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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit under Arti-
cles 4 and 8 of the Stockholm Act of the Paris Convention
for the Protection of Industrial Property of U.S. Provi-
sional Patent Application No. 62/854,368, filed on May
30, 2019.

FIELD

[0002] The present disclosure relates to fuel pumps,
and more particularly, to solenoid actuated fuel pumps.

BACKGROUND

[0003] U.S. Patent 2,833,221 A1 discloses that sub-
stantially the entirety of the components is contained
within a casing. There is also no microcontroller provided,
which controls the operation of the fuel pump.

[0004] European Patent Application 2 551 522 A2 a
control unit which could help to handle fuel flow differ-
entials of a longer fuel path. A positioning of a filter in not
disclosed which would then identify that the fuel pump
and fuel filter could be kept usefully further apart for
serviceability.

[0005] German Patent Application DE 42 05 290 A1
discloses a filter positioned in the traditional way as an
integrated component as opposed to a component set
apart. Additionally, no microcontroller is disclosed which
is an integral part of the fuel pump.

[0006] A fuel pump is a frequently (but not always)
essential component on a car or other internal combus-
tion engine device. Many engines (older motorcycle en-
gines in particular) do not require any fuel pump at all,
requiring only gravity to feed fuel from the fuel tank or
under high pressure to the fuel injection system. Often,
carbureted engines use low pressure mechanical pumps
that are mounted outside the fuel tank, whereas fuel
injected engines often use electric fuel pumps that are
mounted inside the fuel tank (and some fuel injected
engines have two fuel pumps: one low pressure/high
volume supply pump in the tank and one high pressur-
e/low volume pump on or near the engine). Fuel pressure
needs to be within certain specifications for the engine to
run correctly. If the fuel pressure is too high, the engine
will run rough and rich, not combusting all of the fuel being
pumped making the engine inefficient and a pollutant. If
the pressure is too low, the engine may run lean, misfire,
or stall.

[0007] Plunger-type pumps are a type of positive dis-
placement pump that contain a pump chamber whose
volume is increased and/or decreased by a plunger
moving in and out of a chamber full of fuel with inlet
and discharge stop-check valves. It is similar to that of
a piston pump, but the high-pressure seal is stationary
while the smooth cylindrical plunger slides through the
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seal. These pumps typically run at a higher pressure than
diaphragm type pumps. A spring is used to pull the
plunger outward creating a lower pressure pulling fuel
into the chamber from the inlet valve.

[0008] Typically, back pressure is present at the outlet
port of a solenoid pump and limits Operation of the pump,
that is, the pump can operate only up to a certain back
pressure level. In general, the back pressure works
against the spring used to bias the plunger. For example,
when the back pressure is greater than the biasing force
of the spring, the pumping cycle is terminated (the plun-
ger cannot return to a "rest" position when the coil is de-
energized). The known use of linear springs limits the
back pressure under which known solenoid pumps can
operate. The spring biasing force must be relatively lower
to enable the initiation of the plunger displacement when
the coil is energized. Since the spring is linear, only the
same relatively lower biasing force is available to coun-
teract the back pressure. Known solenoid pumps cannot
operate with a  backpressure over about
68.94757293178 kPa.

[0009] Known solenoid pumps are difficult to assemble
and can be large or bulky. Additionally, known solenoid
pumps must be totally removed from its rather permanent
plumbing in order that it be serviced (i.e., to replace the
filter therein).

[0010] Thus, thereis along-felt need for a solenoid fuel
pump that is compact, easy to assemble, and can be
serviced without being removed from its plumbing. There
is also a longfelt need for a solenoid pump, the timing of
which can be controlled via a microcontroller and/or an
external signal source. There is also a long-felt need for a
solenoid pump that is entirely watertight and prevents the
ingress of water and other foreign substances around the
lead wires.

SUMMARY

[0011] The solution is provided by a fuel pump as
defined in claim 1, said fuel pump comprising a case,
including a first section comprising a hub and a hole, a
second section, the second section comprising a thread-
ing and circumferentially arranged around the first sec-
tion, wherein a radial space is arranged between the first
section and the second section, an inlet in fluid commu-
nication with the radial space, a housing chamber ar-
ranged adjacent to the first section, and an outlet in fluid
communication with the hole, a filter bowl removably
connected to the second section, the filter bowl disposed
outside the case and providing a fuel path outside the
case, the filter bowl fluidly connecting the radial space
with the hole and axially extended from the second sec-
tion, a filter engaged with the hub, the filter partially ar-
ranged in the filter bowl and positioned slidably and
circumferentially around the hub, a valve assembly ar-
ranged at least partially in the first section and at least
partially in the housing chamber, a coil operatively ar-
ranged to apply a magnetic field to the valve assembly to
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selectively displace fluid therethrough, and a circuit con-
nected to the coil, wherein the circuit includes a micro-
controller operatively arranged to control current sup-
plied to the coil.

[0012] In some embodiments, the fuel pump further
comprises a bobbin arranged concentrically around the
valve assembly, wherein the coil is arranged concentri-
cally around the bobbin. In some embodiments, the fuel
pump further comprises a first metal plate arranged on a
first axial side of the coil, a second metal plate arranged
on a second axial side of the coil, opposite the first axial
side, and a metal sleeve arranged circumferentially
around the coil. According to the invention the fuel pump
comprises a circuit connected to the coil. According to the
invention the circuit comprises a microcontroller opera-
tively arranged to control current supplied to the coil. In
some embodiments, the case further comprises a port
electrically connected to the circuit. In some embodi-
ments, the valve assembly comprises a fuel chamber
tube including a firstend and a second end, a check valve
assembly arranged in the fuel chamber tube at the first
end, and a plunger assembly slidably arranged in the fuel
chamber tube at the second end. In some embodiments,
the check valve assembly comprises a first seat including
a first side and a second side, a first component axially
spaced from the first seat, a check valve displaceably
arranged between the first seat and the first component,
and a first spring operatively arranged to bias the check
valve in a first axial direction, towards the first seat. In
some embodiments, the check valve assembly further
comprises a seal, the seal being integrally formed and
engaged with both the first side and the second side of the
first seat. In some embodiments, the plunger assembly
comprises a tube including a second seat, a third seat,
and a through-bore, a fourth seat engaged with the
second seat and including a radially inward facing sur-
face, a second component engaged with the second
seat, and a plunger displaceably arranged between the
fourth seat and the second component. In some embodi-
ments, the check valve assembly further comprises a
second spring arranged in a fuel chamber between the
check valve assembly and the plunger assembly to bias
the plunger assembly in a second axial direction, oppo-
site the first axial direction. In some embodiments, the
second spring is frusto-conical. In some embodiments,
when the plunger assembly is displaced in the first axial
direction, the check valve sealingly engages the first side
of the seat and the plunger is spaced apart from the
radially inward facing surface allowing fluid flow into
the through-bore, and when the plunger assembly is
displaced in the second axial direction, the plunger is
sealingly engaged with the radially inward facing surface
and the check valve is spaced apart from the second
surface allowing fluid flow into the fuel chamber. Accord-
ing to the invention the fuel pump further comprises afilter
engaged with the hub, wherein the filter bowl is opera-
tively arranged to secure the filter to the case.

[0013] According to aspects illustrated herein, there is
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provided a fuel pump, comprising a case, including a first
section comprising a hub and a hole, a second section
concentrically arranged around the first section, wherein
a radial space is arranged between the first section and
the second section, an inlet in fluid communication with
the radial space, a housing chamber arranged adjacent
tothefirst section and the second section, and an outletin
fluid communication with the hole, a filter bowl removably
connected to the second section, the filter bowl fluidly
connecting the radial space with the hole, a valve as-
sembly arranged at least partially in the first section and
at least partially in the housing chamber, the valve as-
sembly including a fuel chamber tube comprising a first
end and a second end, a check valve assembly arranged
in the fuel chamber tube at the first end, and a plunger
assembly slidingly arranged in the fuel chamber tube at
the second end, and a solenoid coil concentrically ar-
ranged around the plunger assembly, the solenoid coil
operatively arranged to produce a magnetic field to dis-
place the plunger assembly in a first axial direction such
that fluid is selectively displaced from the inlet to the
outlet.

[0014] In some embodiments, the fuel pump further
comprises a circuit connected to the solenoid coil, the
circuit comprising a microcontroller operatively arranged
to control power supplied to the solenoid coil. In some
embodiments, the check valve assembly comprises a
first seat including a first side and a second side, a seal
integrally formed and engaged with both the first side and
the second side, a first component axially spaced from
the first seat, a check valve displaceably arranged be-
tween the first seat and the first component, and a first
spring operatively arranged to bias the check valve in the
first axial direction, towards the first seat. In some embo-
diments, the plunger assembly comprises a tube includ-
ing a through-bore, a second seat engaged with the tube
and including a radially inward facing surface, a second
component engaged with the tube, and a plunger dis-
placeably arranged between the second seat and the
second component, wherein a spring is arranged be-
tween the plunger assembly and the check valve assem-
bly to bias the plunger assembly in a second axial direc-
tion, opposite the first axial direction. In some embodi-
ments, when the plunger assembly is displaced in the first
axial direction, the check valve sealingly engages the first
side and the plunger is spaced apart from the radially
inward facing surface allowing fluid flow into the through-
bore, and when the plunger assembly is displaced in the
second axial direction, the plunger is sealingly engaged
with the radially inward facing surface and the check
valve is spaced apart from the second surface allowing
fluid flow into the fuel chamber tube.

[0015] According to aspects illustrated herein, there is
provided a fuel pump, comprising a case, including a first
section comprising a hub and a hole, a second section
concentrically arranged around the first section, wherein
a radial space is arranged between the first section and
the second section, an inlet in fluid communication with
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the radial space, a housing chamber arranged adjacent
to the first section and the second section, and an outletin
fluid communication with the hole, a filter removably
connected to the hub, a filter bowl removably connected
to the second section and operatively arranged to secure
the filter to the case, the filter bowl fluidly connecting the
radial space with the hole, a valve assembly arranged at
least partially in the first section and at least partially in the
housing chamber, the valve assembly including a fuel
chamber tube comprising a first end and a second end, a
check valve assembly arranged in the fuel chamber tube
atthefirstend, and a plungerassembily slidingly arranged
in the fuel chamber tube at the second end, and a
solenoid coil concentrically arranged around the plunger
assembly, the solenoid coil operatively arranged to pro-
duce a magnetic field to displace the plunger assembly in
a first axial direction such that fluid is selectively dis-
placed from the inlet to the outlet.

[0016] These and other objects, features, and advan-
tages of the present disclosure will become readily ap-
parent upon a review of the following detailed description
of the disclosure, in view of the drawings and appended
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Various embodiments are disclosed, by way of
example only, with reference to the accompanying sche-
matic drawings in which corresponding reference sym-
bols indicate corresponding parts, in which:

Figure 1A is a perspective view of a fuel pump;
Figure 1B is a perspective view of the fuel pump
shown in Figure 1A,

Figure 2 is a exploded perspective view of the fuel
pump shown in Figure 1A;

Figure 3 is a cross-sectional view of the fuel pump
taken generally along line 3-3 in Figure 1A;

Figure 4 is a cross-sectional view of the fuel pump
taken generally along line 4-4 in Figure 1A;

Figure 5 is a perspective view of a valve assembly;
Figure 6 is a cross-sectional view of the valve as-
sembly taken generally along line 6-6 in Figure 5;
Figure 7 is an exploded perspective view of the valve
assembly shown in Figure 5; and,

Figure 8 is a detail view of the valve assembly taken
generally along detail 8 in Figure 6.

DETAILED DESCRIPTION

[0018] At the outset, it should be appreciated that like
drawing numbers on different drawing views identify
identical, or functionally similar, structural elements. It
is to be understood that the claims are not limited to the
disclosed aspects.

[0019] Furthermore, it is understood that this disclo-
sureis not limited to the particular methodology, materials
and modifications described and as such may, of course,
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vary. It is also understood that the terminology used
herein is for the purpose of describing particular aspects
only, and is not intended to limit the scope of the claims.
[0020] Unless defined otherwise, all technical and
scientific terms used herein have the same meaning
as commonly understood to one of ordinary skill in the
art to which this disclosure pertains. It should be under-
stood that any methods, devices or materials similar or
equivalent to those described herein can be used in the
practice or testing of the example embodiments. The
assembly of the present disclosure could be driven by
hydraulics, electronics, pneumatics, and/or springs.
[0021] It should be appreciated that the term "substan-
tially" is synonymous with terms such as "nearly," "very
nearly," "about," "approximately," "around," "bordering
on," "close to," "essentially," "in the neighborhood of,"
"in the vicinity of," etc., and such terms may be used
interchangeably as appearing in the specification and
claims. It should be appreciated that the term "proximate”
is synonymous with terms such as "nearby," "close,"
"adjacent," "neighboring," "immediate," "adjoining,"
etc., and such terms may be used interchangeably as
appearing in the specification and claims. The term "ap-
proximately" is intended to mean values within ten per-
cent of the specified value.

[0022] By "non-rotatably connected" or "non-rotatably
secured" elements, we mean that: the elements are
connected so that whenever one of the elements rotate,
all the elements rotate; and relative rotation between the
elements is not possible. Radial and/or axial movement
of non-rotatably connected elements with respectto each
other is possible, but not required. By "rotatably con-
nected" elements, we mean that the elements are rota-
table with respect to each other.

[0023] Moreover, as used herein, "and/or" is intended
to mean a grammatical conjunction used to indicate that
one or more of the elements or conditions recited may be
included or occur. For example, a device comprising a
first element, a second element and/or a third element, is
intended to be construed as any one of the following
structural arrangements: a device comprising a first ele-
ment; a device comprising a second element; a device
comprising a third element; a device comprising a first
element and a second element; a device comprising a
first element and a third element; a device comprising a
first element, a second element and a third element; or, a
device comprising a second element and a third element.
[0024] Adverting now to the figures, Figure 1A is a
perspective view of fuel pump 10. Figure 1B is a per-
spective view of fuel pump 10. Figure 2 is a exploded
perspective view of fuel pump shown 10. Figure 3 is a
cross-sectional view of fuel pump 10 taken generally
along line 3-3 in Figure 1A. Figure 4 is a cross-sectional
view of fuel pump 10 taken generally along line 4-4 in
Figure 1A. Fuel pump 10 generally comprises filter bowl
20, filter 26, cover 40, case 50, circuit or circuit board 80,
coil 152, and valve assembly 90. The following descrip-
tion should be read in view of Figures 1A-4.
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[0025] Filter bowl 20 comprises hub 22 and threading
24. Filter bowl 20 is operatively arranged to secure filter
26 to case 50. In some embodiments, and as shown, filter
bowl 20 is connected to case 50 via threading 24. Thread-
ing 24 engages threading 58 of case 50. When filter bowl
20 is connected to case 50, filter 26 is secured between
hub 22 and case 50. Specifically, filter 26 engages hub 22
of filter bowl 20 and hub 62 of case 50 to ensure proper
alignment and position of filter 26. As shown in Figures 3
and 4, filter 26 is positioned circumferentially around hub
22 andhub 62 (i.e., filter 26 is a sleeve thatis slid over hub
62 and hub 22 at each end). In some embodiments, filter
26 comprises support cage 28. In such embodiments,
filter 26 and support cage 28 engage hub 22 of filter bowl
20 and hub 62 of case 50 to ensure proper alignment and
position of filter 26. In some embodiments, filter bowl 20 is
transparent, which allows filter 26 to be seen so as to
indicate when replacement is necessary. In some embo-
diments, filter bowl 20 is translucent. In some embodi-
ments, filter bowl 20 is opaque. Filter bowl 20 and filter 26
are operatively arranged to be removably connected to
case 50. The threaded connection between filter bowl 20
and case 50 allow for easy replacement of filter 26.

[0026] Case 50 comprises inlet 52, section 56, section
60, fuel chamber 68, and housing chamber 70. Space 64
is a radially space arranged radially between section 56
and section 60. Sections 56 and 60 are generally radial
walls. Section 60 comprises hub 62, which is operatively
arranged to engage filter 26, hole 66, and fuel chamber
68. In some embodiments, section 60 is frusto-conical
(i.e., section 60 decreases in diameter in axial direction
AD1). Section 56 is arranged radially outward of, and
circumscribes, section 60. Section 56 comprises thread-
ing 58, which is arranged to threadably engage threading
24 to connect filter bowl 20 with case 50. In some embo-
diments, inlet 52 comprises fitting 54. In some embodi-
ments, a longitudinal axis of inlet 52 is perpendicular to a
longitudinal axis of hole 66 and outlet 42. In some embo-
diments, a longitudinal axis of inlet 52 is arranged at an
angle with respect to a longitudinal axis of hole 66 and
outlet 42, and that angle being greater than 0 degrees
and less than 180 degrees. In some embodiments, fitting
54 is a metal insertand includes threading on a its radially
inward facing surface. In some embodiments, fitting 54 is
molded within outlet 52. In some embodiments, a seal is
arranged around fitting 54 to create a seal between fitting
54 and case 50. Housing chamber 70 is arranged adja-
centto fuelchamber 68. Fuel chamber 68 atleast partially
houses valve assembly 60. In some embodiments, seal
94A is arranged radially between valve assembly 90 and
section 56. Housing chamber 70 at least partially houses
valve assembly 60. Housing chamber 70 houses circuit
80, coil bobbin 150, coil 152, pole 154, and pole 156.
Case 50 further comprises connector port 72 which al-
lows an electrical connection between a power source
and circuit 80, and coil 152. In some embodiments,
connector port 72 may comprise a connector geometry
that eliminates the need for external lead wires, for ex-
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ample, Deutsch connector P/N: DT04-4P. This connector
geometry is arranged in such a way as to accept the
connector pins, namely, terminal(s) 82, from circuit 80
that will be described in greater detail below. In some
embodiments, case 50 is injection molded.

[0027] Cover 40 comprises outlet 42, protrusion 44,
andrecessorhole 46. Cover40is operatively arranged to
be connected to case 50 to secure various components of
fuel pump 10 therein. In some embodiments, cover 40 is
connected to case 50 via ultrasonic weld; however, it
should be appreciated that any suitable method for con-
necting cover 40 and case 50 may be used, for example,
adhesives, bolts, screws, rivets, pins, nails, welding,
soldering, etc. Protrusion 44 extends at least partially
into housing chamber 70, in axial direction AD1, and at
least partially engages valve assembly 90 via recess 46,
which aligns valve assembly 90 with outlet 42. In some
embodiments, outlet 42 comprises fitting 48. In some
embodiments, fitting 48 is a metal insert and includes
threading on a its radially inward facing surface. In some
embodiments, fitting 48 is molded within outlet 42. In
some embodiments, a seal is arranged around fitting
48 to create a seal between fitting 48 and cover 40. In
some embodiments, seal 94B is radially arranged be-
tween recess 46 and valve assembly 90. In some embo-
diments, protrusion 44 engages shoulder 98. Shoulder
98 engages spring 96 to bias the electromagnet portion of
fuel pump 10 in axial direction AD1. For example, spring
96 is arranged axially between shoulder 98 and pole 154
to maintain the proper positioning of coil bobbin 150, coil
152, pole 154, and pole 156 in housing chamber 70. In
some embodiments, cover 40 is injection molded.
[0028] To assemble fuel pump 10, filter 26 is arranged
on hub 62 and filter bowl 20 is connected to section 56, for
example, via threading 24 and threading 58. Valve as-
sembly 90 is positioned within fuel chamber 68 and
housing chamber 70. The solenoid coil assembly,
namely, coil bobbin 150, coil 152, pole 154, pole 156,
and sleeve 158 are arranged in housing chamber 70,
concentrically or radially around valve assembly 90. Cir-
cuit 80 is arranged in housing chamber 70, along with
respective terminal(s) 82 and/or terminal(s) 84. In some
embodiments, circuit 80 engages retainer 151 of coil
bobbin 150. In some embodiments, spring 96 and
shoulder 98 are arranged on valve assembly 90. In some
embodiments, all of the components within case 50 are
then secured therein with epoxy. Then cover 40 is con-
nected to case 50. In some embodiments, when fuel
pump 10 is fully assembled it is hermetically sealed.
[0029] The electromagnetic portion of the pump com-
prises coil bobbin 150, coil 152 arranged circumferen-
tially around coil bobbin 150, pole 154 arranged on a first
axial side of coil bobbin, pole 156 arranged on a second
axial side of coil bobbin, and sleeve 158 arranged cir-
cumferentially around coil 152. In some embodiments,
coil bobbin 150 comprises a polymer and houses sole-
noid coil 152. As is known in the art, a coil or solenoid or
solenoid coil is a type of electromagnet the purpose of
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which is to generate a controlled magnetic field through a
coil wound into a tightly packed helix. Thus, coil 152 is
wound as a helix around coil bobbin 150, and also plun-
ger assembly 120. When electric current is passed
through coil 152, a magnetic field is produced, which in
the present disclosure, then displaces plunger assembly
120 in axial direction AD1 within fuel chamber tube 92
(i.e., plunger assembly 120 is slidably arranged in fuel
chamber tube 92). Since plunger assembly 120 com-
prises a magnetic metal (e.g., 416 stainless steel), it
reacts to the magnetic field created by coil 152 (i.e., coil
152 creates a magnetic field which attracts, or opposes,
the polarity of plunger assembly 120, specifically tube
122) as will be described in greater detail below. The
poles 154 and 156, and sleeve 158 completely surround
coil 152 in order to further direct the magnetic field toward
plunger assembly 120. Specifically, pole 154 is a metal
magnetic pole arranged axially adjacent to coil bobbin
150, pole 156 is a metal magnetic pole arranged axially
adjacent to coil bobbin 150, and sleeve 158 is a metal
magnetic sleeve arranged circumferentially around coil
152. Coil 152 is connected to two or more terminals 84.
Terminals 84 are connected to circuit 80. In some embo-
diments, and as shown in the figures, each end of coil 152
is connected to a respective terminal 84 by way of a small
helical coil (see Figure 3). The ends of coil 152 extend out
of coil bobbin 150, through an aperture in pole 154, and
engage their respective terminals 84. In some embodi-
ments, coil bobbin 150 further comprises retainer 151
which extends therefrom in axial direction AD2. Retainer
151 extends through an aperture in pole 154 and en-
gages an aperture in circuit 80 in order to further secure
circuit 80 to coil bobbin 150 (in addition to the connection
via terminals 84 and coil 152).

[0030] Circuit 80 is arranged around valve assembly
90 within housing chamber 70. In some embodiments,
circuit 80 comprises a circuit board. Terminals 84 are
connected to circuit 80, for example, via solder. In some
embodiments, circuit 80 comprises one or more term-
inals 82. For example, circuit 80 may have three con-
nector terminals 82, with two of the three terminals being
used to supply electricity to circuit 80 and coil 152, and the
third terminal being used to supply a signal to circuit 80
from an external signal source to externally control when
and for how long current is supplied to circuit 80 (i.e.,
without the use of or in addition to a microcontroller).
Terminals 82 are connected to circuit 80, for example, via
solder, and are aligned with connector port 72. Terminals
82 allow electrical connection with an external electrical
connector via port 72. In some embodiments, terminals
84, circuit 80, and terminals 82 (and their connectiontoan
external signal source, provide electrical current to coil
152. In some embodiments, circuit 80 comprises tran-
sistor 88. In some embodiments, transistor 88 connects
the circuit to ground thereby allowing current to run
through coil 152. In some embodiments, circuit 80 further
comprises one or more microcontrollers. The microcon-
troller is operatively arranged to control circuit timing, for
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example, how long and when current is provided to coil
152. The microcontroller may also control the amount of
voltage provided to coil 152. For example, the purpose of
coil 152 and circuit 80 is to displace plunger assembly
120 with enough axial distance in order to pump a proper
amount of fuel. To do this, there are two variables that
might be considered: 1) the amount of time current is
provided to coil 152 and 2) the amount of voltage pro-
vided to coil 152. For example, if a large amount of
voltage is applied to coil 152, a large magnetic field will
be produced and displace plunger assembly 120 a suffi-
cient distance in a very short amount of time. If a low
amount of voltage is applied to coil 152, the same suffi-
cient displacement distance of plunger assembly 120
may still be achieved but will require that current be
provided to coil 152 for a longer amount of time. The
microcontroller is programmed to control these variables
based on the provided voltage levels. In some embodi-
ments, the microcontroller shuts down coil 152 (i.e., stops
voltage applied to coil 152) if the input voltage exceeds a
predetermined amount, for example, 18 Volts. As shown
in the drawings, and specifically Figures 3 and 4, coll
bobbin 150, coil 152, poles 154 and 156, sleeve, circuit
80, spring 96, and shoulder 98 are all arranged concen-
trically around valve assembly 90 (i.e., valve assembly 90
runs through, for example apertures in, each of coll
bobbin 150, coil 152, poles 154 and 156, sleeve, circuit
80, spring 96, and shoulder 98).

[0031] Fuel enters fuel pump 10 through inlet 52 and
enters space or chamber 64. The fuel then exits space 64
in axial direction AD1 and follows flow path FP1 through
filter 26 (i.e., radially inward). Fuel then enters fuel cham-
ber 68, specifically fuel chamber 94 of valve assembly 90,
through hole 66 in section 60, in axial direction AD2. Fuel
travels in axial direction AD2 through valve assembly 90
and exits fuel pump 10 through outlet 42. The displace-
ment of fuel through valve assembly 90 will be described
in greater detail below.

[0032] Figure5isaperspective view of valve assembly
90. Figure 6 is a cross-sectional view of valve assembly
90 taken generally along line 6-6 in Figure 5. Figure 7 is
an exploded perspective view of valve assembly 90.
Figure 8 is a detailed view of valve assembly 90 taken
generally along detail 8 in Figure 6. Valve assembly 90
generally comprises fuel chamber tube 94, check valve
assembly 100, spring 114, plunger assembly 120, and
spring 144. The following description should be read in
view of Figures 1A-8.

[0033] Check valve assembly 100 is operatively ar-
ranged to selectively allow fuel to flow into fuel chamber
94 in axial direction AD1. Check valve assembly 100 is
arranged at a first end of fuel chamber tube 92 and
comprises seat 102, seal 104, check valve 106, spring
110, and component 112. Seat 102 comprises first axial
side 102A and second axial side 102B. Seal 104 en-
gages both axial sides of seat 102. Specifically, and as
shown in Figure 6, seal 104 is arranged adjacent to side
102A, wraps around a radially inward facing surface
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(through-bore) of seat 102, and is also arranged adjacent
to side 102B. As such, seal 104 provides sealing en-
gagement of seat 102 with section 60 of case 50, as well
as sealing engagement of check valve 106, specifically
surface 106A, with seat 102. Check valve 106 is opera-
tively arranged to displace in axial direction AD1 and axial
direction AD2 to allow passage of fuel into fuel chamber
94, as indicated by flow path FP2. Check valve 106
comprises surface 106A, which is operatively arranged
to sealing engage with surface 102B via seal 104, and
protrusion 108, which is operatively arranged to engage
spring 110. Spring 110 biases check valve 106 into
sealing engagement with seat 102. Component 112 en-
gages spring 110. In some embodiments, spring 110
wraps concentrically around protrusion 108 and sits with-
in an indentation in component 112. Component 112 and
spring 110 work together to bias check valve 106 in axial
direction AD1. In some embodiments, component 112 is
connected to seat 102. Component 112 has a plurality of
fingers that connect to seat 102 and allow for fluid to flow
through component 112 in axial direction AD2. Spring
114 engages component 112 at a firstend and seat 130 at
a second end. Spring 114 is operatively arranged to bias
plunger assembly 120 is axial direction AD2, as will be
described in greater detail below. In some embodiments,
spring 114 is frusto-conical. In some embodiments,
spring 114 is a constant diameter helical spring.

[0034] Plunger assembly 120 is operatively arranged
to selectively allow fuel to flow into through-bore 124 in
axial direction AD1. Plunger assembly 120 is arranged at
a second end of fuel chamber tube 92, opposite check
valve assembly 100, and comprises tube 122, seat 130,
component 134, plunger 138, and spring 144. As pre-
viously described, plunger assembly 120, specifically
tube 122, comprises a magnetic metal (e.g., 416 stain-
less steel) that displaces relative to the magnetic field
created by coil 152. Tube 122 comprises through-bore
124, seat 126, and seat 128. Seat 130 has a cylindrical
portion and flange portion that extend radially inward
from the cylindrical portion on a first end of the cylindrical
portion. The second end of the cylindrical portion en-
gages seat 126. In some embodiments, seat 130 is
generally shaped like a brake drum of an automobile.
Seat 130 comprises surface 132 which is arranged to
engage plunger 138 to create a seal therebetween.
Component 134 is arranged to engage seat 126. As
shown in Figure 7, component 134 is triangular shaped
having a through-bore and curved radially outward facing
surface apertures therein. Plunger 138 is generally ar-
ranged between seat 130 and component 134 and is
connected to shaft 140 which is engaged with the
through-bore of component 134. In a sealed state, plun-
ger 138 is engaged with surface 132, thereby preventing
fuel from entering through-bore 124 from fuel chamber
94. In an unsealed state, plunger 138 displaces away
from surface 132 in axial direction AD2 with respect to
seat 130 and component 134, thereby allowing fuel to
flow through seat 130 and component 134 into through-
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bore 124, as indicated by flow path FP3 in Figure 6. In
some embodiments, a spring is arranged between com-
ponent 134 and plunger 138 to bias plunger 138 into
engagement with surface 132. Spring 144 is arranged to
engage seat 128 at a first end, and recess 46 of cover 40
at a second end. Spring 144 is arranged to dampen the
return displacement of tube 122. For example, when
current provided to coil 152 is turned off, spring 114
displaces tube 122 in axial direction AD2. Spring 144
provides a buffer between tube 122 and cover 40, thereby
preventing tube 122 from impacting the solid material of
cover 40 and possibly damaging it.

[0035] When direct current (DC) power is applied to
circuit 80 via terminals 82, the microcontroller on circuit
80 causes DC power to flow through coil 152 at frequen-
cies that vary with the input voltage. One complete cycle
of fuel pump 10 begins with circuit 80 causing one coil
lead, namely, one of terminals 84, to be connected to
ground through transistor 88. Coil 152, enhanced by the
metal shielding surrounding it, namely, magnetic poles
154 and 156 and magnetic sleeve 158, urges plunger
assembly, namely tube 122, in axial direction AD1 (i.e.,
towards filter bowl 20). During this movement, check
valve assembly 100 is closed (i.e., surface 106 A of check
valve 106 is sealingly engaged with seat 102), plunger
assembly 120 is open (i.e., plunger 138 is not sealingly
engaged with surface 132), and fuel flows through seat
130, around plunger 138, through component 134, and
into through-bore 124 as indicated by flow path FP3 in
Figure 6. It is the displacement of tube 122 in axial
direction AD1 that forces plunger 138 off of surface
132 of seat 130, thereby allowing fuel to flow from fuel
chamber 94 and into throughbore 124. Circuit 80 then
disconnects the coil lead from ground causing the DC
current to stop flowing through coil 152 and results in the
collapse of the magnetic field. Spring 114 urges tube 122
and plunger assembly 120 in axial direction AD2 back
toward its initial position, as shown in Figures 3 and 4.
This movement, in axial direction AD2, causes check
valve assembly 100 to open (i.e., surface 106A of check
valve 106 disengages seat 102) allowing fuel to flow into
fuel chamber 94 as indicated by flow path FP2, and
plunger assembly 120 to dose (i.e., plunger 138 sealingly
engages surface 132 of seat 130). The fuel on the outlet
side of plunger 138 (i.e., within and adjacent to through-
bore 124)is forced towards outlet 42. Fuel in filter bowl 20
and filter 26 is pulled into fuel chamber 94 (i.e., via
vacuum). Thus, displacement of plunger assembly 120
in axial direction AD1 via a magnetic force moves fuel
from fuel chamber 94 into through-bore 124. Displace-
ment of plunger assembly 120 in axial direction AD2
when the magnetic force is removed displaces fuel from
through-bore 124 through outlet 42 as well as from filter
bowl 20 into fuel chamber 94. This cycle is repeated at
predetermined frequencies programmed into the micro-
controller or manually operated via an external signal
source.

It should be appreciated that the arrangement of fuel
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pump 10 allows filter 26 to be serviced without having to
remove the plumbing connections at inlet 52 and outlet
42. It should also be appreciated that, while the present
disclosure is directed at a pump for fuel, the fuel pump of
the present disclosure can be used with any fluids in need
of pumping, for example, water, paint, oil, etc., and the
term "fuel" as used herein is intended to be synonymous
with the term "fluid."

LIST OF REFERENCE NUMERALS

[0036]

10 Fuel pump

20 Filter

22 Hub

24 Threading

26 Filter

28 Cage

30 Seal

40 Cover

42 Outlet

44 Protrusion

46 Recess or hole
48 Fitting

50 Case

52 Inlet

54 Fitting

56 Section

58 Threading

60 Section

62 Hub

64 Space or chamber
66 Hole

68 Fuel chamber

70 Housing chamber
72 Connector port
80 Circuit

82 Terminal(s)

84 Terminal(s)

90 Valve assembly
92 Fuel chamber tube
94 Fuel chamber
100 Check valve assembly
102 Seat

102A Side

102B Side

104 Seal

106 Check valve
106A  Surface

108 Protrusion

110 Spring

112 Component

114 Spring

120 Plunger assembly
122 Tube

124 Through-bore
126 Seat
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128
130
132
134
136
138
140
142
144
150
151
152
154
156
158
FP1
FP2
FP3
AD1
AD2

Claims

14

Seat

Seat

Surface
Component
Surface
Plunger
Shaft

Surface
Spring

Coil bobbin
Retainer

Coil

Pole

Pole

Sleeve

Flow path
Flow path
Flow path
Axial direction
Axial direction

1. A fuel pump (10), comprising:

a case (50), including:

a first section (60) comprising a hub (62)
and a hole (66);

a second section (56), the second section
(56) comprising a threading (58) and cir-
cumferentially arranged around the first
section (60), wherein a radial space (64)
is arranged between the first section (60)
and the second section (56);

aninlet (52) in fluid communication with the
radial space (64);

a housing chamber (70) arranged adjacent
to the first section (60); and,

an outlet (42) in fluid communication with
the hole (66);

a filter bowl (20) removably connected to the
second section (56), the filter bowl (20) disposed
outside the case (50) and providing a fuel path
(FP1) outside the case (50), the filter bowl (20)
fluidly connecting the radial space (64) with the
hole (66) and axially extended from the second
section (56);

a filter (26) engaged with the hub (62), the filter
(26) partially arranged in the filter bowl (20) and
positioned slidably and circumferentially around
the hub (62);

avalve assembly (90) arranged at least partially
in the first section (60) and at least partially in the
housing chamber (70);

a coil (152) operatively arranged to apply a
magnetic field to the valve assembly (90) to
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selectively displace fluid therethrough; and
acircuit (80) connected to the coil (152), wherein
the circuit (80) includes a microcontroller opera-
tively arranged to control current supplied to the
coil (152).

The fuel pump (10) as recited in Claim 1, wherein the
filter bowl (20) is removably connected to the second
section (56) by a threading (24), which engages the
threading (58) of the second section (56).

The fuel pump (10) as recited in Claim 1, further
comprising a bobbin (150) arranged concentrically
around the valve assembly (90), wherein the coil
(152) is arranged concentrically around the bobbin
(150).

The fuel pump (10) as recited in Claim 2, further
comprising:

a first metal pole (154) arranged on a first axial
side of the coil (152);

asecond metal pole (156) arranged on a second
axial side of the coil (152), opposite the first axial
side; and,

a metal sleeve (158) arranged circumferentially
around the coil (152).

The fuel pump (10) as recited in Claim 1, wherein the
case (50) further comprises a port (72) electrically
connected to the circuit (80).

The fuel pump (10) as recited in Claim 1, wherein the
valve assembly (90) comprises:

afuel chamber tube (92) including afirstend and
a second end;

a check valve assembly (100) arranged in the
fuel chamber tube (92) at the first end of the fuel
chamber tube (92); and,

a plunger assembly (120) slidably arranged in
the fuel chamber tube (92) at the second end of
the fuel chamber tube (92).

7. Thefuel pump (10) as recited in Claim 6, wherein the

check valve assembly (100) comprises:

afirstseat (102) including afirst side (102A) and
a second side (102B); a first component (112)
axially spaced from the first seat (102); a check
valve (106) displaceably arranged between the
first seat (102)

and the first component (112); and,

a first spring (110) operatively arranged to bias
the check valve (106) in a first axial direction
(AD1), towards the first seat (102).

8. The fuel pump (10) as recited in Claim 7, wherein the
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10.

1.

12.

13.

check valve assembly (100) further comprises a seal
(104), the seal (104) being integrally formed and
engaged with both the first side (102A) and the
second side (102B) of the first seat (102).

The fuel pump (10) as recited in Claim 7, wherein the
plunger assembly (120) comprises:

a tube (122) including a second seat (126), a
third seat (128), and a through-bore (124);

a fourth seat (130) engaged with the second
seat (126) and including a radially inward facing
surface (132);

a second component (134) engaged with the
second seat (126); and,

a plunger (138) displaceably arranged between
the fourth seat (130) and the second component
(134).

The fuel pump (10) as recited in Claim 7, wherein the
check valve assembly (100) further comprises a
second spring (114) arranged in a fuel chamber
(94) between the check valve assembly (100) and
the plunger assembly (120) to bias the plunger as-
sembly (120) in a second axial direction (AD2), op-
posite the first axial direction (AD1).

The fuel pump (10) as recited in Claim 10, wherein
the second spring (114) is frusto-conical.

The fuel pump (10) as recited in Claim 10, wherein:

when the plunger assembly (120) is displaced in
the first axial direction (AD1), the check valve
(106) sealingly engages the second side (102B)
of the first seat (102) and the plunger (138) is
spaced apart from the radially inward facing
surface (132) allowing fluid flow into the
through-bore (124); and,

when the plunger assembly (120)is displaced in
the second axial direction (AD2), the plunger
(138) is sealingly engaged with the radially in-
ward facing surface (132) and the check valve
(102) is spaced apart from the second side
(102B) allowing fluid flow into the fuel chamber
(94).

The fuel pump (10) as recited in Claim 1, further
comprising the filter (26) engaged with the hub
(22), wherein the filter bowl (20) is operatively ar-
ranged to secure the filter (26) to the case (50).

Patentanspriiche

1.

Eine Kraftstoffpumpe (10), umfassend:

ein Gehause (50), umfassend:
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einen ersten Abschnitt (60) mit einer Nabe
(62) und einem Loch (66);

einen zweiten Abschnitt (56), wobei der
zweite Abschnitt (56) ein Gewinde (58) auf-
weist und in Umfangsrichtung um den ers-
ten Abschnitt (60) herum angeordnet ist,
wobei ein radialer Raum (64) zwischen
dem ersten Abschnitt (60) und dem zweiten
Abschnitt (56) angeordnet ist;

einen Einlass (52), der in Fluidverbindung
mit dem radialen Raum (64) steht;

eine Gehausekammer (70), die angren-
zend an den ersten Abschnitt (60) ange-
ordnet ist; und

einen Auslass (42), der in Fluidverbindung
mit dem Loch (66) steht;

einen Filtertopf (20), der mit dem zweiten Ab-
schnitt (56) abnehmbarverbundenist, wobei der
Filtertopf (20) auRerhalb des Gehauses (50)
angeordnet ist und einen Kraftstoffpfad (FP1)
aulerhalb des Gehauses (50) bereitstellt, wobei
der Filtertopf (20) den radialen Raum (64) mit
dem Loch (66) fluidmaRig verbindet und sich
axial von dem zweiten Abschnitt (56) erstreckt;
einen Filter (26), der mit der Nabe (62) in Eingriff
steht, wobei der Filter (26) teilweise in dem
Filtertopf (20) angeordnet und verschiebbar
und in Umfangsrichtung um die Nabe (62) he-
rum positioniert ist;

eine Ventilanordnung (90), die zumindest teil-
weise in dem ersten Abschnitt (60) und zumin-
dest teilweise in der Gehausekammer (70) an-
geordnet ist;

eine Spule (152), die operativ so angeordnet ist,
dass sie ein Magnetfeld an die Ventilanordnung
(90), um selektiv Flissigkeit durch diese hin-
durch zu verdrangen; und

eine Schaltung (80), die mit der Spule (152)
verbunden ist, wobei die Schaltung (80) einen
Mikrocontroller umfasst, der operativ so ange-
ordnet ist, dass er den der Spule (152) zuge-
fihrten Strom steuert.

Die Kraftstoffpumpe (10) nach Anspruch 1, wobei
der Filtertopf (20) mit dem zweiten Abschnitt (56)
durch ein Gewinde (24), das indas Gewinde (58) des
zweiten Abschnitts (56) eingreift, I6sbar verbunden
ist.

Die Kraftstoffpumpe (10) nach Anspruch 1, zudem
umfassend einen konzentrisch um die Ventilanord-
nung (90) angeordneten Spulenkérper (150), wobei
die Spule (152) konzentrisch um den Spulenkérper
(150) angeordnet ist.

Die Kraftstoffpumpe (10) nach Anspruch 2, zudem
umfassend:
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einen ersten Metallpol (154), der an einer ersten
axialen Seite der Spule (152) angeordnet ist;
einen zweiten Metallpol (156), der auf einer
zweiten axialen Seite der Spule (152) angeord-
net ist, die der ersten axialen Seite gegentiiber-
liegt; und

eine Metallhilse (158), die in Umfangsrichtung
um die Spule (152) herum angeordnet ist.

5. Die Kraftstoffpumpe (10) nach Anspruch 1, wobei

das Gehause (50) zudem einen Anschluss (72) um-
fasst, der mit der Schaltung (80) elektrisch verbun-
den ist.

Die Kraftstoffpumpe (10) nach Anspruch 1, wobei die
Ventilanordnung (90) umfasst:

ein Kraftstoffkammerrohr (92) mit einem ersten
Ende und einem zweiten Ende;

eine Ruckschlagventilbaugruppe (100), die in
dem Kraftstoffkammerrohr (92) am ersten Ende
des Kraftstoffkammerrohrs (92) angeordnet ist;
und

eine Kolbenbaugruppe (120), die in dem Kraft-
stoffkammerrohr (92) am zweiten Ende des
Kraftstoffkammerrohrs (92) gleitend angeord-
net ist.

7. DieKraftstoffpumpe (10) nach Anspruch 6, wobei die

Ruckschlagventilbaugruppe (100) umfasst:

einen ersten Sitz (102) mit einer ersten Seite
(102A) und einer zweiten Seite (102B);

eine erste Komponente (112), die von dem ers-
ten Sitz (102) axial beabstandet ist;

ein Ruckschlagventil (106), das zwischen dem
ersten Sitz (102) und der ersten Komponente
(112) verschiebbar angeordnet ist; und

eine erste Feder (110), die betriebsmaRig so
angeordnet ist, dass sie das Ruckschlagventil
(106) in einer ersten axialen Richtung (AD1)
zum ersten Sitz (102) hin vorspannt.

8. DieKraftstoffpumpe (10) nach Anspruch 7, wobei die

Rickschlagventilbaugruppe (100) ferner eine Dich-
tung (104) umfasst, wobei die Dichtung (104) ein-
stlickig ausgebildet ist und sowohl mit der ersten
Seite (102A) als auch mit der zweiten Seite (102B)
des ersten Sitzes (102) in Eingriff steht.

Die Kraftstoffpumpe (10) nach Anspruch 7, wobei die
Kolbenbaugruppe (120) umfasst:

ein Rohr (122) mit einem zweiten Sitz (126),
einem dritten Sitz (128) und einer Durchgangs-
bohrung (124);

einen vierten Sitz (130), der mitdem zweiten Sitz
(126) in Eingriff steht und eine radial nach innen
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gerichtete Oberflache (132) aufweist;

eine zweite Komponente (134), die mit dem
zweiten Sitz (126) in Eingriff steht; und

einen Kolben (138), der zwischen dem vierten
Sitz (130) und der zweiten Komponente (134)
verschiebbar angeordnet ist.

10. Die Kraftstoffpumpe (10) nach Anspruch 7, wobeidie

1.

Riickschlagventilbaugruppe (100)ferner eine zweite
Feder (114) umfasst, die in einer Kraftstoffkammer
(94) zwischen der Ruckschlagventilbaugruppe (100)
und der Kolbenbaugruppe (120) angeordnet ist, um
die Kolbenbaugruppe (120) in eine zweite axiale
Richtung (AD2) entgegengesetzt zur ersten axialen
Richtung (AD1) vorzuspannen.

Die Kraftstoffpumpe (10) nach Anspruch 10, wobei
die zweite Feder (114) kegelstumpfférmig ist.

12. Die Kraftstoffpumpe (10) nach Anspruch 10, wobei:

wenn die Kolbenbaugruppe (120) in der ersten
axialen Richtung (AD1) verschoben wird, das
Rickschlagventil (106) an der zweiten Seite
(102B) des ersten Sitzes (102) abdichtend an-
greift und der Kolben (138) von der radial nach
innen weisenden Oberflache (132) beabstandet
wird, was einen Fluidstrom in die Durchgangs-
bohrung (124) ermdglicht; und

wenn die Kolbenbaugruppe (120) in der zweiten
axialen Richtung (AD2) verschoben wird, der
Kolben (138) mit der radial nach innen weisen-
den Oberflache (132) abdichtend in Eingriff ge-
bracht wird und das Ruckschlagventil (102) von
der zweiten Seite (102B) beabstandet wird, was
einen Fluidstrom in die Kraftstoffkammer (94)
ermdglicht.

13. Die Kraftstoffpumpe (10) nach Anspruch 1, die ferner

den Filter (26) umfasst, der mit der Nabe (22) in
Eingriff steht, wobei der Filtertopf (20) funktionell
so angeordnet ist, dass er den Filter (26) an dem
Gehause (50) befestigt.

Revendications

1.

Une pompe a carburant (10), comprenant
un boitier (50), comprenant

une premiére section (60) comprenant un
moyeu (62) et un trou (66) ;

une deuxiéme section (56), la deuxiéme
section (56) comprenant un filetage (58)
et étant disposée circonférentiellement au-
tour de la premiére section (60), dans la-
quelle un espace radial (64) est disposé
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5.

entre la premiére section (60) et deuxiéeme
section (56) ;

une entrée (52) en communication fluidique
avec I'espace radial (64) ;

une chambre de logement (70) adjacente a
la premiére section (60) ; et,

une sortie (42) en communication fluidique
avec le trou (66) ;

un bol defiltre (20) relié de maniére amovible ala
deuxieéme section (56) , le bol de filtre (20) dis-
posé a I'extérieur du boitier (50) et fournissant
un chemin de carburant (FP1) a I'extérieur du
boitier (50), le bol de filtre (20) reliant de maniére
fluide I'espace radial (64) avec le trou (66) et
s’étendant axialement a partir de la deuxiéme
section (56)

un filtre (26) en prise avec le moyeu (62), le filtre
(26) étant partiellement disposé dans le bol de
filtre (20) et positionné de maniére coulissante et
circonférentielle autour du moyeu (62) ;

un ensemble de vannes (90) disposé au moins
partiellement dans la premiére section (60) etau
moins partiellement dans la chambre de loge-
ment (70) ;

une bobine (152) agencée de maniere a appli-
quer un champ magnétique a I'ensemble de
vannes (90) pour déplacer sélectivement le
fluide a travers lui ; et

un circuit (80) connecté a la bobine (152), dans
lequel le circuit (80) comprend un microcontro-
leur agencé de maniére opérationnelle pour
contrbler le courant fourni a la bobine (152).

La pompe a carburant (10) selon la revendication 1,
dans laquelle le bol du filtre (20) est relié de maniére
amovible a la deuxiéme section (56) par un filetage
(24) qui s’engage dans le filetage (58) de la deu-
xiéme section (56).

La pompe a carburant (10) selon la revendication 1,
comprenant en outre un corps de bobine (150) dis-
posé concentriquement autour de I'ensemble de
vannes (90), la bobine (152) étant disposée concen-
triguement autour du corps de bobine (150).

La pompe a carburant (10) selon la revendication 2,
comprenant en outre :

un premier pole métallique (154) disposé sur un
premier c6té axial de la bobine (152);

un deuxiéme pbéle métallique (156) disposé sur
un deuxiéme coté axial de la bobine (152), op-
posé au premier cbté axial ; et,

un manchon métallique (158) disposé de ma-
niére circonférentielle autour de la bobine (152).

La pompe a carburant (10) selon la revendication 1,



21 EP 3 980 646 B1

dans laquelle le boitier (50) comprend en outre un
raccord (72) relié électriquement au circuit (80).

La pompe a carburant (10) selon la revendication 1,
dans laquelle I'ensemble de vannes (90) comprend :

un tube de chambre a carburant (92) compre-
nant une premiere extrémité et une deuxiéme
extrémité ;

un ensemble de clapets anti-retour (100) dis-
posé dans le tube de chambre a carburant (92) a
la premiére extrémité du tube de chambre a
carburant (92) ; et,

un ensemble de pistons (120) disposé de ma-
niére coulissante dans le tube de chambre a
carburant (92) a la deuxieme extrémité du tube
de chambre a carburant (92).

La pompe a carburant (10) selon la revendication 6,
danslaquelle 'ensemble de clapets anti-retour (100)
comprend :

un premier siege (102) comprenant un premier
coté (102A) et un deuxieme coté (102B); un
premier composant (112) espacé axialement
du premier siege (102) ; un

clapet anti-retour (106) disposé de maniére dé-
placable entre le premier siege (102) et le pre-
mier composant (112) ; et,

un premier ressort (110) agencé de maniere
opérationnelle a précontraindre le clapet anti-
retour (106) dans une premiére direction axiale
(AD1), vers le premier siege (102).

La pompe a carburant (10) selon la revendication 7,
danslaquelle 'ensemble de clapets anti-retour (100)
comprend en outre un joint (104), le joint (104) étant
intégralement formé et engagé a la fois avec le
premier coté (102A) et le deuxiéme coté (102B) du
premier siege (102).

La pompe a carburant (10) selon la revendication 7,
dans laquelle l'ensemble de pistons (120)
comprend :

un tube (122) comprenant un deuxiéme sieége
(126), un troisieme siége (128) et un trou de
passage (124) ;

un quatriéme siege (130) en prise avec le deu-
xiéme siége (126) et comprenant une surface
orientée radialement vers l'intérieur (132) ;

un deuxiéme composant (134) engagé dans le
deuxieme siege (126) ; et,

un piston (138) disposé de maniére déplagable
entre le quatrieme siege (130) et le deuxieme
composant (134).

10. La pompe a carburant (10) selon la revendication 7,
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1.

12,

13.

22

danslaquelle 'ensemble de clapets anti-retour (100)
comprend en outre un deuxiéme ressort (114) dis-
posé dans une chambre a carburant (94) entre I'en-
semble de clapets anti-retour (100) et 'ensemble de
pistons (120) pour précontraindre I'ensemble de
pistons (120) dans une deuxiéme direction axiale
(AD2), opposée a la premiére direction axiale (AD1).

La pompe a carburant (10) selon la revendication 10,
dans laquelle le deuxieme ressort (114) est tronco-
nique.

La pompe a carburant (10) selon la revendication 10,
dans laquelle :

lorsque I'ensemble de pistons (120) est déplacé
dans la premiére direction axiale (AD1), le clapet
anti-retour (106) s’engage de maniére étanche
avec le deuxieme c6té (102B) du premier siége
(102) et le piston (138) est écarté de la surface
orientée radialementvers l'intérieur (132), ce qui
permet I'écoulement du fluide dans le trou de
passage (124) ; et,

lorsque I'ensemble de pistons (120) est déplacé
dans la deuxiéme direction axiale (AD2), le pis-
ton (138) ) s’engage de maniére étanche avecla
surface orientée radialement vers lintérieur
(132) et le clapet anti-retour (102) est écarté
du deuxiéme cété (102B), ce qui permet I'écou-
lement du fluide dans la chambre a carburant
(94).

La pompe a carburant (10) selon la revendication 1,
comprenant en outre le filtre (26) engagé avec le
moyeu (22), dans lequel le bol du filtre (20) est
agencé de maniere opérationnelle a fixer le filire
(26) au boitier (50).
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