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(67)  The presentinvention relates to a high-pressure
fuel supplying pump, comprising: a barrel (1) formed with
a fuel feeding port (1a), a plunger hole (1b) and a receiv-
ing chamber (1c) which communicate with each other;
and aplunger (2) which is able to reciprocate in the plung-
er hole, wherein installed in the receiving chamber are
an inlet valve body (11) and a valve holder (13) which
abut hermetically against each other, an input fuel pas-
sage (11a-11c) is formed in the inlet valve body (11) so
as to communicate the fuel feeding port (1a) with the
plunger hole (1b), a pressure chamber (13b) communi-
cating with the plunger hole (1b) is formed at an end of
the valve holder (13) contacting with the inlet valve body
(11), an inlet valve core (12) is disposed in the pressure
chamber (13b), the inlet valve core (12) is matable with
the inlet valve body (11) so as to define a first sealing
interface therebetween, and the first sealing interface is
openable or closable such that it allows the input fuel
passage (11a-11c) selectively to communicate with the
pressure chamber (13b) or to isolate from the pressure
chamber (13b), and wherein an output fuel passage (13a)
is formed in the valve holder (13) to communicate with
the pressure chamber (13b), and the valve holder (13)
is provided in such a way that it allows the output fuel
passage (13a) selectively to communicate with the pres-
sure chamber (13b) or to isolate from the pressure cham-
ber (13b). The present invention also relates to a diesel
engine having said high-pressure fuel supplying pump.

High-pressure fuel supplying pump and diesel engine having the same
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Description
Technical Field

[0001] The presentinvention relatestoahigh-pressure
fuel supplying pump and a diesel engine having said high-
pressure fuel supplying pump.

Background Art

[0002] In a modem diesel engine, fuel pressurized by
a high-pressure fuel supplying pump is injected into a
common rail and then ejected therefrom in a controllable
manner into the engine. The high-pressure fuel supplying
pump is usually a plunger-typed fuel pump which mainly
comprises a barrel (plunger sleeve) and a plunger,
wherein an inlet valve body, an inlet valve core, an outlet
valve body, an outlet valve core and a valve holder are
arranged successively in the barrel. The plunger is driv-
en, by a cam shaft driven by the engine, to reciprocate
in the barrel in such a way that fuel can be sucked in and
pressurizedinthe barrel, and the sucked and pressurized
fuel is then injected into the common rail via the valve
holder.

[0003] In such high-pressure fuel supplying pump, the
outlet valve body and the outlet valve core constitute an
outlet valve structure. That is, during manufacturing of
the high-pressure fuel supplying pump, it is necessary
first to produce the outlet valve body and the outlet valve
core separately and then to assemble them into the bar-
rel. Therefore, this will lead to increased manufacturing
costs and also an extended error chain possibly occurring
in either manufacturing or assembling aspect.

[0004] Furthermore, because the plunger reciprocates
in the barrel, a contacting area/length between them
should be designed as great as possible in order to en-
sure that sufficient sealing is achieved between them in
such a way that fuel is prevented from penetrating into
oil of the fuel pump itself or that the oil is prevented from
penetrating into the fuel via the plunger.

[0005] Moreover, with respect to the plunger-typed
high-pressure supplying pump, itis necessary to provide
the outlet valve body between the inlet valve body and
the valve holder. Because the outlet valve body must be
designed to be small due to space limitation, a fuel suc-
tion chamber, which is formed in the outlet valve body to
receive the inlet valve core, cannot be further enlarged
and the inlet valve core size cannot be further enlarged.
Otherwise, if it is possible to enlarge the size of the inlet
valve core further, an improved fuel suction flowing area
and improved fuel suction efficiency can be obtained.

Summary of the Invention

[0006] In order to overcome the shortcomings in the
prior art, the present invention is aimed at proposing an
improved high-pressure fuel supplying pump.

[0007] According to one aspect of the present inven-
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tion, a high-pressure fuel supplying pump is provided,
which comprises:

a barrel formed with a fuel feeding port, a plunger
hole and a receiving chamber which communicate
with each other; and

a plunger which is able to reciprocate in the plunger
hole,

wherein installed in the receiving chamber are an inlet
valve body and an valve holder which abut hermetically
against each other, an input fuel passage is formed in
the inlet valve body so as to communicate the fuel feeding
port with the plunger hole, a pressure chamber commu-
nicating with the plunger hole is formed at an end of the
valve holder contacting with the inlet valve body, an inlet
valve core is disposed in the pressure chamber, the inlet
valve core is matable with the inlet valve body so as to
define afirst sealing interface therebetween, and the first
sealing interface is openable or closable such that it al-
lows the input fuel passage selectively to communicate
with the pressure chamber or to isolate from the pressure
chamber, and

wherein an output fuel passage is formed in the valve
holder to communicate with the pressure chamber, and
the valve holder is provided in such a way that it allows
the output fuel passage selectively to communicate with
the pressure chamber or to isolate from the latter.
[0008] Preferably, asecond sealing interface is provid-
ed in the valve holder between the pressure chamber
and the output fuel passage, which second interface is
openable or closable selectively.

[0009] Preferably, the first sealing interface is opened
and the second sealing interface is closed when the
plunger is moved in the plunger hole in a direction of
increasing the accommodating volume of the plunger
hole.

[0010] Preferably, the first sealing interface is closed
when the plunger is moved in the plunger hole in a direc-
tion of decreasing the accommodating volume of the
plunger hole, and the second sealing interface is opened
after pressure in the pressure chamber reaches a rated
value.

[0011] Preferably, an outlet valve is disposed in the
valve holder and comprises an outlet valve core and an
outlet valve body which are matable with each other so
as to define the second sealing interface.

[0012] Preferably, the outlet valve body is formed in-
tegrally in the valve holder.

[0013] Preferably, a first spring seat is provided in the
output fuel passage so as to secure one end of a first
spring, and the other end of the first spring is secured on
the outlet valve core in such a way that the outlet valve
core abuts tightly against the outlet valve body by means
of a tensile force of the first spring so as to define the
second sealing interface.

[0014] Preferably, a second spring is provided in the
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pressure chamber, one end of the second spring is se-
cured on the outlet valve core and the other end of the
second spring is secured on the inlet valve core in such
a way that the inlet valve core abuts tightly against the
inlet valve body by means of a tensile force of the second
spring so as to define the first sealing interface.

[0015] Preferably, a second spring seat is provided in
the pressure chamber so as to secure one end of a sec-
ond spring, and the other end of the second spring is
secured on the inlet valve core in such a way that the
inlet valve core abuts tightly against the inlet valve body
by means of a tensile force of the second spring so as
to define the first sealing interface.

[0016] Preferably, the output fuel passage is embodied
as a longitudinal through hole formed in the valve holder,
and the outlet valve body extends radially and inwardly
from an inner wall of the longitudinal through hole.
[0017] Preferably, the outlet valve core is embodied as
a valve rod installed in the longitudinal through hole and
passing through the outlet valve body, the diameter of
the valve rod is less than the inner diameter of the lon-
gitudinal through hole, and a portion of the valve rod pass-
ing through the outlet valve body has a diameter less
than the inner diameter of the outlet valve body.

[0018] Preferably, the outlet valve core is embodied as
a hollow cylinder which is installed movably in the longi-
tudinal through hole and has one closed end, the closed
end of the hollow cylinder is formed with a second sealing
face for abutting against the outlet valve body, and the
hollow cylinder is formed with an aperture which enables
an hollow interior of the cylinder to communicate with the
pressure chamber.

[0019] Preferably, a segment having an increased in-
ner diameter is formed in the longitudinal through hole
directly adjacent the outlet valve body.

[0020] According to the other aspect of the present in-
vention, a diesel engine comprising the high-pressure
fuel supplying pump mentioned above is also proposed.
[0021] According to technical solutions of the present
invention, it is unnecessary to manufacture the outlet
valve body separately. Therefore, the accommodating
volume required by the receiving chamber of the barrel
is reduced and the length of the plunger hole can be
increased correspondingly. Therefore, an increased
sealing length can be achieved between the plunger hole
and the plunger such that fuel is prevented as much as
possible from penetrating into oil of the supplying pump
and thus the efficiency of the supplying pump is improved.
[0022] Furthermore, omitting the separately manufac-
tured outlet valve body can also lead to shortening of
error chain. At the same time, because the pressure
chamber for receiving the inlet valve core is formed di-
rectly in the inlet valve core, the pressure chamber and
the inlet valve core can be made larger in size such that
an improved fuel suction flowing area and improved fuel
suction efficiency cannot be obtained.

[0023] According to the technical solutions of the
present invention, the spring acting on the outlet valve

10

15

20

25

30

35

40

45

50

55

core and the spring acting on the inlet valve core may be
operated independently of each other such that the entire
high-pressure fuel supplying pump can be operated more
reliably.

Brief Description of the Drawings

[0024] The foregoing and following aspects of the
present invention will be well understood by referring to
the following detailed explanations accompanied with the
drawings, in which:

Fig. 1 schematically shows a partial cross-sectional
view of a conventional high-pressure fuel supplying
pump which is in a fuel suction state;

Fig. 2 schematically shows a partial cross-sectional
view of the conventional high-pressure fuel supply-
ing pump which is in a fuel pressurizing state;

Fig. 3 schematically shows a partial cross-sectional
view of a high-pressure fuel supplying pump accord-
ing to a first embodiment of the present invention
which is in the fuel suction state;

Fig. 4 schematically shows a partial cross-sectional
view of the high-pressure fuel supplying pump ac-
cording to the first embodiment of the present inven-
tion which is in the fuel pressurizing state;

Fig. 5 schematically shows a partial cross-sectional
view of a high-pressure fuel supplying pump accord-
ing to a second embodiment of the present invention
which is in the fuel suction state; and

Fig. 6 schematically shows a partial cross-sectional
view of the high-pressure fuel supplying pump ac-
cording to the second embodiment of the present
invention which is in the fuel pressurizing state.

Detailed Description of Preferred Embodiments

[0025] lllustrative embodiments of the present inven-
tion are described in view of the attached drawings. It
should be noted that the same numeral references rep-
resent elements or components having the same function
and/or structure inthe drawings. It should be further noted
that cross-sectional views illustrated in the drawings refer
to those obtained by cutting along a central axis of a high-
pressure fuel supplying pump.

[0026] In ordertounderstand technical solutions of the
presentinvention well, a conventional high-pressure sup-
plying pump in the form of a plunger-typed fuel pump and
its working principle will be explained briefly by referring
to Figs. 1 and 2 as below. Figure 1 illustrates that the
conventional high-pressure fuel supplying pump is in a
fuel suction state, and figure 2 illustrates that the con-
ventional high-pressure fuel supplying pump is in a fuel
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pressurizing state.

[0027] As shown in Figs. 1 and 2, such high-pressure
fuel supplying pump mainly comprises a barrel (a plunger
sleeve) 1; a plunger 2 whichis able to reciprocate in barrel
1; and an inlet valve 3, an inlet valve core 6, an outlet
valve body 4, an outlet valve core 8 and a valve holder
(a fuel discharging adapter) 5 which are installed suc-
cessively in the barrel 1.

[0028] The barrel 1 can be machined directly in a body
of the high-pressure fuel supplying pump. The barrel 1
is formed with a fuel feeding port 1a for feeding fuel from
a fuel passage of a diesel engine into the barrel 1. As
shown in Figs. 1 and 2, the barrel 1 is also formed with
a plunger hole 1b for receiving the plunger 2 and a re-
ceiving chamber 1c for receiving the inlet valve 3, the
inlet valve core 6, the outlet valve body 4, the outlet valve
core 8 and the valve holder 5. When the fuel supplying
pump is not assembled, the fuel feeding port 1a, the
plunger hole 1b and the receiving chamber 1¢c commu-
nicate with each other.

[0029] Asillustrated, the plunger 2 is driven by a spring
and a cam shaft (which are not shown here) in such a
way that the plunger is able to reciprocate upwards and
downwards in the plunger hole 1b The receiving chamber
1cis generally cylindrical. The inlet valve body 3 and the
outlet valve body 4 are also generally cylindrical.
[0030] A first fuel passage 3a and a second fuel pas-
sage 3b are formed in the inlet valve body 3, and the first
fuel passage 3a communicates with a central blind hole
3c of the inlet valve body 3. Furthermore, the receiving
chamber 1cis formed with threads inits upper wall portion
for screwing with outer threads of the valve holder 5.
[0031] During assembling of the high-pressure fuel
supplying pump, the inlet valve body 3 and the outlet
valve body 4 are firstly pressed in this order into the re-
ceiving chamber 1c. Then, the valve holder 5 is screwed
into the receiving chamber 1c¢ via the threads mentioned
above. In this way, the first fuel passage 3a of the inlet
valve body 3 is able to communicate with the fuel feeding
port 1a, and the second fuel passage 3b of the inlet valve
body 3 is able to communicate with the plunger hole 1b.
[0032] The inlet valve core 6 is located between the
inlet valve body 3 and the outlet valve body 4 so as to
selectively open or close the first fuel passage 3a. To this
end, a central through hole 4a of the outlet valve body 4
is, in its lower portion, formed substantially as a conical
shape as illustrated by the Figs. 1 and 2 in such a way
that a pressure chamber 4b is formed for receiving the
inlet valve core 6. More particularly, the inlet valve core
6 and the inlet valve body 4 are matable with each other
so as to form afirst sealing interface therebetween, which
is openable or closable such that fluid is allowed or pro-
hibited to flow between the first fuel passage 3a and the
central blind hole 3c as well as the pressure chamber 4b.
[0033] The outlet valve core 8 is installed in the central
through hole 4a of the outlet valve body 4 and is used to
selectively open or close a path/passage between the
central through hole 4a and the valve holder 5. More par-
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ticularly, the outlet valve core 8 and the outlet valve body
4 are matable with each other so as to form a second
sealing interface therebetween, which is openable or
closable such that fluid is allowed or prohibited to flow
between the pressure chamber 4b and a central hole 5a
of the valve holder 5.

[0034] A spring 7 is installed between the inlet valve
core 6 and the outlet valve core 8 so as to constantly
exert a tensile force therebetween in such a way that a
conical or truncated conical sealing portion of the inlet
valve core 6 abuts hermetically againstan upper opening
of the central blind hole 3c.

[0035] A portion of the outlet valve core 8 in the central
through hole 4a is designed to have a size less than the
inner diameter of the central through hole 4a such that
fuel can be filled into a gap between the portion of the
outlet valve core 8 and the central through hole 4a.
[0036] The valve holder 5 is formed with the central
hole 5a whose lower portion is formed as being horn
mouth-shape illustrated by Figs. 1 and 2 such that the
horn mouth-shaped portion of the central hole is able to
receive an upper portion of the outlet valve core 8 with
appropriate play therein. A spring seat 10 is installed in
the horn mouth shaped portion. The spring seat 10 has
an upper portion which is formed in such a way that it is
complementary to an upper part of the horn mouth shape.
As shown in Figs. 1 and 2, a spring 9 is installed between
the spring sear 10 and the outlet valve core 8 to constantly
exert a tensile force therebetween in such a way that a
conical sealing portion of the outlet valve core 8 abuts
hermetically against an upper opening of the central
through hole 4a.

[0037] As shown in Fig. 1, in the fuel suction state, the
outlet valve core 8 closes the central through hole 4a
under the action of the spring 9. That is, in the fuel suction
state, the first sealing interface is opened and the second
sealing interface is closed. At this time, the plunger 2 is
driven by means of the spring and the cam shaft of the
high-pressure fuel supplying pump to move downwards
inthe plunger hole 1ain such a way that vacuum negative
pressure is generated in the pressure chamber 4b.
Therefore, the inlet valve core 6 is moved upwards with
resisting the tensile force of the spring 7 such that the
first fuel passage 3a is opened. In this way, as indicated
by a path | of Fig. 1, fuel is sucked from the fuel feeding
port 1a, through the first fuel passage 3a, the central blind
hole 3c and the second fuel passage 3b, into a portion
of the plunger hole 1b above the plunger 2.

[0038] AsshowninFig.2,inthe fuel pressurizing state,
the plunger 2 is moved upwards in the plunger hole 1b
and, at the same time, the inlet valve core 6 abuts her-
metically against the upper opening of the central blind
hole 3c such that the first fuel passage 3 a is blocked.
That is, in the fuel pressurizing state, the first sealing
interface is closed. In this way, the sucked fuel mentioned
above is pressurized in the pressure chamber 4b as the
plunger 2 is being moved upwards. When the fuel pres-
sure reaches a given value, the outlet valve core 8 over-
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comes the tensile force of the spring 9 to move upwards
(thus the second sealing interface is opened) in such a
way that the central through hole 4a communicates with
the central hole 5a of the valve holder 5. Therefore, the
pressurized fuel may be discharged through the central
through hole 4a and the central hole 5a for example into
a common rail (not shown) of the diesel engine.

[0039] It can be seen from the above explanation that,
in the conventional high-pressure fuel supplying pump,
the outlet valve body must be manufactured separately
and then assembled into the barrel. Therefore, this will
lead to increased manufacturing costs and also an ex-
tended error chain possibly occurring in either manufac-
turing or assembling aspect.

[0040] Moreover, due to construction design limitation,
the outlet valve body cannot be produced larger and thus
the size of the pressure chamber cannot be further en-
larged. Therefore, the size of the inlet valve core cannot
be further enlarged and thus an improved fuel suction
flowing area and improved fuel suction efficiency cannot
be obtained.

[0041] With respect to the shortcomings mentioned
above, Figs. 3 and 4 show partial cross-sectional views
of a high-pressure fuel supplying pump according to a
first embodiment of the present invention, in which the
high-pressure fuel supplying pump is in fuel suction and
pressurizing states respectively.

[0042] Specifically, the high-pressure fuel supplying
pump according to the first embodiment of the present
invention mainly comprises a barrel 1; a plunger 2 which
is adapted to reciprocating in the barrel 1; an inlet valve
body 11, an inlet valve core 12 and a valve holder 13
which are installed successively in the barrel 1; and an
outlet valve core 14 installed in the valve holder 13.
[0043] Similarly, the barrel 1 can be machined directly
in a body of the high-pressure fuel supplying pump. The
barrel 1 is formed with a fuel feeding port 1a for supplying
fuel from a fuel passage of a diesel engine into the barrel
1. As showninFigs, 3 and 4, the barrel 1 is further formed
with a plunger hole 1b for receiving the plunger 2 and a
receiving chamber 1c¢ for receiving the inlet valve body
11, the inlet valve core 12 and the valve holder 13. When
the fuel supplying pump is not assembled, the fuel feed-
ing port 1a, the plunger hole 1b and the receiving cham-
ber 1c communicate with each other.

[0044] The inlet valve body 11 is substantially cylindri-
cal. Optionally, the inlet valve body 11 can be formed on
its periphery with a flange for contacting hermetically with
an inner wall of the receiving chamber 1c. A first fuel
passage 11a is machined in the inlet valve body 11 in
such a way that the first fuel passage is perpendicular to
acentral axis of the inletvalve body. The firstfuel passage
11 a communicates with a central blind hole 11c of the
inlet valve body 11. A second fuel passage 11b is ma-
chined in the inlet valve body 11 in such a way that the
second fuel passage is parallel to the central blind hole
11c. After the inlet valve body 11 is installed in the re-
ceiving chamber 1c of the barrel 1 in place, the first fuel
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passage 11a communicates with the fuel feeding hole
1a and the second fuel passage 11b communicates with
the plunger hole 1b

[0045] Itshould be understood that the inlet valve body
11 is not limited by the specific structure explained above.
Any other suitable structure can be adopted by the inlet
valve body 11 as soon as such structure ensures that
the first fuel passage 11a and the second fuel passage
11b of the inlet valve body 11 can achieve the same func-
tion mentioned above and/or below.

[0046] As shown in Figs. 3 and 4, the valve holder 13
is provided on its periphery with outer threads for screw-
ing with inner threads of the receiving chamber 1¢ during
assembling such that an end of the valve holder 13 can
be pressed against the inlet valve body 11 in the barrel
1 and fixedly secured there.

[0047] The valve holder 13 is formed with a central
through hole 13a along its central longitudinal axis. The
outlet valve body 18 is formed integrally in the valve hold-
er 13 at an adequate position of the central through hole
13a. As shown, the outlet valve body 18 is a flange which
projects radically and inwardly from an inner wall of the
center through hole 13a in such a way that the inner di-
ameter of the outlet valve body 18 is less than the inner
diameter of the remaining portion of the central through
hole 13. In order that fuel can be discharged rapidly after
being pressurized, a segment 19 of an increased inner
diameter is optionally formed directly adjacent the outlet
valve body 18 in the through hole along a downstream
direction of the central through hole 13a (i.e. a direction
of discharging the fuel).

[0048] An end of the central through hole 13a adjacent
the outlet valve body 18 along an upstream direction of
the central through hole 13ais machined as a horn mouth
shape so as to form a pressure chamber 13b for fuel.
End faces of the valve holder 13 and the inlet valve body
11 which contact with each other are provided in such a
way that sufficient sealing between the pressure cham-
ber 13b and the receiving chamber 1c is ensured. Fur-
thermore, the pressure chamber 13b communicates with
the second fuel passage 11b.

[0049] In a similar manner as shown in Figs. 1 and 2,
the inlet valve core 12 and the inlet valve body 11 are
matable with each other so as to form a first sealing in-
terface therebetween, which is openable or closable in
such a way that fluid is allowed or prohibited to flow be-
tween the first fuel passage 11a and the central blind
hole 11c as well as the pressure chamber 13b.

[0050] Theoutletvalvecore 14isinstalledinthe central
through hole 13a of the valve holder 13. The outer diam-
eter of the outlet valve core 14 is less than the inner di-
ameter of the central through hole 13a. More particularly,
a portion of the outlet valve core 14 passing through the
outlet valve body 18 has an outer diameter less than the
inner diameter of the outlet valve body 18.

[0051] A spring seat 17 is installed in the central
through hole 13a opposite the outlet valve body 18. In
order that the spring seat 17 can be fixedly secured, it is
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installed in the central through hole 13a for example in
an interference fitting manner. Alternatively, the central
through hole 13a can be formed with inner threads and
the spring seat 17 can be formed with outer threads such
that the spring seat can be screwed in the central through
hole in place.

[0052] The spring seat 17 is of a hollow cylindrical
shape in whose interior a step is formed for carrying a
coil spring 16. As shown in Figs. 3 and 4, one end of the
coil spring 16 is secured in the spring seat 17 and the
other end of the coil spring 16 is secured on a projection
of the outlet valve core 14. Particularly, a portion of the
outlet valve core 14, especially of the projection thereof,
extends into the coil spring 16 in such a way that the
outlet valve core 14 can be moved upwards or down-
wards along a central axis of the coil spring 16, especially
of the central through hole 13a.

[0053] A conical sealing face is machined for example
on the outlet valve core 14 for mating with a correspond-
ingly formed sealing face of the outlet valve body 18.
Under the action of a tensile force exerted by the spring
16, the sealing face of the outlet valve core 14 abuts
tightly against the sealing face of the outlet valve body
18 such that no fluid passage can be generated between
upstream and downstream parts of the central through
hole 13a.

[0054] More particularly, the outlet valve core 14 and
the outlet valve body 18 are matable with each other so
as to form a second sealing interface therebetween,
which is openable or closable in such a way that fluid is
allowed or prohibited to flow between the pressure cham-
ber 13b and the central through hole 13a of the valve
holder 13.

[0055] As shown in Figs. 3 and 4, a flange is formed
on the outlet valve core 14 adjacent its bottom end so as
to carry a coil spring 15. One end of the coil spring 15 is
secured on the flange such that the bottom end of the
outlet valve core 14 projects partially into the coil spring
15. The inlet valve core 12 is located in the pressure
chamber 13b. Theinletvalve core 12is formedin a similar
manner as the inlet valve core 6 illustrated by Figs. 1 and
2. The other end of the spring 15 is secured on the inlet
valve core 12 such that a top end of the inlet valve core
12 projects partially into the coil spring 15 and is sepa-
rated by a distance from the bottom end of the outlet
valve core 14. In this way, the inlet valve core 12 can be
guided in such a way that the inlet valve core can be
moved upwards or downwards along a central axis of the
spring 15, that is along the central axis of the central
through hole 13a.

[0056] Similarly, the inlet valve core 12 is formed with
a conical or truncated conical sealing face which is able
to abut hermetically against an upper opening of the cen-
tral blind hole 11c under the action of a tensile force of
the spring 15 such that the first fuel passage 11a is
closed.

[0057] Because a separately manufactured outlet
valve body is omitted in the technical solution of the
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present invention, the pressure chamber 13b can be
manufactured larger than that illustrated by Figs. 1 and
2 without reducing the strength of the valve holder 13
itself. Therefore, by comparison with the prior art, the
inner diameter of the central blind hole 11b of the inlet
valve body 11 and the diametral size of the inlet valve
core 12 can be designed as being greater such that it
facilitates increasing the fuel suction flowing area and
improving the fuel suction efficiency.

[0058] As shown in Fig. 3, in the fuel suction state, the
outlet valve core 14 abuts tightly against the outlet valve
body 18 under the action of the spring 16 in such a way
that no fluid passage can be generated between the up-
stream and downstream parts of the central through hole
13a. That is, in the fuel suction state, the first sealing
interface is opened and the second sealing interface is
closed. At this time, the plunger 2 is moved downwards
in the plunger hole 1b under the action of a spring of the
high-pressure fuel supplying pump (not shown) in such
away that vacuum negative pressure is generated in the
pressure chamber 13b. In this way, the inlet valve core
12 overcomes the tensile force of the spring 15 to move
upwards in such a way that the first fuel passage 11ais
opened. Therefore, as indicated by a path l illustrated by
Fig. 3, the fuel is sucked, through the first fuel passage
11a, the central blind hole 11¢ and the second fuel pas-
sage 11b, into a portion of the plunger 1b above the plung-
er 2.

[0059] AsshowninFig.4,inthe fuel pressurizing state,
the plunger 2 is moved upwards in the plunger hole 1b
and, at the same time, the inlet valve core 12 abuts her-
metically the upper opening of the central blind hole 11c
under the action of the spring 15 such that the first fuel
passage 11a is closed. That is, in the fuel pressurizing
state, the first sealing interface is closed. In this way, the
sucked fuel is pressurized in the pressure chamber 13b
as the plunger 2 is being moved upwards. After the fuel
pressure reaches a given value, the outlet valve core 14
can overcome the tensile force of the spring 16 to move
upwards (thatis, the second sealing interface is opened)
such that the pressure chamber 13b communicates with
the central through hole 13a of the valve holder 13, es-
pecially with the upstream part of the central through hole.
Therefore, as indicated by a path Il illustrated by Fig. 4,
the pressurized fuel can be discharged through the outlet
valve body 18 and the central through hole 13a for ex-
ample into the common rail of the diesel engine (not
shown).

[0060] The plunger 2 is driven by the cam shaft of the
diesel engine in such a way that the plunger 2 can con-
stantly reciprocate upwards and downwards in the plung-
er hole 1b of the barrel 1. In this way, the pump is con-
tinuously switched between the fuel suction and pressu-
rizing states such that the pressurized fuel can be con-
tinuously fed into the common rail.

[0061] After the high-pressure fuel supplying pump
have worked for a long period, a small amount of fuel
may possibly penetrate into the plunger hole 1b and may
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enter an oil chamber of the fuel supplying pump such that
the oil quality may be reduced. To avoid this, it is always
desirable to design the contacting area/length between
the plunger hole 1b and the plunger 2 as great as possi-
ble. However, due to the limited entire size of the high-
pressure fuel supplying pump, increasing the length of
the plunger hole 1b will definitely lead to a negative in-
fluence on the accommodating volume of the receiving
chamber 1c of the barrel 1.

[0062] More particularly, in the conventional high-pres-
sure fuel supplying pump illustrated by Figs. 1 and 2, the
valve holder 5 has an outlet which is at a longitudinal
distance H from a bottom of the receiving chamber 1c.
Because the outlet valve body 4 must be installed in the
receiving chamber 1c, the longitudinal length of the re-
ceiving chamber 1c cannotbe further decreased and thus
the contacting area/length of the plunger hole 1b cannot
be further increased.

[0063] Contrarily, in the inventive high-pressure fuel
supplying pump illustrated by Figs. 3 and 4, the outlet
valve holder 13 has an outlet which is at a longitudinal
distance H’ from a bottom of the receiving chamber 11c.
Because the outlet valve body is omitted, the valve holder
13 can be reduced further in size without any negative
influence on its strength. That is, H' can be designed as
being lessthan H (H’<H). In this way, the accommodating
volume of the receiving chamber 1c illustrated by Figs.
3 and 4 can be reduced such that, under the condition
of the entire longitudinal size of the high-pressure fuel
supplying pump being unchanged, the plunger hole 1b
can be machined in the barrel 1 so as to have an in-
creased length. In this way, the contacting area/length
between the plunger hole 1b and the plunger 2 can be
increased. Therefore, a possibility that the fuel pene-
trates into the oil is reduced and the supplying pump may
be operated more efficiently.

[0064] Figs. 3 and 4 illustrate only one of possible em-
bodiments of the outlet valve core 14. Itis understood by
a person skilled in the art, after reading the description,
that any kind of outlet valve core having the same function
can be adopted in the technical solution of the present
invention. For instance, it is conceived that each flange
can be formed integrally on the outlet valve core 14 or
the flange can alternatively be a separate part, for exam-
ple a nut, which is assembled onto the outlet valve core.
[0065] Inthe embodiment illustrated by Figs. 3 and 4,
both the springs 15 and 16 act on the outlet valve core
14. Although fuel suction and pressurizing processes can
be carried out by adjusting parameters, such as stiffness
or the like, of the springs 15 and 16, the two springs both
acting on a single part may lead to an increasing risk of
failure.

[0066] A high-pressure fuel supplying pump according
to a second embodiment of the present invention will be
explained below with respect to Figs. 5 and 6, in which
the fuel suction and pressurizing processes are carried
out more reliably.

[0067] Figs. 5 and 6 shows partial cross-sectional
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views of the high-pressure fuel supplying pump accord-
ing to the second embodiment of the present invention,
in which the high-pressure fuel supplying pump is in a
fuel suction state and in a fuel pressurizing state respec-
tively.

[0068] As shown, the high-pressure fuel supplying
pump according to the second embodiment differs from
that according to the first embodiment mainly in that the
spring exerting the tensile force on the outlet valve core
is able to be operated independently of the spring exert-
ing the tensile force on the inlet valve core.

[0069] For simplicity, only the difference between the
second embodiment and the first embodiment illustrated
by Figs. 3 and 4 is explained below.

[0070] Inthe second embodiment, an outlet valve core
20 is installed in the central through hole 13a above the
outlet valve body 18 such that the outlet valve core is
movable upwards or downwards. The outlet valve core
20 is in the form of a hollow cylinder one end of which is
closed. The closed end has an outer diameter slightly
less than the inner diameter of the central through hole
13a and is formed with a conical sealing face in a similar
manner as illustrated by Figs. 3and 4. The conical sealing
face of the closed end is used to abut hermetically against
the corresponding sealing face of the outlet valve body
18. One or more apertures 20 are formed circumferen-
tially in the outlet valve core 20 at a position separated
by a longitudinal distance from the sealing face such that
an hollow interior of the outlet valve core 20 is able to
communicate with the central through hole 13a, espe-
cially the segment 19 thereof, via the aperture 20.
[0071] Oneendofthe spring 16 is secured in the spring
seat 17 in a similar manner as illustrated by Figs. 3 and
4. A step extends radially and inwardly from a cylindrical
inner wall of the outlet valve core 20 so as to secure the
other end of the spring 16 thereon. Under the action of
the spring 16, the sealing face of the outlet valve core 20
is pressed tightly against the outlet valve body 18 in such
a way that no fluid passage can be generated between
the upstream and downstream parts of the central
through hole 13a.

[0072] In this case, the outlet valve core 20 and the
outlet valve body 18 are matable with each other so as
to form a second sealing interface therebetween, which
is openable or closable in such a way that fluid is allowed
or prohibited to flow between the pressure chamber 13b
and the central through hole 13a of the valve holder 13.
[0073] A spring seat 21 is additionally provided in the
pressure chamber 13b. The spring seat 21 is of a hollow
cap shape. Because the pressure chamber 13b is in the
form of a horn mouth shape opening downwards, the
upper end of the spring seat 21 and the upper portion of
the pressure chamber 13b are formed such that they are
complementary to each other. Therefore, after being as-
sembled, the spring seat 21 can be received in the upper
portion of the pressure chamber 13bin an adaptably fixed
manner. Alternatively, the spring seat 21 can be formed
with outer threads and the pressure chamber 13b can be
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formed with inner threads such that the spring seat 21
can be screwed in the pressure chamber 13b in place.
[0074] A step extends inwardly from a top end of a
cylindrical inner wall of the spring seat 21 to secure one
end of the spring 15 thereon. The other end of the spring
15 is secured on the inlet valve core 12 in the same man-
ner as illustrated by Figs. 3 and 4. Under the action of
the spring 15, the inlet valve core 12 abuts tightly against
the upper opening of the central blind hole 11c¢ of the inlet
valve body 11 in such a way that the first fuel passage
11ais closed.

[0075] Inthis case, theinlet valve 12 and the inlet valve
body 11 are matable with each other so as to form the
first sealing interface, which is openable or closable such
that fluid is allowed or prohibited to flow between the first
fuel passage 11a and the center blind hole 11¢c as well
as the pressure chamber 13b.

[0076] AsshowninFig. 5, in the fuel suction state, the
outlet valve core 20 abuts tightly against the outlet valve
body 18 under the action of the spring 16 in such a way
that no liquid passage can be generated between the
upstream and downstream parts of the central through
hole 13a. Thatis, in the fuel suction state, the first sealing
interface is opened and the second sealing interface is
closed. At this time, the plunger 2 is moved downwardly
in the plunger hole 1b under the action of the spring (not
shown) and the cam shaft (not shown) of the high-pres-
sure fuel supplying pump such that vacuum negative
pressure is generated in the pressure chamber 13b.
Therefore, the inlet valve core 12 is moved upwardly with
resisting the tensile force of the spring 15 such that the
first fuel passage 11ais opened. In this way, as indicated
by the path I illustrated by Fig. 5, fuel is sucked, through
the first fuel passage 11a, the central blind hole 11c and
the second fuel passage 11b, in the portion of the plunger
hole 1b above the plunger 2.

[0077] AsshowninFig.6, inthe fuel pressurizing state,
the plunger 2 is moved upwardly in the plunger hole 1b
and, at the same time, the inlet valve core 12 is pressed
hermetically against the upper opening of the central
blind hole 11c under the action of the spring 15 such that
the first fuel passage 11a is closed. That is, in the fuel
pressuring state, the first sealing interface is closed. In
this way, the sucked fuel can be pressurized in the pres-
sure chamber 13b as the plunger 2 is being moved up-
wardly. After the fuel pressure reaches a given value, the
outlet valve core 20 overcomes the tensile force of the
spring 16 to move upwardly such thatthe pressure cham-
ber 13b communicates fluidly with the upstream part of
the central through hole 13a of the valve holder 13 (that
is, the second sealing interface is opened). Therefore,
as indicated by a path Il illustrated by Fig. 6, the pressu-
rized fuel can be discharged through the outlet valve body
18, the aperture 20a and the central through hole 13a for
example into the common rail of the diesel engine (not
shown).

[0078] Although, in the above embedment of the
present invention, the outlet valve body 18 is formed in-
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tegrally in the central through hole 13a of the valve holder
13 in such a way that the outlet valve body extends in-
wardly from the inner wall of the central through hole, the
outlet valve body 18 can be produced as a ring-shaped
part having a small central through hole in an alternative
embodiment. In this alternative embodiment, the ring-
shaped part is provided with outer threads on its periph-
ery and the inner wall of the central through hole 13a is
provided with threads such that, during assembling, the
ring-shaped part can be screwed in the central through
hole 13a at locations illustrated by Figs. 3 and 5.
[0079] Inthe second embodiment of the presentinven-
tion, the springs 15 and 16 can be operated independ-
ently of each other. Therefore, besides the advantages
of the first embodiment, the second embodiment offers
advantages that the fuel suction and pressurizing proc-
esses can be reliably carried out and the risk of failure is
reduced.

[0080] It should be understood that various technical
features of the embodiments of the present invention can
be combined with each other arbitrarily. For instance, the
spring seat 21 illustrated by Figs. 5 and 6 can be applied
in the embodiment illustrated by Figs. 3 and 4. In this
case, the bottom end of the outlet valve core 14 can be
shortened correspondingly such that it will not contact
the upper end of the spring seat 21.

[0081] For instance, Figs. 7 and 8 show schematic
views of another embodiment according to the present
invention. A high-pressure fuel supplying pump accord-
ing to this another embodiment is mainly characterized
in that: the outlet valve core 14 illustrated by Figs. 3 and
4 is replaced with the outlet valve core 20 illustrated by
Figs. 5 and 6 so as to form an outlet valve core 22. In
this case, the outlet valve core 22 can similarly be formed
with a part extending from its lower end. This part of the
outlet valve core 22 has an outer diameter less than the
outer diameter of the outlet valve body 18, and has a
projection which is used to secure the spring 15 and ex-
tends partially into the spring 15. Besides, a fuel suction
process according to this embodiment is carried out in
the same manner as illustrated by Fig. 3. However, in a
fuel pressurizing process according to this embodiment,
fuel, after being pressurized, must pass through a gap
between the outlet valve core 22 and the outlet valve
body 18 so as to be discharged along a path Il as illus-
trated out of the high-pressure fuel supplying pump.
[0082] Although those specific embodiments of the
present invention are explained here, they are only for
illustrative purposes and cannot be considered to limit
the scope of the presentinvention in any manner. Various
modifications of the present invention are possible within
the scope of attached claims and their equivalents.

Claims

1. A high-pressure fuel supplying pump comprising:
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abarrel formed with a fuel feeding port, a plunger
hole and a receiving chamber which communi-
cate with each other; and

a plunger which is able to reciprocate in the
plunger hole,

wherein installed in the receiving chamber are
an inlet valve body and an valve holder which
abut hermetically against each other, an input
fuel passage is formed in the inlet valve body so
as to communicate the fuel feeding port with the
plunger hole, a pressure chamber communicat-
ing with the plunger hole is formed at an end of
the valve holder contacting with the inlet valve
body, aninlet valve core is disposed in the pres-
sure chamber, the inlet valve core is matable
with the inlet valve body so as to define a first
sealing interface therebetween, and the first
sealing interface is openable or closable such
that it allows the input fuel passage selectively
to communicate with the pressure chamber or
to isolate from the pressure chamber, and
wherein an output fuel passage is formed in the
valve holder to communicate with the pressure
chamber, and the valve holder is provided in
such a way thatit allows the output fuel passage
selectively to communicate with the pressure
chamber or to isolate from the pressure cham-
ber.

The high-pressure fuel supplying pump as claimed
in claim 1, wherein a second sealing interface is pro-
vided in the valve holder between the pressure
chamber and the output fuel passage, which second
interface is selectively openable or closable.

The high-pressure fuel supplying pump as claimed
in claim 2, wherein the first sealing interface is
opened and the second sealing interface is closed
when the plunger is moved in the plunger hole in a
direction of increasing the accommodating volume
of the plunger hole.

The high-pressure fuel supplying pump as claimed
in claim 2 or 3, wherein the first sealing interface is
closed when the plungeris moved in the plunger hole
in a direction of decreasing the accommodating vol-
ume of the plunger hole, and the second sealing in-
terface is opened after pressure in the pressure
chamber reaches a rated value.

The high-pressure fuel supplying pump as claimed
in any one of claims 2 to 4, wherein an outlet valve
is disposed in the valve holder and comprises an
outlet valve core and an outlet valve body which are
matable with each other so as to define the second
sealing interface.

The high-pressure fuel supplying pump as claimed
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10.

1.

12.

in claim 5, wherein the outlet valve body is formed
integrally in the valve holder.

The high-pressure fuel supplying pump as claimed
in claim 5 or 6, wherein a first spring seat is provided
in the output fuel passage so as to secure one end
of a first spring, and the other end of the first spring
is secured on the outlet valve core in such a way that
the outlet valve core abuts tightly against the outlet
valve body by means of a tensile force of the first
spring so as to define the second sealing interface.

The high-pressure fuel supplying pump as claimed
in claim 7, wherein a second spring is provided in
the pressure chamber, one end of the second spring
is secured on the outlet valve core and the other end
of the second spring is secured on the inlet valve
core in such a way that the inlet valve core abuts
tightly against the inlet valve body by means of a
tensile force of the second spring so as to define the
first sealing interface.

The high-pressure fuel supplying pump as claimed
in claim 7, wherein a second spring seat is provided
in the pressure chamber so as to secure one end of
a second spring, and the other end of the second
spring is secured on the inlet valve core in such a
way that the inlet valve core abuts tightly against the
inlet valve body by means of a tensile force of the
second spring so as to define the first sealing inter-
face.

The high-pressure fuel supplying pump as claimed
in any one of claims 5 to 9, wherein the output fuel
passage is embodied as a longitudinal through hole
formed in the valve holder, and the outlet valve body
extends radially and inwardly from an inner wall of
the longitudinal through hole.

The high-pressure fuel supplying pump as claimed
in any one of claims 5 to 8, wherein the outlet valve
core is embodied as a valve rod installed in the lon-
gitudinal through hole and passing through the outlet
valve body, the diameter of the valve rod is less than
the inner diameter of the longitudinal through hole,
and a portion of the valve rod passing through the
outlet valve body has a diameter less than the inner
diameter of the outlet valve body.

The high-pressure fuel supplying pump as claimed
in claim 9, wherein the outlet valve core is embodied
as a hollow cylinder which is installed movably in the
longitudinal through hole and has one closed end,
the closed end of the hollow cylinder is formed with
a second sealing face for abutting against the outlet
valve body, and the hollow cylinder is formed with
an aperture which enables an hollow interior of the
cylinder to communicate with the pressure chamber.
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13. The high-pressure fuel supplying pump as claimed
in any one of claims 10 to 12, wherein a segment
having an increased inner diameter is formed in the
longitudinal through hole directly adjacent the outlet
valve body.

14. Adiesel engine comprising a high-pressure fuel sup-
plying pump as claimed in any one of the preceding
claims.
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