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(54)  "Fuel pump module"

(57)  Afuel pump module is provided which reduces
the number of parts thereof and has strong resistance
to vibrations caused by driving a vehicle. The fuel pump
module, having a reservoir formed in an inner surface
of a lower case, a fuel passage for guiding to an engine
the fuel accommodated in the reservoir, a pressure reg-
ulator held in the lower case to regulate fuel pressure of
the fuel flowing through the fuel passage, and an upper
case capped on the lower case, comprises an installing
portion provided on the inner surface of the lower case
and inside the reservoir, and a pressing portion provided
inside the upper case to project therefrom as corre-
sponding to the installing portion. The pressure regula-
tor is sandwiched between the installing portion and the
pressing portion. The auxiliary passage for locking the
installing portion to both of the fuel passage and the
strainer for fuel cleaning is provided. Return fuel from
the held and fixed pressure regulator is returned to the
reservoir.
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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates particularly to a
fuel pump module used in automobile and the like.
[0002] A conventional fuel pump module comprises a
reservoir formed in a lower case, a pressure regulator
fixed in the lower case, and an upper case capped on
the lower case. The pressure regulator is held and fixed
in the lower case by a connecting member, and the res-
ervoir and the pressure regulator are connected to each
other via the connecting member so that pressure of fuel
flowing through a pipe of the pump module is regulated
to be constant by the pressure regulator. The pressure
regulator is fixed not only to the lower case but also to
both of a strainer (filter) and the reservoir.

[0003] Furthermore, the fuel pump, the strainer and
the like are held by the upper case to be capped on the
lower case, and a conjunction cover is assembled into
the upper case to connect one ends of a fuel pump and
the strainer to each other. As a result of this, a fuel pas-
sage provided in the conjunction cover is connected to
an outlet of the fuel pump and an inlet of the strainer.
[0004] On the other hand, forinstance, Japanese Pat-
ent Laid-open No. 11-264356 discloses an electric
pumping apparatus. This electric pumping apparatus
comprises a composite connection unit provided at a fu-
el pump by integrally forming a discharge pipe and a
coupler, a fuel pipe to be connected to the discharge
pipe, and a counterpart coupler formed integrally with
the fuel pipe to be connected to the coupler. This struc-
ture achieves miniaturization of the fuel pump.

SUMMARY OF THE INVENTION

[0005] However, in the prior art as described above,
since the pressure regulator is fixed in the lower case
by the connecting member, the number of parts consti-
tuting the fuel pump module increases. Furthermore,
since the pressure regulator is fixed by only the connect-
ing member, vibrations caused by driving a vehicle eas-
ily affect the pressure regulator. Therefore, there is the
drawback that, during running of the vehicle, the pres-
sure regulator comes into contact with the lower case
due to the vibrations, which causes generation of a
noise (abnormal noise).

[0006] Furthermore, in assembling the conjunction
cover into the upper case, it is necessary to position the
outlet and the inlet with respect to the fuel passage, and
the conjunction cover with respect to the upper case, so
that assembling operability of the upper case and the
conjunction cover reduces.

[0007] On the other hand, in another prior art as de-
scribed above, since the fuel pump is further miniatur-
ized, the composite connection unit is miniaturized cor-
respondingly. Therefore, it is necessary to miniaturize
also the counterpart coupler as corresponding to the
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coupler of the composite connection unit. As described
above, by miniaturizing the coupler and the counterpart
coupler, producing both the couplers becomes difficult,
and the operation of fitting and electrically connecting
both the couplers to each other requires much time and
effort.

[0008] Moreover, miniaturization of the coupler and
the counterpart coupler is limited because of layout of
the fuel pump. For this reason, there is the drawback
that the fuel pump cannot be miniaturized to a desired
size.

[0009] Furthermore, as the fuel pump module be-
comes small, parts constituting the pump module be-
come also small in size, so that there is the drawback
that holding power for holding the strainer, the pressure
regulator, the fuel pump, and the like decreases.
[0010] An object of the present invention is to provide
afuel pump module in which the number of parts thereof
is reduced, which is not easily affected by vibrations of
a vehicle, and in which the assembling operability is im-
proved.

[0011] Another object of the present invention is to
provide a fuel pump module capable of easily connect-
ing the coupler and the counterpart coupler to each oth-
er even if the fuel pump is miniaturized.

[0012] Still another object of the present invention is
to provide a fuel pump module which has the improved
holding power of holding at least one of the fuel pump
and the pressure regulator.

[0013] A fuel pump module according to the present
invention, having a reservoir formed on an inner surface
of a lower case, a fuel passage for guiding fuel accom-
modated in the reservoir to an engine, a pressure reg-
ulator held in the lower case and regulating fuel pressure
of the fuel flowing through the fuel passage, and an up-
per case capped on the lower case, comprises a install-
ing portion provided inside the lower case and within the
reservoir; and a pressing portion provided inside the up-
per case so as to project therefrom, the pressing portion
corresponding to the installing portion, wherein the pres-
sure regulator is sandwiched between the installing por-
tion and the pressing portion.

[0014] According to the present invention, the install-
ing portion is provided on the inner surface of the lower
case and inside the reservoir. Therefore, when the up-
per case is capped on the lower case, the pressure reg-
ulator is sandwiched and fixed between the installing
portion and the pressure portion.

[0015] Also, the fuel pump module according to the
presentinvention is one that an auxiliary passage is pro-
vided to connect the installing portion to both of the fuel
passage and a strainer for purifying the fuel.

[0016] According to the present invention, the auxilia-
ry passage is provided between the installing portion
and the fuel passage and between the installing portion
and the strainer. Therefore, by installing the pressure
regulator to the installing portion, the pressure regulator
is automatically linked to both of the fuel passage and
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the strainer via the auxiliary passage.

[0017] Furthermore, the fuel pump module according
to the present invention is one that return fuel from the
pressure regulator held and fixed by the installing por-
tion and the pressing portion is returned to the reservoir.
[0018] According to the present invention, return fuel
from the pressure regulator is returned to the reservoir.
Therefore, provision for the reservoir prevents the fuel
accommodated therein from being discharged outside
the reservaoir.

[0019] Moreover, the fuel pump module according to
the present invention is one that an auxiliary passage is
provided to connect the installing portion to both of the
fuel passage and a strainer for purifying the fuel, and
return fuel from the pressure regulator held and fixed by
the installing portion and the pressing portion is returned
to the reservoir.

[0020] According to the present invention, the auxilia-
ry passage is provided between the installing portion
and the fuel passage and between the installing portion
and the strainer. Accordingly, by installing the pressure
regulator to the installing portion, the pressure regulator
is automatically linked to both of the fuel passage and
the strainer. Return fuel from the pressure regulator is
returned to the reservoir. Therefore, provision for the
reservoir prevents the fuel accommodated therein from
being discharged outside the reservoir. At this time, the
pressure of fuel to be transmitted to the fuel passage is
regulated by the pressure regulator, and if the pressure
regulator has excess fuel therein, the excess fuel is re-
turned to the reservoir.

[0021] Furthermore, the fuel pump module according
to the present invention is one that a longitudinal direc-
tion of the pressure regulator is approximately parallel
to an inserting direction of the pressure regulator into
the installing portion.

[0022] According to the present invention, after the
upper case is capped on the lower case, the pressure
regulator is sandwiched between the installing portion
and the pressing portion in the condition that the longi-
tudinal direction thereof is set to be approximately par-
allel to the inserting direction of the pressure regulator.
Accordingly, the space for locating the pressure regula-
tor in the lower case and (or) the upper case becomes
narrow in a direction intersecting with the inserting di-
rection of the pressure regulator.

[0023] Furthermore, the fuel pump module according
to the present invention comprises a cover-equipping
case provided by forming integrally the upper case and
a conjunction cover, the conjunction cover linking one
ends of a fuel pump and a strain which are held by the
upper cover, to each other; and a pump bottom cover
for fixing the other end of the fuel pump to the cover-
equipping case, wherein both of the fuel pump and the
strainer are linked to a communication passage provide
in the conjunction cover by pushing both of the fuel
pump and the strainer into the conjunction cover.
[0024] According to the present invention, the cover-
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equipping case is provided by integrally forming the up-
per case and the conjunction cover. Accordingly, by
pushing the fuel pump and the strainer into the cover-
equipping case, the fuel pump and the strainer are au-
tomatically linked to the communication passage of the
conjunction cover.

[0025] Also, the fuel pump module according to the
present invention is one that the fuel pump has a pump
housing, a pump driving portion to be driven in the pump
housing, and at least one terminal provided in the pump
housing so as to project therefrom and supplying the
pump driving portion with a power source; the conjunc-
tion cover includes a cover body, a coupler housing
formed integrally with the cover body, and a terminal
hole which is formed in the coupler housing and which
the terminal is inserted into; and a coupler to be electri-
cally connected to a counterpart coupler is formed by
linking both of the fuel pump and the strainer to the con-
junction cover and by inserting the terminal into the ter-
minal hole. According to the presentinvention, the pump
housing of the fuel pump has at least one terminal pro-
jected therefrom. The coupler housing is integrally
formed with the cover body of the conjunction cover. By
linking both of the fuel pump and the strainer to the con-
junction cover, the fuel pump and the strainer are linked
to each other via the communication passage, and the
terminal of the pump housing is inserted into the coupler
housing of the conjunction cover. That is, the coupler to
be electrically connected to the counterpart couple is
constituted by two parts comprising the conjunction cov-
er and the pump housing.

[0026] Another fuel pump module according to the
present invention, having a lower case, an upper case
to be capped on the lower case, a fuel pump and a fuel-
purifying strainer which are held in the lower case, and
a conjunction cover for holding both of the fuel pump
and the strainer in the upper case and connecting the
both to each other, in which the fuel pump is driven by
electrically connecting the fuel pump to a counterpart
coupler, comprises the fuel pump having a pump hous-
ing and a pump driving portion to be driven in the pump
housing; at least one terminal provided on the pump
housing so as to project therefrom and supplying the
pump driving portion with a power source; a coupler
housing formed integrally with the conjunction cover;
and a terminal hole which is formed in the coupler hous-
ing and which the terminal is inserted into, wherein a
coupler to be connected to the counterpart coupler is
formed by linking both of the fuel pump and the strainer
to the conjunction cover and by inserting the terminal
into the terminal hole. According to the present inven-
tion, the pump housing of the fuel pump has at least one
terminal projected therefrom. The coupler housing is in-
tegrally formed with the cover body of the conjunction
cover. By linking the fuel pump and the strainer to the
conjunction cover, the fuel pump and the strainer are
linked to each other, and the terminal of the pump hous-
ing is inserted into the coupler housing of the conjunc-
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tion cover. That s, the coupler to be electrically connect-
ed to the counterpart couple is constituted by two parts
comprising the conjunction cover and the pump hous-
ing.

[0027] Furthermore, another fuel pump module ac-
cording to the present invention is one that the coupler
housing has another engagement portion to be engaged
with an engagement portion provided in the counterpart
coupler. Accordingly, since the coupler housing has the
another engagement portion to be engaged with the en-
gagement portion of the counterpart coupler, the anoth-
er engagement portion and the engagement portion are
automatically engaged with each other by inserting the
counterpart coupler into the coupler housing,.

[0028] Furthermore, another fuel pump module ac-
cording to the present invention further comprises a
hook-like wire holding portion formed integrally with an
outer surface of the conjunction cover. As a result of this,
since the hook-like wire holding portion is integrally
formed with the outer surface of the conjunction cover,
the bundle of wire does not come apart and remains be-
ing a bundle.

[0029] Furthermore, another fuel pump module ac-
cording to the present invention is one that the strainer
has a purifying portion for purifying the fuel and a strain-
er cover for covering an outer surface of the purifying
portion; and the strainer cover is made of a metal. As a
result of this, since the strainer has the purifying portion
and the metallic strainer cover that covers the outer sur-
face of the purifying portion, the strainer can be rigidly
held and fixed to the lower case.

[0030] Another fuel pump module according to the
present invention, having a lower case, an upper case
to be capped on the lower case, a fuel pump located in
the lower case, a strainer for purifying fuel, and a pres-
sure regulator for regulating pressure of the fuel, com-
prises the strainer having a purifying portion for purifying
the fuel, and a strainer cover made of the same material
as the lower case and covering an outer surface of the
purifying portion; and the strainer cover divided in two
such that a first cover which is one is formed integrally
with the lower case and a second cover which is the oth-
er is separated from the lower case, wherein the second
cover is welded to the first cover after insertion of the
purifying portion into the first cover, and at least one of
the fuel pump and the pressure regulator is held in the
upper case. According to the present invention, the
strainer cover of the strainer is formed of the same ma-
terial as the lower case, and the strainer cover is divided
into both of the first cover formed integrally with the low-
er case and the second cover separated from the lower
case. After insertion of the purifying portion into the first
case, the first and second covers are welded to each
other. Consequently, the strainer is stabilized in the low-
er case.

[0031] Yetanother fuel pump module according to the
present invention, having a lower case, an upper case
to be capped on the lower case, a fuel pump located in
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the lower case, a strainer for purifying fuel, and a pres-
sure regulator for regulating pressure of the fuel, com-
prises the strainer having a purifying portion for purifying
the fuel, and a strainer cover covering an outer surface
of the purifying portion; the strainer cover divided in two
such that a first cover which is one is formed integrally
with the lower case and a second cover which is the oth-
er is separated from the lower case; an engagement
portion formed in an end of the second cover facing the
first cover; and another engagement portion formed in
an end portion of the first cover facing the second cover,
wherein the engagement portion is engaged with the an-
other engagement portion via a sealing member after
insertion of the purifying portion into the first cover, and
at least one of the fuel pump and the pressure regulator
is held in the upper case. According to the present in-
vention, the strainer cover of the strainer is formed of
the same material as the lower case, and the strainer
cover is divided into both of the first cover formed inte-
grally with the lower case and the second cover sepa-
rated from the lower case. The engagement portion is
provided in the end portion of the second cover facing
the first cover, and the another engagement portion is
formed in the end portion of the first cover facing the
second cover. By engaging the engagement and anoth-
er engagement portions with each other, the first and
second covers are connected to each other via the seal-
ing ember. That is, the first and second covers are fixed
by one-touch operation.

[0032] Furthermore, yet another fuel pump module
according to the present invention is one that integral
formation of the upper case with the second case pre-
vents at least one of the fuel pump and the pressure
regulator from being disconnected from the lower case.
According to the present invention, the upper cover
holding the pressure regulator and the fuel pump is
formed integrally with the second cover. Accordingly,
when the second cover is assembled to the first cover,
the upper case is automatically capped on the lower
case. As a result of this, it is possible to prevent at least
one of the fuel pump and the pressure regulator from
being disconnected from the lower case.

BRIEF DESCRIPTION OF THE DRAWINGS
[0033]

FIG. 1is a cross section showing a first embodiment
of the fuel pump module according to the present
invention.

FIG. 2 is a front view of the lower case shown in
FIG. 1.

FIG. 3 is a view seen from a direction of arrow X of
FIG. 1.

FIG. 4 is a view showing the state that the conjunc-
tion cover is capped on the upper cover of FIG. 3.
FIG. 5 is a cross section taking along line Y-Y of
FIG. 4.
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FIG. 6 is a side view showing the state that the fuel
pump module of FIG. 4 is mounted in a fuel tank.
FIG. 7 is an explanatory view showing flow of the
fuel accommodated in the fuel pump module of FIG.
6.

FIG. 8 is an exploded perspective view showing a
second embodiment of the fuel pump module ac-
cording to the present invention.

FIG. 9 is an exploded view showing a fuel pump
module that is a third embodiment of the present
invention.

FIG. 10 is an essentially cross section of FIG. 9.
FIG. 11 is a plane view showing the conjunction cov-
er of FIG. 9.

FIG. 12 is an essentially cross section showing the
state that a coupler and a counterpart coupler are
connected to each other in FIG. 10.

FIG. 13 is a view showing an assembly-completing
state of FIG. 9 and seeing the state from above.
FIG. 14 is an essentially cross section showing a
fourth embodiment of the fuel pump module accord-
ing to the present invention.

FIG. 15 is an essentially cross section showing a
fifth embodiment of the fuel pump module according
to the present invention.

FIG. 16 is an enlarged sectional view showing an
engagement means of FIG. 15.

FIG. 17 is an essentially cross section showing a
sixth embodiment of the fuel pump module accord-
ing to the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0034] In the following, embodiments of the present
invention will be explained with reference to the draw-
ings.

(First embodiment)

[0035] FIGs. 1to7 show a firstembodiment of the fuel
pump module according to the present invention.
[0036] As shown in FIG. 1, this fuel pump module 1
comprises an installing portion 3 of a lower case 2, a
pressing portion 5 of an upper case 4, an auxiliary pas-
sage 7 provided between a fuel passage 6 and the in-
stalling portion 3, and a pressure regulator 8 sand-
wiched by the installing portion 3 and the pressing por-
tion 5.

[0037] AsshowninFIGs. 1 and 2, the lower case 2 is
made of a synthetic resin, and consists of a bottom wall
11, a peripheral wall 12 integrally provided around the
periphery of the bottom wall 11, and the fuel passage 6
crossing the bottom wall 11 at right angles. The lower
case 2 serves as a reservoir 13 for reserving the fuel. It
is also possible to separately form another reservoir (not
shown) for reserving the fuel in the lower case 2, instead
of serving the lower case 2 as the reservoir 13.
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[0038] The bottom wall 11 is provided with the fuel
passage 6 perpendicularly traversing therein. One end
of the fuel passage 6 is connected to a strainer installing
portion 14. The other end of the fuel passage 6 is pro-
jected to the outside from the bottom wall 11 to form an
outlet 15 guiding the fuel to an engine (not shown).
Then, on the bottom wall 11, the installing portion 3, the
strainer installing portion 14 and a thermistor installing
portion (not shown) are integrally provided, respectively.
The pressure regulator 8, a strainer 9, and a thermistor
10 are mounted in the installing portion 3, the strainer
installing portion 14 and the thermistor installing portion,
respectively. Incidentally, the reference numeral 27 de-
notes an O-ring.

[0039] The auxiliary passage 7 is provided between
the fuel passage 6 and the installing portion 3. Accord-
ingly, by merely mounting the pressure regulator 8 in the
installing portion 3, it is possible to automatically con-
nect the pressure regulator 8 to both of the fuel passage
6 and the strainer 9 via the auxiliary passage 7. While
the auxiliary passage 7 is located at approximately right
angles with respect to the fuel passage 6 in the present
embodiment, the location thereof is not limited to this
approximately right-angled.

[0040] As shown in FIGs. 1 and 3, the upper case 4
is made of a synthetic resin, and capped on an upper
part of the reservoir 13. The upper case 4 has an upper
wall 21, a peripheral wall 22 which is downwardly formed
around the periphery of the upper wall 21, and the press-
ing portion 5 projected from the inner surface of the up-
per wall 21. In the upper wall 21, a pump hole 23, a
strainer hole 24, a thermistor hole 25, and a regulator
hole 29 are provided, respectively. A protecting tube 26
(see FIG. 8) is downwardly formed continuously and in-
tegrally formed to extend downwardly from the periph-
ery of the pump hole 23. The pump hole 23, the strainer
hole 24 and the thermistor hole 25 hold the fuel pump
19, a strainer 9, and the thermistor 10, respectively. The
thermistor 10 is used as a remaining fuel alarming sen-
sor in the reservoir 13.

[0041] AsshowninFIG. 1, the pressure regulator 8 is
intended for controlling pressure of fuel flowing through
the fuel passage 6. More specifically, the pressure reg-
ulator 8 has a cylinder-shaped main body 31, a first in-
serting portion 32 provided on one end (a lower end) of
the main body 31, and a second inserting portion 33 con-
tinuously formed on the other end (an upper end) of the
main body 31. The outer surface of the main body 31
has a collar 34 provided around the other end side there-
of. The first inserting portion 32 and the second inserting
portion 33 are inserted (installed) in the installing portion
3 of the reservoir 13 and the pressing portion 5 of the
upper case 4, respectively. Incidentally, the reference
numeral 28 denotes an O-ring.

[0042] Then, the pressure regulator 8 is sandwiched
and fixed between the installing portion 3 and the press-
ing portion 5 so that the collar 34 is pressed downwardly
by the pressing portion 5. As a result of this, itis possible
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to securely hold the pressure regulator 8 in an up and
down direction (vertical direction).

[0043] After sandwiching and fixing the pressure reg-
ulator 8, a return passage 35 of the main body 31 is dis-
posed in the reservoir 13. Accordingly, the fuel pressure
of the fuel flowing through the fuel passage 6 and a fuel
pipe 18 is regulated by the pressure regulator 8. That
is, excess fuel is returned to the interior of the reservoir
13 as described above. As a result of this, the fuel in the
reservoir 13 can be used to avoid waste, and stable sup-
ply of the fuel can thereby be realized.

[0044] Furthermore, a standing position of the pres-
sure regulator 8 sandwiched and fixed is approximately
parallel with an inserting direction (a P direction) of the
pressure regulator 8 into the installing portion 3. That is,
an axial direction of the main body 31 (corresponding to
a longitudinal direction in claims) is approximately par-
allel with the inserting direction (P direction) of the pres-
sure regulator 8 into the installing portion 3.

[0045] As shown in FIGs. 4 and 5, after locating the
fuel pomp 19 and the strainer 9 in the lower case 2, a
conjunction cover 41 is capped on respective upper por-
tions of the fuel pump 19. and the strainer 9. Connection
between the fuel pump 19 and the conjunction cover 41
may be achieved by fitting a projection portion provided
on one of the fuel pump 19 and the conjunction cover
41, to a recess portion formed in the other of the fuel
pump 19 and the conjunction cover 41. Also, connection
between the strainer 9 and the conjunction cover 41 is
accomplished in almost the same manner. Means for
connecting both of the fuel pump 19 and the strainer 9
to the conjunction cover 41 is not limited to those as de-
scribed above.

[0046] In the conjunction cover 41 is formed a com-
munication passage 42. The communication passage
42 has a straight passage 43 formed along a longitudinal
direction of the conjunction cover 41, both of a pump
passage 44 and a strainer passage 45 roughly intersect-
ing at right angles in the middle of the straight passage
43, and a check valve 46 provided in one end of the
straight passage 43. The other end of the straight pas-
sage 43 has a closed end. To the pump passage 44 and
the strainer passage 45, the fuel pump 19 and the strain-
er 9 are mounted, respectively. Consequently, the fuel
pump 19 and the strainer 9 are connected to each other
via the communication passage 42. Furthermore, when
the engine is stopped and compression transport of the
fuel from the fuel pump 19 is stopped, the check valve
46 rapidly closes to keep the constant pressure between
the fuel pump and the engine. Incidentally, each of the
reference numerals 47, 48 and 49 denotes an O-ring.
[0047] As shown in FIG. 6, the fuel pump module 1
being the in-tank type and being mounted in a fuel tank
50 of a vehicle or the like serves as a kind of sub tank
for the fuel tank 50. To be more specific, the sub tank
temporarily reserves the fuel in the fuel tank 50 so that
the fuel is smoothly supplied to the engine from the fuel
tank 50 via the fuel pump module 1 even when the ve-
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hicle or the like runs a hill or (and) the vehicle or the like
shakes.

[0048] Next, flow of the fuel supplied from the fuel tank
50 to the engine via the fuel pump module 1 will be ex-
plained.

[0049] AsshowninFIGs. 6 and 7, when the fuel pump
module 1 is mounted in the fuel tank 50 of a vehicle or
the like, the fuel flows into the reservoir 13 of the fuel
pump module 1 via a fuel inlet 17 provided in the lower
case 2. The fuel supplied in the reservoir 13 is sucked
into the fuel pump 19 via a pump filter 20 (see FIG. 8)
to flow into the strainer 9 thorough the communication
passage 42. Since the auxiliary passage 7 is connected
to the fuel passage 6, the fuel from the strainer 9 is
branched at the middle portion of the fuel passage 6 to
flow to the outlet 15, and to flow to the pressure regulator
8 from the auxiliary passage 7.

[0050] The fuel which travels straight from the strainer
9 through the fuel passage 6 flows to the outlet 15 pro-
vided integrally with the outer surface of the lower case
2. Since a fuel pipe 18 which leads to the engine is con-
nected to the outlet 15, the fuel from the strainer 9 is
supplied to the engine from the outlet 15 via the fuel pip-
ing 18.

[0051] The fuel flowing to a side of the auxiliary pas-
sage 7 from the strainer 9 flows into the pressure regu-
lator 8. Since the pressure of the fuel in both the fuel
passage 6 and the fuel pipe 18 is regulated by the pres-
sure regulator 8, the fuel pressure is kept approximately
constant. Therefore, in the case where an amount of
compression transport fuel from the fuel pump is more
than that of jet fuel jetted at the engine, for example,
since the fuel pressure of the fuel flowing through the
fuel passage 6 and the fuel pipe 18 increases, the fuel
is discharged as excess fuel. Then, the excess fuel is
returned to the reservoir 13 from the pressure regulator
8, whereby the fuel pressure of the respective interiors
of the fuel pipe 18 and the fuel passage 6 is kept con-
stant.

[0052] Next, a method for mounting the pressure reg-
ulator 8 will be explained.

[0053] As shown in FIG. 1, the first inserting portion
32 of the pressure regulator 8 is inserted (mounted) into
the installing portion 3 of the lower case 2 and tempo-
rarily secured thereto. As shown in FIG. 1, the upper
case 4 is capped on the lower case 2 in such a state as
to make the pressing portion 5 of the upper case 4 faces
the second inserting portion 33 of the pressure regulator
8. After capping, the second inserting portion 33 is
pressed into the pressing portion 5. At the same time,
the pressing portion 5 presses the collar 34 of the pres-
sure regulator 8 downwardly. That is, the pressure reg-
ulator 8 is pressed downwardly from the pressing por-
tion 5 via the collar 34. Consequently, even if vibrations
and the like are transmitted to the fuel pump module 1
during the running of a vehicle or the like, it is possible
to minimize a vertical vibration and (or) a horizontal vi-
bration transmitted to the pressure regulator 8. As a re-



11 EP 1 160 444 A2 12

sult of this, the fixing structure of the pressure regulator
8 is strengthened in vibration in comparison with the
conventional structures.

[0054] The pressure regulator 8 sandwiched and
fixed between the upper case 4 and the lower case 2 is
held in the up and down direction (upright condition). Un-
der this condition, since the installing portion 3 of the
lower case 2 does not strike the collar 34, the return pas-
sage 35 of the pressure regulator 8 is exposed between
the collar 34 and the installing portion 3. Furthermore,
since the auxiliary passage 7 is provided between the
installing portion 3 and the fuel passage 6, the pressure
regulator 8 is automatically connected to the fuel pas-
sage 6 after being sandwiched and fixed. Accordingly,
the installing portion 3 can have a function of holding the
pressure regulator 8 and a function of connecting the
pressure regulator 8 to the fuel passage 6. As a result
of this, it is possible to reduce the number of parts con-
stituting the fuel pump module 1 and to achieve minia-
turization of the fuel pump module 1 in comparison with
the conventional pump modules.

(Second embodiment)

[0055] FIG.8is aview showing a second embodiment
of a fuel pump module 1" according to the presentinven-
tion. The same members as the first embodiment are
denoted by the same reference numerals and explana-
tion thereof will be omitted.

[0056] This fuel pump module 1' comprises a cover-
equipping case 53 integrally formed by molding the up-
per case 4 and the conjunction cover 41 to be assem-
bled thereto, and a pump bottom cover 54 for fixing the
fuel pump 19 to the cover-equipping case 53.

[0057] As shown in FIGs. 3 and 8, the upper case 4
holds the fuel pump 19, the strainer 9, the pressure reg-
ulator 8, and the thermistor 10. The conjunction cover
41 is integrally formed so as to cover the respective one
ends of the fuel pump 19 and the strainer 9. In the upper
wall 21 of the upper case 4, the pump hole 23, the strain-
er hole 24, the regulator hole 29, and the thermistor hole
25 (see FIG. 3) are formed, respectively. On the other
end of the protecting tube 26 is provided an engagement
portion 26a for engaging the pump bottom cover 54
therewith.

[0058] On the other hand, the pump bottom cover 54
has a roughly disk-shaped cover body 55. The cover
body 55 has a long hole 55a formed at the center there-
of, and another engagement portion 55b integrally pro-
vided at a periphery thereof and engaged with the en-
gagement portion 26a. To the other end of the fuel pump
19, the pump filter 20 is detachably attached via the
pump bottom cover 54. The long hole 55a may be a
notch.

[0059] Next, a method for assembling the fuel pump
19 to the cover-equipping case 53 will be explained.
[0060] One end portion of the fuel pump 19 is inserted
into the pump hole 23 from the other end portion of the
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protecting cover 26, and an outlet 19a of the fuel pump
19 is pushed into the pump passage 44 of the conjunc-
tion cover 41. At this time, by merely inserting the fuel
pump 19 into the cover-equipping case 53, it is possible
to automatically connect the outlet 19a and the pump
passage 44 to each other without positioning the fuel
pump 19 (outlet 19a) with respect to the conjunction cov-
er 41 (pump passage 44) (see FIG. 5).

[0061] Then, the pump bottom cover 54 is inserted in-
to the other end of the protecting tube 26. By engaging
the engagement portion 26a of the protecting tube 26
with the another engagement portion 55b of the pump
bottom cover 54, it is possible to easily fix the fuel pump
19 to the cover-equipping case 53 without positioning
the conjunction cover 41 with respect to the upper case
4. On the other end portion of the fuel pump 19, the
pump filter 20 is detachably provided via the long hole
55a of the pump bottom cover 54. On the other hand, in
the case where the pump bottom cover 54 is provided
with a notch instead of the long hole 55a, the fuel pump
module 1' has more excellent resistance to vibrations
without requiring to detachably provide the pump filter
20.

[0062] In almost the same manner, as to the strainer
9, by merely pushing the strainer 9 into the strainer hole
24 of the cover-equipping case 53, it is possible to se-
curely connect the strainer passage 45 and an inlet 9a
to each other, without positioning the inlet 9a of the
strainer 9 with respect to the strainer passage 45 (See
FIG. 5).

[0063] In this way, by integrally forming the upper
case 4 and the conjunction cover 41 to provide the cov-
er-equipping case 53, it is possible to omit accurate po-
sitioning operations during assembling operation, and
thereby to improve the assembling operability of the fuel
pump module 1'. Furthermore, since the pump bottom
cover 54 has a simple shape, a molding die used in
molding it can be simplified in shape. Therefore, produc-
tion of the fuel pump module 1' can be achieved with
low costs. Furthermore, since the upper case 4 and the
conjunction cover 41 are integrally formed, a more reli-
able structure of the fuel pump module 1', in which re-
spective connections between the fuel pump 19 and the
communication passage 42 and between the strainer 9
and the communication passage 42 are not released
due to vibrations of a vehicle or the like, can be provided.

(Third embodiment)

[0064] FIGs. 9 to 13 show a third embodiment of the
fuel pump module according to the present invention.
FIG. 9 is an exploded view of the fuel pump module that
is the third embodiment of the present invention, and-
FIG. 10 is an essentially cross section of FIG. 9. FIG. 11
is a plane view showing the conjunction cover of FIG. 9,
and FIG. 12 is an essentially cross section showing the
state that a counterpart coupler and a coupler of FIG.
10 are connected to each other. FIG. 13 is a view show-
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ing an assembling-completing state of FIG. 9 and seeing
the state from above. The same constituting members
as the first and second embodiments are denoted by the
same reference numerals, and explanation thereof will
be omitted.

[0065] As shownin FIG. 9, a fuel pump module 1A of
the third embodiment 3 has such a structure that a cou-
pler 61 to be connected to a counterpart coupler 60 is
formed by coupling the conjunction cover 41 to the fuel
pump 19, in order to drive the fuel pump 19.

[0066] To be more specific, this fuel pump module 1A
comprises two terminals 63 (one of the terminals is
shown and the other is omitted in the drawings) provided
in a pump housing 62 of the fuel pump 19, a coupler
housing 64 integrally formed in the conjunction cover 41,
a counterpart-coupler insertion hole 65 formed in the
coupler housing 64 (corresponding to a terminal hole in
claims). The counterpart-coupler insertion hole 65 al-
lows insertion of not only the terminals 63 but also of the
counterpart coupler 60. Incidentally, the number of ter-
minal is optional. Further, if the coupler housing 64 has
a wall (not shown) at a side of the fuel pump 19, itis also
possible to provide a hole (not shown) allowing insertion
of only the terminals 63. Furthermore, although the ter-
minals 63 are of the tab-shaped male type in the present
embodiment, the terminals 63 may be of the female
type.

[0067] As shown in FIGs. 9 and 10, the fuel pump 19
comprises the cylindrical pump housing 62, a pump driv-
ing portion not shown which is provided in the pump
housing 62 and is driven, and the terminals 63 provided
so as to project from an upper portion of the pump hous-
ing 62. The pump housing 62 is made of a synthetic res-
in. In the upper portion of the pump housing 62 is pro-
vided terminal insertion holes 62a through which the ter-
minals 63 project from the inside of the pump housing
62 to the outside. One end side of each of the terminals
63 (an inside of the pump housing 62) is electrically con-
nected to the pump driving portion. The other end side
63a (an outside of the pump housing 62) is electrically
connected to the counterpart coupler 60.

[0068] As shown in FIGs. 9 and 11, the conjunction
cover 41 has a conjunction cover body 66 holding the
fuel pump 19 and the strainer 9 and connecting the fuel
pump 19 and the strainer 9 to each other, and the cou-
pler housing 64 integrally formed at the conjunction cov-
er body 66 and located at a side of the fuel pump 19.
The coupler housing 64 comprises the counterpart-cou-
pler insertion hole 65 having such a size as to allow in-
sertion of the counterpart coupler 60 and passing
through the conjunction cover body 66 in an up and
down direction, and a projection-shaped engagement
portion 67a provided on the outside of a peripheral wall
67 of the conjunction cover body 66. When the fuel
pump 19 is attached to the conjunction cover 41, the
terminals 63 of the pump housing 62 are arranged in the
upright condition from the counterpart-coupler insertion
hole 65. That is, only the terminals 63 are provided in

10

15

20

25

30

35

40

45

50

55

the pump housing 62 in a standing manner so as to cor-
respond to the counterpart coupler 60 and only the cou-
pler housing 64 is formed integrally with the conjunction
cover 41, and thereafter the coupler 61 to be connected
to the counterpart coupler 60 is formed by coupling of
the fuel pump 19 and the conjunction cover 41.

[0069] As shown in FIG. 10, the counterpart coupler
60 comprises a coupler housing 60a, two wire-connect-
ed terminals 60c (one of the wire-connected terminals
is shown and the other is omitted in the drawings) in-
serted into and secured to a terminal accommodating
chamber 60b in the coupler housing 60a, a lock arm 60d
raised on an upper part of the coupler housing 60a, an
operational panel 60e formed integrally with the lock
arm 60d, and another hole-shaped engagement portion
60f formed at the operational panel 60e. Each of the
wire-connected terminals 60c has a terminal plate 60g
of a branch-shaped female type, and a bundle of wire
68 crimped on one end portion of the terminal plate 60g.
In the terminal-accommodating chamber 60b, an en-
gagement arm 60h formed continuously with the coupler
housing 60a is located, and the terminal plate 60g is se-
cured to be pressed from the backward thereof to the
frontward by the engagement arm 60h. Although the ter-
minal plate 60g is of a female type in the present em-
bodiment, it may be of a male type.

[0070] As shown in FIGs. 10 and 12, when the coun-
terpart coupler 60 is inserted into the coupler 61, the
operational panel 60e is brought up by the another en-
gagement portion 60f, so that the engagement portion
67a and the another engagement portion 60f are en-
gaged with each other. At the same time, the terminals
63 in the coupler 61 and the wire-connected terminals
60c in the counterpart coupler 60 are electrically con-
nected with one another.

[0071] By employing the above structure, as the fuel
pump module 1A becomes small, the coupler 61 and
the counterpart coupler 60 become also small, respec-
tively. However, if just the terminals 63 are provided in
the pump housing 62 and just the coupler housing 64 is
integrally formed with the conjunction cover 41, then
coupler size securely capable of corresponding to min-
iaturization of the fuel pump module 1A can achieved.

[0072] The reason is as follows. Since only the termi-
nals 63 are provided in the pump module 62, a pump
layout depending on the size of the fuel pump 19 is dif-
ficult to be restricted by, in comparison with the conven-
tional pump modules. At the same time, since only the
coupler housing 64 is integrally formed with the conjunc-
tion cover 41, it is possible to save time and labor for
forming the coupler 61 having such a size as to corre-
spond to miniaturization of the fuel pump module 1A by
another method, in comparison with the conventional
pump modules . Furthermore, since the coupler 61 to
be connected to the counterpart coupler 60 can be eas-
ily provided by merely attaching the fuel pomp 62 to the
conjunction cover 41, the trouble of forming both the
small terminals 63 and the coupler housing 64 that cor-
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respond to the miniaturized fuel pump module 1A and
of fitting the small terminals 63 to the coupler housing
64 to electrically connect one of the small terminals to
the other, is eliminated, in comparison with the conven-
tional pump modules.

[0073] Furthermore, in the present embodiment, as
shown in FIGs. 11 and 13, a hook-like wire holding por-
tion 69 for holding the bundle of wire 68 is formed inte-
grally with the cover body 66 of the conjunction cover
41. The shape of the wire holding portion 69 is not limited
to the hook-like shape, and the conjunction cover 41
used in the other embodiments may also be provided
with the wire holding portion 69. By providing such wire
holding portion 69, it is possible to prevent the bundle
of wire 68 from coming apart after assembly of the fuel
pump module 1A. Thus, since the wire holding portion
69 is formed integrally with the conjunction cover 41, it
becomes unnecessary to use another member for hold-
ing the bundle of wire 68, and hence it is possible to
reduce the number of parts constituting the fuel pump
module 1A.

(Fourth embodiment)

[0074] FIG. 14 is a view showing a fourth embodiment
of the fuel pump module according to the present inven-
tion, and is an essentially cross section of the fuel pump
module. The same constituting members as the first,
second and third embodiments are denoted by the same
reference numerals, and explanations thereof will be
omitted.

[0075] As shown in FIG. 14, a fuel pump module 1B
in the fourth embodiment comprises the lower case 2,
an upper case 70 to be capped on the lower case 2, and
a fuel pump (not shown in FIG. 14) and a strainer 71
and the pressure regulator 8 that are held in the upper
case 70. While the upper case 4 of the first embodiment
(see FIG. 1) has the fuel pump 19, the strainer 9 and the
pressure regulator 8, the upper case 70 of the fourth em-
bodiment holds the pressure regulator 8. It is also pos-
sible to hold the fuel pump 19 together with the pressure
regulator 8 in the upper case 70.

[0076] The strainer 71 has a purifying portion 72 for
purifying the fuel, a strainer cover 73 made of the same
material as the lower case 2 and covering an outer sur-
face of the purifying portion 72. The strainer cover 73 is
divided into an upper strainer cover 74 (corresponding
to the second cover in claims) and a lower strainer cover
75 (corresponding to the first cover in claims). The lower
strainer cover 75 is made of the same material as the
lower case 2, i.e. synthetic resin, and formed integrally
with the lower case 2. The upper strainer cover 74 is
made of the same material as the lower case 2, i.e. syn-
thetic resin, but is formed separately from the lower
strainer cover 75, i.e. the lower case 2.

[0077] Afterthe purifying portion 72 is inserted into the
lower strainer cover 75, the upper strainer cover 74 is
covered on the lower strainer cover 75, and a lower end
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portion 74a (corresponding to the end portion in claims)
of the upper strainer cover 74 and an upper end portion
75a (corresponding to the end portion in claims) of the
lower strainer cover 75 are coupled to each other, for
example, by welding. Then the upper case 70 is assem-
bled to the lower case 2 while holding the pressure reg-
ulator 8. In an upper wall 70' of the upper case 70, are
formed the regulator hole 29 and the pump hole (not
shown), similarly to the first embodiment, and the pres-
sure regulator 8 and the fuel pump are held in the re-
spective holes 29.

[0078] The upper strainer cover 74 is provided with
an inlet 76 for supplying the fuel from the fuel pump, and
the inlet 76 and the fuel pump is linked to each other by
a fuel pipe (not shown). At the lower strainer cover 75
is formed an outlet 80 for discharging the fuel purified
by the purifying portion 72. Accordingly, the fuel accom-
modated in the fuel tank is pumped by the fuel pump,
supplied from the inlet 76 via the fuel pipe by the fuel
pump, and supplied to the auxiliary passage 7 from the
outlet 80 via the purifying portion 72.

[0079] Since the lower strainer cover 75 is integrally
formed with the lower case 2, it is possible to hold stably
the purifying portion 72 of the strainer 71 in the lower
strainer cover 75, for example, in comparison with the
case where the strainer 9 is held in the lower case 2
similarly to the first embodiment (see FIG. 1). Further-
more, since, with the purifying portion 72 being held in
the lower strainer cover 75, the upper strainer cover 74
is welded to the lower strainer cover 75, it is possible to
hold more stably the strainer 71 after welding, and there-
by to improve the holding power of holding the strainer
71. Therefore, it is possible to synchronize the stable
condition of the strainer 71 with that of the lower case
2. That is, when the fuel pump module 1B is installed to
a vehicle or the like, if just the lower case 2 of the fuel
pump module 1B is mounted to the fuel tank so as to
become stable, it is possible to stabilize condition of the
strainer 71 as corresponding to the stable condition of
the lower case 2.

(Fifth embodiment)

[0080] FIGs. 15 and 16 show a fifth embodiment of
the fuel pump module according to the present inven-
tion. FIG. 15 is an essentially cross section of the fuel
pump module and FIG. 16 is an enlarged cross section
of the engagement means in FIG. 15. The same consti-
tuting members as the first to fourth embodiments are
denoted by the same reference numerals, and explana-
tions thereof will be omitted.

[0081] As shown in FIG. 15, a fuel pump module 1C
of the fifth embodiment has such a structure that the low-
er strainer cover 75 formed integrally with the lower case
2, and the upper strainer cover 74 are engaged by an
engagement means 77. And, between the upper strain-
er cover 74 and the lower strainer cover 75 is interposed
a sealing member 78 such as an O-ring.
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[0082] AsshowninFIGs. 15and 16, the engagement
means 77 is a means such that an engagement portion
75b is formed on the upper end portion 75a of the lower
strainer cover 75, and another engagement portion 74b
to be engaged with the engagement portion 75b is pro-
vided on the lower end portion 74a of the upper strainer
cover 74. For instance, a means may be used such that
an engaging groove is formed on the upper end portion
75a of the lower strainer cover 75, and an engaging pro-
jection to be fitted into the engaging groove is provided
on the lower end portion 74a of the upper strainer cover
74. Alternatively, another means may be used such that
an engaging hook is provided on the upper end portion
75a of the lower strainer cover 75, and another engaging
hook to be fitted to the engaging hook is formed on the
lower end portion 74a of the upper strainer cover 74.
Incidentally, the engagement means 77 is not limited to
the above-mentioned examples, but can be arbitrarily
changed so far as the upper strainer cover 74 and the
lower strainer cover 75 can be coupled to each other.
[0083] With such a structure, since the upper strainer
cover 74 and the lower strainer cover 75 can be con-
nected by one-touch operation, it is possible to improve
assemble operability in comparison with the fourth em-
bodiment using welding.

(Sixth embodiment)

[0084] FIG. 17 shows a sixth embodiment of the fuel
pump module according to the present invention, and is
an essentially cross section of the fuel pump. The same
constituting members as the first to fifth embodiments
are denoted by the same reference numerals, and ex-
planations thereof will be omitted.

[0085] As shown in FIG. 17, a fuel pump module 1D
of the sixth embodiment has such a structure that an
upper case module 81 is provided by integrally forming
the upper case 70 and the upper strainer cover 74 of the
fourth and fifth embodiments, and the upper case mod-
ule 81 is welded to the lower strainer cover 75. The up-
per case module 81 is made of a synthetic resin similarly
to the lower strainer cover 75.

[0086] Since the upper case module 81 is welded to
the lower strainer cover 75 after inserting the purifying
portion 72 into the lower strainer cover 75, this embod-
iment is similar to the fourth and fifth embodiments rel-
ative to the stability of the strainer 71. Additionally, ac-
cording to the sixth embodiment, it is possible to hold
also the pressure regulator 8 in the lower strainer cover
75 in the same stable condition as the strainer 71 after
welding the upper case module 81 to the lower strainer
cover 75. That is, it is possible to improve the holding
force of holding the strainer cover 75 and the pressure
regulator 8. Incidentally, it is also possible to hold the
fuel pump 19 together with the pressure regulator 8 in
the upper case module 81. For this reason, since a weld-
ing portion between the upper case module 81 and the
lower strainer cover 75 can bear disconnecting load
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necessary for disconnecting the pressure regulator 8
from the upper case module 81, disconnecting of the
pressure regulator 8 is securely prevented. As a result
of this, the holding power of holding the pressure regu-
lator 8 into the upper case module 81 can be improved.
That is, since the holding power of the pressure regula-
tor 8 is improved, the reliability about strength of the fuel
pump module 1D is also improved as corresponding to
the holding power.

[0087] It goes without saying that the present inven-
tion is not limited to the above-mentioned embodiments,
but can be modified in various manners without depart-
ing from the gist of the present invention.

[0088] Forexample,itis possible to arbitrarily change
the material of the upper cases 4, 70 and the lower case
2. The fuel pump 19 and the pressure regulator 8 can
have the same constitution as the strainer 71 described
in the fourth to the sixth embodiments of the present in-
vention. That is, such a structure may be used that the
fuel pump 19 is constituted by the pump housing 62 and
the pump driving portion (not shown) in the pump hous-
ing 62, and the pump housing 62 is divided in two to
form integrally one of the divided pump housing with the
lower case 2 and to connect the one and the other to
each other after the pump driving portion is inserted into
the one.

[0089] Similarly, such a structure may be used that the
pressure regulator 8 is constituted by a regulator hous-
ing (not shown) and a regulator body (not shown) in the
regulator housing, and the regulator housing is divided
in two to form integrally one of the divided regulator
housing with the lower case and to connect the one and
the other to each other after the regulator body is insert-
ed into the one.

[0090] Furthermore, the third embodiment has a ter-
minal connecting hole (not shown) provided in the pump
housing 62, and the counterpart coupler 60 of a male
type. Then, the counterpart coupler 60 is inserted into
the terminal connecting hole, and the male-type termi-
nals of the counterpart coupler 60 are electrically and
directly connected to the pump driving portion, and
thereby the counterpart coupler 60 is electrically con-
nected to the fuel pump 19.

[0091] Although the strainer cover is divided in two in
the present embodiment, the dividing number thereof is
not limited to this.

[0092] According to the present invention, since the
lower case is provided with the installing portion and the
upper case is provided with the pressing portion project-
ed therefrom, the pressure regulator can be sandwiched
and fixed between the installing portion and the pressing
portion by capping the upper case on the lower case.
Therefore, it is possible to reduce the number of parts
constituting the fuel pump module in comparison with
the conventional pump modules. Furthermore, by cap-
ping the upper case on the lower case after inserting the
pressure regulator into the installing portion, the pres-
sure regulator can easily and securely be fixed by the
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upper case and the lower case. In addition, since the
pressure regulator is pressed to a side of the lower case
by the upper case, it is possible to improve the holding
power of the pressure regulator into both cases. Accord-
ingly, it is possible to securely hold the pressure regula-
tor so as to resist even vibrations and the like caused
by driving a vehicle.

[0093] Further, by providing the auxiliary passage be-
tween the installing portion and the fuel passage and
between the installing portion and the strainer, it is pos-
sible to use the installing portion also as a passage for
the fuel. Then, by mounting the pressure regulator to the
installing portion, it is possible to connect the pressure
regulator to the fuel passage automatically. Accordingly,
it is possible to reduce the number of parts constituting
the fuel pump module in comparison with the conven-
tional pump modules.

[0094] Furthermore, since the longitudinal direction of
the pressure regulator is set to be approximately parallel
to the inserting direction of the pressure regulator into
the installing portion, it is possible to save the arrange-
ment space for arranging the pressure regulator in the
lower case. Accordingly, it is possible to minimize the
arrangement space of the pressure regulator in a direc-
tion crossing the inserting direction. As a result of this,
minimizing the fuel pump module can be achieved in
comparison with the conventional pump modules.
[0095] Moreover, by providing the return passage of
the pressure regulator in the lower case after coupling
the upper case to the lower case, the return fuel from
the pressure regulator is returned to the reservoir. Ac-
cordingly, the fuel in the reservoir is not easily dis-
charged outside the reservoir because the reservoir is
provided in the fuel pump module. That is, the fuel ac-
commodated in the reservoir can be used to avoid waste
and hence stable supply of the fuel to the engine can be
achieved.

[0096] Furthermore, since the conjunction cover and
the upper case are integrally formed, it is possible to
omit both positioning and coupling operations of the
conjunction cover with respect to the upper case. Fur-
ther, by merely pushing the fuel pump and the strainer
into the conjunction cover, it is possible to connect both
of the fuel pump and the strainer to the communication
passage of the conjunction cover automatically. There-
fore, it is possible to eliminate the positioning operation
between the fuel pump and the strainer with respect to
the communication passage. Furthermore, since the fu-
el pump is fixed by the pump bottom cover, the fixing
operation of the fuel pump is easily performed. Moreo-
ver, since the conjunction cover and the upper case are
integrally formed, both of the fuel pump and the strainer
is not easily to be disconnected from the communication
passage due to vibrations caused by driving a vehicle
or the like. As a result of this, the fuel pump module pro-
vided by the present invention can have a more reliable
structure.

[0097] According to another invention, by providing
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the pump housing constituting the fuel pump with the
terminal, forming integrally the coupler housing with the
conjunction cover, and assembling the fuel pump to the
conjunction cover, it is possible to constitute the coupler
to be connected to the counterpart coupler. Therefore,
it is unnecessary to form a coupler at the fuel pump in
comparison with the conventional pump modules. As a
result of this, even if the fuel pump is miniaturized in ac-
cordance with miniaturization of the fuel pump module,
the miniaturization of the coupler can be easily and read-
ily achieved without being restricted by the layout de-
pending on the shape of the fuel pump.

[0098] Additionally, since the coupler housing is
formed integrally with the conjunction cover, it is possi-
ble to prevent the coupler housing from being broken
during connection of the coupler and counterpart cou-
plers to each other in comparison with a coupler housing
which is, separately from the conjunction cover, formed
in a small size. As aresult of this, itis possible to connect
easily and securely the coupler and the counterpart cou-
pler to each other.

[0099] Furthermore, miniaturization of the fuel pump
module can improve flexibility of mounting the fuel pump
module to the fuel tank.

[0100] Accordingto yetanotherinvention, the strainer
cover of the strainer is divided into the first cover and
the second cover, the first cover is formed integrally with
the lower case, and the second cover is separated from
the lower case. Accordingly, by coupling the first and
second covers to each other after insertion of the puri-
fying portion into the first cover, the stability of the strain-
er can be improved in comparison with the conventional
pump modules.

[0101] Furthermore, both the upper case being
capped on the lower case and holding the pressure reg-
ulator, and the second cover are formed integrally with
each other. By the connection between the first cover
and the second cover, it is possible to improve the hold-
ing power of holding at least one of the fuel pump and
the pressure regulator. That is, it is possible to securely
prevent at least one of the fuel pump and the pressure
regulator from being disconnected. As a result of this,
the reliability of the holding the respective parts used in
the fuel pump module can be eminently improved.
[0102] Furthermore, since at least one of the fuel
pump and the pressure regulator is held by the connec-
tion between the first cover and the second cover, it is
possible to eliminate the necessity of another holding
member from the fuel pump module of the present in-
vention. As a result of this, since the number of parts
constituting the fuel pump module decreases, the pro-
duction cost thereof can be reduced.

Claims

1. A fuel pump module having a reservoir formed on
an inner surface of a lower case, a fuel passage for
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guiding fuel accommodated in the reservoir to an
engine, a pressure regulator held in the lower case
and regulating fuel pressure of the fuel flowing
through the fuel passage, and an upper case
capped on the lower case, the fuel pump module
comprising:

an installing portion provided inside the lower
case and within the reservoir; and

a pressing portion provided inside the upper
case so as to project therefrom, the pressing
portion corresponding to the installing portion,
wherein the pressure regulator is sandwiched
between the installing portion and the pressing
portion.

The fuel pump module according to claim 1, where-
in an auxiliary passage is provided to connect the
installing portion to both of the fuel passage and a
strainer for purifying the fuel.

The fuel pump module according to claim 1, where-
in return fuel from the pressure regulator held and
fixed by the installing portion and the pressing por-
tion is returned to the reservoir.

The fuel pump module according to claim 1, where-
in an auxiliary passage is provided to connect the
installing portion to both of the fuel passage and a
strainer for purifying the fuel, and return fuel from
the pressure regulator held and fixed by the install-
ing portion and the pressing portion is returned to
the reservaoir.

The fuel pump module according to claim 1, where-
in a longitudinal direction of the pressure regulator
is approximately parallel to an inserting direction of
the pressure regulator into the installing portion.

The fuel pump module according to claim 1, further
comprising:

a cover-equipping case provided by forming in-
tegrally the upper case and a conjunction cover,
the conjunction cover linking one ends of a fuel
pump and a strain which are held by the upper
cover, to each other; and

a pump bottom cover for fixing the other end of
the fuel pump to the cover-equipping case,
wherein both of the fuel pump and the strainer
are linked to a communication passage provide
in the conjunction cover by pushing both of the
fuel pump and the strainer into the conjunction
cover.

7. The fuel pump module according to claim 6, where-

in the fuel pump has a pump housing, a pump driv-
ing portion to be driven in the pump housing, and at
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10.

11.

22

least one terminal provided in the pump housing so
as to project therefrom and supplying the pump driv-
ing portion with a power source;

the conjunction cover includes a cover body, a
coupler housing formed integrally with the cov-
er body, and a terminal hole which is formed in
the coupler housing and which the terminal is
inserted into; and

a coupler to be electrically connected to a coun-
terpart coupler is formed by linking both of the
fuel pump and the strainer to the conjunction
cover and by inserting the terminal into the ter-
minal hole.

A fuel pump module having a lower case, an upper
case to be capped on the lower case, a fuel pump
and a fuel-purifying strainer which are held in the
lower case, and a conjunction cover for holding both
of the fuel pump and the strainer in the upper case
and connecting the both to each other, in which the
fuel pump is driven by electrically connecting the fu-
el pump to a counterpart coupler,
the fuel pump module comprising:

the fuel pump having a pump housing and a
pump driving portion to be driven in the pump
housing;

at least one terminal provided on the pump
housing so as to project therefrom and supply-
ing the pump driving portion with a power
source;

a coupler housing formed integrally with the
conjunction cover; and

a terminal hole which is formed in the coupler
housing and which the terminal is inserted into,
wherein a coupler to be connected to the coun-
terpart coupler is formed by linking both of the
fuel pump and the strainer to the conjunction
cover and by inserting the terminal into the ter-
minal hole.

The fuel pump module according to claim 7, where-
in the coupler housing has another engagement
portion to be engaged with an engagement portion
provided in the counterpart coupler.

The fuel pump module according to claim 6, further
comprising a hook-like wire holding portion formed
integrally with an outer surface of the conjunction
cover.

The fuel pump module according to claims 2,
wherein the strainer has a purifying portion for pu-
rifying the fuel and a strainer cover for covering an
outer surface of the purifying portion; and

the strainer cover is made of a metal.
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A fuel pump module having a lower case, an upper
case to be capped on the lower case, a fuel pump
located in the lower case, a strainer for purifying fu-
el, and a pressure regulator for regulating pressure
of the fuel,

the fuel pump module comprising:

the strainer having a purifying portion for puri-
fying the fuel, and a strainer cover made of the
same material as the lower case and covering
an outer surface of the purifying portion; and
the strainer cover divided in two such that a first
cover which is one is formed integrally with the
lower case and a second cover which is the oth-
er is separated from the lower case,

wherein the second cover is welded to the first
cover after insertion of the purifying portion into
the first cover, and at least one of the fuel pump
and the pressure regulator is held in the upper
case.

A fuel pump module having a lower case, an upper
case to be capped on the lower case, a fuel pump
located in the lower case, a strainer for purifying fu-
el, and a pressure regulator for regulating pressure
of the fuel,

the fuel pump module comprising:

the strainer having a purifying portion for puri-
fying the fuel, and a strainer cover covering an
outer surface of the purifying portion;

the strainer cover divided in two such that a first
cover which is one is formed integrally with the
lower case and a second cover which is the oth-
er is separated from the lower case;

an engagement portion formed in an end of the
second cover facing the first cover; and
another engagement portion formed in an end
portion of the first cover facing the second cov-
er,

wherein the engagement portion is engaged
with the another engagement portion via a seal-
ing member after insertion of the purifying por-
tion into the first cover, and at least one of the
fuel pump and the pressure regulator is held in
the upper case.

The fuel pump module according to claim 12,
wherein integral formation of the upper case with
the second case prevents at least one of the fuel
pump and the pressure regulator from being discon-
nected from the lower case.

The fuel pump module according to claim 2, where-
in a longitudinal direction of the pressure regulator
is approximately parallel to an inserting direction of
the pressure regulator into the installing portion.
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The fuel pump module according to claim 3, where-
in a longitudinal direction of the pressure regulator
is approximately parallel to an inserting direction of
the pressure regulator into the installing portion.

The fuel pump module according to claim 4, where-
in a longitudinal direction of the pressure regulator
is approximately parallel to an inserting direction of
the pressure regulator into the installing portion.

The fuel pump module according to claim 8, where-
in the coupler housing has another engagement
portion to be engaged with an engagement portion
provided in the counterpart coupler.

The fuel pump module according to claim 7, further
comprising a hook-like wire holding portion formed
integrally with an outer surface of the conjunction
cover.

The fuel pump module according to claim 8, further
comprising a hook-like wire holding portion formed
integrally with an outer surface of the conjunction
cover.

The fuel pump module according to claims 4,
wherein the strainer has a purifying portion for pu-
rifying the fuel and a strainer cover for covering an
outer surface of the purifying portion; and

the strainer cover is made of a metal.

The fuel pump module according to claim 6, where-
in the strainer has a purifying portion for purifying
the fuel and a strainer cover for covering an outer
surface of the purifying portion; and

the strainer cover is made of a metal.

The fuel pump module according to claim 7, where-
in the strainer has a purifying portion for purifying
the fuel and a strainer cover for covering an outer
surface of the purifying portion; and

the strainer cover is made of a metal.

The fuel pump module according to claim 8, where-
in the strainer has a purifying portion for purifying
the fuel and a strainer cover for covering an outer
surface of the purifying portion; and

the strainer cover is made of a metal.

The fuel pump module according to claim 13,
wherein integral formation of the upper case with
the second case prevents at least one of the fuel
pump and the pressure regulator from being discon-
nected from the lower case.
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Fig. 2
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