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(54) FUEL PUMP UNIT

(57)  Inafuel pump unit, a motor housing 6 is mount-
ed on a base bracket 2 and a motor rotor 8 is housed in
the motor housing 6. A brush holder 9 is inserted from
an axial direction and covered. The brush holder 9 is
provided with a motor shaft 8a that is open in the inser-
tion direction, a brush fixing section 9f, and a through
hole 9d. This type of motor section M is covered by an
outlet cover 11 having a pump unit 15 that is fixed to an
outer circumferential section of the base bracket 2 and
that extends in the axial direction and a discharge aper-
ture 11a above the pump unit 15, and between the motor
section M and the brush holder 9 is provided a gap that
is continuous in the radial direction, thereby forming a
filtration side connecting flow path f2.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001]
unit.

The present invention relates to a fuel pump

Description of Related Art

[0002] Conventionally, a fluid pump is known in which
a fluid pump unit that is provided with an intake aperture
and in which a pump and a drive motor are formed in-
tegrally is immersed in a fluid and discharges the fluid
to the outside. This type of fluid pump is widely used to
discharge fluid from a fluid tank. For example, an in-tank
type of fuel pump such as this is also used in fuel tanks
of motorcycles and the like. Among such fuel pumps, a
fuel pump thatis highly reliable and that can be mounted
in a small sized fuel tank and can rapidly supply clean
fuel that does not cause a fuel injection valve to become
blocked is demanded. Therefore, a fuel pump exists that
causes fuel to infiltrate interior sections thereof enabling
the motor to be cooled and movable parts to be lubricat-
ed so as to improve reliability, and that is provided with
a barrier filter that removes dirt generated by the mov-
able parts in front of the discharge aperture, and in which
the barrier filter is formed integrally with the pump sec-
tion and motor section so as to achieve a reduction in
size.

[0003] Forexample,in Japanese Unexamined Patent
Application, First Publication No. 2002-285930 (Docu-
ment 1), there is disclosed a motor type of fuel pump
that is provided with a pump chamber and a motor
chamber, and that is provided with a filter that is posi-
tioned upstream of the discharge path inside the motor
chamber so as to cover an outer circumference of the
motor.

[0004] Pumps are also known that do not infiltrate fuel
in the motor, but feed fuel directly using a pump.
[0005] In Japanese Unexamined Patent Application,
First Publication No. Hei 11-230076 (Document 2), there
is disclosed a fuel pressure feed unit that is provided
with a toroidal chamber in which an electric motor is
housed in a central chamber, and in which a fuel main
filter that is partitioned by a partition wall of a casing is
positioned at an outer periphery of the electric motor,
and that discharges fuel after feeding it to the toroidal
chamber using a pump.

[0006] However, the following problems exist in con-
ventional fuel pumps such as those described above.
[0007] Inthetechnology describedin Document 1, the
rotation shaft of an outer rotor that drives an impeller of
the pump to rotate is provided inside a motor chamber
and is supported by a bearing that is provided in a lower
fitting section and by a bearing that is positioned inside
a stator provided in a bearing holding cover. The bearing
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holding cover is fixed by another end thereof being riv-
eted to a pump case.

[0008] In this type of structure, when the bearing hold-
ing cover is being riveted, the bearing holding cover
tends to deform so that the gap between the bearing
and the rotation shaft changes easily. Therefore, the
problem arises that unevenness tends to occur in the
rotation load caused by manufacturing errors and the
like. If there is a large rotation load, the bearing is easily
cut away and, as a result of dirt such as shavings from
this cutting increasing, the reliability of the apparatus de-
teriorates.

[0009] Even if the apparatus can be assembled with
few manufacturing errors, because a bearing supporting
cover supports the internal pressure in the motor cham-
ber, the bearing supporting cover is deformed by internal
pressure when the pump is in operation. In particular, in
a fuel pump of a motorcycle and the like in which rapid
fuel injection is required, the discharge pressure of the
fuel is also large, and as a result, the bearing gap is nar-
rowed and the rotation load is increased, which conse-
quently causes lockups to occur.

[0010] If the bearing support cover is fitted to the ro-
tation shaft via a bearing, the structure is such that it is
not possible to view the rotation shaft, thereby creating
the problem that assembly is difficult.

[0011] The rotation shaft of the outer rotor that drives
the impeller of the pump to rotate is positioned inside
the motor chamber and is supported by the bearing that
is provided in the lower fitting section and by the bearing
that is positioned inside the stator provided in the bear-
ing holding cover. Afilter is provided integrally inside the
motor chamber in the same way so as to surround the
outer circumference of the rotor yoke of the outer rotor.
[0012] Accordingly, fuel is unable to flow easily to the
bearing that is provided inside the stator and is covered
by the outer rotor, so that dirt such as abrasion powder
and the like created by the rotation of the motor is easily
accumulated.

[0013] In the motor chamber, because a fuel flow is
generated constantly in a peripheral direction on the fil-
ter surface as the outer rotor rotates, the prosection of
dirt absorbed in the filter that falls off once again and
meanders around the interior of the motor chamber in-
creases. As a result, it is difficult to keep the interior of
the motor clean, thereby causing the bearing to be dam-
aged and causing the fuel pump to break down when
there is a reverse flow of dirt inside the pump chamber.
[0014] The pump discharge path that is provided in a
vertical direction directly above the impeller must be po-
sitioned on an inner side of the filter in the motor cham-
ber. Therefore, if the outer diameter of the pump is in-
creased in order to speed up the circumferential speed,
the position of the filter needs to be moved towards the
outer circumferential side so that the size of the fuel
pump is increased.

[0015] In contrast, in the technology of Document 2,
because the electric motor is positioned in a central
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chamber partitioned by a partition wall of the casing, al-
though abrasion powder from the electric motor does
not become mixed into the fuel, and it is possible to en-
large the outer diameter of the pump impeller while
keeping the outer diameter of the fuel pump small, the
problem remains that cleaning and lubrication of the
electric motor is still not possible.

[0016] If a small amount of fuel infiltrates into the cen-
tral chamber and is turned into a gas, the possibility ex-
ists that the fuel will be ignited by an electrical discharge
or the like.

SUMMARY OF THE INVENTION

[0017] The fuel pump unit according to the presentin-
vention is a fuel pump unit in which a pump section,
which takes in and pressure feeds fuel, and a motor sec-
tion, which has a motor rotor one end of whose rotation
shaft is fixed to the pump section, are provided inside a
pump housing having an intake aperture and a dis-
charge aperture, and in which a fuel flow path is formed
inside the motor section. One end side of the rotation
shaft of the motor rotor is rotatably supported by a brack-
et member, a motor housing that covers the motor rotor
in the circumferential direction is mounted to the bracket
member, and a bearing section that rotatably supports
another end of the rotation shaft is formed in the motor
housing. As a result, the motor section is made to be
supported by the bracket member and not by the pump
housing.

[0018] According to this invention, the gap in the bear-
ing section can be properly secured without any defor-
mation occurring in the motor section when the motor
section is mounted to the pump housing. The pump sec-
tion and motor housing can be assembled in separate
steps.

[0019] Itis also possible for a gap to be formed in an
axial direction and circumferential direction of the motor
section between the motor section and the pump hous-
ing, and for the fuel flow path to be formed by this gap.
[0020] In this case, a fuel flow is formed at least along
the bearing section provided at an outer circumferential
section of the motor housing and at the distal end sec-
tion in the mounting direction thereof.

[0021] It is also possible for a mounting section that
protrudes in the shape of a wall to be provided on a mo-
tor rotor side of the bracket member, and for the motor
housing to be mounted so as to be fitted to the mounting
section.

[0022] In this case, even if bending moment from the
motor section acts on the bracket member, it is possible
to suppress deformation of the plate-shaped section.
Assembly of the motor housing is thus simplified.
[0023] Itis also possible for a through hole running in
an axial direction to be provided in the bearing section
that enables a shaft end section of the rotation shaft of
the motor rotor to be viewed from the bearing section
mounting direction at least at a time when the motor sec-
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tion is assembled by fitting the other end of the rotation
shaft in the bearing section.

[0024] In this case, because it is possible using the
through hole provided in the bearing section to view the
shaft end section of the rotation shaft of the motor rotor
from the direction from which itis mounted in the bearing
section when the motor section is being assembled, as-
sembly is simplified.

[0025] It is also possible for a cap member that sub-
stantially covers a distal end side in the mounting direc-
tion of the motor housing to be inserted and fitted in the
axial direction of the motor housing, and for the bearing
section to be provided in the cap member.

[0026] In this case, it is difficult for the bearing section
to be deformed during assembly.

[0027] Here, the fitting is not limited solely to stop gap
fitting and includes intermediate fitting and tight fitting,
provided that there are no deforming effects on the bear-
ing section. Namely, the insertion may also be a press
insertion.

[0028] It is also possible for the pump housing to be
formed by a cylindrical casing member that extends in
an axial direction of the rotation shaft, an inlet cover that
has an intake aperture for the fuel and that covers the
impeller between itself and the bracket member, and an
outlet cover that has a discharge aperture for the fuel
and that covers the radial direction of the motor section,
and for the inlet cover and the outlet cover to be fixed
respectively to both end sections of the casing member.
[0029] In this case, because an inlet cover and outlet
cover that require a comparatively complex configura-
tion starting with the intake aperture and discharge ap-
erture are formed as separate members, manufacturing
is simplified.

[0030] It is also possible for at least one of the inlet
cover and outlet cover to be fixed by riveting to the cas-
ing member.

[0031] In this case, the apparatus can be manufac-
tured easily and at low cost.

[0032] It is also possible for the pump section to be
formed by placing an impeller having a larger outer di-
ameter than an outer diameter of the motor housing on
a rear surface of that side of the bracket member to
which the motor housing is mounted, and for the pump
section and the motor section to be connected by a
pump side connecting flow path that extends from an
outer circumferential section of the pump section.
[0033] In this case, even if the motor section has a
comparatively small diameter, fuel that is pressure fed
by the impeller can be guided to the motor section.
[0034] Itis also possible for a toroidal chamber to be
provided at an outer circumference of the motor hous-
ing, and for a filtration section to be formed by placing
a filtration apparatus for the fuel inside the toroidal
chamber.

[0035] In this case, the filtration section can be built
in while the space that overlaps with the impeller in the
radial direction is effectively used.
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[0036] Itis also possible for the filtration section to be
sealed off from the pump section.

[0037] In this case, because the filtration section is
sealed off from the pump section, all the fuel flows to the
motor section, and there is no flow from the filtration sec-
tion returning directly to the pump section.

[0038] Itis also possible for the pump side connecting
flow path to be provided inside the bracket member.

[0039] In this case, a reduction in space can be
achieved.
[0040] Itis also possible for the pump side connecting

flow path to be formed by covering a section of a groove
that is formed in a surface of the bracket member with
a shielding member that abuts against the bracket mem-
ber.

[0041] In this case, the pump side connecting flow
path can be formed simply.

[0042] Itis also possible for the pump side connecting
flow path to be provided with a flow path that is located
within a plane that is substantially parallel with a rotation
plane of the impeller and that travels from a vicinity of
an outer circumferential section of the impeller inwards
in a radial direction.

[0043] In this case, even if dirt or the like flows from
the pump section in the axial direction of the impeller, it
is possible to prevent the dirt from reaching a position
directly above the outer circumferential section of the
pump section in the axial direction thereof.

[0044] It is also possible for the motor section to be
formed at one of the bracket members; for the pump
section to be formed at another of the bracket members;
for afiltration section to be formed as a fuel filtration ap-
paratus at an outer circumference of the motor housing;
for a pump side connecting flow path that connects an
interior of the pump section to an interior of the motor
section to be provided in a vicinity of a mounting section
of the bracket member and the motor housing; for a fil-
tration side connecting flow path that connects the motor
section and the filtration section to be provided in the
motor housing; and for the fuel that is taken in from the
intake aperture to flow from the pump section along the
pump side connecting flow path and into the motor sec-
tion, and after the fuel has flowed along the filtration side
connecting flow path and into the filtration section for it
to be discharged to the discharge aperture.

[0045] In this case, because there is provided a pump
side connecting flow path and afiltration side connecting
flow path, and fuel that is taken in from the intake aper-
ture flows in sequence through the pump section, motor
section, and filtration section to the discharge aperture,
dirt such as abrasion powder that is generated from
movable sections within the motor section is transported
out, together with the fuel, to the filtration section and is
filtered, and clean fuel can be discharged from the dis-
charge aperture.

[0046] Itis also possible for there to be provided a cap
member thatis inserted in the axial direction of the motor
housing and is fitted therein and that substantially cov-
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ers a distal end side in the mounting direction of the mo-
tor housing, and that also forms the bearing section; and
fora gap thatis continuous in at least the radial direction
of the motor housing to be provided between the cap
member and the pump housing, and for a through hole
to be provided in a section of the cap member so as to
face the gap; and for the filtration side connecting flow
path to be formed by the through hole and the gap.
[0047] Inthis case, because fuel flows via the filtration
side connecting flow path from the though hole in the
cap member thatis provided in the bearing section along
a gap that is continuous in at least the radial direction
to the filtration section at the outer circumference of the
motor housing, a fuel flow path is formed in the vicinity
of the bearing section. As a result, dirt such as abrasion
powder and the like that is generated by the bearing sec-
tion is efficiently cleaned and transported to the filtration
section.

[0048] Itis also possible for the bearing section to be
provided with an aperture that faces the filtration side
connecting flow path

[0049] Inthis case, because itis possible for the bear-
ing section to be in contact via the aperture with the fuel
flowing along the filtration side connecting flow path, dirt
such as abrasion powder and the like that is generated
by the bearing section is efficiently cleaned and trans-
ported to the filtration section.

[0050] It is also possible for the cap member to be a
brush holder in which is placed a brush that is abutted
against a commutator that is provided in the motor rotor.
[0051] In this case, because the cap member above
which is formed the filtration side connecting flow path
is a brush holder, dirt such as abrasion powder created
by the contact between the commutator and the brush
and the like that is generated by the bearing section is
efficiently cleaned and transported to the filtration sec-
tion.

BRIEF DESCRIPTION THE DRAWINGS
[0052]

FIG. 1is a schematic cross-sectional view in an ax-
ial direction showing the fuel pump unit according
to the present invention.

FIG. 2 is a cross-sectional view taken along the line
A-Ain FIG. 1.

FIG. 3A is a plan view looking in the direction B in
FIG. 1. FIG. 3B is a cross-sectional view taken
along the line D-D in FIG. 3A.

FIG. 4A is a plan view showing the brush holder ac-
cording to the present invention. FIG. 4B is a frontal
view of the same. FIG. 4C is a cross-sectional view
taken along the line G-G in FIG. 4A. FIG. 4D is a
cross-sectional view taken along the line H-H in
FIG. 4A.

FIG. 5A is a top view showing the outlet cover ac-
cording to the present invention. FIG. 5B is a cross-
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sectional view taken along the line J-J in FIG. 5A.
FIG. 6 is a partial enlarged cross-sectional view for
describing a fuel flow path within the fuel pump unit
according to the present invention.

FIG. 7 is a schematic explanatory view looking in
the direction C in FIG. 1 for describing a connecting
flow path on afiltration side according to the present
invention.

FIG. 8 is a schematic cross-sectional view in an ax-
ial direction showing a modified example of the fuel
pump unit according to the present invention.

FIG. 9A is a top view showing the brush holder ac-
cording to the modified example of the present in-
vention. FIG. 9B is a cross-sectional view taken
along the line L-L in FIG. 9A. FIG. 9C is a rear view
showing the brush holder according to the present
invention. FIG. 9D is a cross-sectional view taken
along the line N-N in FIG. 9A.

FIG. 10A is a rear view showing an outlet cover of
the modified example according to the present in-
vention. FIG. 10B is a cross-sectional view taken
along the line Q-Q in FIG. 10A. FIG. 10C is a top
view showing another outlet cover according to the
present invention.

FIG. 11 is a schematic explanatory view looking in
the direction K in FIG. 8.

DETAILED DESCRIPTION OF THE INVENTION

[0053] Preferred embodiments of the present inven-
tion will now be described with reference made to the
drawings. It is to be understood that the present inven-
tion is not limited by the embodiments given below, for
example, component elements of these embodiments
may be combined together as is appropriate.

[0054] Fig1is aschematic cross-sectional view in the
axial direction for describing the fuel pump unit 1 accord-
ing to an embodiment of the present invention. FIG. 2 is
a cross-sectional view taken along the line A-A in FIG.
1. FIG. 3A is a plan view looking in the direction B in
FIG. 1. FIG. 3B is a cross-sectional view taken along the
line D-D in FIG. 3A.

[0055] The fuel pump unit 1 according to the present
embodiment is positioned such thatitis immersed in fuel
inside a fuel tank (not shown) of a vehicle or motorcycle
or the like, and takes in fuel that is in the fuel tank via
an intake aperture 3a, and feeds it via a discharge ap-
erture 11a to a fuel injection section. As is shown in
FIGS. 1 and 2, the fuel pump unit 1 has a pump section
P that is mounted on a base bracket 2 (i.e., a bracket
member), a motor section M, and a filtration section F.
The fuel pump unit 1 also has a substantially columnar-
shaped external configuration that is enclosed by a
pump housing PC that is formed by an inlet cover 3, a
pump unit casing 15, and an outlet cover 11.

[0056] In orderto simplify the description given below,
asisshownin FIG. 1, the fuel pump unit 1 is represented
such that a motor shaft 8a (i.e., a rotation shaft) of the
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pump section P extends in a vertical direction, and such
that the intake aperture 3a is positioned below the fuel
pump unit 1, while the discharge aperture 11a is posi-
tioned above the fuel pump unit 1. Relative positions in
the axial direction of the fuel pump 1 are referred to sim-
ply as the upper side and lower side. Moreover, in the
description of each component, provided that the upper
side (or lower side) of a drawing is not particularly spec-
ified, positions and directions are represented on the ba-
sis of an assembly layout such as that shown in FIG. 1.
[0057] However, the actual configurational attitude is
not limited to this type of attitude. For example, the entire
fuel pump unit 1 may also be appropriately positioned
sloping away from a vertical direction.

[0058] The base bracket 2 is provided with a circular
plate shaped plate section 2A that is positioned in a hor-
izontal direction. A motor housing mounting section 2b
(i.e., amounting section) and a fuel guide groove 2f (see
FIG. 3B) are provided on a motor section supporting sur-
face 2c, which is a top surface of the plate shaped sec-
tion 2A. A pump casing groove 2e is provided on a pump
section supporting surface 2d, which is a bottom surface
of the plate shaped section 2A.

[0059] A bearing section 2a that holds a shaft in an
orthogonal direction relative to the plate shaped section
2A such that the shaft is able to rotate is provided at a
central section of the plate shaped section 2A. A fuel
guide hole 2g (see FIG. 3B) is provided between the fuel
guide groove 2f and the pump casing groove 2e such
that it penetrates both.

[0060] The motor housing mounting section 2b is a
wall shaped section that is provided in a substantially
cylindrical shape extending vertically upwards from the
plate shaped section 2A and substantially coaxially with
the center of the plate shaped section 2A. A motor hous-
ing 6, which is described below, is able to be fitted in an
axial direction to an exterior of the motor housing mount-
ing section 2b.

[0061] The pump casing groove 2e is shaped as a cir-
cular arc on a cross-section in the radial direction of the
plate shaped section 2A, and is provided so as to form
a C shape within the pump section supporting surface
2d running along an outer peripheral section of an im-
peller 5, which is described below. As is shown in FIG.
3A, a section from a casing groove start end section 3S
that is provided at a position that overlaps the intake ap-
erture 3a in the axial direction to a casing groove termi-
nal end section 3E, which is the terminal end of the C
shape, is provided at a position so as to substantially
overlap the pump casing groove 3c shown in the draw-
ing. The radius of the C shape is larger than the outer
radius of the motor housing 6.

[0062] The fuel guide hole 2g is a through hole that
penetrates from the pump casing 2e to the motor section
supporting surface 2c side of the casing groove terminal
end section 3E. Accordingly, as is shown in FIG. 3B, the
upper aperture of the fuel guide hole 2g is positioned on
an outer side in the radial direction of the motor housing
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6.

[0063] The fuel guide groove 2fis a groove that is pro-
vided in a horizontal direction from the aperture section
of the fuel guide hole 2g towards an inner radial side of
the plate shaped section 2A. The fuel guide groove 2f
intersects the motor housing mounting section 2b in a
radial direction extending to the inner radial side of the
motor housing mounting section 2b so as to terminate
before the bearing section 2a.

[0064] The bearing section 2a may be any bearing
provided thatitis able to radially support a rotation shaft,
and various radial slide bearings can be preferably
used. In particular, bearings whose structure and mate-
rial enable a lubrication effect to be obtained as a result
of fuel infiltrating gaps in the bearing may be used. The
bearing section 2a may fix a bearing that is formed as
a separate member, or may be formed in the plate
shaped section 2A itself.

[0065] The pump P is provided with an impeller 5 that
is rotatably provided along the pump section supporting
surface 2d, and with a space for pressure feeding fuel
that is formed in the pump casing groove 2e and the
pump casing groove 3c (described below) and the like
and at the periphery of the impeller 5 by covering the
impeller 5 from below using the inlet cover 3. The inlet
cover 3 is fixed to the base bracket 2 by a pump unit
casing 15 (described below).

[0066] The impeller 5 is formed by a circular plate
shaped member that has a shaft hole in its center for
fitting the rotation shaft. A large number of blades 5a
having a suitable airfoil shape that extend vertically for
a predetermined length in a radial direction and that are
positioned at a predetermined spacing in a circumferen-
tial direction are provided at outer circumferential sec-
tions of the circular plate. The length of the blades 5a in
the radial direction is appropriately set to correspond to
the width of the radial direction cross section of the pump
casing groove 2e.

[0067] The inlet cover 3 is provided with a sealing sur-
face 3e on an outer circumferential side of the top sur-
face thereof that can be placed tightly against the pump
section supporting surface 2d. A pump casing section
3b, which is a concave section that houses the outer
circumferential side surfaces and bottom surfaces of the
impeller 5 so that each one is a slight distance apart is
provided at an inner side in the radial direction of the
sealing surface 3e. An intake aperture 3a is provided at
a bottom surface of the inlet cover 3 so as to open up
directly below outer an circumferential section of the im-
peller 5.

[0068] The pump casing groove 3c, which is a C
shaped groove having substantially the same shape as
the pump casing groove 2e, is formed at a bottom sec-
tion of the pump casing section 3b from the casing
groove start end section 3S to the casing groove termi-
nal end section 3E.

[0069] Athrustbearing 4 that supports a rotation shaft
such that it can rotate in a thrust direction is provided at
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a center section of the pump casing section 3b. The
thrust bearing 4 may be any type of material and have
any type of configuration provided that it has suitable
slide properties when immersed in fuel.

[0070] The pump section P is structured as is de-
scribed above. When the impeller 5 rotates in the direc-
tion indicated by the arrow in FIG. 3A (i.e., clockwise in
FIG. 3A), fuel is drawn in from the intake aperture 3a,
and fuel inside the pump casing grooves 2e and 3c is
raised in pressure between the casing groove start end
section 3S and the casing groove terminal end section
3E by the blades 5a, so that it can be fed to the fuel
guide hole 2g.

[0071] This type of pump P may employ a variety of
known pump structures that are known by names such
as, for example, centrifugal pumps, volute pumps, and
regenerative pumps.

[0072] The motor section M is provided with a motor
rotor 8, field magnets 7, a motor housing 6, and a brush
holder 9 (i.e., a cap member). These members form an
inner rotor type of DC motor with an attached brush.
[0073] The motor rotor 8 is provided with an armature
8b having a predetermined pole in a center section of a
motor shaft 8a, and is also provided with a commutator
8c at a top end side of the motor shaft 8a that has a
brush contact surface in a radial direction. (In FIG. 2,
because the drawing is schematic, details such as the
winding coil of the commutator 8b have been omitted).
[0074] On the bottom side of the armature 8b of the
motor shaft 8a, at a distal end section of the motor shaft
8a that is supported in a radial direction by the bearing
section 2a and that protrudes at the bottom side of the
bearing section 2a, a shaft distal end section that is fixed
in a shaft hole in the center of the impeller 5 and pro-
trudes downwards from the impeller 5 is supported in
the axial direction by the thrust bearing 4.

[0075] The motor housing 6 is a circular cylinder
member having apertures at both ends thereof, the mo-
tor housing 6 is externally fitted from above in the axial
direction to the motor housing mounting section 2b, and
is mounted vertically above the motor section support-
ing surface 2c. By mounting the motor housing 6 in this
manner, damage such as the bearing gap of the bearing
section 2a being deformed and narrowed during assem-
bly is removed, and itis possible to reinforce the external
fitting section of the motor rotor 8 so that it is able to
receive a considerable bending moment.

[0076] The motor housing 6 can be formed, for exam-
ple, by cutting a steel pipe or the like.

[0077] The field magnets 7 have a partial cylindrical
shape whose outer circumferential surface can be
placed tightly against an inner surface of the motor
housing 6. As is shown in FIG 2, the field magnets 7 are
formed by two permanent magnets that face each other
in the radial direction. The inner circumferential surface
of each field magnet 7 has an inner diameter that forms
a predetermined gap between itself and an outer cir-
cumferential surface of the motor rotor 8. Two field mag-
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nets 7 are placed adjacent to each other in the circum-
ferential direction via a spacer 16, and are thrust in the
circumferential direction by a pressing member 17 that
faces the spacer 16 in the radial direction. As a result,
they are fixed in predetermined positions relative to the
motor housing 6.

[0078] The spacer 16 and the pressing member 17
are both formed so as to be thinner in the radial direction
than the permanent magnets 7. Because of this, be-
tween the field magnets 7 in the circumferential direc-
tion, a gap is formed that is continuous in the axial di-
rection and that is larger than the gap in the radial direc-
tion between the field magnets 7 and the motor rotor 8.
This structure enables fuel to flow easily through the mo-
tor housing 6 in the axial direction.

[0079] The brush holder 9 is a member that is fitted
by being inserted into the inner circumferential surface
of a top end section of the motor housing 6 so as to cover
the motor rotor 8 from above. The brush holder 9 is
formed by fixing a bearing section 9a that is formed by
a penetrating cylindrical hole that supports a motor shaft
8ain aradial direction, and a brush 10 that supplies cur-
rent to the motor rotor 8 by coming into contact with the
commutator 8c from the outer side in the radial direction.
[0080] After being fitted, the brush holder 9 is fixed to
the motor housing 6 using a suitable apparatus such that
no deformation occurs that may cause a malfunction in
the bearing section 9a. For example, the brush holder
9 may be fixed by providing a suitable fixing member.
This might involve fitting the brush holder using a form
that does not allow the brush holder to be withdrawn
such as a snap-fit, or making the fitting a screw tight fit
by using pressure insertion.

[0081] Because the bearing section 9a is open in the
axial direction, when the brush holder 9 is assembled
by being inserted into the motor housing 6, it is possible
to view the shaft end section of the motor shaft 8b from
the direction of insertion, enabling the ease of assembly
to be improved.

[0082] The brush holder 9 will now be described in
more detail while reference is made to FIGS. 4A, 4B,
4C, and 4D. FIGS. 4A and 4B are an explanatory plan
view and an explanatory front view for describing the
brush holder 9 according to the present embodiment,
while FIGS. 4C and 4D are cross-sectional views taken
along the lines G-G and H-H respectively in FIG. 4A.
[0083] The brush holder 9 is provided with a concave
hole-shaped commutator housing section 9b for hous-
ing the commutator 8c. The commutator housing sec-
tion 9b is positioned above a center section of a flange
section 9c that extends in a horizontal direction and cov-
ers the aperture section of the motor housing 6. The
brush holder 9 is also provided with a fitting section 9e
shaped like a cylindrical wall that is positioned at a bot-
tom surface in the circumferential direction of the same
flange section 9c and fits inside the motor housing 6.
[0084] On the side surface side of the commutator
housing section 9b there are provided brush fixing sec-
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tions 9f that face in a horizontal direction and into which
brushes 10 are inserted and fixed.

[0085] Penetrating holes 9d are provided at two loca-
tions on the flange section 9c on an inner circumferential
side of the fitting section 9e. The penetrating holes 9d
are provided in order that the internal pressure gener-
ated by the fuel inside the motor section M is maintained
at a constant equilibrium with the external pressure from
the fuel in outer circumferential sections of the motor
section M.

[0086] A wiring anchoring section 9g is formed by pro-
trusions and grooves and the like that are provided in
order to anchor electrical wiring of the brush 10.
[0087] For the material of the brush holder 9 it is pos-
sible to employ a synthetic resin molded product having
an appropriate electrical resistance and having suffi-
cient slidability to allow the bearing section to be formed.
By using a synthetic resin molded product, it is possible
to easily form these additional shapes. Even if the fitting
section 9e is deformed by pressure insertion, it is difficult
for that deformation to reach as far as the bearing sec-
tion 9a.

[0088] The filtration section F is formed by placing a
filter member 12, whose outer configuration is shaped
substantially as a circular cylinder, in a toroidal chamber
enclosed by the pump unit casing 15 that is shaped like
a circular cylinder and extends substantially coaxially
with the motor section M so as to enclose an outer cir-
cumference thereof, the base bracket 2 that is fixed be-
low the pump unit casing bracket, the motor housing 6,
and an outlet cover 11 (described below).

[0089] The pump unit casing 15 has a top fixing sec-
tion 15a and a bottom fixing section 15b that have a cir-
cular cylinder shape and are formed at a top and bottom
aperture end sections of the pump unit casing 15. The
inside diameter of each fixing section is slightly en-
larged, and an inner surface step is formed at a prede-
termined position in the axial direction. The base bracket
2 is inserted into the bottom fixing section 15b from be-
low the pump unit casing 15 and is anchored. When the
inlet cover 3 is inserted from below, by riveting the bot-
tom fixing section 15b to the outer circumferential sec-
tion of the inlet cover 3, the base bracket 2 is fixed to
the pump unit casing 15.

[0090] End sections in a vertical direction of the filter
member 12 are anchored respectively to a top sealing
member 14 and a bottom sealing member 13 and are
fixed in position with a gap provided in the radial direc-
tion relative to the motor housing 6 and the pump unit
casing 15. This gap in the radial direction forms a flow
path facing the filter member 12 that allows fuel to move
in an axial direction and circumferential direction.
[0091] The filter member 12 may be any material and
configuration provided that the filter can be placed inside
the toroidal chamber and can filter fuel to the necessary
degree of cleanliness. For example, net type, fabric
type, porous type, and granular type of filters that can
filter dirt, such as bearing abrasion powder, which is of
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a size that may cause harmful effects to the operation
of latter stage fuel injection valves may be employed.
[0092] The bottom sealing member 13 is formed by
toroidal plate-shaped packing, and is positioned so as
to be placed tightly against the bottom surface of the
motor section supporting surface 2c, and is also posi-
tioned such that an outer circumference and inner cir-
cumference of the toroidal section of the bottom sealing
member 13 are in contact in a circumferential direction
respectively with the inner circumferential surface of the
pump unit casing 15 and the outer circumferential sur-
face of the motor housing 6. As a result, the bottom sur-
face side of the toroidal chamber is sealed, and is kept
in a state whereby fuel cannot directly enter or exit the
toroidal chamber from the pump section P.

[0093] As is shown in FIG. 3B, the bottom sealing
member 13 is formed as a shielding member that covers
the top of the fuel guide groove 2f. As a result, the fuel
guide hole 2g and the fuel guide groove 2f form a con-
necting flow path (i.e., a pump side connecting flow
path) that connects the pump section P with the motor
section M.

[0094] The top sealing member 14 is formed by the
same packing as the bottom sealing member 13 and an
inner circumference of the toroidal section thereof is
fixed to the outlet cover 11.

[0095] Here, the outlet cover 11 will be described.
[0096] FIG. 5A is a top surface explanatory view for
describing the outlet cover 11. FIG. 5B is a cross-sec-
tional view taken along the line J-J in FIG. 5A.

[0097] The outlet cover 11 is circular when viewed
from above. The outlet cover 11 is covered by a plate
member except for the discharge aperture 11 a that is
provided in the vicinity of the outer circumference of the
outlet cover 11. Also, an outer circumference wall 11b
shaped like a circular cylinder wall is provided below the
outer circumference of the plate member. A partition wall
11d shaped like a circular cylinder wall is provided co-
axially in the same direction as the outer circumference
wall 11b at an inner side in the radial direction of the
outer circumference wall 11b.

[0098] An outer circumference groove 11c is formed
between the partition wall 11d and the outer circumfer-
ence wall 11b in the radial direction. The size of the outer
circumference groove 11c is such that when the top
sealing member 14 is externally fitted onto the partition
wall 11d, the outer circumference of the top sealing
member 14 faces the inner circumference of the parti-
tion wall 11d with an appropriate gap being provided.
[0099] A brush guide housing section 11e that is
formed in the shape of a concave hole by the partition
wall 11d and the top plate member is formed with a size
and configuration that allows it to house inside itself the
top surface side of the brush holder 9 that is above the
flange section 9c.

[0100] Because the outlet cover 11 does not have any
section requiring precise dimensions such as the bear-
ing section and the like, it may be deformed by internal
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pressure so long as it provides sufficient strength
against the internal pressure of the filtration section F.
Accordingly, a synthetic resin molded component can
be preferably used for the outlet cover 11. If a synthetic
resin molded component is used, then even if the brush
holder 9 has a complex configuration, the outlet cover
11 can easily be formed in a shape that provides a suit-
able gap to match the complex configuration. A member
such as an anchor hook 11f used for mounting on the
fuel tank can be easily provided integrally.

[0101] AsisshowninFIG. 1, the inner circumferential
section of the top sealing member 14 is fixed in the cir-
cumferential direction and upward direction to an outer
circumferential section of the partition wall 11d. The out-
er circumferential wall 11b is fitted inside the top fixing
section 15a that is provided at a top end section of the
pump unit casing 15, and is fixed to the top fixing section
15a by riveting. At this time, a gap 19 is formed between
the outer circumferential section of the top sealing mem-
ber 14 and the inner circumferential surface of the outer
circumferential wall 11b that allows fuel that has passed
through the filter member 12 to flow to the discharge ap-
erture 11a.

[0102] In a state of assembly such as this, the top sur-
face side of the brush holder 9 has a suitable gap be-
tween itself and the inner surface of the brush guide
housing section 11e. A continuous gap is thus formed
that allows fuel to move smoothly in the radial direction
and the circumferential direction. The partition wall 11d
and the top sealing member 14 are placed so as to open
up a gap 18 in the radial direction with the flange section
9c of the brush holder 9.

[0103] As a result, a filtration side connecting flow
path f2 that connects the interior of the pump section P
with the filtration section F is formed by the through hole
9d and the gap between the brush holder 9 and the inner
surface of the outlet cover 11.

[0104] Next, the operation of the fuel pump unit 1 ac-
cording to an embodiment of the present invention will
be described.

[0105] FIG. 6 is a partial enlarged cross-sectional
view for describing a fuel flow path inside the fuel pump
unit 1. FIG. 7 is a schematic explanatory view looking in
the direction C in FIG. 1 for describing a connecting flow
path f2 on a filtration side.

[0106] According to the fuel pump unit 1 of the present
embodiment, when the motor section M is driven so that
the impeller 5 is rotated with the fuel pump unit 1 im-
mersed in a fuel tank or the like, fuel is taken in from the
intake aperture 3a and is transported while the pressure
thereof is raised inside the pump casing grooves 2e and
3c. As is shown by the arrows in the drawings, the fuel,
which is at increased pressure, is fed from the pump
section P to the motor section M through the pump side
connecting flow path f1 that is formed by the fuel guide
hole 2g, the fuel guide groove 2f, and the bottom sealing
member 13.

[0107] The flow of fuel inside the pump section P
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moves towards the bearing section 2a and flows so as
to lubricate the bearing section 2a. It then flows forward
while covering the motor rotor 8 and field magnets 7 ei-
ther between the motor rotor 8 and the field magnets 7
or through the gap in the circumferential direction of the
field magnets 7 and 7. Accordingly, a flow that detours
around the vicinity of the commutator 8c is generated.
[0108] Either flow enables fuel to be fed from the mo-
tor section M to the filtration section F by the filtration
side connecting flow path f2. Not only fuel, but heat and
dirt are also transported. Therefore, the motor rotor 8
and the field magnets 7 are cooled, and abrasion pow-
der generated by the bearing sections 2a and 9a and by
the commutator 8c is removed. At this time, because the
filtration side connecting flow path 2 is provided so as
to be connected to the gap in the radial direction above
the brush holder 9, a flow of fuel is also generated in the
vicinity of the area above the bearing section 9a, so that
cleaning, lubrication, and cooling of the bearing section
9a can be performed efficiently.

[0109] In the filtration section F, as is shown by the
arrows in FIG. 6, fuel passes along the gap in the radial
direction between the motor housing 6 and the filter
member 12, and passes through the filter member 12.
It then arrives at the gap between the filter member 12
and the pump unit casing 15 and passes through the
gap 19 moving towards the discharge aperture 11. It is
then discharged from the discharge aperture 11 a. At
this time, dirt and the like is filtered out by the filter mem-
ber 12 so that the fuel is discharged as clean fuel.
[0110] In this way, because the fuel pump unit 11 of
the present embodiment filters fuel that it discharges,
clean fuel can be supplied, for example, to the fuel in-
jection pump in latter stages.

[0111] Because a flow that runs substantially along
the axial direction of the motor rotor 8 is formed between
the bottom end side pump side connecting flow path f1
that is provided in the vicinity of the bearing section 2a
inside the motor section M and the top end side filtration
section connecting flow path f2 that is provided in the
vicinity of the commutator 8c, heat and dirt inside the
motor section M can be efficiently transported out.
[0112] Either of the flow paths of the fuel that passes
through the filter member 12 is able to pass in the axial
direction of the filter member 12, however, while the filter
12 is comparatively clean, the shortest flow path that
flows horizontally from the gap 18 and passes through
the gap 19 is superior. As dirt adheres to the filter mem-
ber 12 and blockages appear, the flow path that cuts
across the filter member 12 is gradually lowered. When
the entire axial direction is blocked, the filter is at the
end of its usable period.

[0113] Inthis manner, in the present embodiment, be-
cause the filtration side connecting flow path 2 is pro-
vided at one end section (the top end section) in the axial
direction of the filter member 12, blockages caused by
fouling of the filter member 12 progress from the one
end section side and the flow path is detoured corre-
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sponding to these blockages. As a result, although the
filter surface area is gradually narrowed, the filter sur-
face forming the actual flow path is easily able to main-
tain its cleanness, and compared with when the entire
filter surface is blocked uniformly, the performance such
as the discharge rate and pump load and the like are
stable for a considerable length of time.

[0114] Inthe flow path of the present embodiment, the
filtration section F and the motor section M are connect-
ed only by the filtration side connecting flow path 2, and
the majority thereof is separated by the motor housing
6 that covers the motor rotor 8. Therefore, the rotating
flow of the fuel created by the motor rotor 8 is violent
inside the motor section M, but extremely gentle inside
the filtration section F. As a result, it is difficult for dirt
and the like adhering to the filter member 12 to be af-
fected by the rotation of the motor rotor 8. Namely, com-
pared with when the rotor is rotating in the vicinity of the
filter, it is extremely rare for dirt from the filter member
12 to become detached and float freely in the fuel. Ac-
cordingly, there is no reverse flow of dirt to the motor
section M.

[0115] Even if dirt that is not able to become adhered
to the filter member 12 temporarily increases, compared
with the length in the axial direction of the filtration sec-
tion F, its width is extremely narrow. Therefore, the dirt
has to return through the filtration side connecting flow
path f2 via the gap 18 that is placed further to the one
end side of the filtration section F. Therefore, it is difficult
for the dirt to reverse flow into the motor section M.
[0116] Accordingly, because the interior of the motor
section M is kept comparatively clean, it is possible to
reduce faults such as dirt becoming blocked in the bear-
ing gaps of the bearing sections 2a and 9a, and to there-
by improve reliability.

[0117] The fuel pump unit 1 is typically used in a
placement attitude such as that in the above explana-
tion. In this case, because dirt inside the filtration section
F is precipitated out by its own weight, reverse flow be-
comes even more difficult.

[0118] In the present embodiment, a pump section P
is provided that has an impeller 5 in which blades 5a are
provided to cover a diameter that is larger than the outer
diameter of the motor section M, and the outer circum-
ferential section of the pump section P and the inner sec-
tion of the motor section M are connected by the pump
side connecting flow path f1. Therefore, even at a com-
paratively low rotation speed, it is possible to raise the
circumferential speed of the impeller 5 and raise the
pump pressure, and to thereby make the structure of the
motor section M smaller. It is also possible to reduce the
noise when the pump is in operation.

[0119] Because thefiltration section F is placed above
the pump section P that protrudes to the outer side of
the motor section M, space inside the columnar shaped
interior can be utilized effectively and a compact struc-
ture can be achieved.

[0120] The pump side connecting flow path f1 arrives
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at the motor section M via the fuel guide groove 2f that
forms a horizontally bent flow path from the fuel guide
hole 2g that extends vertically upward. Accordingly,
even if dirtinside the motor section M falls due to its own
gravity, it falls onto the exit aperture of the fuel guide
groove 2f. The force that propels the dirt in a horizontal
direction along the fuel guide groove 2f does not work
from the motor section M side, but, in contrast, highly
pressured fuel is pressure fed from the pump section P
side. Therefore, the dirt does not return to the blades
5a. Accordingly, even if the pump section P is placed
vertically underneath, it is still possible to prevent dirt
from reverse flowing to the blades 5a and damaging the
pump section P. Thus an improvement in reliability is
achieved.

[0121] Next, a modified example of the present em-
bodiment will be described briefly.

[0122] FIG. 8 is a schematic cross-sectional view in
an axial direction for describing showing the fuel pump
unit 50 according to a modified example of the present
embodiment.

[0123] The fuel pump unit 50 of this modified example
uses a commutator 80c instead of the commutator 8c of
the fuel pump unit 1, and consequently uses a brush
holder 22 and an outlet cover 23 instead of the brush
holder 9 and the outlet cover 11. In addition, a bottom
sealing member 20 and a top sealing member 21, which
form the modified example, are used instead of the bot-
tom sealing member 13 and top sealing member 14. The
remainder of the structure is the same as the sections
described above. Only those sections that are different
from those above are described below.

[0124] As is shown in FIG. 8, the commutator 80c is
a type of commutator that abuts against the brush 10 in
the axial direction. Therefore, the brush holder 22 has
a configuration that allows it to hold the brush 10 in the
axial direction.

[0125] FIG.9Ais atop explanatory view for describing
the brush holder 22. FIG. 9B is a cross-sectional view
taken along the line L-L in FIG. 9A. FIG. 9C is a rear
explanatory view. FIG. 9D is a cross-sectional view tak-
en along the line N-N in FIG. 9A.

[0126] The brush holder 22 is provided with a cylindri-
cally shaped fitting section 22e that fits in an inner cir-
cumferential section of the motor housing 6 at a bottom
side of a circular top surface section 22h. Respective
inner surfaces thereof form a commutator housing sec-
tion 22b which is a concave hole capable of providing a
gap to store the commutator 80c. A flange section 22c
for providing an anchor with the end section of the motor
housing 6 is provided in the central section in the axial
direction of the fitting section 22e.

[0127] Brush fixing sections 22f that are formed by
through holes running in the axial direction are provided
in two locations on an upper side of the top surface sec-
tion 22h. A bearing section 22a that supports a motor
shaft 8a is provided in a center section of the top surface
section 22h. In the bearing section 22a, a shaft pressing
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member is constructed on a top end section thereof so
as to extend across in the radial direction. On the left
and right sides in the radial direction, a half moon
shaped gap is provided. As a result, a half moon-shaped
through hole is formed that allows a shaft end section
of the motor shaft 8a to be viewed during assembly. A
wiring anchor section 22g that anchors electrical wiring
of the brush is provided on a top surface section 22h at
a side of the bearing section 22a.

[0128] Asis shownin FIG 9D, a through hole 22d that
is notched in the top surface section 22h and in the up-
per side section of the flange section 22c¢ is provided at
a section of an outer circumferential section of the top
surface section 22h.

[0129] Asis shown in FIG. 8, the fitting section 22e is
fitted into the top end section of the motor housing 6,
and is anchored to an end section in the axial direction
of the motor housing 6 by the flange section 22e so as
to cover the top section of the motor section M. A brush
10 is inserted from above into the brush fixing section
22f.

[0130] The outlet cover 23 is a cap member that is
provided with a discharge aperture 11a on a top surface
side thereof in the same way as the outlet cover 11. It is
also provided with an outer circumferential wall in the
same way and is fixed to the pump unit casing 15.
[0131] FIGS. 10A, 10B, and 10C are a rear explana-
tory view, a cross-sectional view taken along the line
Q-Q, and a top explanatory view showing an outlet cover
23 according to this modified example.

[0132] A brush guide housing section 23e that pro-
vides a gap to house a top surface side of the brush
holder 22 is formed by the circular cylinder wall-shaped
partition wall 23d that forms the outer circumferential
groove 11c. A brush pressing section 23h formed by a
cylindrical conduit that is used for inserting a pressing
spring 25 in the axial direction so as to correspond to
the placement position of the brush 10 is mounted on a
top surface of the brush guide housing section 23e.
[0133] Asis shownin FIG. 8, the pressing springs 25
are provided in order to press the brush 10 against the
commutator 80c at a predetermined pressure, and are
compressed downwards by spring pressing members
26 that are inserted from above the brush pressing sec-
tion 23h. The aperture of the brush pressing section 23h
is sealed by the spring pressing members 26, and the
only aperture in the top surface of the outlet cover 23 is
the discharge aperture 11 a.

[0134] The brush holder 22 is urged from the outlet
cover 23 in the axial direction by the pressing force of
the pressing spring 25, so that a gap extending in the
radial direction and the circumferential direction is pro-
vided between the top surface of the brush holder 22
and the inner surface of the brush guide housing section
23e.

[0135] FIG. 11 is a schematic explanatory view look-
ing in the direction K in FIG. 8. As is shown in FIG. 11,
fuel flows through this gap from the through hole 22d,
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and a filtration side connecting flow path f2 is formed
from the gap 18 to the filtration section F.

[0136] AsisshowninFIG. 8, the bottom sealing mem-
ber 20 and the top sealing member 21 are examples of
metal plate members formed by rings whose cross sec-
tion in the axial direction is substantially U shaped. Ac-
cording to this type of configuration, they can be formed
as lightweight and low cost members. When the bottom
sealing member 20 is mounted to the bottom section of
the toroidal chamber, because it is possible to assemble
the bottom sealing member 20 in the toroidal chamber
by press insertion utilizing the springiness of the side
surfaces of the U shape, the ease of assembly is im-
proved.

[0137] In this modified example, the brush holder 22
is pressed via the pressing spring 25, however, because
the pressing direction is an axial direction, no failures
such as the bearing section 22a deforming occur. The
filtration side connecting flow path f2 has a working ef-
fect in the same way as the fuel pump unit 1, however,
in this modified example, in particular, because the
through hole 22d is provided at substantially the same
height as the brushing contact section of the brushes
10, dirt generated by the brushing contact of the brushes
is scattered in a horizontal direction by centrifugal force,
and in that state is reliably carried away via the through
hole 22d, so that the cleanliness of the motor section M
is further improved.

[0138] Inthe above explanation, a description is given
of when the respective gaps between the outlet covers
and the cap members are continuous in the radial direc-
tion and circumferential direction, however, in order to
form a flow of fuel to the bearing, it is sufficient if the
filtration side connecting flow path is continuous in the
radial direction extending over the bearing section.
[0139] In the above explanation, examples are given
of when the outlet cover and the cap member are not in
contact with each other, and of when they are in contact
via a spring. However, the outlet cover and the cap
member may be allowed to come into contact due to
pressure variations inside the pump housing provided
that the bearing section and the like that are provided in
the cap member are not deformed above a permissible
value.

[0140] For example, if the outlet cover is formed by a
material having a low rigidity, then it is possible to pro-
vide protrusions and partition walls and the like in order
to secure a gap from the cap member so as to prevent
unevenness in the gap caused by bending and the like
of the component. In this state, if the bearing section
does not cause excessive deformation, then when the
pump is being operated, the outlet cover receives pres-
sure internally and expands. Consequently, it deforms
so as to move away from the protrusions and partition
walls and enlarge the gap, and the bearing deformation
does not increase any more than that.

[0141] Inthe above explanation, an example is given
of when the filtration section is inbuilt, however, it is not
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essential for the filtration section to be built in the toroidal
chamber if the reason for this is to prevent the bearing
section of the motor section from being deformed.
[0142] In the above explanation, an example is given
of when a through hole is provided in the cap member
in order to equalize the internal pressures of the motor
section and the toroidal chamber and the fuel is allowed
to circulate more freely above the bearing section, how-
ever, a through hole may also be provided in the motor
housing in the vicinity of the cap member.

Industrial Applicability

[0143] The present invention provides a fuel pump
unit that is extremely easy to assemble, and that pro-
vides improved reliability without the motor section be-
ing deformed by internal pressure.

[0144] Because no deformation of the motor section
occurs during the mounting thereof and the bearing sec-
tion gap can be properly maintained, it is possible to pre-
vent bearing abrasion and improve reliability. Because
the motor section and pump housing can be assembled
in separate steps, the ease of assembly is improved. It
is possible to hasten the cooling of the motor housing
outer circumferential section and the bearing section,
and the life of the motor section can be extended. It is
possible to suppress deformation of the bearing section
provided in the bracket member, and to thereby improve
reliability. Because an inlet cover and outlet cover that
require a comparatively complex configuration starting
with the intake aperture and discharge aperture are
formed as separate members, manufacturing is simpli-
fied and a low cost apparatus can be manufactured.
[0145] It is possible to transport dirt away in order to
maintain the cleanliness and cool the motor section, so
that reliability is improved. Moreover, a high discharge
pressure can be obtained using a comparatively low rev-
olution speed. The space that overlaps with the impeller
in the radial direction can be utilized effectively, and a
compact apparatus with a built in filtration section can
be achieved. It is possible to prevent the occurrence of
breakdowns that are caused by the reverse flow of dirt
in the pump section, and the thereby improve reliability.
A small-size, low-cost apparatus can be achieved. The
pump side connecting flow path can be formed simply.
Because dirt does not reach directly above the pump
section outer circumferential section in the axial direc-
tion, pump breakdowns can be decreased.

[0146] Because dirt such as abrasion powder is trans-
ported together with fuel to the filtration section and is
filtered, and clean fuel can be discharged from the dis-
charge aperture, it is easy to maintain the cleanliness of
the motor section and to thereby improve reliability.

Claims

1. A fuel pump unit in which a pump section which
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takes in and pressure feeds fuel, and a motor sec-
tion which has a motor rotor one end of whose ro-
tation shaft is fixed to the pump section, are provid-
ed inside a pump housing having an intake aperture
and a discharge aperture, and in which a fuel flow
path is formed inside the motor section,
wherein

an end side of the rotation shaft of the motor
rotor is rotatably supported by a bracket member,

a motor housing that covers the motor rotor in
the circumferential direction is mounted to the
bracket member, and

by forming a bearing section that rotatably
supports another end of the rotation shaft in the mo-
tor housing, the motor section is made to be sup-
ported by the bracket member and not by the pump
housing.

The fuel pump unit according to claim 1, wherein a
gap is formed in an axial direction and circumferen-
tial direction of the motor section between the motor
section and the pump housing, and the fuel flow
path is formed by this gap.

The fuel pump unit according to claim 1, wherein a
mounting section that protrudes in a shape of a wall
is provided on a motor rotor side of the bracket
member, and the motor housing is mounted so as
to fit into the mounting section.

The fuel pump unit according to claim 1, wherein a
through hole running in an axial direction is provided
in the bearing section that enables a shaft end sec-
tion of the rotation shaft of the motor rotor to be
viewed from the bearing section mounting direction
at least at a time when the motor section is assem-
bled by fitting the other end of the rotation shaft in
the bearing section.

The fuel pump unit according to claim 1, wherein a
cap member that substantially covers a distal end
side in the mounting direction of the motor housing
is inserted and fitted in the axial direction of the mo-
tor housing, and the bearing section is provided in
the cap member.

The fuel pump unit according to claim 1,

wherein the pump housing is formed by a cy-
lindrical casing member that extends in an axial di-
rection of the rotation shaft, an inlet cover that has
an intake aperture for the fuel and that covers the
impeller between itself and the bracket member,
and an outlet cover that has a discharge aperture
for the fuel and that covers the radial direction of the
motor section, and

wherein the inlet cover and the outlet cover
are fixed respectively to both end sections of the
casing member.
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7. The fuel pump unit according to claim 1, wherein:

the pump housing is formed by a cylindrical
casing member that extends in an axial direc-
tion of the rotation shaft, an inlet cover that has
an intake aperture for the fuel and that covers
the impeller between itself and the bracket
member, and an outlet cover that has a dis-
charge aperture for the fuel and that covers the
radial direction of the motor section;

the inlet cover and the outlet cover are fixed re-
spectively to both end sections of the casing
member; and

at least one of the inlet cover and outlet cover
is fixed by riveting to the casing member.

8. The fuel pump unit according to claim 1 wherein:

the pump section is formed by placing an im-
peller having a larger outer diameter than an
outer diameter of the motor housing on a rear
surface of that side of the bracket member to
which the motor housing is mounted; and

the pump section and the motor section are
connected by a pump side connecting flow path
that extends from an outer circumferential sec-
tion of the pump section.

9. The fuel pump unit according to claim 1 wherein:

the pump section is formed by placing an im-
peller having a larger outer diameter than an
outer diameter of the motor housing on a rear
surface of that side of the bracket member to
which the motor housing is mounted;

the pump section and the motor section are
connected by a pump side connecting flow path
that extends from an outer circumferential sec-
tion of the pump section;

a toroidal chamber is provided at an outer cir-
cumference of the motor housing; and a filtra-
tion apparatus for the fuel is placed inside the
toroidal chamber.

10. The fuel pump unit according to claim 1 wherein:

the pump section is formed by placing an im-
peller having a larger outer diameter than an
outer diameter of the motor housing on a rear
surface of that side of the bracket member to
which the motor housing is mounted;

the pump section and the motor section are
connected by a pump side connecting flow path
that extends from an outer circumferential sec-
tion of the pump section;

a toroidal chamber is provided at an outer cir-
cumference of the motor housing, and a filtra-
tion section is formed by placing a filtration ap-



23 EP 1 584 812 A1

paratus for the fuel inside the toroidal chamber;
and

the filtration section is sealed off from the pump
section.

11. The fuel pump unit according to claim 1 wherein:

the pump section is formed by placing an im-
peller having a larger outer diameter than an
outer diameter of the motor housing on a rear
surface of that side of the bracket member to
which the motor housing is mounted;

the pump section and the motor section are
connected by a pump side connecting flow path
that extends from an outer circumferential sec-
tion of the pump section; and

the pump side connecting flow path is provided
inside the bracket member.

12. The fuel pump unit according to claim 1 wherein:

the pump section is formed by placing an im-
peller having a larger outer diameter than an
outer diameter of the motor housing on a rear
surface of that side of the bracket member to
which the motor housing is mounted;

the pump section and the motor section are
connected by a pump side connecting flow path
that extends from an outer circumferential sec-
tion of the pump section;

the pump side connecting flow path is provided
inside the bracket member; and

the pump side connecting flow path is formed
by covering a section of a groove that is formed
in a surface of the bracket member with a
shielding member that abuts against the brack-
et member.

13. The fuel pump unit according to claim 1 wherein

the pump section is formed by placing an im-
peller having a larger outer diameter than an outer
diameter of the motor housing on a rear surface of
that side of the bracket member to which the motor
housing is mounted;

the pump section and the motor section are
connected by a pump side connecting flow path that
extends from an outer circumferential section of the
pump section; and

the pump side connecting flow path is provid-
ed with a flow path that is located within a plane that
is substantially parallel with a rotation plane of the
impeller and that travels from a vicinity of an outer
circumferential section of the impeller inwards in a
radial direction.

14. The fuel pump unit according to claim 1 wherein:

the motor section is formed at one of the brack-
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et members;

the pump section is formed at another of the
bracket members;

a filtration section is formed as a fuel filtration
apparatus at an outer circumference of the mo-
tor housing;

a pump side connecting flow path that connects
an interior of the pump section to an interior of
the motor section is provided in a vicinity of a
mounting section of the bracket member and
the motor housing;

a filtration side connecting flow path that con-
nects the motor section and the filtration sec-
tion is provided in the motor housing, wherein
and the fuel that is taken in from the intake ap-
erture flows from the pump section along the
pump side connecting flow path and into the
motor section, and after the fuel has flowed
along the filtration side connecting flow path
and into the filtration section it is discharged to
the discharge aperture.

15. The fuel pump unit according to claim 1 wherein:

the motor section is formed at one of the brack-
et members;

the pump section is formed at another of the
bracket members;

a filtration section is formed as a fuel filtration
apparatus at an outer circumference of the mo-
tor housing;

a pump side connecting flow path that connects
an interior of the pump section to an interior of
the motor section is provided in a vicinity of a
mounting section of the bracket member and
the motor housing; and

a filtration side connecting flow path that con-
nects the motor section and the filtration sec-
tion is provided in the motor housing, wherein
the fuel that is taken in from the intake aperture
flows from the pump section along the pump
side connecting flow path and into the motor
section, and after the fuel has flowed along the
filtration side connecting flow path and into the
filtration section it is discharged to the dis-
charge aperture; and

there is provided a cap member that is inserted
in the axial direction of the motor housing and
is fitted therein and that substantially covers a
distal end side in the mounting direction of the
motor housing, and that also forms the bearing
section;

a gap that is continuous in at least the radial
direction of the motor housing is provided be-
tween the cap member and the pump housing,
and a through hole is provided in a section of
the cap member so as to face the gap; and
the filtration side connecting flow path is formed
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by the through hole and the gap.
16. The fuel pump unit according to claim 1 wherein:

the motor section is formed at one of the brack- %
et members;
the pump section is formed at another of the
bracket members;
a filtration section is formed as a fuel filtration
apparatus at an outer circumference of the mo- 70
tor housing;
a pump side connecting flow path that connects
an interior of the pump section to an interior of
the motor section is provided in a vicinity of a
mounting section of the bracket member and 75
the motor housing;
a filtration side connecting flow path that con-
nects the motor section and the filtration sec-
tion is provided in the motor housing; the fuel
that is taken in from the intake aperture flows 20
from the pump section along the pump side
connecting flow path and into the motor section,
and after the fuel has flowed along the filtration
side connecting flow path and into the filtration
section it is discharged to the discharge aper- 25
ture; and
the bearing section is provided with an aperture
that faces the filtration side connecting flow
path.

30

17. The fuel pump unit according to claim 1 wherein:

the motor section is formed at one of the brack-

et members;

the pump section is formed at another of the 35
bracket members;

a filtration section is formed as a fuel filtration
apparatus at an outer circumference of the mo-

tor housing;

a pump side connecting flow path that connects 40
an interior of the pump section to an interior of

the motor section is provided in a vicinity of a
mounting section of the bracket member and

the motor housing;

a filtration side connecting flow path that con- 45
nects the motor section and the filtration sec-

tion is provided in the motor housing;

the fuel that is taken in from the intake aperture
flows from the pump section along the pump
side connecting flow path and into the motor 50
section, and after the fuel has flowed along the
filtration side connecting flow path and into the
filtration section it is discharged to the dis-
charge aperture; and

the cap member is a brush holder in which is 55
placed a brush that is abutted against a com-
mutator that is provided in the motor rotor.

14
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FIG. 2
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FIG. 3A

FIG. 3B
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FIG. 7
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