above
structure is driven, the fuel is admitted into the body
case 27 through the inlet pipe 37a, flowing through the
fuel passage 37b, and sucked into the fuel pump 61
through a suction port 61b of the pump 61. The fuel that
is increased in pressure by the fuel pump 61 is dis-
charged from the discharge port 61a, cleaned by the
fuel filter 62, and succeedingly regulated in pressure by
the pressure regulator 63. Then, the fuel is supplied to
the injector 35 through the fuel supply port 57. The
excess fuel produced in the pressure regulator 63 is dis-
charged through the outlet pipe 39a.
[0039] Fig. 10 is a sectional view of only the body
case 27. Fig. 11 is a sectional view of the throttle body
26 with the body case 27. It is to be noted that the body
case 27 is illustrated in Figs. 10 and 11 in an exploded
state into the main case 36 and the lower cover 37. As
shown in Fig. 10, the main case 36 is internally provided
with a first recess 65, a second recess 66, and a third
recess 67, each having a shape matching to each of the
outside shapes of the devices 61-64. The first opening
38 is used for insertion/removal of a combination of the
fuel filter 62 and the pressure regulator 63 in/from the
first recess 65. The main case 36 also has a third open-
ing 58 used for insertion/removal of the fuel pump 61
in/from the third recess 67 from below.
[0040] As shown in Figs. 7 and 9, the main case 36
is provided with current supply terminals 70 disposed
adjacently to a part of the third recess 67 so as to come
into alignment with electrode terminals 71 of the pump
61 when inserted in the third recess 67. Thus, the termi-
nals 70 of the main case 36 are connected with the ter-
minals 71 of the pump 61. In addition, the second
recess 66 is provided with an electrode terminal 72
which is connected to an electrode terminal not shown
of the ECU 64 when inserted in the second recess 66.
[0041] As shown in Fig. 11, the main case 36 is pro-
vided with a piping cap 73 integrally formed therewith.
This piping cap 73 has a fuel passage 73a communicat-
ing with the fuel supply port 57. As shown in Fig. 4, the
piping cap 73 is disposed covering the head portion of
the injector 35 placed in the air-intake manifold 28,
thereby allowing the flow of the fuel from the fuel supply
port 57 to the injector 35. The piping cap 73 is provided
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in advance with a wiring 74 which is connected to an
electrode terminal of the injector 35.

[0042] Accordingly, the above fuel supplying
devices 61-64 are inserted and fixed in place in the
body case 27 in the following manner. The fuel filter 62
and the pressure regulator 63 are first inserted into the
first recess 65 of the main case 36 through the first
opening 38. The plug 39 is then fitted in the first opening
38 to close it. In the present embodiment, the plug 39
can be fixed there by hot plate welding.
[0043] Subsequently, the fuel pump 61 is inserted
into the third recess 67 of the main case 36 through the
third opening 58. The discharge port 61a of the pump
61 is thus engaged in the admission port 62a of the fuel
filter 62 and therefore the electrode terminals 71 of the
pump 61 are connected with the current supply termi-
nals 70 respectively. Then, the lower cover 37 is fixed to
the underside of the main case 36, closing the third
opening 58. Hot plate welding can also be adopted to fix
the lower cover 37 to the main case 36 in the present
embodiment. With the lower cover 37 fixed as above,
the projection 37c of the cover 37 presses the bottom of
the fuel pump 61, thus securing the pump 61 in the third
recess 67.
[0044] Next, the ECU 64 is inserted in the second
recess 66 through the second opening 40 and the elec-
trode terminal of the ECU 64 is connected with the elec-
trode terminal 72. The front cover 41 is fixed to the front
face of the main case 36, thereby closing the second
opening 64. Similarly, hot plate welding can be adopted
to fix the front cover 41.
[0045] In the present embodiment, the plug 39, the
front cover 41, and the lower cover 37 are provided for
correspondingly closing the first, second, and third
openings 38, 40, and 58. They correspond to cover
members of the invention.
[0046] As described above, the fuel supply appara-
tus 12 is configured such that the fuel supplying
devices, namely, the fuel pump 61, the fuel filter 62, the
pressure regulator 63, and the ECU 64 are inserted into
the body case 27 formed integrally with the throttle body
26 through the first, second, and third openings 38, 40,
and 58 respectively and are fitted in the corresponding
first, second, and third recesses 65, 66, and 67. Accord-
ingly, the devices 61-64 can be easily positioned in
place. After that, the openings 38, 40, and 58 are closed
by the plug 39, the front cover 41, and the lower cover
37, respectively, which are welded to the body case 27.
The devices 61-64 can thus be fixedly assembled in the
body case 27 which entirely covers them.
[0047] The fuel supply apparatus 12 in the present
embodiment can be reduced in the number of parts and
the number of assembling steps related to the fixing
operation, as compared with the conventional appara-
tus wherein the devices 87-89 are individually fixed by
belts and screws. This makes it possible to improve an
attaching workability of the devices 61-64 to the throttle
body 26. The devices 61-64 can also be protected prop-

erly from muddy water, dust, and external impact. In this
respect, the fuel supply apparatus 12 can be of high
weather resistance, durability, and impact resistance,
and thus of enhanced performance and quality. The
devices 61-64 can be united with the throttle body 26,
which can provide a compact and simple appearance.

[0048] As inserted in the corresponding recesses
65-67, the devices 61-64 can be surely fixed in place.
The fuel supply apparatus 12 with a compact integral
configuration as mentioned above can achieve space
savings on a motorcycle and also facilitate the mounting
works to the motorcycle body.
[0049] On the other hand, the devices 61-64 can be
easily removed from the body case 27 by taking off the
covers 39, 41, and 37 to open the openings 38, 40, and
58 respectively. This can also improve the detaching
workability of the devices 61-64 from the throttle body
26.
[0050] It is to be noted that the conventional fuel
injection apparatus is configured such that the fuel res-
ervoir chamber 87, the fuel pump 88, the fuel filter 89
and others are individually secured to one side of the
throttle body 82 by the bands and screws. This would
deteriorate the workability of mounting or demounting
the devices and cause most of the devices 87-89 to be
exposed to the outside, resulting in poor water-resist-
ance, impact-resistance, and dust-resistance.
[0051] To the contrary, since the fuel supply appara-
tus 12 in the present embodiment can provide a good
workability of attaching/detaching the devices 61-64, it
can achieve the uniting which is superior in water-resist-
ance, dust-resistance, and impact-resistance to the
conventional apparatus. In this regard, the uniting to
configure the fuel supply apparatus 12 in the present
embodiment includes not only uniting of the devices 61-
64 for the placement with respect to the throttle body 26
but also uniting of those devices for the purpose of
improvements in the weather-resistance, durability,
impact-resistance, appearance, and handling workabil-
ity.
[0052] In the fuel supply apparatus 12 in the
present embodiment, since the throttle body 26 and the
main case 36 of the body case 27 are made of resin in
one-piece, design and manufacture of the throttle body
26 and the main case 36 can be relatively facilitated and
also both the bodies 26 and 36 can be reduced in
weight. In addition, in the present embodiment, the use
of the air-intake manifold 28 made of resin can save
weight of the unit including the manifold 28. This can
also reduce the cost of the fuel supply apparatus 12,
improve the workability of mounting or demounting the
apparatus 12 with respect to the motorcycle, and con-
tribute to reduction in weight of the motorcycle.
[0053] In the fuel supply apparatus 12 in the
present embodiment, the fuel pump 61 and the pres-
sure regulator 63 are configured in unitary relation with
the throttle body 26, which allows the devices 61 and 63
to be handled as a one-piece unit with the throttle body
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26. This can eliminate the need of any additional struc-
ture for fixing the devices 61 and 63 to other devices
such as the fuel tank 44. Accordingly, the external
appearance of the fuel tank 44 is not spoiled, enhancing
the degree of flexibility in design of a vehicle including
the fuel supply apparatus 12.

[0054] The fuel pump 61 and the pressure regulator
63 are not accommodated in the fuel tank 44, so that the
fuel tank 44 can be reduced in size. Since the fuel pump
61 is assembled inside the body case 27, furthermore,
the reduction of the noise by the pump 61 at idling can
be achieved.
[0055] In the fuel supply apparatus 12 in the
present embodiment, when the fuel pump 61 is fitted in
the third recess 67 of the body case 27, the electrode
terminal 71 of the pump 61 are correspondingly con-
nected with the current feeding terminal 70. This makes
it possible to save time and labor for the wiring connec-
tion relating to the fuel pump 61. Similarly, the ECU 64
is fitted in the second recess 66 of the body case 27,
while the electrode terminal of the ECU 64 is connected
with the electrode terminal 72, resulting in a saving in
time and labor for the wiring connection relating to the
ECU 64. As a result, the number of parts and the
number of assembling steps needed for electrical wiring
and others can be reduced and therefore the workability
of attaching/detaching the fuel pump 61 and the ECU 64
to/from the throttle body 26 can be enhanced. The ECU
64 is assembled in the body case 27 with the above wir-
ing connection, and the fuel pump 61 and the injector 35
having an electrical relation to the ECU 64 are disposed
adjacent to the body case 27, which can shorten the
length of the electrical wiring.
[0056] In the fuel supply apparatus 12 in the
present embodiment, the body case 27 is provided with
the inlet pipe 37a and the fuel passage 37b related to
the fuel pump 61 and the outlet pipe 39a related to the
pressure regulator 63. In addition, the fuel pump 61, the
fuel filter 62, and the pressure regulator 63 are directly
connected with one another without the use of piping,
so that the arrangement of fuel piping for the fuel sup-
plying devices can be simplified. Therefore, the number
of parts and the number of assembling steps for the fuel
piping can be reduced, which allows further improve-
ments in the workability of attaching/detaching the
devices 61-63 to/from the throttle body 26. In addition,
since the high pressure fuel piping section constituted of
the fuel pump 61 and others are placed inside the body
case 27 without exposure to the outside, the fuel piping
section can be properly protected from the external
impact.
[0057] In the present embodiment, the injector 35
disposed adjacent to the throttle body 26 is supplied
with fuel through the fuel supply port 57 of the body
case 27 and the piping cap 73. The injector 35 is fitted
in the piping cap 73 and thus united with the body case
27. The injector 35 is also disposed in relation to the air-
intake passage 24 of the throttle body 26 through the

air-intake manifold 28. Accordingly, the injector 35 and
the fuel supplying devices 61-64 are assembled in the
body case 27 in connection with the throttle body 26.
This allows adjustment of the throttle valve 25 and the
above devices 35 and 61-64 according to variations in
respective quality and performance, thereby enabling
control of the performance and quality of the assembled
fuel supply apparatus 12.

[0058] In the fuel supply apparatus 12 in the
present embodiment, the injector 35 is fitted in the hole
28a of the air-intake manifold 28 and also covered by
the piping cap 73 of the body case 27. Since the injector
35 is not exposed to the outside, accordingly, the water-
resistance, dust-resistance, and impact-resistance of
the injector 35 can be enhanced as well as those of the
other fuel supplying devices 61-64.
[0059] The present invention may be embodied in
other specific forms without departing from the essential
characteristics thereof. For instance, in the above
embodiment, as shown in Fig. 1, the injector 35 is fitted
in the hole 28a of the air-intake manifold 28 communi-
cated to the air-intake passage 24 such that the end of
the injector 35 is positioned adjacently to the outlet 24a
of the passage 24, while the head of the injector 35 is
inserted in the piping cap 73 of the body case 27, thus
allowing the injector 35 to be included in the united fuel
supply apparatus 12.
[0060] Instead of the above arrangement, another
structure may be used. One example thereof is shown
in Fig. 12. A fuel supply apparatus 76 is so configured
that the injector 35 is disposed with its end fitted in a
hole 19a formed near the air-intake port 19 of the cylin-
der head 14, instead of being fitted in the air-intake
manifold 28, while the head of the injector 35 is fitted in
the end portion of the fuel piping 75 extending from the
fuel supply port 57 of the body case 27. Thus, the injec-
tor 35 may be included in the united apparatus 76.
[0061] In the above embodiment, although the ECU
64 is assembled in the body case 27 as one of the fuel
supplying devices to be used for fuel injection control,
the ECU 64 may be separately arranged from the united
fuel supply apparatus.
[0062] In the above embodiment, furthermore, the
injector 35 is provided in the piping cap 73 of the body
case 27 as a fuel supplying device. Alternatively, the
injector 35 may be arranged separately from the united
fuel supply apparatus.
[0063] Although the throttle valve 25 used in the
above embodiment is a piston valve, it may be a butter-
fly valve.
[0064] The foregoing description of the preferred
embodiment of the invention has been presented for
purposes of illustration and description. It is not
intended to be exhaustive or to limit the invention to the
precise form disclosed, and modifications and varia-
tions are possible in light of the above teachings or may
be acquired from practice of the invention. The embodi-
ment chosen and described in order to explain the prin-
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ciples of the invention and its practical application to
enable one skilled in the art to utilize the invention in
various embodiments and with various modifications as
are suited to the particular use contemplated. It is
intended that the scope of the invention be defined by
the claims appended hereto, and their equivalents.

Claims

1. A fuel supply apparatus (12) for an engine, includ-
ing fuel supplying devices (61-64) provided in uni-
tary relation with a throttle body (26) including an
air-intake passage (24) and a throttle valve (25) dis-
posed in the passage, characterized by including:

a body case (27) integrally provided with the
throttle body (26) and configured for fixedly
assembling the fuel supplying devices (61-64)
therein,
the body case (27) being provided with open-
ings (38, 40, 58) for allowing insertion and
removal of the fuel supplying devices in and
from the body case, recesses (65, 66, 67) for
holding the fuel supplying devices therein, and
a cover member (37) for closing the openings
(38, 40, 58).

2. The fuel supply apparatus according to claim 1,
wherein the throttle body (26) and the body case
(27) are integrally made of resin.

3. The fuel supply apparatus according to claim 1 or 2,
wherein the fuel supplying devices include at least
a fuel pump (61) and a pressure regulator (63).

4. The fuel supply apparatus according to claim 3,
wherein the body case (27) is provided with a
recess (67) for holding the fuel pump (61) therein
and a terminal (70) for current supply, the terminal
(70) being disposed adjacent to the recess (67) and
connected with an electrode terminal (71) of the
fuel pump (61) when the fuel pump is fitted in the
recess (67).

5. The fuel supply apparatus according to claim 3 or 4,
wherein the body case (27) is provided with an inlet
(37a) for admitting fuel from a fuel tank (44) con-
nected with the fuel supply apparatus (12), a fuel
passage (37b) for allowing flow of the fuel admitted
through the inlet (37a) to the fuel pump (61), and an
outlet (39a) for discharging excess fuel produced in
the pressure regulator (63) to return the fuel to the
fuel tank (44).

6. The fuel supply apparatus according to any one of
claims 1 to 5, wherein a fuel injection valve (35) is
disposed adjacent to the throttle body (26), and a
fuel supply port (57) through which the fuel is sup-

plied to the fuel injection valve (35) is provided in
the body case (27).
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