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(54) HIGH-PRESSURE FUEL FEED PUMP

(57) A high-pressure fuel feed pump force-feeding
fuelto a common rail for storing high-pressure fuel, com-
prising a fuel force-feeding means for force-feeding fuel
and a fuel oil quantity regulating means for regulating
the amount of fuel oil flowing into a compression cham-
ber, the fuel oil quantity regulating means further com-
prising a fuel path leading the fuel sucked from a fuel
tank to the compression chamber and a throttle valve

installed in the fuel path and changing the cross-sec-
tional area of the fuel path so as to vary the quantity of
the fuel oil passing therethrough, wherein the throttle
valve is slid in the direction generally perpendicular to
the flowing direction of the fuel passing through the in-
side of the fuel path so that a valve disc regulating the
fuel flow rate can be moved smoothly without being ob-
structing by a fluid pressure.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a high-pres-
sure fuel feed pump that is employed in a fuel injection
system for injecting fuel into the combustion chamber of
an internal combustion engine mounted in an automo-
bile or the like to force feed the fuel into a common rail.

BACKGROUND ART

[0002] A fuel injection system that injects fuel into the
combustion chamber of an internal combustion engine
may be realized as a common rail system 55 shown in
FIG. 9. This common rail system 55 raises the pressure
of the fuel drawn up from a fuel tank 56 through a high-
pressure fuel feed pump 1, stores the pressurized fuel
in a common rail 57 and injects the high-pressure fuel
stored in the common rail 57 into the combustion cham-
ber of the internal combustion engine via injectors 58.
The fuel injection quantity, the injection timing and the
like are controlled by an electronic control unit (ECU) 59
based upon vehicle information signals indicating the
engine rotation rate, the accelerator pedal position and
the like, detected by sensors 60.

[0003] In addition, the high-pressure fuel feed pump
1 often adopts a structure through which the fuel is com-
pressed by a plunger which engages in reciprocal move-
ment by using the internal combustion engine as a drive
source and, in such a case, the high-pressure fuel feed
pump 1 includes a fuel oil quantity regulating means that
regulates the quantity of fuel oil flowing into the com-
pression space where the fuel is compressed. Exam-
ples of fuel oil quantity regulating means proposed in
the related art include a flow regulating valve (fuel oil
quantity regulating means) employed in the fuel injec-
tion control apparatus for an internal combustion engine
disclosed in Patent Official Gazette No. 2623537. As
shown in FIG. 10, this flow regulating valve 70 includes
avalve disc 71 provided in the space 73 located halfway
through a flow path 72 through which the fuel flows and
regulates the flow rate of the fuel by using the forces
imparted from a spring 75 and a solenoid 76 to cause
the valve disc 71 to move up/down in the figure.
[0004] However, in the flow regulating valve 70 dis-
closed in Patent Official Gazette No. 2623537 described
above in which the valve disc 71 slides along a direction
(the direction along which the valve disc 71 moves up/
down) extending parallel to the direction along which the
fuel flows (the direction running from the top to the bot-
tom), the pressure of the fluid is applied to the valve disc
71 moving upward (along the opening direction) so as
to inhibit the movement of the valve disc 71, whereas
the pressure of the fluid is applied to the valve disc 71
moving downward (along the closing direction) so as to
facilitate the movement of the valve disc 71. Thus, since
there is a significant discrepancy in the manner in which
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the movement of the valve disc 71 is affected by the fluid
pressure applied to the valve disc 71 depending upon
the direction in which the valve disc 71 is moving, the
valve disc 71 cannot move smoothly, which makes it dif-
ficult to achieve stable flow-rate regulation.

[0005] In addition, in a standard common rail system,
electronic devices such as electromagnetic valves in-
stalled at various positions are controlled by an ECU as
explained earlier, and the quantity of and the pressure
level of the fuel oil force fed from the high-pressure fuel
feed pump are adjusted through controlimplemented by
the fuel oil quantity regulating means (i.e., the flow reg-
ulating valve described above) of the high-pressure fuel
feed pump so as to sustain the pressure inside the com-
mon rail at an ideal level. However, if any failure occurs
at the fuel oil quantity regulating means and it becomes
no longer possible to reduce the flow rate of the fuel
even after the pressure inside the common rail reaches
the target pressure level, an excessive quantity of high-
pressure fuel is fed from the high-pressure fuel feed
pump to allow the pressure inside the common rail to
reach an abnormally high level.

[0006] Accordingly, an object of the present invention
is to provide a high-pressure fuel feed pump that allows
a valve disc provided to regulate the quantity of fuel oil
flowing into a fuel force-feeding means to move smooth-
ly without becoming hindered by the fluid pressure and
prompts full effective measures to be taken if an abnor-
mality occurs.

DISCLOSURE OF THE INVENTION

[0007] Inordertoachieve the object described above,
in a high-pressure fuel feed pump according to the
present invention, which is employed in a fuel injection
system for injecting fuel into a combustion chamber of
an internal combustion engine and force feeds the fuel
into a common rail where high-pressure fuel is stored,
comprising a fuel force-feeding means that includes a
compression space into which the fuel flows and sends
the fuel delivered into the compression space after com-
pressing the fuel in the compression space through a
reciprocal movement of a plunger and a fuel oil quantity
regulating means that regulates the quantity of fuel oil
flowing into the compression space, the fuel oil quantity
regulating means includes the fuel path through which
the fuel drawn out of a fuel tank is guided into the com-
pression space and a throttle valve that is provided in
the fuel path and changes the cross sectional area of
the fuel path to the vary the quantity of the fuel oil pass-
ing through the fuel path, and the throttle valve slides
along a direction substantially perpendicular to the di-
rection along which fuel passing through the fuel path
flows.

[0008] In this high-pressure fuel feed pump, in which
the pressure of the fluid (the fuel) is applied to the throttle
valve along the direction substantially perpendicular to
the direction in which the throttle valve slides, the sliding
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movement of the throttle valve is not inhibited. In addi-
tion, since no significant difference manifests in the fluid
pressure applied to the throttle valve regardless of which
direction the throttle valve is currently sliding, the throttle
valve is allowed to move in a smooth manner to achieve
stable flow-rate regulation.

[0009] Itis desirable that the fuel oil quantity regulat-
ing means comprise an elastic member that applies
force to the throttle valve along the closing direction, an
orifice formed inside the path through which the fuel hav-
ing been drawn from the fuel tank flows, a pressure
chamber provided to apply force to the throttle valve
along the opening direction by using the pressure of the
fuel having passed through the orifice and flowed there-
in and a pressure regulating valve that is provided within
afirst return path connecting the pressure chamber with
the fuel tank and is electronically controlled by a specific
control device.

[0010] In this structure, in which a constant force is
applied to the throttle valve by the elastic member along
the closing direction, i.e., the direction along which the
cross sectional area of the fuel path through which the
fuel drawn up from the fuel tank is guided to the com-
pression space of the fuel force-feeding means is re-
duced, the throttle valve moves along the opening di-
rection, i.e., the direction along which the cross section-
al area of the fuel path increases, against the force ap-
plied by the elastic member when the pressure inside
the pressure chamber into which the fuel having passed
through the orifice flows becomes higher than the level
of the force applied by the elastic member, thereby in-
creasing the quantity of fuel flowing into the fuel force-
feeding means. The degree to which the throttle valve
is opened can be adjusted by adjusting the level of the
pressure inside the pressure chamber, and the pressure
level inside the pressure chamber, in turn, can be ad-
justed by implementing open/close control within the
specific control device on the pressure regulating valve
which may be constituted of an electromagnetic valve
provided within the first return path connecting the pres-
sure chamber and the fuel tank and thus by adjusting
the quantity of the fuel oil inside the pressure chamber.
[0011] In addition, a second return path communicat-
ing with the fuel tank may be connected to the pressure
chamber, with an emergency stop valve that opens
when specific conditions are present provided in the
second return path.

[0012] Inthe structure described above, the emergen-
cy stop valve provided inside the second return path
opens if an abnormality occurs. As a result, the pressure
inside the pressure chamber falls to allow the throttle
valve to be moved to the closing position by the force
applied by the elastic member, which, in turn, stops the
fuel supply to the fuel force feeding means and ultimate-
ly stops the internal combustion engine.

[0013] The specific conditions mentioned above
should be; the level of the pressure inside the common
rail is equal to or higher than a predetermined level and

10

15

20

25

30

35

40

45

50

55

the pressure regulating valve has remained in an open
state over a predetermined length of time or longer.
[0014] In this high-pressure fuel feed pump, if the lev-
el of the pressure inside the common rail is not lowered
even when the pressure regulating valve is in an open
state, it is decided that an abnormality has occurred and,
thus, the emergency stop valve provided in the second
return path opens. As a result, the fuel supply to the fuel
force-feeding means is stopped, thereby halting the
high-pressure fuel feed to the common rail.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

FIG. 1 is a sectional view of the structure adopted
in a high-pressure fuel feed pump according to the
present invention;

FIG. 2 is a sectional view taken along A-A in FIG.
1, further illustrating the structure adopted in the
high-pressure fuel feed pump according to the
present invention;

FIG. 3 is a sectional view of the structure adopted
in the fuel metering unit (FMU) in the high-pressure
fuel feed pump achieved in a first embodiment;
FIG. 4 illustrates the structure of the FMU in the
high-pressure fuel feed pump achieved in the first
embodiment;

FIG. 5 illustrates the structure adopted in the FMU
achieved in a second embodiment;

FIG. 6 presents a system diagram of the structure
adopted in the FMU in the second embodiment;
FIG. 7 presents a flowchart of the control imple-
mented on the emergency stop valve;

FIG. 8 presents a flowchart of the control imple-
mented on the emergency stop valve;

FIG. 9 schematically illustrates a common rail sys-
tem; and

FIG. 10 is a sectional view of a fuel oil quantity reg-
ulating means (a flow regulating valve) in the related
art.

BEST MODE FOR CARRYING OUT THE INVENTION

[0016] The following is an explanation of the embod-
iments of the present invention, given in reference to the
drawings.

[0017] A high-pressure fuel feed pump 1 shown in
FIGS. 1 and 2 is used as part of a common rail system
55 shown in FIG. 9. The common rail system 55 com-
prises a fuel tank 56, the high-pressure fuel feed pump
1, a common rail 57, injectors 58, an electronic control
unit (ECU) 59 that controls the various components and
sensors 60.

[0018] The high-pressure fuel feed pump 1 which is
connected to the common rail 57 via a piping raises the
pressure of the fuel oil drawn up from the fuel tank 56
and feeds the pressurized fuel oil to the common rail 57.
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The high-pressure fuel force fed from the high-pressure
fuel feed pump 1 is stored in the common rail 57 and is
then distributed to the injectors 58. The injectors 58 in-
ject the high-pressure fuel delivered from the common
rail 57 to a fuel chamber of an internal combustion en-
gine (not shown) with specific timing. The ECU 57 im-
plements integrated control with regard to the fuel feed
/injection quantities, the timing with which the fuel is fed
/ injected and the like by outputting a control signal to
electronic devices such as electromagnetic valves pro-
vided at the high-pressure fuel feed pump 1, the com-
mon rail system 57 and the injectors 58 based upon ve-
hicle information signals indicating the engine rotation
rate, the accelerator opening degree, the fuel oil tem-
perature and the like detected by the sensors 60.
[0019] In addition, the common rail 57 in the embod-
iment, which includes a return path 47 connecting the
three components, i.e., the high-pressure fuel feed
pump 1, the common rail 57 and the injectors 58, with
the fuel tank 56 and the fuel returning means such as
the electromagnetic valves provided at these compo-
nents 1, 57 and 58 and controlled by the ECU as shown
in FIG. 8, allows any excess fuel at the individual com-
ponents 1, 57 and 58 to return to the fuel tank 56.
[0020] The following is an explanation of the structure
adopted in the high-pressure fuel feed pump 1, given in
reference to FIGS. 1 and 2. The high-pressure fuel feed
pump 1 is constituted by assembling a feed pump 2, a
fuel metering unit (FMU: fuel oil quantity regulating
means) 3 and a supply pump (fuel force-feeding means)
4.

[0021] The feed pump 2, which draws up the fuel oil
from the fuel tank 56 and feeds fuel oil to the FMU 3 to
be detailed later, is mounted with a bolt or the like so as
to close off an opening at a housing member 8c of a
pump housing 8. The internal structure of the feed pump
2includes an inner gear secured to an end of a camshaft
7, a drive gear that interlocks with the inner gear, a main
gear linked with the drive gear via a shaft and a slave
gear that interlocks with the main gear, and the main
gear and the slave gear are caused to rotate as the cam-
shaft 7 rotates so as to draw up the fuel oil from the fuel
tank 56 with a gear pump constituted of the two gears
to feed the drawn fuel oi1 to the FMU 3 via a fuel filter.
[0022] The fuel metering unit (FMU) 3 shown in FIGS.
1 and 3 has a function of supplying to the supply pump
4 to be detailed later the fuel fed from the feed pump 2
after regulating the fuel oil quantity so as to achieve the
fuel pressure level required in the internal combustion
engine.

[0023] This FMU 3 includes a fuel intake 30 through
which the fuel drawn up from the fuel tank 56 by the feed
pump 2 is taken in and fuel paths 31a and 31b through
which the fuel thus taken in is guided to the supply pump
4, with a throttle valve 32 provided in the fuel paths 31a
and 31b. A pressure chamber 33 into which the fuel
flows via an orifice 34 is formed at one end of the throttle
valve 32, and a spring 25 which applies a force to the
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throttle valve 32 toward the pressure chamber 33 is pro-
vided at the other end, and, as a result, the throttle valve
32 is made to stop at a position at which the pressure
inside the pressure chamber 33 and the force applied
by the spring 25 are in balance.

[0024] The collar portion 32a, the circumference of
which is made to distend relative to the remaining por-
tion of the throttle valve 32 is formed at an approximate
center of the throttle valve 32, and the cross sectional
(opening) area of the fuel path 31b on the downstream
side can be varied by the collar portion 32a. In addition,
the pressure chamber 33 communicates with a first path
37 (see FIG. 3) connecting with the return path 47, and
a pressure regulating valve 36 constituted of an electro-
magnetic valve electronically controlled by the ECU 59
is provided in the first path 37. By controlling the opening
degree of the pressure regulating valve 36, the pressure
inside the pressure chamber 33 is adjusted and thus,
the position at which the throttle valve 32 stops, i.e., the
degree to which the sectional area of the fuel path 31b
is reduced by the collar portion 32a can be regulated, to
control the quantity of fuel oil supplied to the supply
pump 4.

[0025] As shown in FIGS. 1 and 2, the supply pump
4 comprises plungers 5, plunger barrels 6, tappets 9,
cams 13 and the camshaft 7, which is supported at the
pump housing 8 with one end thereof projecting to the
outside through the pump housing 8 to rotate upon re-
ceiving drive torque from the internal combustion engine
(not shown).

[0026] The pump housing 8 is constituted of a housing
member 8a having longitudinal holes 10, at which the
plunger barrels 6 are mounted, formed therein and
housing members 8b and 8c secured to the housing
member 8a with bolts or the like to rotatably hold the
areas near the two ends of the camshaft 7. In this ex-
ample, two longitudinal holes 10 are formed at the hous-
ing member 8a, and the plunger barrels 6 are secured
to the housing member 8a through the longitudinal holes
10 with the plungers 5 slidably inserted at the plunger
barrels 6.

[0027] The lower end of each plunger 5 is placed in
contact with the corresponding cam 13 via the tappet 9,
and a spring 17 is provided between a spring receptacle
15 provided at the housing member 8a and a spring re-
ceptacle 16 provided at the bottom of the plunger 5 so
that the plunger 5 engages in reciprocal movement
along the contour of the cam 13 in cooperation with the
spring 17 as the camshaft 7 rotates.

[0028] Atthe top of each plunger barrel 6, an inlet-out-
let (1/0) valve 20 is provided in the space between the
plunger barrel 6 and a delivery valve holder 19. Between
the I/0 valve 20 and the plunger 5, a compression space
21 is formed, and a fuel outlet 22 formed at the delivery
valve holder 19 is set above the 1/0 valve 20.

[0029] The I/O valve 20 has a function of supplying
the fuel oil delivered from the FMU 3 to the compression
space 21 and sending out the fuel oil compressed by
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the plunger 5 through the fuel outlet 22 so that the com-
pressed fuel oil does not flow back to the FMU 3. The I/
O valve 20 is constituted of a valve body 23 mounted at
the top of the plunger barrel 6, an inlet valve 25 with one
end thereof communicating with the fuel path 31b (see
FIG. 3) at the FMU 3 and the other end thereof opening/
closing a fuel path 24 communicating with the compres-
sion space 21, which applies a constant force to the fuel
path 24 along the closing direction by imparting a force
against the pressure of the fuel from the FMU 3 and an
outlet valve 27 with one end thereof communicating with
the compression space 21 and the other end thereof ap-
plying a constant force to a fuel path 26 communicating
with the fuel outlet 22 along the closing direction. As the
plunger 5 starts a descending stroke, the outlet valve 27
closes, causing the inlet valve 25 to be pushed up by
the fuel oil from the FMU 3, which, in turn, allows the
fuel oil to flow into the compression space 21. As the
plunger 5 starts an ascending stroke, the pressurized
fuel oil closes the inlet valve 25 to push up the outlet
valve 27 and the fuel oil is force fed through the fuel
outlet 22.

[0030] In the structure described above, the high-
pressure fuel feed pump 1 draws up fuel oil from the fuel
tank 56 through the feed pump 2 and feeds the drawn
fuel oil to the FMU 3. The FMU 3, in turn, first adjusts
the flow rate of the fuel oil and delivers the fuel oil to the
individual compression spaces 21 at the supply pump 4
via the I/O valves 20. The supply pump 4 supplies the
fuel oil pressurized by the plungers 5 to the common rail
57 (see FIGS. 8 and 9) through the fuel outlets 22.
[0031] The following is the features of the FMU 3
achieved in the first embodiment, given in reference to
FIG. 4. The FMU 3 achieved in the first embodiment in-
cludes the fuel paths 31a and 31b through which the fuel
is guided to the compression spaces 21 at the supply
pump 4 and the throttle valve 32 which regulates the fuel
flow rate by varying the cross sectional area of the fuel
path 31b is provided between the fuel paths 31a and
31b as explained earlier. The opening degree of the
throttle valve 32 is adjusted by controlling the pressure
regulating valve 36 and changing the pressure level in-
side the pressure chamber 33. The pressure regulating
valve 36 is constituted of a solenoid which is magneti-
cally excited in response to a control signal provided
from the ECU 59 (see FIG. 9), a valve disc 40 which is
caused to move by the excitation force generated at the
solenoid 39 and a valve seat 41 which seats the valve
disc40. When the valve disc 40 is not seated at the valve
seat41 (when the valve is open), the fuel inside the pres-
sure chamber 33 is allowed to travel through a filter 44
provided within the first path 37 and the return path 47
(see FIG. 8) to return to the fuel tank 56 (see FIG. 9).
[0032] As the pressure inside the pressure chamber
33 changes and the balance between the pressure in-
side the pressure chamber 33 and the force applied by
the springs 25 also changes, the throttle valve 32 is al-
lowed to slide along the vertical direction in the figure.
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The direction along which the throttle valve 32 slides is
almost perpendicular to the direction in which the fuel
flows through the fuel paths 31a and 31b. Thus, since
the pressure of the fluid (the fuel) does not greatly affect
the movement of the throttle valve 32 and the degree to
which the movement of the throttle valve 32 is influenced
by the fluid pressure does not change greatly either re-
gardless of whether the throttle valve 32 is moving along
in the opening direction or the closing direction, the
throttle valve 32 achieves a smooth movementto enable
a stable fuel flow-rate regulation.

[0033] It is to be noted that it is assumed that in the
fuel oil quantity regulating means in the high-pressure
fuel feed pump according to claim 1 of the present in-
vention, the direction along which the fuel flows (the di-
rection running from the right to the left in the figures)
and the direction along which the throttle valve 32 slides
(the vertical direction in the figures) are still substantially
perpendicular to each other even when the upstream
side fuel path 31a and the downstream side fuel path
31b form a stage and the upstream side fuel path 31a
is slightly inclined toward the downstream side as in the
FMU 3 shown in FIGS. 1 and 3.

[0034] In the following explanation of another embod-
iment of the present invention, the same reference nu-
merals are assigned to components identical to, and
components achieving functions identical to those in the
first embodiment described above to preclude the ne-
cessity for a repeated explanation thereof.

[0035] FIGS. 5 and 6 show the structure assumed in
a fuel metering unit (FMU) 3 of the high-pressure fuel
feed pump 1 achieved in the second embodiment. In the
FMU 3 in the second embodiment, a second path 50
communicating with the return path 47, which is different
from the first path 37, is connected to the pressure
chamber 33, with an emergency stop valve 51 to be de-
tailed later provided at the second path 50.

[0036] The emergency stop valve 51 is constituted of
a solenoid 52 which is magnetically excited in response
to a control signal provided by the ECU 59 (see FIG. 9),
a valve disc 53 that is caused to move by the excitation
force generated at the solenoid 52 and a valve seat 54
that seats the valve disc 53. The valve disc 53 is seated
at the valve seat 54 (the valve is closed) while the sys-
tem is functioning normally. However, if specific condi-
tions are present and thus it is determined that an ab-
normality has occurred, the emergency stop valve 51
opens to allow the pressure chamber 33 to communi-
cate with the return path 47 via the second path 50 and,
as a result, the fuel inside out the pressure chamber 33
is allowed to return to the fuel tank 56.

[0037] The following is an explanation of the emer-
gency stop control implemented to open the emergency
stop valve 51, given in reference to the flowchart pre-
sented in FIG. 7. This control is executed on a regular
basis from a specific main routine. First, the pressure
Pc inside the common rail 57 is detected by a pressure
sensor (not shown) installed at the common rail 57 (see
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FIG. 9), and a decision is made as to whether or not the
detected common rail pressure Pc is higher than a pre-
set pressure upper limit PO (step 100). If it is decided
that the common rail pressure Pc is not higher than the
pressure upper limit PO, the operation returns to the
main routine.

[0038] Ifitis decided in step 100 that the common rail
pressure Pc is higher than the pressure upper limit PO,
a decision is made as to whether or not the pressure
regulating valve 36 is in an open state by employing a
specific sensor (not shown) (step 101). If it is decided
that the pressure regulating valve 36 is not in an open
state, a specific control flow for implementing open/
close control on the pressure regulating valve is execut-
ed (step 103). If, on the other hand, it is decided in step
101 that the pressure regulating valve 36 is in an open
state, a decision is made as to whether or not a prede-
termined length of time ts has elapsed since the pres-
sure regulating valve 36 opened (step 102).

[0039] If it is decided in step 102 that the predeter-
mined length of time ts has not yet elapsed, the opera-
tion returns to step 100 to check the common rail pres-
sure Pc again, whereas if it is decided that the prede-
termined length of time ts has elapsed, a signal for open-
ing and the emergency stop valve 51 is output from the
ECU 59 to the solenoid 52 of the emergency stop valve
51 (step 104).

[0040] Through the control described above, the
emergency stop valve 51 opens if the common rail pres-
sure Pc becomes higher than the preset pressure upper
limit PO and the state in which the pressure regulating
valve 36 remains in an open state continues over the
predetermined length of time ts or longer. As a result, if
the pressure Pc inside the common rail does not be-
come lowered even though the pressure regulating
valve 36 is in an open state, e.g., if the filter 44 (see FIG.
5) installed inside the first path 37 becomes clogged and
the fuel cannot pass through the first path 37, the emer-
gency stop valve 51 opens to release the fuel inside the
pressure chamber 33 through the second path 50,
thereby setting the throttle valve 32 in a closed state.
Thus, the fuel supply to the compression spaces 21 at
the supply pump 4 stops to stop the force feed of fuel to
the common rail 57.

[0041] In addition, since the fuel oil, the pressure of
which has not yet been raised at the supply pump 4, is
returned to the fuel tank 56 if an abnormality occurs in
the high-pressure fuel feed pump 1 adopting the struc-
ture described above, reliability is assured in the execu-
tion of an emergency stop.

INDUSTRIAL APPLICABILITY

[0042] As described above, since the throttle valve
slides along a direction substantially perpendicular to
the direction along which the fuel flows within the fuel
oil quantity regulating means (FMU) according to the
present invention, the pressure of the fluid does not
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greatly affect the movement of the throttle valve. Thus,
the throttle valve achieves a smooth movement to ena-
ble a stable flow-rate regulation.

[0043] In addition, if the pressure inside the common
rail rises to an abnormal level and the control can no
longer be implemented through the normal means (the
pressure regulating valve), the emergency stop valve is
engaged in operation to stop the force feed of the fuel
into the common rail.

Claims

1. A high-pressure fuel feed pump that is employed in
a fuel injection system for injecting fuel into a com-
bustion chamber of an internal combustion engine
to force feed the fuel into a common rail where high-
pressure fuel is stored, comprising:

a fuel force-feeding means that includes a com-
pression space into which the fuel flows and
sends out the fuel delivered into said compres-
sion space after compressing the fuel in said
compression space through a reciprocal move-
ment of a plunger; and

a fuel oil quantity regulating means that regu-
lates the quantity of fuel oil flowing into said
compression space, characterized in that:

said fuel oil quantity regulating means in-
cludes a fuel path through which the fuel
drawn out of a fuel tank is guided into said
compression space and a throttle valve
thatis provided in said fuel path and chang-
es the cross sectional area of said fuel path
to the vary the quantity of said fuel oil pass-
ing through said fuel path;

and said throttle valve slides along a direc-
tion substantially perpendicular to the di-
rection along which fuel passing through
said fuel path flows.

2. A high-pressure fuel feed pump according to claim
1, characterized in that:

said fuel oil quantity regulating means compris-
es:

an elastic member that applies force to said
throttle valve along the closing direction;
an orifice formed inside the said path
through which the fuel having been drawn
from said fuel tank flows;

a pressure chamber provided to apply
force to said throttle valve along the open-
ing direction by using the pressure of the
fuel having passed through said orifice and
flowed therein; and
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a pressure regulating valve that is provided
within a first return path connecting said
pressure chamber with said fuel tank and
is electronically controlled by a specific
control device. 5

3. A high-pressure fuel feed pump according to claim
2, characterized in that:

a second return path communicating with said 70
fuel tank is connected to the pressure chamber;

and

an emergency stop valve that opens when spe-

cific conditions are present is provided in said
second return path. 15

4. A high-pressure fuel feed pump according to claim
3, characterized in that:

said specific conditions are; 20
the level of the pressure inside said common
rail is equal to or higher than a predetermined
level and said pressure regulating valve has re-
mained in an open state over a predetermined
length of time or longer. 25
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