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(54) Fuel pump module

(57) A fuel pump module (1) is provided in which a
fuel passage (19) is shortened, the loss of pressure is
inhibited and the whole module (1) can be small-sized.

The fuel pump module (1) is attached to a bottom
plate (12, 13) of a fuel tank and is provided with a drive
motor (7, 8) having an output shaft (6), an impeller (9)
attached on the side of one end of the output shaft (6)
and an on-demand pressure regulator (30) for controlling
pressure generated in a fuel passage (19). An inlet (15)
is provided on the side of a lower end of an upper case
(4) forming the fuel pump module (1). The impeller (9)
practices a counter flow system in which fuel is taken in
from the side of the bottom plate (12, 13) of the fuel tank
and is discharged from the side of the bottom plate (12,
13) of the fuel tank, and the on-demand pressure regu-
lator (30) is arranged in a lower case (36) in the vicinity
of the impeller (9). The upper case (4) and the lower case
(36) are detachably connected by the fitting of a snap
fitting (5) and a stopper (35).
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Description

[0001] The present invention relates to a fuel pump
module, particularly relates to a fuel pump module that
reduces a fuel passage, inhibits the loss of pressure and
can small-size the whole module.
[0002] So far, the configuration of a motor-driven fuel
pump for pressure-feeding fuel to a fuel injection system
and others that the whole fuel pump or the substantial
whole fuel pump is arranged in a fuel tank is known.
[0003] In patent document JP-A No. 2003-97375 there
is disclosed a motor-driven fuel pump for a vehicle which
is attached on the side of a top plate of a fuel tank, at a
lower end of which an inlet is provided, in which fuel is
sucked upward by revolving an impeller fixedly supported
by a rotation shaft of a drive motor and in which the fuel
is discharged from a discharge port provided at an upper
end of the fuel pump, lubricating each part configuring
the drive motor.
[0004] However, there is a case in which structure that
a fuel pump is attached on the side of a bottom plate of
a fuel tank and fuel is taken in from the bottom side of
the fuel tank is adopted. In this case, when the structure
of the fuel pump disclosed in the above-mentioned patent
document is utilized as it is, a fuel passage for discharging
fuel once sucked on the upside of the fuel pump outside
from the bottom side of the fuel tank is required to be
provided. Hereby, a problem that the fuel passage having
substantially equal length to the full height of the fuel
pump is required and the whole fuel pump is simply large-
sized because of the increase of components occurs.
[0005] The object of the invention is to provide a fuel
pump module that addresses the above-mentioned prob-
lem of the related art, reduces a fuel passage, inhibits
the loss of pressure and can small-size the whole module.
[0006] This object is achieved by the full pump module
defined in claim 1. To achieve the above object, the in-
vention is based upon a fuel pump module provided with
a fuel pump in which an impeller provided in a lower part
of the fuel pump is arranged so that its rotation axis is
perpendicular and which is attached to the bottom of a
fuel tank and an on-demand pressure regulator for reg-
ulating the pressure of fuel discharged from the fuel
pump, and has such a first aspect that the fuel pump
module is provided with the impeller configured accord-
ing to a counter flow system that taken fuel is guided in
a reverse direction to a direction in which the fuel is taken
in, an intake passage for leading the fuel from an inlet
provided on the downside of the fuel pump to the down-
side of the impeller and a discharge passage for guiding
the fuel discharged from the impeller to the on-demand
pressure regulator provided on the downside of the fuel
pump.
[0007] Besides, the invention has such a second as-
pect that the impeller is attached on the side of one end
of an output shaft of a drive motor and the on-demand
pressure regulator is provided in the vicinity of a dis-
charge port of the impeller.

[0008] Further, the invention has such a third aspect
that the fuel pump module is configured by a cylindrical
upper case for housing the drive motor and the impeller
and a lower case for housing the on-demand pressure
regulator, the upper case and the lower case are detach-
ably configured, a snap fitting as a fitting member is
formed in the lower case and a stopper fitted to the snap
fitting is formed in the upper case.
[0009] According to an aspect of the invention, as the
impeller for pressure-feeding fuel is arranged on the side
of the bottom plate of the fuel tank according to the coun-
ter flow system, a fuel passage from the inlet of fuel to
the discharge port can be greatly reduced. Besides, as
a long fuel passage is not required, the loss of pressure
due to passage resistance is reduced and the fuel pump
module can be small-sized. Further, as a long fuel pas-
sage is not required, each part can be simplified and
small-sized.
[0010] According to another aspect of the invention,
as the on-demand pressure regulator can be arranged
at the lower end of the fuel pump, the fuel pump module
can be further small-sized.
[0011] According to still another aspect of the inven-
tion, as the upper case and the lower case can be de-
tached, the assembly of the fuel pump module and the
maintenance of the on-demand pressure regulator and
the drive motor are facilitated. The upper case and the
lower case can be easily attached or detached without
using a separate connecting part such as a screw.
[0012] Further features and advantages of the inven-
tion will become apparent from the description which fol-
lows by way of nonlimiting example with reference to the
enclosed drawings wherein:

fig. 1 is a sectional view showing a fuel pump module
according to one embodiment of the invention; and
fig. 2 is a sectional view showing an on-demand pres-
sure regulator according to one embodiment of the
invention.

[0013] Referring to the drawings, a preferred embod-
iment of the invention will be described in detail below.
Fig. 1 is a sectional view showing a fuel pump module 1
according to one embodiment of the invention. The fuel
pump module 1 is a device for pressure-feeding gasoline
and others in a fuel tank to a fuel injection system by the
torque of a drive motor and is attached so that the sub-
stantial whole of the fuel pump module 1 is housed in a
substantially circular opening provided to steel plates 12,
13 forming a bottom plate of the fuel tank in this embod-
iment.
[0014] The fuel pump module 1 is provided with a cy-
lindrical upper case 4 and a lower case 36 respectively
formed by hard resin and others. In the upper case 4, the
drive motor formed by a rotor 8 integrally rotated with an
output shaft 6 and a stator 7 arranged inside the upper
case 4 is housed. An impeller 9 is fixedly supported at a
lower end of the output shaft 6 and can be driven at ar-
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bitrary revolution speed by supplying electric power via
a power terminal 3 integrated with a lid member 2 ar-
ranged on the upper case 4. Electric power is supplied
to the power terminal 3 by taking in external electric power
by an onboard battery and the like from an electrode 11
provided outside the fuel tank and coupling an electrode
10 integrated with the electrode 11 and the power termi-
nal 3 via a distribution cord (not shown) having a con-
nector at both ends.
[0015] Fuel taken in from an inlet 15 provided to the
upper case 4 according to the drive of the impeller 9 is
fed to the impeller 9 via an oil passage 16. The fuel dis-
charged from the impeller 9 is pressure-fed from a dis-
charge port 18 into an oil reservoir 37. That is, the impeller
9 practices a counter flow system in which fuel taken in
from one side is discharged in the same direction as one
side, the inlet 15 and the oil passage 16 function as an
intake passage, and the discharge port 18 and the oil
reservoir 37 function as a discharge passage.
[0016] On the reverse side to the oil passage 16 with
the impeller 9 between the oil passage 16 and an oil
passage 17, the oil passage 17 communicating with
space 23 for housing the rotor 8 is provided and when
the impeller 9 is driven, the housing space 23 is filled with
the fuel. Therefore, while the impeller 9 is driven, the rotor
8 and others are lubricated by fuel inside the housing
space 23.
[0017] An on-demand pressure regulator 30 for sup-
plying only a required fuel flow rate to control so that
pressure generated in a fuel passage 19 is appropriate
is arranged between the oil reservoir 37 and the fuel pas-
sage 19. The on-demand pressure regulator 30 housed
in the lower case 36 is configured by a spherical valve
31, a pressure regulating member 33 that fixedly sup-
ports a shaft touched to the valve 31 and a diaphragm
32, and a spring 34 for applying momentum for always
pushing up the pressure regulating member 33 upward
in the drawing. The pressure regulating member 33 is
pushed up upward in the drawing by the momentum of
the spring 34 when the pressure generated in the fuel
passage 19 is equal to or lower than a predetermined
value. At this time, as the valve 31 is not touched to a
wall of the oil reservoir 37 because the valve is pushed
up upward by the pressure regulating member 33, the oil
reservoir 37 and the fuel passage 19 are communicated
with each other.
[0018] In the meantime, as the device is configured so
that pressing force depending upon pressure applied to
the diaphragm 32 exceeds the momentum of the spring
34 when pressure applied to the fuel passage 19 exceeds
the predetermined value, the pressure regulating mem-
ber 33 is pushed down downward in the drawing, and
the valve 31 abuts on the wall of the oil reservoir 37.
Hereby, the communication of the oil reservoir 37 and
the fuel passage 19 is broken and the supply of fuel to
the fuel passage 19 is temporarily stopped. When pres-
sure applied to the fuel passage 19 is restored in an ap-
propriate range again, the valve 31 is opened by the mo-

mentum of the spring 34 and the supply of fuel is re-
sumed. Fuel pressure-fed into the fuel passage 19 is dis-
charged from a discharge port 22 formed in a holder 21
for connecting the lower case 36 and a fuel hose after
the fuel passes a check valve 20. The check valve 20 is
provided to prevent the back flow of fuel and hold pres-
sure generated in a passage on the opposite side of the
discharge port 22.
[0019] The upper case 4 and the lower case 36 are
configured so that they can be simply detached via a
snap fitting structure. In the lower case 36, a snap fitting
5 as a fitting member is formed in a cylindrical part inside
the fuel tank. The snap fitting 5 is configured so that the
snap fitting is fitted to a stopper 35 formed on a periphery
of the upper case 4, when the upper case 4 is pushed
into the lower case 36, widening the snap fitting 5 in a
peripheral direction, the stopper 35 is fitted to the snap
fitting in a predetermined position, and the upper case 4
and the lower case 36 are connected to each other. Sim-
ilarly, as the upper case 4 can be detached from the lower
case 36 when the snap fitting 5 is widened in the periph-
eral direction, detaching work can be performed without
using a connecting part such as a screw.
[0020] Fig. 2 is a sectional view showing an on-de-
mand pressure regulator which can be applied to the fuel
pump module according to one embodiment of the in-
vention. In place of the on-demand pressure regulator
30 shown in Fig. 1 and in the fuel pump module 1, the
on-demand pressure regulator shown in Fig. 2 may be
also used. An oil passage 50 into which fuel pressure-
fed by the drive motor is taken in and an oil passage 51
for discharging fuel into fuel injection system and others
are provided to an upper casing 41 of the on-demand
pressure regulator 40. A valve 43 for breaking the com-
munication of the oil passage 50 and an oil reservoir 52,
a spring 44 for applying momentum for always pushing
down the valve 43 downward in the drawing, a lower cas-
ing 42 connected to the upper casing 41 with a diaphragm
46 between both casings, a pressure regulating member
48 for fixedly supporting a shaft 45 abutting on the valve
43 and the diaphragm 46, and a spring 47 for applying
momentum for always pushing up the pressure regulat-
ing member 48 upward in the drawing are provided be-
tween the oil passage 50 and the oil passage 51.
[0021] When pressure generated in the oil passage 51
is equal to or lower than a predetermined value, the pres-
sure regulating member 48 is pushed up upward in the
drawing by the momentum of the spring 47. The reason
therefor is that the momentum of the spring 47 is set so
that it is larger than the momentum of the spring 44 and
at this time, as the valve 43 is pushed up upward by the
shaft 45 and the valve does not abut on a sealing part
49 formed in the upper casing 41, the oil passage 50, the
oil reservoir 52 and the oil passage 51 are communicated
with each other. In the meantime, as pressing force de-
pending upon pressure applied to the diaphragm 46 is
set so that the pressing force exceeds the momentum of
the spring 47 when pressure applied to the oil passage
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51 exceeds the predetermined value, the pressure reg-
ulating member 48 is pushed down downward in the
drawing, and the valve 43 abuts on the sealing part 49.
[0022] As described above, according to the fuel pump
module disclosed in the invention, as the impeller for
pressure-feeding fuel is arranged on the side of the bot-
tom plate of the fuel tank according to the counter flow
system, the fuel passage from the inlet of the fuel to the
discharge port is shortened and as a long fuel passage
required when fuel discharged from an upper end of the
fuel pump module is led to a lower end of the fuel pump
module is not required, the fuel pump module can be
small-sized. As the on-demand pressure regulator can
be arranged at the lower end of the fuel pump module,
the fuel pump module can be further small-sized.
[0023] The form of each part and the fuel passages
respectively forming the fuel pump module and a type of
the drive motor are not limited to those in the embodiment
and it need scarcely be said that various transformations
are possible.

Reference Numerals

[0024]

1... Fuel pump module
2... Lid member
3... Power terminal
4... Upper case
5... Snap fitting
6... Output shaft
7 ... Stator
8 ... Rotor
9... Impeller
10, 11... Electrode
12, 13... Steel plate (Bottom plate)
15... Inlet
16, 17... Oil passage
18. Discharge port
19... Fuel passage
23 ... Housing space
30... On-demand pressure regulator
31... Valve
32... Diaphragm
33... Pressure regulating member
34... Spring
35 ... Stopper
36 ... Lower case
37... Oil reservoir
41... Upper casing
42... Lower casing
43... Valve
44, 47... Springs
45... Shaft
46... Diaphragm
48... Pressure regulation member
49... Sealing part
50... Inlet

51... Outlet
52... Reservoir

Claims

1. A fuel pump module (1) provided with a fuel pump
in which an impeller (9) provided in a lower part of
the fuel pump is arranged so that its rotation axis is
perpendicular and which is attached to the bottom
(12, 13) of a fuel tank and an on-demand pressure
regulator (30) that regulates the pressure of fuel dis-
charged from the fuel pump, comprising:

the impeller (9) configured according to a coun-
ter flow system in which taken fuel is guided in
a reverse direction to a direction in which the
fuel is taken in;
an intake passage (16) that leads fuel from an
inlet (15) provided on the downside of the fuel
pump to the downside of the impeller (9); and
a discharge passage (18) that guides the fuel
discharged from the impeller (9) to the on-de-
mand pressure regulator (30) provided on the
downside of the fuel pump.

2. The fuel pump module (1) according to Claim 1,
wherein:

the impeller (9) is attached on the side of one
end of an output shaft (6) of a drive motor (7, 8);
and
the on-demand pressure regulator (30) is pro-
vided in the vicinity of a discharge port of the
impeller (9).

3. The fuel pump module (1) according to Claim 1 or
2, wherein:

the fuel pump module (1) comprises a cylindrical
upper case (4) that houses the drive motor (7,
8) and the impeller (9) and a lower case (36) that
houses the on-demand pressure regulator (30);
the upper case (4) and the lower case (36) are
detachably configured;
in the lower case (36), a snap fitting (5) as a
fitting member is formed; and
in the upper case (4), a stopper (35) fitted to the
snap fitting (5) is formed.

5 6 



EP 1 803 926 A1

5



EP 1 803 926 A1

6



EP 1 803 926 A1

7



EP 1 803 926 A1

8



EP 1 803 926 A1

9

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2003097375 A [0003]


	bibliography
	description
	claims
	drawings
	search report

