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(54) Motor vehicle fuel supply assembly

(57) A fuel supply assembly of a motor vehicle has
a box body (2) having a number of seats (12, 13, 34) for
housing a pump unit (16) for drawing fuel from a tank, a
filtering unit (20) for filtering the fuel, and a pressure reg-

ulating unit (35) for controlling the pressure of the fuel
supplied to at least one injector of the vehicle; a hydraulic
circuit (14, 22) being formed through the box body (2) to
connect the pump unit (16), the filtering unit (20), and the
pressure regulating unit (35) hydraulically to one another.



EP 1 785 619 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a motor vehicle
fuel supply assembly.
[0002] A motor vehicle fuel supply assembly is known
comprising a pump unit for drawing fuel from a tank and
feeding it firstly through a filtering unit, then through a
pressure regulating unit, and finally to at least one injector
of the vehicle engine.
[0003] The pump unit, filtering unit, and pressure reg-
ulating unit are each housed in a respective seat formed
in the vehicle body, and are each connected to the other
units by relative connecting pipes.
[0004] Known fuel supply assemblies of the type de-
scribed above have several major drawbacks, mainly due
to being fairly complex and expensive, particularly in the
case of mass production, by requiring a vehicle body with
a seat for each of the pump, filtering, and pressure reg-
ulating units.
[0005] Known fuel supply assemblies of the type de-
scribed above also have the drawback of potential fuel
leakage along the pipes connecting the pump, filtering,
and pressure regulating units, and of the pipes at any
rate being located in parts of the vehicle that are difficult
to reach, and so being difficult and taking a relatively long
time to install.
[0006] It is an object of the present invention to provide
a motor vehicle fuel supply assembly designed to elimi-
nate the aforementioned drawbacks.
[0007] According to the present invention, there is pro-
vided a motor vehicle fuel supply assembly as claimed
in the accompanying Claims.
[0008] A non-limiting embodiment of the present in-
vention will be described by way of example with refer-
ence to the accompanying drawings, in which:

Figure 1 shows a schematic view in perspective, with
parts removed for clarity, of a preferred embodiment
of the fuel supply assembly according to the present
invention;
Figure 2 shows a schematic, partly sectioned view,
for clarity, of the Figure 1 fuel supply assembly;
Figure 3 is similar to Figure 2, and shows a variation
of the Figure 1 and 2 fuel supply assembly.

[0009] Number 1 in Figures 1 and 2 indicates as a
whole a fuel supply assembly, which is fitted to a body
(not shown) of a motor vehicle (not shown) to feed fuel
from a tank (not shown) to at least one injector (not
shown) of the vehicle.
[0010] Assembly 1 comprises a box body 2, in turn
comprising a container 3 having two cylindrical, substan-
tially cup-shaped cavities 4, 5, which communicate with
each other, have respective longitudinal axes 6, 7 sub-
stantially parallel to each other, are open outwards at an
end surface 8 of container 3 crosswise to axes 6, 7, and
are bounded axially by respective end walls 9, 10 oppo-
site and parallel to surface 8.

[0011] Cavities 4 and 5 are closed by a cover 11, which,
when positioned contacting surface 8, defines:

a first chamber 12, together with cavity 4;
a second chamber 12, together with cavity 5; and
together with container 3, a conduit 14 hydraulically
connecting chambers 12 and 13.

[0012] Chamber 12 communicates hydraulically with
the tank (not shown) by means of an inlet conduit 15
projecting from end wall 9 of cavity 4, and houses a known
pump unit 16 comprising an electric motor 17 having an
output shaft 18, which is coaxial with axis 6 and fitted
with an impeller 19, which draws fuel from the tank (not
shown) and feeds the fuel firstly along conduit 15, then
through chamber 12, and finally along conduit 14 to
chamber 13.
[0013] Chamber 13 houses a known filtering unit 20
comprising, in the example shown, an annular, substan-
tially cylindrical filtering element 21 mounted coaxially
with axis 7 inside chamber 13, and communicates hy-
draulically with the injector (not shown) by means of a
tubular appendix 22 projecting from end wall 10 of cavity
5 and comprising an initial portion 23; an end portion 24
defining an outlet conduit for the fuel from assembly 1;
and an intermediate portion 25 located between portions
23 and 24, and defining two hydraulic conduits 26, 27 -
of which, conduit 26 is connected hydraulically to the tank
(not shown) - and a cavity 28 opposite conduits 26, 27.
[0014] Portion 23 houses a non-return valve 29 com-
prising a spring 30, and a substantially conical shutter 31
pushed by spring 30 onto a relative seat formed in portion
23. Spring 30 is calibrated to push shutter 31 onto the
relative seat, and hence close portion 23, with a force
that is always less than that exerted, in the opposite di-
rection, on shutter 31 by the fuel fed by pump unit 16
through filtering element 21.
[0015] Cavity 28 has a longitudinal axis 32 substan-
tially crosswise to axes 6 and 7, is bounded laterally by
a stepped wall 33 coaxial with axis 32, and defines - to-
gether with an initial portion of conduit 26 coaxial with
axis 32 - a seat 34 for a known pressure regulating unit 35.
[0016] Unit 35 comprises a substantially cylindrical
outer casing 36, which is mounted coaxially with axis 32
inside cavity 28, has a flange 37 projecting radially out-
wards from casing 36 to rest on a shoulder 38 defined
by wall 33, and is locked axially along cavity 28 by an
annular lock member 39 fitted onto casing 36 and fixed
to wall 33.
[0017] Casing 36 is bounded axially by a bottom wall
40, which extends crosswise to axis 32, is positioned
facing conduits 26, 27, and has a number of holes 41
formed, parallel to axis 32, through wall 40 and for hy-
draulically connecting casing 36 to appendix 22.
[0018] Flange 37 has an annular groove coaxial with
axis 32 and for retaining a peripheral edge of a deform-
able annular membrane 42 mounted coaxially with axis
32 and engaged centrally by a bell 43, which is positioned
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with its concavity facing appendix 22, is fixed to an inner
edge of membrane 42, and, together with membrane 42
and casing 36, defines two chambers 44, 45; chamber
44 houses a spring 46 interposed between casing 36 and
bell 43; and chamber 45 communicates hydraulically with
appendix 22 through holes 41 and with the interposition
of a filter 47 mounted facing holes 41.
[0019] Bell 43 is fitted with a ball 48, which is pushed
by spring 46 onto a spherical annular seat defining the
end portion of a conduit 49 formed in a tubular sleeve
50, which is mounted coaxially with axis 32, extends
through wall 40, and engages the initial portion of conduit
26 to connect conduit 49 to conduit 26. Spring 46 is cal-
ibrated to push ball 48 onto the spherical seat, and hence
close conduit 49, with less force that that exerted, in the
opposite direction, on membrane 42, and hence on ball
48, by a pressure threshold value of the fuel inside cham-
ber 45.
[0020] In actual use, fuel is fed by pump unit 16 along
conduit 14, through filtering element 21, through non-
return valve 29 and, finally, into both chamber 45, via
filter 47 and holes 41, and along end portion 24 of ap-
pendix 22 to the injector (not shown). When the fuel pres-
sure in appendix 22 and chamber 45 reaches said thresh-
old value, membrane 42 and, therefore, ball 48 are
moved by the fuel, in opposition to spring 46, into an open
position (not shown) opening conduit 49 to drain the fuel
along conduits 49 and 26 and into the tank (not shown).
[0021] Conduit 27 houses a control valve 51 compris-
ing a spring 52, and a ball 53 pushed by spring 52 onto
a spherical annular seat defining the end portion of con-
duit 27. Spring 52 is calibrated to push ball 53 onto the
spherical seat, and so close conduit 27, with less force
than that exerted, in the opposite direction, on ball 53 by
inserting a known pressure measuring device (not
shown) inside conduit 27.
[0022] The pressure measuring device (not shown) is
used at the vehicle post-production stage and/or when
servicing the vehicle, to determine correct fuel pressure
inside appendix 22.
[0023] Supply assembly 1 has several advantages,
mainly on account of pump unit 16, filtering unit 20, and
pressure regulating unit 35 all being housed and integrat-
ed in box body 2, and on account of conduit 14 and ap-
pendix 22 defining a hydraulic circuit connecting units
16, 20 and 35 to one another, and itself formed and in-
tegrated in box body 2.
[0024] Another advantage of supply assembly 1 lies in
the location of non-return valve 29, i.e. between filtering
unit 20 and pressure regulating unit 35, maintaining the
fuel in appendix 22 at a given pressure at all times, to
ensure correct start-up of the vehicle.
[0025] Finally, the location of pressure regulating unit
35, i.e. between non-return valve 29 and the injector (not
shown), ensures correct fuel pressure in appendix 22
when the vehicle is stationary. That is, when the vehicle
is stationary, the heat given off by the vehicle engine (not
shown), and therefore by the injector (not shown), in-

creases the temperature, and therefore the volume and
pressure, of the fuel in appendix 22. When the pressure
in appendix 22 reaches said threshold value, ball 48 is
moved into the open position (not shown) opening con-
duit 49, thus draining the fuel into the tank (not shown)
and restoring the correct pressure in appendix 22.
[0026] The Figure 3 variation differs from the Figure 1
and 2 embodiment simply by hydraulic conduit 26, cavity
28, and pressure regulating unit 35 being eliminated and
replaced with a hydraulic conduit 54 connected hydrau-
lically to the tank (not shown) and housing a pressure
regulating valve 55.
[0027] Valve 55 comprises a spring 56, and a ball 57
pushed by spring 56 onto a spherical annular seat defin-
ing the end portion of conduit 54. Spring 56 is calibrated
to push ball 57 onto the spherical seat, and so close con-
duit 54, with less force than that exerted, in the opposite
direction, on ball 57 by said pressure threshold of the fuel
inside appendix 22. Consequently, when the pressure in
appendix 22 substantially equals said threshold value,
ball 57 is pushed by the fuel into an open position (not
shown) opening conduit 54, and so draining the fuel into
the tank (not shown).

Claims

1. A motor vehicle fuel supply assembly, the supply as-
sembly comprising a pump unit (16) for drawing fuel
from a relative tank; a filtering unit (20) for filtering
the fuel; a pressure regulating unit (35) for controlling
the pressure of the fuel supplied to at least one in-
jector; and a hydraulic circuit (14, 22) for connecting
said pump unit, said filtering unit, and said pressure
regulating unit (16, 20, 35) hydraulically to one an-
other; and being characterized by also comprising
a box body (2) having a number of seats (12, 13, 34)
for housing said pump unit, said filtering unit, and
said pressure regulating unit (16, 20, 35); said hy-
draulic circuit (14, 22) being formed in said box body
(2).

2. A supply assembly as claimed in Claim 1, wherein
said pump unit, said filtering unit, and said pressure
regulating unit (16, 20, 35) are arranged in succes-
sion in that order.

3. A supply assembly as claimed in Claim 1 or 2, where-
in the hydraulic circuit (14, 22) comprises a first por-
tion (14) for connecting said pump unit and said fil-
tering unit (16, 20) hydraulically to each other; and
a second portion (22) for connecting said filtering
unit and said pressure regulating unit (20, 35) hy-
draulically to each other; a non-return valve (29) be-
ing mounted between said filtering unit (20) and said
pressure regulating unit (35) to keep the fuel in said
second portion (22) pressurized.
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4. A supply assembly as claimed in Claim 3, wherein
said non-return valve (29) is housed in said box body
(2) .

5. A supply assembly as claimed in any one of the fore-
going Claims, wherein the hydraulic circuit (14, 22)
comprises a first portion (14) for connecting said
pump unit and said filtering unit (16, 20) hydraulically
to each other; and a second portion (22) for connect-
ing said filtering unit and said pressure regulating
unit (20, 35) hydraulically to each other; a control
valve (51) being connected hydraulically to said sec-
ond portion (22), and being connectable to a pres-
sure measuring device to determine the pressure of
the fuel in the second portion (22).

6. A supply assembly as claimed in Claim 5, wherein
said control valve (51) is housed in said box body (2).

7. A supply assembly as claimed in any one of the fore-
going Claims, wherein said pressure regulating unit
(35) is connected hydraulically to said tank.

8. A supply assembly as claimed in any one of the fore-
going Claims, wherein said pressure regulating unit
(35) comprises a membrane-type pressure regulator
fitted removably inside the relative said seat (34).

9. A supply assembly as claimed in any one of Claims
1 to 7, wherein the box body (2) comprises a hydrau-
lic conduit (54) connected hydraulically to said hy-
draulic circuit (14, 22) and to said tank, and defining
the seat of said pressure regulating unit (55); the
pressure regulating unit (55) comprising a ball (57),
and a spring (56) which normally maintains the ball
(57) in a closed position closing said hydraulic con-
duit (54).

10. A motor vehicle comprising a vehicle body; a fuel
tank; at least one injector; and a fuel supply assembly
as claimed in any one of the foregoing Claims and
fitted to the vehicle body.
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