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(54) FUEL SUPPLY DEVICE

(57) Provided is a pressure regulator (76) that is pro-
vided with a return flow path (78). The return flow path
(78) is provided in the inner side of an upper cup (25)
and is disposed on the plane of projection of a fuel pump
(3) when viewed from an axial direction. The return flow
path (78) that communicates between a pressure regu-
lator (76) and a reservoir portion (11), and guides fuel
discharged from the pressure regulator (76) to the res-
ervoir portion (11) between the fuel pump (3) and the
upper cup (25) and between the fuel pump (3) and a
flange unit (4).
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Description

[Technical Field]

 [0001] The present invention relates to a fuel supply
device.
Priority is claimed on Japanese Patent Application Nos.
2010-288798 and 2010-288799 filed on December 24,
2010, the contents of which are incorporated herein by
reference.

[Background Art]

 [0002] In general, as a fuel supply device for a vehicle
such as a motorcycle or a four-wheel vehicle, a so-called
in-tank type fuel supply device in which a fuel pump is
set up in a fuel tank is used.
The ink tank type fuel supply device includes a structure
(hereinafter referred to as an "upper mount type") in
which a flange unit is disposed at an upper portion of the
fuel pump and is mounted on an upper portion of the fuel
tank, and a structure (hereinafter referred to as an "lower
mount type") in which the flange unit is disposed at a
lower portion of the fuel pump and is mounted on the
bottom of the fuel tank.
 [0003] The lower mount type fuel supply device is
equipped with a fuel pump, a flange unit that is set up at
a lower end of the fuel pump and is mounted on the fuel
tank, and an upper cup that covers the fuel pump from
the outside. Further, the fuel pump is equipped with an
impeller at a lower portion thereof and a motor unit at an
upper portion thereof which rotatably drives the impeller.
Thus, if the impeller is rotatably driven, fuel in the fuel
tank is pumped, passes through a reservoir portion of
the flange unit and the motor unit, and is fed from the
upper  portion of the fuel pump under pressure (e.g. see
Patent Literature 1). Further, the reservoir portion has a
function of storing the fuel in the flange unit. Accordingly,
for instance, even when a vehicle is inclined during
traveling and the fuel in the fuel tank leans to one side,
the fuel is allowed to be fed from the reservoir portion to
an internal combustion engine.
 [0004] Here, in the lower mount type fuel supply device
as in Patent Literature 1, the fuel pumped by the fuel
pump is led from a bottom wall side of the fuel tank to
the outside, and is fed toward the engine under pressure.
For this reason, a fuel flow path unit made up of first and
second flow path pipes for leading the fuel from the upper
portion of the fuel pump to the bottom wall of the fuel tank
is integrally formed in the upper cup.
 [0005] Further, a pressure regulator is installed on a
tip (i.e. a tip of the upper cup) of the first flow path pipe
of Patent Literature 1 (corresponding to a "second flow
path" of the present application) at the opposite side of
a side at which the second flow path pipe (corresponding
to a "third flow path" of the present application) is con-
nected. The pressure regulator is a member for returning
the fuel in a fuel flow path to the fuel tank when a surplus

pressure is applied in the fuel flow path and constantly
maintaining a fuel pressure in the fuel flow path at all
times.
 [0006] On the other hand, in the ink tank type fuel
supply device, a pump assembly in which the electric
motor and the fuel pump are integrated is sandwiched
by the upper cup and the flange unit, and is fixed by claw
fitting (e.g., see Patent Literature 2).
[0007] The flange unit of Patent Literature 2 is
equipped with a cylindrical case portion and a flange por-
tion.
A terminal case (corresponding to a harness connecting
portion of the present application) to which harnesses
are connected is installed in the case portion in an upright
state. Further, a bottom of the case portion forms a res-
ervoir portion. The reservoir portion is installed below a
base of the fuel tank, and the fuel flows into the reservoir
portion from a fuel inflow port formed in a side of the
upper cup.
 [0008] The harnesses electrically connects power
supply terminals and the electric motor. Specifically,
one-end sides of the harnesses are connected to terminal
strips (corresponding to motor terminals of the present
application) of the electric motor at an upper end of the
pump assembly. Further, the other-end sides of the har-
nesses are connected to the power supply terminals (cor-
responding to connector terminals of the present appli-
cation) in a terminal case. Here, when the other-end sides
of the harnesses are connected to the power supply ter-
minals in the terminal case, the other-end sides of the
harnesses are inserted into the fuel inflow port.

[Citation List]

[Patent Literature]

 [0009]

[Patent Literature 1] Japanese Unexamined Patent
Application, First Publication No. 2010-116793
[Patent Literature 2] Japanese Unexamined Patent
Application, First Publication No. 2009-052427

[Summary of Invention]

[Problem to be Solved by the Invention]

[0010] Incidentally, in the fuel supply device of Patent
Literature 1, the pressure regulator is disposed in a state
in which it is exposed to the tip of the upper cup. For this
reason, when the fuel pressure in the fuel flow path is
raised, the fuel is discharged from the pressure regulator,
and then directly returns into the fuel tank. Afterwards,
the fuel passes through the reservoir portion of the flange
unit and the motor unit again, and is fed from the upper
portion of the fuel pump under pressure.
 [0011] Here, since the fuel discharged from the pres-
sure regulator is accumulated in the reservoir portion via
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the inside of the fuel tank again, the fuel cannot be put
in efficient circulation. Accordingly, for example, when
the vehicle is inclined during traveling and the fuel in the
fuel tank leans to one side, the fuel discharged from the
pressure regulator is not sufficiently accumulated in the
reservoir portion.
 [0012] Further, in the fuel supply device of Patent Lit-
erature 2, to secure insulation properties of the individual
terminals, terminal holes having a small diameter are
formed in the terminal case. For this reason, a worker
cannot efficiently insert the other-end sides of the har-
nesses into predetermined terminal holes, so that work-
ing efficiency during assembly of the harnesses is re-
duced.
Further, an edge may be formed at an opening edge of
the fuel inflow port. For this reason, if the harnesses rattle
with the vibration of a vehicle body, the harnesses rub
against the edge, and service life of the harnesses is
shortened.
 [0013] Therefore, the present invention is directed to
provide a fuel  supply device capable of putting fuel in
efficient circulation.
 [0014] Further, the present invention is directed to pro-
vide a fuel supply device capable of achieving extension
of service life of harnesses while improving working effi-
ciency during assembly of the harnesses.

[Means for Solving the Problems]

 [0015] To accomplish the objects, a fuel supply device
according to a first aspect of the present invention in-
cludes a fuel pump that is disposed in a fuel tank, pumps
fuel in the fuel tank, and feeds the fuel to an internal
combustion engine under pressure, an upper cup that is
externally inserted into the fuel pump from an upper side
of an axial direction of the fuel pump and has a fuel flow
path through which the fuel discharged from the fuel
pump flows, a flange unit that is mounted on a bottom
wall of the fuel tank, supports the fuel pump in coopera-
tion with the upper cup, and has a reservoir portion that
accumulates the fuel, and a pressure regulator that con-
stantly maintains a fuel pressure inside the fuel flow path.
The pressure regulator is disposed inside the upper cup
and on a projection plane of the fuel pump when viewed
from the axial direction. Further, the fuel pump is config-
ured so that an outer circumference thereof is covered
by the upper cup. Furthermore, a return flow path is pro-
vided between the fuel pump and the upper cup and be-
tween the fuel pump and the flange unit, communicates
between the pressure regulator and the reservoir portion,
and guides the fuel discharged from the pressure regu-
lator to the reservoir portion.
 [0016] According to the fuel supply device according
to the first aspect of the present invention, the pressure
regulator is disposed inside the  upper cup and on the
plane of projection of the fuel pump. Thereby, the fuel
discharged from the pressure regulator can flow along
the outer circumferential surface of the fuel pump while

being radially scattered by running against the fuel pump.
Accordingly, the fuel discharged from the pressure reg-
ulator can be efficiently guided to the return flow path.
Furthermore, since the return flow path communicates
between the pressure regulator and the reservoir portion,
the fuel discharged from the pressure regulator can be
directly guided to the reservoir portion. Accordingly, the
fuel can be efficiently circulated.
 [0017] Further, in a fuel supply device according to a
second aspect of the present invention, the pressure reg-
ulator is directed to the fuel accumulating reservoir por-
tion of the flange unit, and is mounted on the upper cup.
According to the fuel supply device according to the sec-
ond aspect of the present invention, since the fuel dis-
charged from the pressure regulator can positively return
to the reservoir portion, the fuel can be efficiently circu-
lated.
 [0018] Further, in a fuel supply device according to a
third aspect of the present invention, the upper cup is
formed with a fuel path leading from the fuel pump to an
injector and a fuel path leading from the fuel pump to the
pressure regulator.
According to the fuel supply device according to the third
aspect of the present invention, the upper cup that covers
almost all the pressure regulator and effectively secures
the fuel is used as the fuel path. Thereby, a compact
layout can be obtained.
 [0019] Further, in a fuel supply device according to a
fourth aspect of  the present invention, the fuel path lead-
ing from the fuel pump to the pressure regulator protrudes
upward from the upper cup.
According to the fuel supply device according to the fourth
aspect of the present invention, the fuel path can be dis-
posed in the upper cup in a compact way, and an axial
length of the fuel supply device can be shortened. For
this reason, miniaturization of the fuel supply device can
be realized. Further, when the fuel supply device is in-
serted and assembled from an opening formed at a lower
side of the fuel tank, the pressure regulator can be pro-
tected even if the fuel supply device comes into contact
with an edge of the opening of the fuel tank. Similarly,
there is no problem even in the event of package or trans-
portation. Furthermore, this fuel pressure regulating de-
vice is a precise part that constantly regulates a fuel pres-
sure with precision. For this reason, the fuel pressure
regulating device is protected, and thereby a high-preci-
sion fuel pressure regulating function of the fuel supply
device can be maintained for a long period of time.
 [0020] Further, in a fuel supply device according to a
fifth aspect of the present invention, a check valve is pro-
vided between the fuel path provided in the upper cup
and the fuel pump, and the check valve and the pressure
regulator are disposed in parallel at an upper side of the
fuel pump.
According to the fuel supply device according to the fifth
aspect of the present invention, since the check valve
and the pressure regulator are disposed in parallel, the
compact layout can be obtained.
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 [0021] Further, in a fuel supply device according to a
sixth aspect of the present invention, the pressure regu-
lator and the check valve are located on a projection
plane of the fuel pump.
According to the fuel supply device according to the sixth
aspect of the present invention, the check valve and the
pressure regulator can be disposed in a space-saving
way, and downsizing of the fuel pump unit can be real-
ized.
 [0022] Further, in a fuel supply device according to a
seventh aspect of the present invention, the fuel path
leading from the fuel pump to the injector is located on
an opposite side of the pressure regulatorhaving the
check valve in between.
According to the fuel supply device according to the sev-
enth aspect of the present invention, the fuel path can
be efficiently disposed using the upper cup.
 [0023] Further, in a fuel supply device according to an
eighth aspect of the present invention, the fuel path lead-
ing from the fuel pump to the injector, the check valve,
and the pressure regulator are disposed in alignment.
According to the fuel supply device according to the
eighth aspect of the present invention, the fuel path can
be easily formed, and the check valve and the pressure
regulator can be connected within the shortest distance.
 [0024] Further, in a fuel supply device according to a
ninth aspect of the present invention, the fuel supply de-
vice includes a fuel pump that is disposed in a fuel tank,
pumps fuel in the fuel tank, and feeds the fuel to an in-
ternal combustion engine under pressure, motor termi-
nals that are provided in the fuel pump and supply an
electric current to an electric motor of the fuel pump, an
upper cup that is formed so as to include the fuel pump,
a flange unit that fixes the upper cup to the fuel  tank and
has a reservoir portion accumulating the fuel, connector
terminals that are provided in the flange unit and that
conducts inside and outside of the fuel tank, and har-
nesses having connection terminals, which are capable
of being connected to the motor terminals and the con-
nector terminals, at opposite ends thereof, and electri-
cally connects the motor terminals and the connector ter-
minals. In one of the upper cup and the flange unit, a wall
portion that guides insertion of the connection terminals
into harness-side terminal portions of the connector ter-
minals is provided in an upright state at a position that
becomes a radial inner side from the harness-side ter-
minal portions.
According to the fuel supply device according to the ninth
aspect of the present invention, the wall portion guiding
the insertion of the connection terminals is provided at
the radial inner side from the harness-side terminal por-
tions of the connector terminals. Thereby, the connection
terminals can be inserted into the connector terminals
along the wall portion. As a result, working efficiency dur-
ing assembly of the harnesses is improved.
Further, even when an edge is formed at the opening of
the fuel tank, the harnesses adjacent to the harness-side
terminal portions of the connector terminals are in surface

contact with a wall surface of the wall portion. As such,
the harnesses can be inhibited from rubbing against the
edge.
 [0025] Further, in a fuel supply device according to a
tenth aspect of the present invention, a plurality of termi-
nal storage walls, which is aligned along the wall portion
and is disposed apart from the wall portion, is provided
at a radial outer side of the wall portion in an upright state.
The harness-side terminal portions of the connector ter-
minals are disposed between the plurality of wall por-
tions. Further,  the wall portions include groove portions
recessed to the radial inner side at positions correspond-
ing to the plurality of terminal storage walls, and a slit
causing the fuel reservoir portion to communicate with
an outer side of the wall portions.
According to the fuel supply device according to the tenth
aspect of the present invention, the plurality of terminal
storage walls is provided in the upright state, and the
harness-side terminal portions of the connector terminals
are disposed between the plurality of terminal storage
walls. As a result, even when stress is applied to the
connector terminals by pulling of the harnesses, the con-
nector terminals can be prevented from being bent and
short-circuited.
Further, the terminal storage walls are disposed apart
from the wall portions. Furthermore, the wall portions are
formed so that the groove portions are recessed to the
radial inner side at the positions corresponding to the
terminal storage walls and so that the slit causes the fuel
reservoir portion to communicate with the outside of the
wall portions. Accordingly, the fuel around the har-
ness-side terminal portions of the connector terminals
can easily flow from the outside of the wall portions into
the fuel reservoir portion. As a result, the fuel is not ac-
cumulated around the harness-side terminal portions of
the connector terminals.
 [0026] Further, in a fuel supply device according to an
eleventh aspect of the present invention, the harnesses
are routed along the wall portion, and are located at radial
inner sides of the upper cup and the flange unit.
According to the fuel supply device according to the elev-
enth aspect of the present invention, the harnesses are
routed along the wall portion, so that the harnesses can
be inhibited from rubbing against the  edge. Further, the
harnesses are located at radial inner sides of the upper
cup and the flange unit. Thereby, when the fuel supply
device is assembled into the fuel tank, the harnesses can
be inhibited from being caught in the fuel tank and sur-
rounding parts of the fuel tank. Accordingly, the service
life of the harnesses is prolonged while the working effi-
ciency during the assembly of the harnesses is being
improved, and the assemblability of the fuel supply de-
vice is improved.
 [0027] Further, in a fuel supply device according to a
twelfth aspect of the present invention, the upper cup is
provided with a clip portion regulating movement of the
harnesses. Further, the clip portion includes a base por-
tion formed at the radial inner side from an outer circum-
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ferential surface of the upper cup, and a holding portion
disposed apart from and along the base portion, and is
configured so that one end thereof is connected to the
base portion and so that the other end thereof is open.
The holding portion is formed so that a surface thereof
is located at the radial inner side from the outer circum-
ferential surface of the upper cup.
According to the fuel supply device according to the
twelfth aspect of the present invention, since the clip por-
tion is provided, instability of the harnesses can be pre-
vented. As a result, the harnesses can be inhibited from
rubbing against the edge, and the service life of the har-
nesses can be prolonged.
Further, the surface of the holding portion is disposed at
the radial inner side from the outer circumferential sur-
face of the upper cup. For this reason, when the fuel
supply device is assembled into the fuel tank, the clip
portion or the harnesses can be inhibited from being
caught in the fuel tank and surrounding parts of the fuel
tank. Accordingly, the working efficiency during the as-
sembly of the  harnesses is improved, and the service
life of the harnesses is prolonged. Furthermore, the as-
semblability of the fuel supply device is improved.
 [0028] Further, in a fuel supply device according to a
thirteenth aspect of the present invention, the wall portion
is provided in the flange unit in an upright state, and an
outer surface of the wall portion and an outer surface of
the base portion are formed so as to be approximately
flush with each other.
According to the fuel supply device according to the thir-
teenth aspect of the present invention, the outer surface
of the wall portion and the outer surface of the base por-
tion are formed so as to be approximately flush with each
other. Thereby, the harnesses can be reliably inhibited
from rubbing against the edge formed by the edge of the
wall portion and the edge of the base portion. According-
ly, the working efficiency during the assembly of the har-
nesses is improved, and the service life of the harnesses
is prolonged. Furthermore, the assemblability of the fuel
supply device is improved.
Further, in comparison with a case when the wall portion
is provided in the upper cup, when the wall portion is not
provided in the upper cup, the size of the metal mold of
the upper cup can be made small. On the other hand, at
the side of the flange unit, the size of the metal mold is
not changed regardless of whether or not the wall portion
is present. Accordingly, without providing the wall portion
in the upper cup, the wall portion is provided in the flange
unit in an upright state. Thereby, the manufacturing fa-
cility cost of the fuel supply device is reduced.

[Effects of the Invention]

 [0029]   According to the fuel supply device according
to the aspects of the present invention, the pressure reg-
ulator is disposed inside the upper cup and on the plane
of projection of the fuel pump. Thereby, the fuel dis-
charged from the pressure regulator can flow along the

outer circumferential surface of the fuel pump while being
radially scattered by running against the fuel pump. Ac-
cordingly, the fuel discharged from the pressure regulator
can be efficiently guided to the return flow path. Further-
more, since the return flow path communicates between
the pressure regulator and the reservoir portion, the fuel
discharged from the pressure regulator can be directly
guided to the reservoir portion. Accordingly, the fuel can
be efficiently circulated.
 [0030] Further, according to the fuel supply device ac-
cording to the aspects of the present invention, the wall
portion guiding the insertion of the connection terminals
is provided at the radial inner side from the harness-side
terminal portions of the connector terminals. Thereby,
the connection terminals can be inserted into the con-
nector terminals along the wall portion. As a result, the
working efficiency during the assembly of the harnesses
is improved.
Further, even when the edge is formed at the opening of
the fuel tank, the harnesses adjacent to the harness-side
terminal portions of the connector terminals are in surface
contact with a wall surface of the wall portion. As such,
the harnesses can be inhibited from rubbing against the
edge.

[Brief Description of Drawings]

 [0031]

FIG. 1 is a perspective view of a fuel supply device
according to an embodiment of the present inven-
tion.
FIG. 2 is a plan view of the fuel supply device ac-
cording to the  embodiment of the present invention
when viewed from a direction of the central axis of
a fuel pump.
FIG. 3 is a cross-sectional view taken along line A-
A of FIG. 2.
FIG. 4 is a side view of the fuel supply device ac-
cording to the embodiment of the present invention.
FIG. 5 is a perspective view of a wall portion and a
clip portion in the fuel supply device according to the
embodiment of the present invention.
FIG. 6 is an explanatory view of the wall portion and
the clip portion when viewed from an axial direction.
FIG. 7 is an enlarged view of a flange unit of the fuel
supply device according to the embodiment of the
present invention, and an explanatory view of the
wall portion, a terminal storage wall, a groove por-
tion, and a slit.

[Discription of Embodiments]

 [0032] Hereinafter, a fuel supply device according to
an embodiment of the present invention will be described
with reference to FIGS. 1 to 3. In the present embodiment,
a central axis of a fuel pump is defined as a central axis
C, and axial relative positions of the fuel pump are simply
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expressed as upper and lower sides. Further, as de-
scribed above, the in-tank type fuel supply device in-
cludes the upper mount type in which it is mounted on
the top of the fuel tank and the lower mount type in which
it is mounted on the bottom of the fuel tank. However,
the fuel supply device of the present embodiment is the
lower mount type.

(Fuel pump)

 [0033]

FIG. 1 is a perspective view of a fuel supply device 1.
FIG. 4 is a side view of the fuel supply device.

As shown in FIGS. 1 and 4, the fuel supply device 1 of
the present embodiment is equipped with a fuel pump 3
that is disposed in a fuel tank 2 (see FIG. 3), pumps fuel
in the fuel tank 2, and feeds the fuel to an internal com-
bustion engine under pressure. The fuel pump 3 is formed
in an approximately columnar shape, and includes a mo-
tor unit 30 disposed at an upper side thereof and a pump
unit 40 disposed at a lower side thereof. An outer circum-
ferential surface of the fuel pump 3 is formed by a cylin-
drical housing made of, for instance, a metal.

(Motor unit)

 [0034] In the motor unit 30, for instance, a direct cur-
rent motor with brushes (not shown) is used. A pair of
motor terminals 32 electrically connected with the brush-
es is provided at an upper side of the motor unit 30 in an
upright state along the central axis C at the upper side
of the fuel pump 3.
As shown in FIG. 2, the pair of motor terminals 32 is
disposed at both sides of the central axis C of the fuel
pump 3. In detail, the motor terminals 32 are disposed
near the outer circumferential surface of the fuel pump 3
so as to be symmetric with respect to the central axis C.
For this reason, a sufficient clearance can be secured
between the motor terminals 32. Further, connection ter-
minals 33a provided at one side of harnesses 6 to be
described below are connected to the pair of motor ter-
minals 32. Furthermore, external terminal portions 34a
of connector terminals 34 are electrically connected with
an external power supply (not shown). Accordingly, the
external power supply and the motor unit 30 are electri-
cally connected by the harnesses 6, and power for driving
the motor unit 30 is supplied from the external power
supply. Meanwhile, connection between connection ter-
minals 33b and  harness-side terminal portions 34b of
the connector terminals 34 will be described below.
 [0035] In the pump unit 40, for instance, a non-dis-
placement type pump having an impeller (not shown) is
used. The impeller is driven by the motor unit 30. An
intake port 41 into which the fuel is taken is provided at
a lower side of the pump unit 40. The intake port 41 com-
municates with a fuel reservoir portion 11 (see FIG. 4)

formed at the lower side of the fuel pump 3 via a filter
outlet pipe (not shown), a filter unit (not shown) provided
separately from the fuel supply device 1, and a filter inlet
pipe 51, all of which will be described below. Further, the
pump unit 40 is provided with a discharge port (not
shown) at the upper side thereof which discharges the
fuel. The fuel pump 3 pumps the fuel accumulated in the
fuel reservoir portion 11 from the intake port 41 of the
pump unit 40 via the filter inlet pipe 51, the filter unit, and
the filter outlet pipe. Then, the pump unit 40 feeds the
fuel to an outflow port 31 (see FIG. 3) disposed at the
upper side of the motor unit 30 under pressure.
 [0036] Further, the fuel pump 3 is provided with a
check valve 74 at the upper side thereof. In detail, the
check valve 74 is installed between an outflow port 31
disposed at the upper side of the motor unit 30 and a first
flow path 53 of a fuel flow path unit 52 to be described
below. The check valve 74 is a member for preventing
the fuel from flowing backward from the first flow path 53
into the fuel pump 3. A detailed operation of the check
valve 74 is as follows.
 [0037] If the fuel pump 3 is operated, the fuel in the
fuel tank 2 is pumped by the fuel pump 3, and is ejected
from the outflow port 31 at  the upper side of the motor
unit 30. Then, a pressure of the fuel ejected from the
outflow port 31 is raised, and a flap of the check valve
74 is pushed upward, so that the check valve 74 is
switched into an opened state. Afterwards, the fuel is fed
into the fuel flow path (the first flow path 53), which will
be described below, via the check valve 74 under pres-
sure.
On the other hand, if the fuel pump 3 is stopped, the
pressure of the fuel ejected from the outflow port 31 is
lowered, and the check valve 74 is switched into a closed
state. In this case, the fuel is held in the fuel flow path
without being ejected via the check valve 74.

(Flange unit)

 [0038] The fuel supply device 1 is equipped with a
flange unit 4 that is disposed at the lower side of the fuel
pump 3 and is mounted on a bottom wall 2b of the fuel
tank 2. The flange unit 4 is a member that is formed of a
resin having high oil resistance and is formed by injection.
The flange unit 4 is made up of a unit body 10, a flange
portion 12 of an approximate disc shape, a connector 14
formed at an outer side of the flange portion 12, and a
hooking portion 15 formed at an upper side of the flange
portion 12. Furthermore, the filter inlet pipe 51, the filter
outlet pipe, and a fuel extraction pipe 57, which form a
flow path of the fuel, are formed at a lower side of the
flange portion 12.
 [0039] The unit body 10 is formed in a bottomed tube
shape. The unit body 10 is formed with a space in an
inner side thereof which is surrounded by an inner cir-
cumferential surface thereof and a bottom surface there-
of. The space functions as the reservoir portion 11 (see
FIG. 3) in which the fuel is accumulated. Further, the unit
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body 10 is  formed with the filter inlet pipe (not shown),
the filter outlet pipe 51, and the fuel extraction pipe 57 at
an outer side thereof which communicates with the res-
ervoir portion 11 and which form the flow path of the fuel.
 [0040] Further, the unit body 10 is externally fitted to
the fuel pump 3 from the lower side of the fuel pump 3.
The inner circumferential surface 10a of the unit body 10
is formed so as to be greater than an outer diameter of
the fuel pump 3. Thus, a lower return flow path 78a is
formed by a clearance between the inner circumferential
surface 10a of the unit body 10 and the outer circumfer-
ential surface of the fuel pump 3.
A lower end side of the lower return flow path 78a com-
municates with the reservoir portion 11. Further, an upper
end side of the lower return flow path 78a communicates
with an upper return flow path 78b formed in an upper
cup 25 to be described below.
 [0041] The filter inlet pipe and the filter outlet pipe 51
communicate with the filter unit (not shown) provided
separately from the fuel supply device 1. The fuel accu-
mulated in the reservoir portion 11 is introduced into the
filter unit through the filter inlet pipe.
The fuel filtered and ejected by the filter unit is introduced
into the intake port of the pump unit 40 via the filter outlet
pipe 51. Afterwards, the fuel is pumped from the intake
port 41 of the pump unit 40 by the fuel pump 3.
Then, the fuel is fed to the upper side of the motor unit
30 under pressure, and flows through the check valve 74
and each of fuel flow paths (the first flow path 53, a second
flow path 54, and a third flow path 55) formed in the upper
cup 25 to be described below. Then, the  fuel is fed to an
internal combustion engine (not shown) through the fuel
extraction pipe 57.
 [0042] The flange portion 12 of an approximate disc
shape is formed on a circumferential wall of the lower
side of the unit body 10. Thus, the fuel supply device 1
is mounted on the fuel tank 2, and thereby the lower side
from the flange portion 12 is exposed to the outside of
the fuel tank 2. Further, the upper side from the flange
portion 12 is immersed in the fuel in the fuel tank 2. A
seal member (not shown) formed of rubber is provided
between the flange portion 12 and the bottom wall 2b of
the fuel tank 2. For this reason, the sealing characteristics
between the fuel supply device 1 and the fuel tank 2 can
be reliably secured.
 [0043] A connector 14 is integrally formed at the lower
side of the flange portion 12. The connector 14 is a tubular
member with a bottom, and has a connector fitting face
that is open to a radial outer side. The connector 14 is
formed by injection at the same time when the unit body
10 is formed.
Connector terminals 34 conducting the inside and out-
side of the fuel tank 2 are provided in the connector 14.
One-end sides 34a of the connector terminals 34 pro-
trude to an inner side of the connector 14. An external
connector (not shown), which is electrically connected to
an external power supply (not shown), is fitted into the
one-end sides 34a of the connector terminals 34.

 [0044] Further, the other-end sides 34b of the connec-
tor terminals 34 protrude to the upper side of the flange
portion 12. The harnesses 6 are connected to the oth-
er-end sides 34b of the connector terminals 34.  The har-
nesses 6 are electrically connected with the motor unit
30 and a liquid-level detector 60, and the power is sup-
plied from the external power supply to the motor unit 30
and the liquid-level detector 60.
 [0045] A hooking portion 15, which is hooked on hook-
ing claws 25a formed at the upper cup 25 to be described
below, is provided at the upper side of the flange portion
12. The hooking portion 15 is formed in an approximately
circular shape when viewed from the axial direction. A
plurality of hooking pieces 15a (four in the present em-
bodiment) protruding to the upper side is formed at a
circumferential edge of the hooking portion 15. The hook-
ing pieces 15a are formed so as to be able to undergo
elastic deformation in a direction in which upper ends
thereof are enlarged in diameter. Further, each hooking
piece 15a is formed with a hooking hole that is allowed
to be hooked on the hooking claw 25a formed at the upper
cup 25. The hooking portion 15 is snap-fitted to the upper
cup 25, so that the flange unit 4 and the upper cup 25
are fixed.
 [0046] At a radial inner side of a connected portion
between the other-end sides 34b of the connector termi-
nals 34 and the harnesses 6, a wall portion 81 is formed
in the axial direction in an upright state. The wall portion
81 is formed by indenting an outer circumferential surface
of the hooking portion 15. Thus, the wall portion 81 forms
a space disposing the connected portion between the
other-end sides 34b of the connector terminals 34 and
the harnesses 6.
A slit 82 is provided between the wall portion 81 and the
hooking portion 15. The slit 82 is formed in a lateral por-
tion of one side of the wall portion 81. Alternatively, the
slit 82 may be formed in a lateral portion of the other side
of the wall portion 81. The slit 82 is  provided in the axial
direction, and has approximately the same length as the
wall portion 81. The slit 82 causes the reservoir portion
11 of the flange unit 4 to communicate with an outer side
of the wall portion 81 (i.e., the interior of the fuel tank 2).
If the fuel supply device 1 is immersed in the fuel in the
fuel tank 2, the fuel flows from the slit 82 into the reservoir
portion 11 and is accumulated in the reservoir portion 11.

(Upper cup)

 [0047] The fuel supply device 1 includes the upper
cup 25 externally inserted from the upper side of the fuel
pump 3 into the fuel pump 3. The upper cup 25 is formed
of a resin having high oil resistance, and is a tubular mem-
ber having a bottom. The upper cup 25 is formed by, for
instance, injection.
A mounting portion 61 of the liquid-level detector 60 is
formed at an upper side of the upper cup 25. The mount-
ing portion 61 is formed in a shape of a plate that extends
toward a radial outer side, and is formed by injection at
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the same time when the upper cup 25 is formed. The
liquid-level detector 60 is fixed to the mounting portion
61 by snap-fitting.
 [0048] The upper cup 25 has a tubular portion 24 ex-
ternally inserted into the fuel pump 3. The tubular portion
24 includes a large-diameter portion 26 disposed at a
lower side thereof, and a small-diameter portion 27 dis-
posed at an upper side thereof. The small-diameter por-
tion 27 is externally fitted to the upper side of the fuel
pump 3. An inner circumferential surface of the small-di-
ameter portion 27 is formed so as to be approximately
equal to or slightly greater than the same as the outer
diameter of the fuel pump  3. The outer circumferential
surface of the fuel pump 3 is internally fitted to the inner
circumferential surface of the small-diameter portion 27,
so that the fuel pump 3 is supported.
The large-diameter portion 26 is formed by radially en-
larging a lower side of the small-diameter portion 27 to
provide a step.
An outer circumferential surface of the large-diameter
portion 26 of the tubular portion 24 is formed with the
hooking claws 25a at the positions corresponding to the
hooking holes of the hooking pieces 15a formed at the
flange unit 4. Both the hooking claws 25a of the upper
cup 25 and the hooking pieces 15a of the flange unit 4
are snap-fitted, so that the upper cup 25 and the flange
unit 4 become unified.
 [0049] The tubular portion 24 of the upper cup 25 is
provided with a fuel flow path unit 52 (fuel flow path) at
an inner side thereof through which the fuel discharged
from the fuel pump 3 passes. The fuel flow path unit 52
is formed from an upper end face 27a of the small-diam-
eter portion 27 of the tubular portion 24 throughout an
outer circumferential surface of the tubular portion 24 in
an approximately L-shaped cross section. The fuel flow
path unit 52 is made up of the first flow path 53, the second
flow path 54, the third flow path 55, and each fuel flow
path of a sub-flow path 53a, along with the pressure reg-
ulator 76 and the return flow path 78.
 [0050] The first flow path 53 is formed at an upper side
of the check valve 74 along the central axis C. The fuel
ejected from the fuel pump 3 via the check valve 74 flows
into the first flow path 53. The second flow path 54 is
horizontally formed from an upper end of the first flow
path 53 so as to protrude from an outer circumferential
surface of the small-diameter portion 27. The third flow
path 55 vertically extends  along the outer circumferential
surface of the small-diameter portion 27. Further, the first
flow path 53 and the third flow path 55 are connected by
the second flow path 54.

(Pressure regulator)

 [0051] Further, at an inner side of the small-diameter
portion 27 of the upper cup 25, the pressure regulator 76
is provided at an opposite side of the third flow path 55
and the check valve 74 across the central axis C.
The pressure regulator 76 is a member for constantly

maintaining a fuel pressure in each fuel flow path, and
ejects the fuel in each fuel flow path to the reservoir por-
tion 11 when a surplus fuel pressure occurs in each fuel
flow path.
 [0052] The pressure regulator 76 has a configuration
in which a steel ball 75 and a valve spring 79 are held in
a housing 77 formed of a cylindrical metal. Further, the
housing 77 is configured as an inflow port 76a into which
the fuel flows at one end side thereof, and an outflow port
76b out of which the fuel flows at the other end side there-
of.
 [0053] The pressure regulator 76 is disposed so as to
be approximately parallel with the check valve 74 and to
run along the central axis C of the fuel pump 3 toward
the inflow port 76a at an upper side thereof and toward
the inflow port 76a at a lower side thereof. Further, the
pressure regulator 76 is disposed on a projection plane
of the fuel pump 3 when viewed from an axial upper side,
i.e. at a radial inner side from the outer circumferential
surface of the fuel pump 3.
 [0054]   The inflow port 76a of the pressure regulator
76 communicates with each of the fuel flow paths of the
first flow path 53, the second flow path 54, and the third
flow path 55 via the sub-flow path 53a. When a surplus
pressure is applied to each of the fuel flow paths, the fuel
flows from the inflow port 76a of the pressure regulator
76 into the pressure regulator 76.

(Return flow path)

 [0055] The outflow port 76b of the pressure regulator
76 communicates with an upper end side of the upper
return flow path 78b. The upper return flow path 78b is
formed by a clearance between the inner circumferential
surface of the tubular portion 24 of the upper cup 25 and
the outer circumferential surface of the fuel pump 3. In
detail, a part of the inner circumferential surface of the
small-diameter portion 27 of the tubular portion 24 and
a part of the inner circumferential surface of the large-di-
ameter portion 26 are formed so as to be greater than
the outer diameter of the fuel pump 3, thereby providing
the upper return flow path 78b.
 [0056] A lower end side of the upper return flow path
78b communicates with an upper end side of the lower
return flow path 78a. Here, as described above, the lower
end side of the lower return flow path 78a communicates
with the reservoir portion 11. Accordingly, the return flow
path 78 causing the outflow port 76b of the pressure reg-
ulator 76 to communicate with the reservoir portion 11 is
formed by the upper return flow path 78b and the lower
return flow path 78a.

(Hooking portion)

 [0057] As shown in FIG. 1, the hooking portion 15,
which is hooked on  the hooking claws 25a formed in the
large-diameter portion 26 of the upper cup 25 as de-
scribed below, is provided at the upper side of the flange
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portion 12. The hooking portion 15 is formed in an ap-
proximately circular shape having a smaller diameter
than an annular portion 13 when viewed from the upper
side. Further, the plurality of hooking pieces 15a (four in
the present embodiment) protruding to the upper side is
formed at the circumferential edge of the hooking portion
15. The hooking pieces 15a are formed so as to be able
to undergo elastic deformation in the direction in which
upper ends thereof are enlarged in diameter. Further, the
hooking pieces 15a are formed with the hooking holes
that are allowed to be hooked on the hooking claws 25a
formed at the upper cup 25. The hooking pieces 15a of
the hooking portion 15 are snap-fitted to the large-diam-
eter portion 26 of the upper cup 25, so that the flange
unit 4 and the upper cup 25 are fixed.

(Filter inlet pipe, filter outlet pipe, and fuel extraction pipe)

 [0058] The filter inlet pipe 51, the filter outlet pipe, and
the fuel extraction pipe 57 are provided at the lower side
of the flange portion 12.
The filter inlet pipe 51 and the filter outlet pipe commu-
nicate with the filter unit provided separately from the fuel
supply device 1. The fuel in the fuel tank 2 flows into the
filter unit through the filter inlet pipe 51. Further, the fuel
filtered and ejected by the filter unit flows into the intake
port of the pump unit 40 through the filter outlet pipe.
The fuel extraction pipe 57 communicates with the inter-
nal combustion engine (not shown). The fuel accumulat-
ed in the fuel reservoir portion 11 flows through the filter
unit, and then is pumped  from the intake port of the pump
unit 40.
Then, the fuel is fed to the upper side of the motor unit
30 under pressure, and is delivered to the internal com-
bustion engine through the fuel extraction pipe 57.

(Connector)

 [0059] The connector 14 is integrally formed at the
lower side of the flange portion 12. The connector 14 is
a tubular member having an approximately rectangular
shape when viewed from a radial direction. The connec-
tor 14 has a connector fitting face that is open to a radial
outer side. The connector 14 is formed at the same time
when the unit body 10 is formed. An external connector
(not shown) connected to an external power supply or a
control device is fitted to the connector 14.

(Connector terminals)

 [0060] The connector terminals 34 conducting the in-
side and outside of the fuel tank 2 are provided in the
connector 14. The connector terminals 34 are members
made of a metal such as copper, and are formed by press
working. The connector terminals 34 are formed by, for
instance, insert molding when the connector 14 is
formed. The connector terminals 34 are electrically con-
nected to a motor driving power supply and a power sup-

ply of the liquid-level detector 60. The connector termi-
nals 34 are formed approximately in an L shape. The
external terminal portions 34a of the connector terminals
34 protrude to the inner side of the connector 14. The
harness-side terminal portions 34b of the connector ter-
minals 34 are disposed in the harness connecting portion
80 that is located at the radial inner side from the outer
circumferential surface of the hooking portion 15 and is
formed at the upper side of the flange portion 12. Mean-
while, details of the  harness connecting portion 80 will
be described below.

(Harnesses)

 [0061] The harnesses 6 are members for connecting
the connector terminals 34, the motor terminals 32, and
the terminals of the liquid-level detector 60. The harness-
es 6 are formed by a core made of a metal such as copper,
and a sheath that is made of an insulating material having
oil resistance such as cross-linked polyethylene or vinyl
chloride and covers the core. Furthermore, each harness
6 is provided with a connection terminal 33a at one end
side thereof and a connection terminal 33b at the other
end side thereof.
 [0062] The four harnesses 6 are provided, and the
connection terminals 33a of the one end side thereof are
connected with the motor terminals 32 and the terminals
of the liquid-level detector 60. On the other hand, the
connection terminals 33b of the other end side of the
harnesses 6 are connected to the harness-side terminal
portions 34b of the connector terminals 34 inside the har-
ness connecting portion 80. Accordingly, the external
power supply can supply power to the motor unit 30 and
the liquid-level detector 60 via the harnesses 6.

(Wall portion)

 [0063]

FIG. 5 is a perspective view of a wall portion 81 and
a clip portion 65.
FIG. 6 is an explanatory view of the wall portion 81
and the clip portion 65 when viewed from the axial
direction. Note that, to facilitate understanding of the
figure, the harnesses 6 are omitted in FIG. 6.

As shown in FIGS. 5 and 6, the wall portion 81 is formed
at the  flange unit 4 in an upright state in an upward di-
rection.
The wall portion 81 is formed at a position corresponding
to the harness-side terminal portions 34b of the connec-
tor terminals 34, within the outer circumferential surface
of the hooking portion 15 formed in the approximately
circular shape. In detail, at the position corresponding to
the harness-side terminal portions 34b, a pair of lateral
portions 16a and 16b extending from the outer circum-
ferential surface of the hooking portion 15 toward the
radial inner side is formed. Radial inner side tips of the
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pair of lateral portions 16a and 16b are connected, and
thereby the wall portion 81 is formed. Accordingly, the
wall portion 81 is formed at the radial inner side of the
outer circumferential surface of the hooking portion 15.
 [0064] Here, a recessed space is formed at the radial
inner side from the outer circumferential surface of the
hooking portion 15 by the wall portion 81 and the pair of
lateral portions 16a and 16b. The harness-side terminal
portions 34b of the connector terminals 34 are disposed
in this space. Accordingly, the wall portion 81 is disposed
at the radial inner side from the harness-side terminal
portions 34b of the connector terminals 34. Further, in
the space formed by the wall portion 81 and the pair of
lateral portions 16a and 16b, the connection terminals
33b of the harnesses 6 and the harness-side terminal
portions 34b are connected. That is, the harness con-
necting portion 80 is formed by the wall portion 81 and
the pair of lateral portions 16a and 16b.
 [0065] An upper end of the wall portion 81 is formed
at a height at which it is in contact with a lower end of the
upper cup 25. For this reason, no gap is formed between
the wall portion 81 and the upper cup  25, and there is
no edge caused by edges of the wall portion 81 and the
upper cup 25.

(Terminal storage walls)

 [0066] FIG. 7 is an enlarged view of a flange unit 4,
and an explanatory view of a wall portion 81, terminal
storage walls 86, groove portions 84, and a slit 82.
As shown in FIG. 7, a plurality of terminal storage walls
86 (four in the present embodiment) are formed along
the wall portion 81 at a radial outer side of the wall portion
81. The plurality of terminal storage walls 86 is disposed
along the wall portion 81 at approximately regular inter-
vals in a direction perpendicular to an upward direction.
The harness-side terminal portions 34b of the connector
terminals 34 and the connection terminals 33b are dis-
posed between the plurality of terminal storage walls 86.
As a result, even when stress is applied to each terminal
by pulling of the harnesses 6, each terminal is prevented
from being bent and short-circuited.
Further, the plurality of terminal storage walls 86 is dis-
posed apart from the wall portion 81. Accordingly, a
space is formed between the wall portion 81 and the ter-
minal storage walls 86.

(Groove portions)

 [0067] Further, a plurality of groove portions 84 are
formed in an outer surface of the wall portion 81. The
groove portions 84 are formed at positions corresponding
to the plurality of terminal storage walls 86, respectively.
That is, the groove portions 84 are formed parallel with
a direction in which the terminal storage walls 86 are
provided in an upright state (an upward direction in the
present embodiment). The groove portions 84 are formed
in the wall portion 81, the space between  the wall portion

81 and the terminal storage walls 86 can be widely se-
cured.
Since the groove portions 84 are formed at the positions
corresponding to the plurality of terminal storage walls
86, the wall portion 81 between the groove portions 84
is formed in a state in which the positions corresponding
to the harness-side terminal portions 34b protrude toward
the harness-side terminal portions 34b. When the con-
nection terminals 33b are connected to the harness-side
terminal portions 34b, the connection terminals 33b are
aligned along the outer surface of the protruding wall por-
tion 81, and the harness-side terminal portions 34b and
the connection terminals 33b are connected.

(Slit)

 [0068] Further, the slit 82 is provided in the wall portion
81. The slit 82 is formed at a side of the lateral portion
16a of one side of the wall portion 81. Alternatively, the
slit 82 may be provided in the lateral portion 16b of the
other side of the wall portion 81. The slit 82 is provided
along the upward direction, and has approximately the
same length as the wall portion 81. The slit 82 causes
the fuel reservoir portion 11 of the flange unit 4 to com-
municate with the outer side of the wall portion 81.

(Clip portion)

 [0069] Further, the clip portion 65 is integrally formed
with a circumferential wall of the tubular portion 24 of the
upper cup 25. The clip portion 65 is formed at the upper
side of the harness connecting portion 80 in the large-di-
ameter portion 26 of the tubular portion 24.
The clip portion 65 is made up of a base portion 67 and
a holding  portion 66 connected with the base portion 67.
The base portion 67 is formed at the aforementioned po-
sition corresponding to the wall portion 81, within the
large-diameter portion 26 of the tubular portion 24. In
detail, like the wall portion 81, a pair of lateral portions
extending from the large-diameter portion 26 of the tu-
bular portion 24 toward the radial inner side is formed,
and radial inner side tips of the pair of lateral portions are
connected. Thereby, the base portion 67 is formed. The
base portion 67 is formed so that an outer surface thereof
is configured to be approximately flush with the outer
surface of the aforementioned wall portion 81. Further,
the base portion 67 is formed so that a lower side thereof
is in contact with the upper side of the wall portion 81.
As the base portion 67 is formed in this way, no edge is
formed adjacent to a boundary between the wall portion
81 and the base portion 67 by edges of the wall portion
81 and the base portion 67.
 [0070] The holding portion 66 has an approximately
rectangular shape when viewed from the radial direction,
and is configured so that one end 66b thereof is connect-
ed to the base portion 67 and so that the other end 66a
thereof is open. The base portion 67 has a circumferential
length set to a length greater than a width thereof when
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the plurality of harnesses 6 held therein is disposed in
parallel in a circumferential direction one by one. Further,
the holding portion 66 is disposed apart from and along
the base portion 67. A clearance between the holding
portion 66 and the base portion 67 is set to be approxi-
mately equal to or greater than diameters of the held
harnesses 6. As the holding portion 66 is formed in this
way, the harnesses 6 are inserted between the holding
portion 66 and the base portion 67 from an opening of
the other end 66a of the holding portion 66, so that the
plurality of harnesses 6  are disposed between the hold-
ing portion 66 and the base portion 67. Further, an outer
surface of the holding portion 66 is disposed at a radial
inner side from the outer circumferential surface of the
large-diameter portion 26 of the upper cup 25. As a result,
the harnesses 6 are allowed to be disposed at an inner
side from the outer circumferential surface of the large-di-
ameter portion 26 of the upper cup 25 while preventing
slackness of the harnesses 6.

(Operation)

 [0071] Next, an operation of the fuel supply device 1
according to the embodiment of the present invention will
be described.
First, operations of the fuel supply device 1 and the return
flow path 78 will be described.
If the fuel supply device 1 is immersed in the fuel, the
fuel in the fuel tank 2 flows from the slit 82 between the
wall portion 81 and the hooking portion 15 of the flange
unit 4 into the reservoir portion 11, and is accumulated
in the reservoir portion 11.
Then, if the motor unit 30 of the fuel pump 3 is driven,
the impeller (not shown) coupled with a rotating shaft of
the motor unit 30 so as to be unable to cause relative
rotation is rotated. If the impeller is rotated, the fuel in the
reservoir portion 11 flows through the filter inlet pipe, the
filter unit, and the filter outlet pipe 51 in that order and is
filtered. Then, the fuel is pumped from the intake port 41
of the pump unit 40 by the fuel pump 3.
 [0072] The fuel flows through the interiors of the pump
unit 40 and the motor unit 30, and is ejected from the
outflow port 31 disposed at the upper side of the motor
unit 30. Afterwards, a pressure of the fuel is raised. As a
result, the check valve 74 is opened. In this way, the  fuel
flowing through the check valve 74 flows through the first
flow path 53, the second flow path 54, and the third flow
path 55, and then is delivered to the internal combustion
engine (not shown) through the fuel extraction pipe 57.
 [0073] Here, the pressure regulator 76, which com-
municates with each of the fuel flow paths of the first flow
path 53, the second flow path 54, and the third flow path
55, is in a closed state in which the ball 75 is brought into
contact with the side of the inflow port 76a under pressure
by a biasing force of the valve spring 79.
However, if a fuel pressure in each fuel flow path exceeds
a predetermined value, the fuel pressure is superior to
the biasing force of the valve spring 79. As a result, the

ball 75 moves toward the outflow port 76b, and a gap
occurs between the inflow port 76a and the ball 75. There-
by, the pressure regulator 76 is switched to an opened
state.
 [0074] Afterwards, the fuel in each fuel flow path flows
from the inflow port 76a of the pressure regulator 76 into
the pressure regulator 76 via the sub-flow path 53a, and
is discharged from the outflow port 76b of the pressure
regulator 76. Then, the discharged fuel flows along the
outer circumferential surface of the fuel pump 3 while
being radially scattered by running against the fuel pump.
The fuel flows into the reservoir portion 11 via the return
flow path 78, and is accumulated in the reservoir portion
11 again.
As the pressure regulator is operated as described
above, if the fuel pressure in each fuel flow path is equal
to or less than a predetermined pressure value, the bi-
asing force of the valve spring 79 is superior to the fuel
pressure. As a result, the ball 75 is brought in  contact
with the side of the inflow port 76a again, so that the
pressure regulator 76 is shifted to the closed state.
 [0075] Next, an operation when the harnesses 6 are
mounted on the fuel supply device 1 according to the
embodiment of the present invention will be described.
The harnesses 6 are connected after the hooking pieces
15a of the flange unit 4 and the hooking claws 25a of the
upper cup 25 are hooked. Further, any one of the con-
nection terminals 33a of one end side of the harnesses
6 and the connection terminals 33b of the other side of
the harnesses 6 may be connected first. Hereinafter, a
case in which the connection terminals 33b of the other
side of the harnesses 6 are connected first will be de-
scribed as an example.
 [0076] The connection terminals 33b of the other side
of the harnesses 6 are connected to the harness-side
terminal portions 34b of the connector terminals 34 in-
stalled in the harness connecting portion 80 in an upright
state.
First, the side of the harnesses 6 of the connection ter-
minals 33b is grasped, and tips of the connection termi-
nals 33b are brought into contact with the wall portion
81. Subsequently, the connection terminals 33b move to
the lower side while being aligned along the wall portion
81. In this state, the connection terminals 33b are inserted
into and connected to the harness-side terminal portions
34b of the connector terminals 34. In this way, the con-
nection terminals 33b can be inserted into the har-
ness-side terminal portions 34b of the connector termi-
nals 34 only by aligning the tips of the connection termi-
nals 33b along the wall portion 81 and moving the con-
nection terminals 33b to the lower side.
 [0077]   Next, the harnesses 6 are held by the clip
portion 65. In detail, the harnesses 6 are inserted from
the open other end 66a of the holding portion 66, so that
the harnesses 6 are disposed between the holding por-
tion 66 and the base portion 67. The surface of the holding
portion 66 is disposed at the radial inner side from the
outer circumferential surface of the upper cup 25. Ac-
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cordingly, the harnesses 6 are held at the radial inner
side from the outer circumferential surface of the upper
cup 25 by the holding portion 66.
 [0078] Finally, the connection terminals 33a of one
end side of the harnesses 6 are connected to the motor
terminals 32 and the terminals of the liquid-level detector
60. Thereby, the external power supply can supply power
to the motor unit 30 and the liquid-level detector 60 via
the harnesses 6.
As described above, the connection terminals 33a and
33b of the harnesses 6 are connected to the connector
terminals 34, the motor terminals 32, and the terminals
of the liquid-level detector 60, and the harnesses 6 are
held in the clip portion 65. Thereby, the harnesses 6 are
mounted.
 [0079] The fuel supply device 1 assembled in this way
is mounted in the fuel tank 2. If the fuel is filled in the fuel
tank 2, the fuel flows into the fuel reservoir portion 11 via
the slit 82.
Here, as described above, the plurality of terminal stor-
age walls 86 is disposed apart from the wall portion 81.
Furthermore, the groove portions 84 are formed at the
position corresponding to the plurality of terminal storage
walls 86, respectively. For this reason, a space is formed
between the wall portion 81 and the terminal storage
walls 86. As shown in FIG. 7, the space communicates
with the space  around the harness-side terminal portions
34b and the slit 82. That is, such a space forms a fuel
distribution path 88 (see an arrow of FIG. 7) that distrib-
utes the fuel around the harness-side terminal portions
34b toward the slit 82. For this reason, the fuel is not
accumulated around the harness-side terminal portions
34b, and the fuel flows into the reservoir portion 11.

(Effects)

 [0080] In the fuel supply device 1 of the present em-
bodiment, the pressure regulator 76 is disposed inside
the upper cup 25 and on the projection plane of the fuel
pump 3. For this reason, the fuel discharged from the
pressure regulator 76 can flow along the outer circum-
ferential surface of the fuel pump 3 while being radially
scattered by running against the fuel pump 3. According-
ly, the fuel discharged from the pressure regulator 76 can
be efficiently guided to the return flow path 78. Further-
more, since the return flow path 78 communicates be-
tween the pressure regulator 76 and the reservoir portion
11, the fuel discharged from the pressure regulator 76
can be directly guided to the reservoir portion 11. Accord-
ingly, the fuel can be efficiently circulated.
 [0081] In the fuel supply device 1 of the present em-
bodiment, when the fuel discharged from the pressure
regulator 76 runs against the fuel pump 3 and is radially
scattered, the fuel can be prevented from being scattered
to the outside of the upper cup 25. Accordingly, the fuel
discharged from the pressure regulator 76 can return to
the reservoir portion 11 without any loss. For this reason,
the fuel can be more efficiently circulated.

 [0082]   In the fuel supply device 1 of the present em-
bodiment, the wall portion 81 guiding the insertion of the
connection terminals 33b is provided at the radial inner
side from the harness-side terminal portions 34b of the
connector terminals 34. Thereby, the connection termi-
nals 33b can be inserted into the connector terminals 34
along the wall portion 81.
Further, in the fuel supply device 1 of the present em-
bodiment, the harnesses 6 adjacent to the harness-side
terminal portions 34b of the connector terminals 34 are
in surface contact with the wall surface of the wall portion
81. As such, the harnesses 6 can be inhibited from rub-
bing against the edge.
 [0083] In the fuel supply device 1 of the present em-
bodiment, the plurality of terminal storage walls 86 is pro-
vided in an upright state, and the harness-side terminal
portions 34b of the connector terminals 34 are disposed
between the plurality of terminal storage walls 86. For
this reason, even when stress is applied to the connector
terminals 34 by pulling of the harnesses 6, the connector
terminals 34 can be prevented from being bent and
short-circuited.
Further, the terminal storage walls 86 are disposed apart
from the wall portion 81. Furthermore, the wall portion 81
is formed so that the groove portions 84 are recessed to
the radial inner side at the positions corresponding to the
terminal storage walls 86 and so that the slit 82 causes
the fuel reservoir portion 11 to communicate with the out-
side of the wall portion 81. Accordingly, the fuel around
the harness-side terminal portions 34b of the connector
terminals 34 can easily flow from the outside of the wall
portion 81 into the fuel reservoir portion 11. Thus, the
fuel is not accumulated around the harness-side terminal
portions 34b of the connector terminals 34.
[0084] Further, in the fuel supply device 1 of the present
embodiment, since the clip portion 65 is provided, insta-
bility of the harnesses 6 can be prevented. Thereby, the
harnesses 6 can be inhibited from rubbing against the
edge, and service life of the harnesses 6 can be pro-
longed.
Further, the surface of the holding portion 66 is disposed
at the radial inner side from the outer circumferential sur-
face of the upper cup 25. For this reason, when the fuel
supply device 1 is assembled into the fuel tank 2, the clip
portion 65 or the harnesses 6 can be inhibited from being
caught in the fuel tank 2 and surrounding parts of the fuel
tank 2. Accordingly, working efficiency during assembly
of the harnesses 6 is improved, and the service life of
the harnesses 6 is prolonged. Assemblability of the fuel
supply device 1 is improved.
 [0085] Further, in the fuel supply device 1 of the
present embodiment, since the outer surface of the wall
portion 81 is configured to be approximately flush with
the outer surface of the base portion 67, the harnesses
6 can be reliably inhibited from rubbing against the edge
formed by the edge of the wall portion 81 and the edge
of the base portion 67. Accordingly, the working efficiency
during the assembly of the harnesses 6 is improved. The
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service life of the harnesses 6 is prolonged, and the as-
semblability of the fuel supply device 1 is improved.
 [0086] Further, in comparison with a case when the
wall portion 81 is provided in the upper cup 25, when the
wall portion 81 is not provided in the upper cup 25, the
total length of the upper cup 25 is reduced. Accordingly,
in comparison with the case when the wall portion 81 is
provided in the upper cup 25, the size of a metal mold of
the upper cup  25 can be made small, and a pulling stroke
of the metal mold can be shortened. On the other hand,
at the side of the flange unit 4, the size of the metal mold
is not changed regardless of whether or not the wall por-
tion 81 is present. Accordingly, without providing the wall
portion 81 in the upper cup 25, the wall portion 81 is
provided in the flange unit 4 in an upright state. Thereby,
a manufacturing facility cost of the fuel supply device 1
is reduced.
 [0087] The present invention is not limited to the afore-
mentioned embodiment.
The fuel supply device 1 of the present embodiment has
the filter unit filtering the fuel on the outside thereof. How-
ever, the filter unit may also be installed inside the fuel
supply device 1. When the filter unit is installed inside
the fuel supply device 1, the filter unit is disposed in the
reservoir portion 11. In this case, the filter inlet pipe and
the filter outlet pipe 51 are not required.
 [0088] Further, in the fuel supply device 1 of the
present embodiment, the wall portion 81 guiding the con-
nection terminals 33b is provided at the side of the flange
unit 4. However, the wall portion 81 may be provided at
the side of the upper cup 25. From the point of view that
the metal mold of the upper cup 25 is made small, that
the pulling stroke of the metal mold is shortened, and that
the cost is low, an advantage is given to the present em-
bodiment.
 [0089] The slit 82 of the present embodiment is pro-
vided in the one-side lateral portion 16a that is the bound-
ary between the hooking portion 15 and the wall portion
81 of the flange unit 4 at one place. However, the slit 82
may also be provided in the other-side lateral portion 16b.
A plurality of slits 82 may be provided. A place at which
the slit 82 is provided is not limited to the lateral portions
16a and 16b. For example, the slit 82 may be provided
in the wall portion 81. However, as the slit 82 is formed
at the side of the one-side lateral portion 16a of the wall
portion 81 which is distant from the harnesses 6, contact
between the edge formed at the edge of the slit 82 and
the harnesses 6 can be reliably avoided. In this respect,
an advantage is given to the present embodiment.
 [0090] In the fuel supply device 1 of the present em-
bodiment, the filter unit is configured as a separate part
of the fuel supply device 1. However, for example, the
filter unit and the fuel supply device 1 may be integrally
configured by disposing the filter unit in the fuel reservoir
portion 11.
 [0091] In the fuel supply device 1 of the present em-
bodiment, the clip portion 65 is provided at the upper side
of the harness-side terminal portions 34b of the connec-

tor terminals 34 at one place. However, a plurality of clip
portions 65 may be formed at places corresponding to
routing positions of the harnesses 6.
 [0092] In the present embodiment, the case in which
the aforementioned structure is applied to the so-called
lower mount type fuel supply device 1 has been de-
scribed. However, the aforementioned structure may be
applied to a so-called upper mount type fuel supply de-
vice.

[Industrial Applicability]

 [0093] According to the present invention, the fuel dis-
charged from the pressure regulator can be efficiently
guided to the return flow path. Furthermore, according
to the present invention, the fuel can be efficiently circu-
lated.

[Reference Signs List]

 [0094]

1...fuel supply device
2...fuel tank
2b...bottom wall
3...fuel pump
4...flange unit
6...harness
11... reservoir portion
25...upper cup
32... motor terminal
33...connection terminal
34... connector terminal
34b...harness-side terminal portion
53 ... first flow path (fuel flow path)
53a... sub-flow path (fuel flow path)
54... second flow path (fuel flow path)
55...third flow path (fuel flow path)
65 ... clip portion
66... holding portion
66a... other end
66b... one end
67...base portion
76...pressure regulator
78...return flow path
78a... upper return flow path (return flow path)
78b...lower return flow path (return flow path)
81... wall portion
82...slit
86...terminal storage wall

Claims

1. A fuel supply device comprising:

a fuel pump disposed in a fuel tank, the fuel
pump that pumps fuel in the fuel tank and feeds
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the fuel to an internal combustion engine under
pressure;
an upper cup externally inserted into the fuel
pump from an upper side of an axial direction of
the fuel pump and having a fuel flow path through
which the fuel discharged from the fuel pump
flows;
a flange unit mounted on a bottom wall of the
fuel tank, that supports the fuel pump in coop-
eration with the upper cup, and having a reser-
voir portion that accumulates the fuel; and
a pressure regulator that constantly maintains a
fuel pressure inside the fuel flow path,
wherein the pressure regulator is disposed in-
side the upper cup and on a projection plane of
the fuel pump when viewed from the axial direc-
tion,
the fuel pump is configured so that an outer cir-
cumference thereof is covered by the upper cup,
and
a return flow path is provided between the fuel
pump and the upper cup and between the fuel
pump and the flange unit, communicates be-
tween the pressure regulator and the reservoir
portion, and guides the fuel discharged from the
pressure regulator to the reservoir portion.

2. The fuel supply device according to Claim 1, wherein
the pressure regulator is directed to the fuel accu-
mulating reservoir portion of the flange unit, and is
mounted on the upper cup.

3. The fuel supply device according to Claim 2, wherein
the upper  cup is formed with a fuel path leading from
the fuel pump to an injector and a fuel path leading
from the fuel pump to the pressure regulator.

4. The fuel supply device according to Claim 3, wherein
the fuel path leading from the fuel pump to the pres-
sure regulator protrudes upward from the upper cup.

5. The fuel supply device according to Claim 4, further
comprising:

a check valve being provided between the fuel
path provided in the upper cup and the fuel
pump;
wherein the check valve and the pressure reg-
ulator are disposed in parallel at an upper side
of the fuel pump.

6. The fuel supply device according to Claim 5, wherein
the pressure regulator and the check valve are lo-
cated on a projection plane of the fuel pump.

7. The fuel supply device according to any one of
Claims 4 to 6, wherein the fuel path leading from the
fuel pump to the injector is located on an opposite

side of the pressure regulator having the check valve
in between.

8. The fuel supply device according to any one of
Claims 4 to 7, wherein the fuel path leading from the
fuel pump to the injector, the check vale, and the
pressure regulator are disposed in alignment.

9. The fuel supply device according to Claim 1, further
comprising:

motor terminals provided in the fuel pump;
connector terminals provided to the flange unit
and that conducts  inside and outside of the fuel
tank; and
harnesses having connection terminals, which
are capable of being connected to the motor ter-
minals and the connector terminals, at opposite
ends thereof, and electrically connects the mo-
tor terminals and the connector terminals,
wherein in one of the upper cup and the flange
unit, a wall portion that guides insertion of the
connection terminals into harness-side terminal
portions of the connector terminals is provided
in an upright state at a position that becomes a
radial inner side from the harness-side terminal
portions.

10. The fuel supply device according to Claim 9, further
comprising:

a plurality of terminal storage walls, which is
aligned along the wall portion and is disposed
apart from the wall portion, being provided at a
radial outer side of the wall portion in an upright
state, wherein harness-side terminal portions of
the connector terminals are disposed between
the plurality of wall portions, and
each wall portion includes:

groove portions recessed to the radial inner
side at positions corresponding to the plu-
rality of terminal storage walls, and
a slit that communicates the fuel reservoir
portion with an outer side of the wall portion.

11. The fuel supply device according to Claim 9 or 10,
wherein the harnesses are routed along the wall por-
tion, and are located at radial inner sides of the upper
cup and the flange unit.

12. The fuel supply device according to any one of
Claims 9 to 11, wherein the upper cup is provided
with a clip portion regulating  movement of the har-
nesses, and
the clip portion includes:

a base portion formed at the radial inner side
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from an outer circumferential surface of the up-
per cup, and
a holding portion disposed apart from and along
the base portion, and is configured so that one
end thereof is connected to the base portion and
so that the other end thereof is open, and

a surface of the holding portion is disposed at the
radial inner side from the outer circumferential sur-
face of the upper cup.

13. The fuel supply device according to Claim 12, where-
in the wall portion is provided in the flange unit in an
upright state, and an outer surface of the wall portion
and an outer surface of the base portion are formed
so as to be approximately flush with each other.
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