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Description

[0001] The present invention relates to a plunger type
pump, and particularly relates to the plunger type pump
in which a pump body can be made by a resin material.
[0002] The plungertype pump is conventionally known
as a fuel pump used in a two wheeler, etc. In the plunger
type pump, a cylinder storing hole is formed within the
pump body (housing), and a cylinder is arranged within
this cylinder storing hole. A plunger, an inlet valve and
anoutletvalve forming a fuel passage are arranged within
this cylinder. A cam member is further arranged within
the pump body (housing), and is rotated in association
with the rotation of an engine and comes in contact with
the above cylinder at any time. The plunger is slid within
the cylinder by rotating this cam member, and a fuel in-
troduced from a fuel tank is discharged to the engine.
[0003] The cylinder storing hole formed within the
pump body is closed by a plug. An insertion tip of this
plug comes in contact with an insertion rear end of the
cylinder (or a member fixed to the cylinder), and the cyl-
inder is fixedly arranged in a predetermined position with-
in the pump body. In a method for blocking the cylinder
storing hole of the pump body by the plug, the plug is
inserted into the cylinder storing hole of the pump body,
and the plug is fixed to the pump body by caulking the
insertion rear end of the plug so as to cover this insertion
rear end with the pump body itself as shown in Japanese
Laid-Open (Kokai) Patent Nos. 10-30575 and 10-30576.
[0004] Inanother method for fixing the plug to the pump
body, a female screw portion is formed in the inner wall
of an opening portion of the cylinder storing hole of the
pump body, and a male screw portion is formed in an
outer wall of the plug. The plug is fixed to the pump body
by screwing the male screw portion of the plug into the
female screw portion of the cylinder storing hole.
[0005] Inthe method for caulking the plug by the pump
body, a metallic material must be used for the caulking
in a raw material of the pump body.

[0006] In the method for screwing the plug into the
pump body, there is a case in which a fuel passage ex-
tending through the interior of the plug is formed in the
plug, and the female screw portion is formed in an open-
ing portion of this fuel passage, and an outlet connector
forming the male screw portion in the outer wall is
screwed into the female screw portion of the plug, and
the fuel is discharged from this outlet connector. The plug
is generally formed by resin in view of light weight and
cost. In this case, when the outlet connector is screwed
into the plug and is detached from the plug, there are
defects in that the plug is excessively fastened to the
pump body and unfastening of the plug from the pump
body is caused. Further, there is a defect of generation
of pressure leakage due to insufficiency of strength of
the plug.

[0007] In each of the conventional fixing methods, the
metallic material must be used in the pump body to fix
the plug to the pump body. In contrast to this, if the raw
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material of the pump body is formed by resin, it is con-
sidered that the pump can be made light in weight and
its cost can be reduced and the generation of vapor can
be prevented. However, there is a case in which an in-
ternal fuel pressure is abnormally increased in the plung-
er type pump. Accordingly, a problem exists in that no
pump body made of resin can bear the internal fuel pres-
sure in strength. Hence, no pump body made of resin
can be adopted. Therefore, the metallic material must be
conventionally used in the pump body so as to bear the
high pressure so that no pump body can be made light
in weight, and no cost can be reduced and no vapor gen-
eration can be prevented.

[0008] As shown in Fig. 7, a fuel is introduced from a
fuel tank 96 to a plunger type pump 94, and is discharged
from an injector 98 to an engine 100. In the conventional
plunger type pump 94, when the fuel pressure within the
plunger type pump 94 is high, a pressure regulator 102
for returning this high pressure fuel to the fuel tank 96 is
arranged in an intermediate portion communicated with
the plunger type pump 94 and the injector 98. Cost can
be reduced if this pressure regulator 102 can be omitted.
[0009] US-A-4737 086 discloses a fuel injection pump
having variable prestroke mechanism provided with a
control sleeve having a pressure escape passage. US-
A-2 731 917 discloses a liquid fuel pump in which a re-
ciprocatory plunger mounted on it a slidably adjustable
sleeve for controlling a spill passage in the plunger. EP-
A-0 928 894 discloses a plastic piston for a piston pump
in a vehicle hydraulic brake system.

[0010] In consideration of the above problem points,
an object of the present invention is to provide a plunger
type pump in which the pump can be made light in weight
and cost can be reduced by making a pump body of resin,
and no fuel pressure within the pump body is abnormally
increased so that fuel leakage is prevented.

[0011] The object of the present invention can be
achieved by the features defined in the claims. Particu-
larly, to achieve the above object, the present invention
resides in a plunger type pump comprising a cylinder
storing hole formed within a pump body; a cylinder in-
serted into this cylinder storing hole; a plunger able to be
reciprocated within this cylinder and forming a fuel pas-
sage within the plunger; aninlet valve and an outlet valve
for opening and closing said fuel passage; a plug at-
tached to said pump body to close said cylinder storing
hole; and acam member arranged within said pump body
and rotated by a driving shaft; wherein said plunger is
reciprocated and the fuel within said fuel passage is
moved by rotating this cam member; said plunger type
pump being characterized in that said plug can be moved
with respect to said cylinder; a spring for biasing said
plug in a predetermined direction is arranged within said
pump body; a communication passage communicated
with said fuel passage is arranged in said plug; a fuel
escape passage communicated with a communication
position of said fuel passage and said communication
passage is arranged; a shield means is arranged in said
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plug or attached to said cylinder in a position opposed to
the plug or in an opening portion closing member located
in said cylinder; said shield means comes in contact with
said cylinder, its opening portion closing member or said
plug by said spring, and leakage of the fuel from the com-
munication position of said fuel passage and said com-
munication passage to said fuel escape passage is pre-
vented by said shield means when the fuel pressure with-
in said pump body is lower than a predetermined pres-
sure; and no shield means comes in contact with said
cylinder, its opening portion closing member or said plug
by the fuel pressure acting against biasing force of said
spring, and one portion of the fuel of said fuel passage
is leaked to said fuel escape passage by communicating
said fuel escape passage and the communication posi-
tion of said fuel passage and said communication pas-
sage when the fuel pressure within said pump body is
equal to or higher than the predetermined pressure.
[0012] The inventionis described in more detail in con-
nection with the drawings, in which;

Fig. 1 is a constructional view showing the flow of a
fuel via a plunger type pump of the presentinvention,
Fig. 2 is a cross-sectional view showing one embod-
iment mode of the plunger type pump in the present
invention,

Fig. 3 is an exploded sectional view of a main portion
of Fig. 2,

Fig. 4 is a plan view of an inlet valve and an outlet
valve used in the plunger type pump in the present
invention,

Fig.5is aplan view seen from an A-direction of Fig. 3.
Fig. 6 is a cross-sectional view of a main portion
showing a state in which a plug is moved upward
from a state of Fig. 2, and

Fig. 7 is a constructional view showing the flow of a
fuel via a conventional plunger type pump.

[0013] Fig. 1is a constructional view showing the flow
of a fuel via a plunger type pump of the present invention.
The plunger type pump 10 in the present invention has
an escape valve 12 (its construction will be described
later) therein. A fuel introduced from a fuel tank 96 to the
plunger type pump 10 is discharged from an injector 98
to an engine 100 via a pressure regulator 102. In the
presentinvention, when a fuel pressure is increased with-
in the plunger type pump 10, the fuel is escaped by the
escape valve 12 to another portion within the plunger
type pump 10 so that the fuel pressure is reduced. The
escape valve 12 performs the same operation as the
pressure regulator 102 conventionally used. In Fig. 1, the
pressure regulator 102 is shown, but can be omitted.

[0014] Fig. 2 is a cross-sectional view showing one
embodiment mode of the plunger type pump of the
present invention. Fig. 3 is an exploded sectional view
of a main portion of Fig. 2. A raw material of the pump
body 14 is set to a resin material of a low coefficient of
thermal conductivity such as phenol resin, etc. A longi-
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tudinal cylinder storing hole 16 and a cam chamber 18
communicated with a lower portion of this cylinder storing
hole 16 are formed within this pump body 14. A first step
difference 20 having a small diameter and located rela-
tively downward and a second step difference 22 having
a large diameter and located relatively upward are
formed in an inner wall of the cylinder storing hole 16. A
cylinder assembly 24 is inserted into the cylinder storing
hole 16, and its insertion tip abuts on the first step differ-
ence 20. In a mounting state of the cylinder assembly 24
into the cylinder storing hole 16, an upper end of the
cylinder assembly 24 is located within the cylinder storing
hole 16. An O-ring 26 coming in contact with the pump
body 14 is arranged in an outer circumference of the cyl-
inder assembly 24 in its position near the first step differ-
ence 20. The cylinder storing hole 16 and the cam cham-
ber 18 are partitioned by this O-ring 26.

[0015] Thecylinderassembly 24 has a cylinder 28 hav-
ing the above O-ring 26 on its outside face, and a plunger
30 slidably arranged within this cylinder 28 and formed
in a sleeve shape in which one end of the plunger 30 is
closed. An internal space of the sleeve shape of the
plunger 30 is set to a fuel passage 32. An inlet valve 34
and a valve member 36 for the inlet valve, and an outlet
valve 38 and a valve member 40 for the outlet valve are
sequentially arranged upward within the cylinder 28 in
positions communicated with an upper portion side open-
ing portion of the fuel passage 32 of the plunger 30. Fig.
4 shows a plan view of the inlet valve 34 and the outlet
valve 38. The valve member 40 is an opening portion
closing member for closing an upper end of the cylinder
28. For example, the valve member 40 is press-fitted to
an opening portion of the cylinder 28. A fuel passage
outlet 42 communicated with the fuel passage 32 of the
plunger 30 is formed in this valve member 40.

[0016] The cylinder assembly 24 further has a pin 44
and a spring 46. The pin 44 extends through the cylinder
assembly 24 in a direction perpendicular to an axial di-
rection of the cylinder 28 and the plunger 30. The spring
46 is arranged in the internal space (fuel passage 32) of
the sleeve shape of the plunger 30. One end of the spring
46 comes in contact with the pin 44, and the other end
comes in contact with a closing face of the plunger 30.
The pin 44 is fixed to the cylinder 28, but is not fixed to
the plunger 30. An elongated hole 48 is formed in the
plunger 30 such that the plunger 30 can be freely moved
in the axial direction in a predetermined range with re-
spect to the pin 44. The pin 44 is inserted into this elon-
gated hole 48. This elongated hole 48 communicates the
interior and exterior of a sleeve-shaped portion of the
plunger 30.

[0017] Inthe cylinder assembly 24, the plunger 30, the
pin 44, the spring 46, the inlet valve 34, the valve member
36 for the inlet valve, the outlet valve 38, the valve mem-
ber 40 for the outlet valve, etc. are assembled into the
cylinder 28. Thus, the cylinder assembly 24 can be set
to an independent assembly body. In this cylinder as-
sembly 24, the cylinder 28, the plunger 30, the valve
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member 40, etc. as main constructional members ex-
posed to the exterior are constructed by metallic materi-
als. Accordingly, when the fuel pressure within the fuel
passage 32 becomes high, this high pressure fuel is
stored into the cylinder assembly 24 so that no pump
body 14 is directly influenced by this high pressure.
[0018] The cylinder assembly 24 is mounted into the
cylinder storing hole 16 of the pump body 14. In a mount-
ing state of the cylinder assembly 24 into the cylinder
storing hole 16, a longitudinal clearance of a ring shape
is formed between an inner wall of the cylinder storing
hole 16 of the pump body 14 and an outer wall of the
cylinder 28 on an upper side from a position slightly up-
ward from a position of the O-ring 26. A longitudinal nar-
row width clearance 50 of a ring shape is formed near
the cylinder 28 in a fixing position of the pin 44. A longi-
tudinal wide width clearance 52 of a ring shape is formed
near an upper end of the cylinder 28. A nipple 54 for
introducing the fuel and communicated with a lower por-
tion of the fuel tank 96 is attached to the pump body 14.
This nipple 54 for introducing the fuel is communicated
with the above narrow width clearance 50.

[0019] A fuel introducing passage 58 for communicat-
ing the interior and exterior of the cylinder 28 is formed
in the cylinder 28 near the fixing position of the pin 44.
This fuel introducing passage 58 is set such that an outer
side of the fuel introducing passage 58 is located near
the nipple 54 for introducing the fuel, and an inner side
of the fuel introducing passage 58 is located near the
elongated hole 48 formed in the plunger 30. Namely, the
fuel introduced from the nipple 54 for introducing the fuel
is transmitted from the narrow width clearance 50 to the
fuel passage 32 formed within the plunger 30 via the fuel
introducing passage 58 of the cylinder 28 and the elon-
gated hole 48 of the plunger 30.

[0020] A tip of a driving shaft 60 directly connected to
the unillustrated engine is inserted into the cam chamber
18, and a cam member 62 is attached to this tip of the
driving shaft 60. An axial center of this cam member 62
and an axial center of the driving shaft 60 are offset. In
Fig. 2, the center of rotation of the driving shaft 60 is set
to P, and the center of rotation of the cam member 62 is
set to Q. A lower end of the plunger 30 on its close end
face comes in contact with an upper portion surface of
this cam member 62 by the spring 46.

[0021] Whenthedriving shaft 60 is rotated, the plunger
30 coming in contact with the cam member 62 is recip-
rocated upward and downward within the cylinder 28.
The fuel introduced to the fuel passage 32 within the
plunger 30 is discharged to the exterior via the fuel pas-
sage outlet 42 by operations of the inlet valve 34 and the
outlet valve 48 by the upward and downward reciprocat-
ing movement of this plunger 30. The operations of the
inlet valve 34 and the outlet valve 38 using the recipro-
cating movement of the plunger 30 are conventionally
known in technique. Accordingly, an explanation of these
operations is omitted here.

[0022] The construction of the cylinder assembly 24 is
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not limited to the above construction if the plunger 30 is
reciprocated by rotating the driving shaft 60 and the fuel
is discharged to the exterior after the fuel is introduced
into the cylinder assembly 24.

[0023] A plug 64 is mounted into the wide width clear-
ance 52 so as to cover an upper end of the above cylinder
assembly 24. The plug 64 is constructed by a base por-
tion 66 of a plate shape, a first sleeve-shaped portion 68
having a relatively large diameter, and a second sleeve-
shaped portion 70 having a relatively small diameter. The
first sleeve-shaped portion 68 is used to cover an outer
side of the above cylinder 28 (is mounted into the above
wide width clearance 52), and is formed integrally with a
one-face side of the base portion 66. The second sleeve-
shaped portion 70 is formed integrally with a face side
opposed to this base portion 66. The plug 64 is desirably
formed by resin of alow coefficient of thermal conductivity
such as phenol resin, etc. A communication passage 72
extending through the base portion 66 is formed ata cent-
er of the base portion 66 of a plate shape. Namely, this
communication passage 72 formed in the base portion
66 communicates an internal space of the first sleeve-
shaped portion 68 and an internal space of the second
sleeve-shaped portion 70. An O-ring 74 as a shield mem-
ber is attached to a surface of the base portion 66 on its
side of the first sleeve-shaped portion 68 so as to sur-
round the communication passage 72.

[0024] A flange 76 is formed outside the first sleeve-
shaped portion 68 near its free tip. An O-ring 78 is at-
tached to an outer face of this flange 76. A spring 80 is
arranged outside the first sleeve-shaped portion 68 such
that one end of the spring 80 comes in contact with a
shoulder of the flange 76. This spring 80 is used to bias
the plug 64 on a downward side in Fig. 2. The above
escape valve 12 is constructed by the spring 80 for bias-
ing the plug 64 in a predetermined direction, the plug 64
movable in the axial direction, and the O-ring 74 attached
to the plug 64 or the cylinder assembly 24.

[0025] In a mounting state of the first sleeve-shaped
portion 68 of the plug 64 into the wide width clearance
52 (in Figs. 2 and 3), the O-ring 78 comes in contact with
an inner wall of the cylinder storing hole 16, and the fuel
leakage between the inner wall of the cylinder storing
hole 16 of the pump body 14 and an outer wall of the plug
64 is prevented by the O-ring 78. In the mounting state
of the first sleeve-shaped portion 68 of the plug 64 into
the wide width clearance 52 (in Figs. 2 and 3), a fuel
escape passage 79 is formed between an inner wall of
the first sleeve-shaped portion 68 of the plug 64 and an
outer wall of the cylinder 28. The fuel escape passage
79 is formed in the exterior of the cylinder 28, and is
communicated with the fuel passage 32. However, this
communication is open-interrupted by the O-ring 74.
[0026] One side of this fuel escape passage 79 is com-
municated with a communication portion of the fuel pas-
sage outlet 42 of the valve member 40 for the outlet valve
and the communication passage 72 of the plug 64. The
other side of the fuel escape passage 79 is communicat-
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ed with the narrow width clearance 50. The fuel escape
passage 79 is communicated with an inlet side of the fuel
passage 28 through the narrow width clearance 50, the
fuel introducing passage 58 of the cylinder 28 and the
elongated hole 48 of the plunger 30.

[0027] As shown in Fig. 5, the shape of an outer wall
of the second sleeve-shaped portion 70 seen from a
plane is set to an oval shape or an elliptical shape having
parallel lines on both sides of this second sleeve-shaped
portion 70. A plate 82 having a hole 81 fitted to the second
sleeve-shaped portion 70 is fitted to the second sleeve-
shaped portion 70. This plate 82 comes in contact with
an upper face of the pump body 14, and is fixed to the
pump body 14 by using a screw 84. In a fixing state of
the plate 82 to the pump body 14, the plug 64 is attached
to the pump body 14 (plate 82) in an unrotating state.
[0028] The fixing state of the plate 82 to the pump body
14 is set to a normal state (shown in Figs. 2 and 3). In
this normal state, the spring 80 arranged outside the first
sleeve-shaped portion 68 is compressed by a shoulder
portion of the flange 76 and a bottom face of the plate
82, and a downward biasing force is applied to the plug
64 by the spring 80 in Fig. 2. The O-ring 74 attached to
the base portion 66 of the plug 64 comes in contact with
an upper face of the cylinder assembly 24 by this biasing
force of this spring 80 to the plug 64 (in Fig. 2, the O-ring
74 comes in contact with the valve member 40, but may
also come in contact with the cylinder 28). Thus, leakage
of the fuel from a communication portion of the above
fuel passage outlet 42 and the above communication
passage 72 to the above fuel escape passage 79 is pre-
vented by the O-ring 74. In this normal state, a clearance
Cissettobelocated between an upperface 67 (a position
outside the second sleeve-shaped portion 70) of the base
portion 66 of the plug 64 and a lower face of the plate
82. The plug 64 is movably arranged upward by a dis-
tance of the clearance C in Figs. 2 and 3.

[0029] When the plug 64 is moved upward by the dis-
tance of the clearance C from the state of each of Figs.
2 and 3 and the upper face of the base portion 66 and
the lower face of the plate 82 come in contact with each
other, the O-ring 74 attached to the base portion 66 is
set such thatno O-ring 74 comes in contact with the upper
face of the cylinder assembly 24 (valve member 40).
[0030] Afemale screw portion 86 is formed in the inner
wall of the second sleeve-shaped portion 70 of the plug
64. A male screw portion 90 is formed in the outer wall
of a discharge connector 88. This male screw portion 90
of the discharge connector 88 is screwed into the female
screw portion 86 of the second sleeve-shaped portion
70. A packing 91 is nipped when this discharge connector
88 is screwed into the second sleeve-shaped portion 70.
A discharge passage 92 is formed in the discharge con-
nector 88. One side of this discharge passage 92 is com-
municated with the communication passage 72 of the
plug 64, and the other side is communicated with the
injector 98 (Fig. 1).

[0031] Inthe plungertype pump 10 constructed above,
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when the pressure of the fuel passage 32 within the
plunger 30 is a pressure within a predetermined value,
the O-ring 74 comes in contact with the upper face (valve
member 40) of the cylinder assembly 24 as shown in
Figs. 2 and 3. The fuel within the fuel passage 32 of the
plunger 30 is discharged from the fuel passage outlet 42
of the valve member 40 to the discharge passage 92 of
the discharge connector 88 via the communication pas-
sage 72 of the plug 64. In this case, no fuel is leaked by
the O-ring 74 from the communication portion of the fuel
passage outlet 42 and the communication passage 72
to the fuel escape passage 79.

[0032] When the fuel pressure within the fuel passage
32 of the plunger 30 reaches a high pressure equal to or
higher than a predetermined pressure, this high pressure
fuel enters between the upper face of the cylinder as-
sembly 24, the plug 64 and the bottom face of the base
portion 66, and moves the plug 64 upward in Figs. 2 and
3 against the biasing force of the spring 46. Thus, the
upper face 67 of the base portion 66 of the plug 64 comes
in contact with the lower face of the plate 82 (Fig. 6). In
this state of Fig. 6, no O-ring 74 attached to a lower side
of the base portion 66 comes in contact with the upper
face of the cylinder assembly 24 (valve member 40).
Thus, the shield between the upper face of the cylinder
assembly 24 (valve member 40) and a lower face of the
base portion 66 of the plug 64 is dissolved.

[0033] As a result, one portion of the fuel discharged
from the fuel passage outlet 42 of the valve member 40
passes between an inner wall face of the first sleeve-
shaped portion 68 of the plug 64 and an outer face of the
cylinder assembly 24, and reaches the narrow width
clearance 50 from the fuel escape passage 79. The fuel
reaching this narrow width clearance 50 is again returned
from an inlet of the fuel passage 32 into the fuel passage
32 via the fuel introducing passage 58 of the cylinder 28
and the elongated hole 48 of the plunger 30. Namely, in
the present invention, when the fuel pressure within the
plunger type pump 10 is increased, one portion of the
fuel discharged from the fuel passage 32 to the discharge
passage 92 is escaped to the fuel escape passage 79
within the plunger type pump 10 so that no fuel pressure
of the fuel passage 32 becomes a high pressure equal
to or higher than the predetermined pressure. In this
case, the fuel escaped from the fuel escape passage 79
to the narrow width space 50 comes in contact with the
pump body 14, but the fuel pressure in this contact po-
sition is reduced. Accordingly, no unbearable problem in
strength is caused even when the pump body 14 is
formed by a resin material.

[0034] In the present invention, the plug 64 is fitted to
the plate 82 in an unrotating state, and is pressed against
a valve case 16 by the spring 80 and is fixed to this valve
case 16. Since there is thus no screw fastening of the
plug 64 to the pump body 14, the discharge connector
88 is easily mounted to the plug 64.

[0035] Inthe drawings and the above explanation, the
O-ring 74 as a shield member is attached to the plug 64.



9 EP 1103 722 B1 10

However, instead of this, the O-ring 74 may be also at-
tached to the cylinder assembly 24 (the valve member
40 or the cylinder 28).

[0036] In the above explanation of the plunger type
pump 10, the elongated direction is set to a longitudinal
direction, but may be also set to a transversal direction.
[0037] Further, in the above explanation, the fuel en-
tering the fuel escape passage 79 is again returned to
the fuel passage 32. However, the fuel entering the fuel
escape passage 79 may be also returned to the fuel tank
96 by communicating the fuel escape passage 79 with a
passage for returning the fuel from the pressure regulator
102 to the fuel tank 96.

[0038] As mentioned above, in accordance with the
plunger type pump in the present invention, when the
internal fuel pressure becomes a high pressure, a shield-
ed portion is opened by moving the plug and the high
pressure fuel is automatically discharged from the fuel
passage to the fuel escape passage. Accordingly, no in-
ternal pressure of the plunger type pump becomes a high
pressure equal to or higher than a predetermined pres-
sure so that durability of the plunger type pump can be
improved.

[0039] Inthe presentinvention, itis possible to prevent
the internal pressure of the plunger type pump from be-
coming a high pressure. Accordingly, a raw material of
the pump body can be constructed by a resin material of
a low coefficient of thermal conductivity instead of a metal
as in the conventional case. As a result, the pump body
can be made light in weight and its cost can be reduced.
Further, vapor countermeasure can be improved by re-
straining a rise in fuel temperature of the pump body.
[0040] In the plunger type pump in the present inven-
tion, an escape valve for escaping the high pressure fuel
to the exterior is constructed by the movable plug and
the shield member. Accordingly, it is also possible to omit
the pressure regulator conventionally required.

[0041] In the present invention, the plug is fixed to the
pump body without screw fastening in an unrotatable
state. As aresult, the plunger type pump is easily assem-
bled, and no plug is excessively fastened at a fastening
time of a connector to the plug. Further, no plug is un-
fastened at a detaching time of the connector. Accord-
ingly, fuel leakage due to the high pressure can be im-
proved.

[0042] Further, in the present invention, the cylinder
assembly can be assembled as an integral object in a
separate process from the pump body so that a pump
body assembly work of the cylinder assembly is easily
made.

Claims

1. A plunger type pump comprising a cylinder storing
hole (16) formed within a pump body (14); a cylinder
(28) inserted into this cylinder storing hole; a plunger
(30) able to be reciprocated within this cylinder (28)
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and forming a fuel passage (32) within the plunger
(30); an inlet valve (34) and an outlet valve (38) for
opening and closing said fuel passage (32); a plug
(64) attached to said pump body (14) to close said
cylinder storing hole (16); and a cam member (62)
arranged within said pump body (14) and rotated by
a driving shaft (60); wherein said plunger (30) is re-
ciprocated and the fuel within said fuel passage (32)
is moved by rotating this cam member (62); said
plunger type pump being characterized in that said
plug (64) can be moved with respect to said cylinder
(28); a spring (80) for biasing said plug (64) in a pre-
determined direction is arranged within said pump
body (14); a communication passage (72) commu-
nicated with said fuel passage (32) is arranged in
said plug (64); a fuel escape passage (79) commu-
nicated with a communication position of said fuel
passage (32) and said communication passage (72)
is arranged; a shield means (74) is arranged in said
plug (64) or attached to said cylinder (28) in a position
opposed to the plug (64) or in an opening portion
closing member (40) located in said cylinder; said
shield means (74) comes in contact with said cylinder
28, or its opening portion closing member (40) or
said plug by said spring (80), and leakage of the fuel
from the communication position of said fuel pas-
sage (32) and said communication passage (72) to
said fuel escape passage (79) is prevented by said
shield means (74) when the fuel pressure within said
pump body (14) is lower than a predetermined pres-
sure; and shield means (74) does not come into con-
tact with said cylinder (28), its opening portion clos-
ing member (40) or said plug (64) by the fuel pressure
acting against biasing force of said spring, and one
portion of the fuel of said fuel passage is leaked to
said fuel escape passage (79) by communicating
said fuel escape passage (79) and the communica-
tion position of said fuel passage (32) and said com-
munication passage (72) when the fuel pressure
within said pump body (14) is equal to or higher than
the predetermined pressure.

The plunger type pump as definedin claim 1, wherein
said fuel escape passage (79) is communicated with
an inlet side of said fuel passage (32).

The plunger type pump as defined in claim 1 or 2,
wherein a raw material of said pump body (14) is
resin.

The plunger type pump as defined in any one of
claims 1 to 3, wherein said plug (64) is constructed
by a base portion (66) forming said communication
passage and having said shield member (74) ar-
ranged around this communication passage (72), a
first sleeve-shaped portion (68) arranged on a shield
member side of this base portion and covering an
outer side of said cylinder (28), and a second sleeve-
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shaped portion (70) arranged on a side opposed to
the first sleeve-shaped portion (68) in the base por-
tion, and a discharge connector (88) having a dis-
charge passage (92) communicated with said com-
munication passage (72) is fixed to the second
sleeve-shaped portion (70).

The plunger type pump as defined in any one of
claims 1 to 4, wherein the plug cannot be rotated
with respect to the pump body (14).

The plunger type pump as defined in any one of
claims 1 to 5, wherein a cylinder assembly (24) is
formed by arranging said plunger (30), said inlet
valve (34), said outlet valve (38) and said opening
portion closing member (40) in said cylinder (28),
and is assembled into said pump body (14).

The plunger type pump as defined in claim 6, wherein
a main member constituting an outer wall of said
cylinder (28) assembly (24) is constructed from a
metal.

Patentanspriiche

1.

Kolbenpumpe mit einem innerhalb eines Pumpen-
korpers (14) ausgebildeten Zylinderaufnahmeloch
(16); einem in diesem Zylinderaufnahmeloch einge-
fuhrten Zylinder (28); einem Kolben (30), der inner-
halb dieses Zylinders (28) hin und her bewegt wer-
den kann und einen Kraftstoffkanal (32) innerhalb
des Kolbens (30) ausbildet; einem Einlassventil (34)
und einem Auslassventil (38) zum Offnen und
Schlie-Ren des Kraftstoffkanals (32); einem an dem
Pumpenkérper (14) angebrachten Stopfen (64) zum
VerschlieBen des Zylinderaufnahmeloches (16);
und einem innerhalb dem Pumpenkdrper (14) ange-
ordneten und von einer Antriebswelle (60) gedrehten
Nockenelement (62); wobei der Kolben (30) hin und
her bewegt und der Kraftstoff innerhalb des Kraft-
stoffkanals (32) durch die Drehung dieses Nocken-
elementes (62) bewegt wird; wobei die Kolbenpum-
pe dadurch gekennzeichnet ist, dass der Stopfen
(64) in Bezug auf den Zylinder (28) bewegt werden
kann; eine Feder (80) zum Vorspannen des Stopfens
(64) in einer vorbestimmten Richtung innerhalb des
Pumpenkdrpers (14) angeordnet ist; ein mit dem
Kraftstoffkanal (32) in Verbindung stehender Verbin-
dungskanal (72) in dem Stopfen (64) angeordnet ist;
ein mit einer Verbindungsposition des Kraftstoffka-
nals (32) und dem Verbindungskanal (72) in Verbin-
dung stehender Kraftstoffaustrittskanal (79) ange-
ordnetist; eine Schildeinrichtung (74) in dem Stopfen
(64) angeordnetistoder andem Zylinder (28) in einer
dem Stopfen (64) gegenlberliegenden Position oder
in einem in dem Zylinder (28) angeordneten Off-
nungsabschnittverschlusselement (40) angebracht
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ist; wobei die Schildeinrichtung (74) mitdem Zylinder
(28), oder dessen Offnungsabschnittverschlussele-
ment (40) oder mit dem Stopfen Uber die Feder (80)
in Kontakt kommt, und ein Austritt von Kraftstoff aus
der Verbindungsposition des Kraftstoffkanals (32)
und des Verbindungskanals (72) zu dem Kraft-
stoffaustrittskanal (79) durch das Schildelement (74)
verhindert wird, wenn der Kraftstoffdruck innerhalb
des Pumpenkorpers (14) niedriger als ein vorbe-
stimmter Druck ist; und die Schildeinrichtung (74)
nicht mit dem Zylinder (28), dessen Offnungsab-
schnittverschlusselement (40) oder dem Stopfen
(64) durch den gegen die Vorspannungskraft der Fe-
der wirkenden Kraftstoffdruck in Kontakt kommt, und
ein Teil des Kraftstoffs des Kraftstoffkanals in den
Kraftstoffaustrittskanal (79) durch Verbinden des
Kraftstoffaustrittskanals (79) und der Verbindungs-
position des Kraftstoffkanals (32) und des Verbin-
dungskanals (72) ausgegeben wird, wenn der Kraft-
stoffdruck innerhalb des Pumpenkérpers (14) gleich
oder héher als der vorbestimmte Druck ist.

Kolbenpumpe nach Anspruch 1, wobei der Kraft-
stoffaustrittskanal (79) mit einer Einlassseite des
Kraftstoffkanals (32) in Verbindung steht.

Kolbenpumpe nach Anspruch 1 oder 2, wobei ein
Ausgangsmaterial des Pumpenkérpers (14) Form-
masse ist.

Kolbenpumpe nach einem der Anspriiche 1 bis 3,
wobei der Stopfen (64) durch einen den Verbin-
dungskanal ausbildenden Basisabschnitt (66), der
das Schildelement (74) um diesen Verbindungska-
nal (72) herum angeordnet hat, einen ersten hiilsen-
férmigen Abschnitt (68), der auf einer Schildele-
mentseite dieses Basisabschnittes angeordnet ist
und eine AuRenseite des Zylinders (28) abdeckt, und
einen zweiten hiilsenférmigen Abschnitt (70), der auf
einer dem ersten hilsenférmigen Abschnitt (68) in
dem Basisabschnitt gegenulberliegenden Seite an-
geordnet ist, aufgebaut ist, und ein Ausgabeverbin-
der (88) mit einem Ausgabekanal (92), der mit dem
Verbindungskanal (72) in Verbindung steht, an dem
zweiten hilsenférmigen Abschnitt (70) befestigt ist.

Kolbenpumpe nach einem der Anspriiche 1 bis 4,
wobei der Stopfen in Bezug auf den Pumpenkdrper
(14) nicht gedreht werden kann.

Kolbenpumpe nach einem der Anspriiche 1 bis 5,
wobei eine Zylinderanordnung (24) durch die Anord-
nung des Kolbens (30), des Einlassventils (34), des
Auslassventils (38) und des Offnungsabschnittver-
schlusselementes (40) in den Zylinder (28) gebildet
wird, und in den Pumpenkérper (14) eingebaut ist.

Kolbenpumpe nach Anspruch 6, wobei ein eine Au-
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Renwand der Anordnung (24) des Zylinders (28) bil-
dendes Hauptelement aus Metall aufgebaut ist.

Revendications

Pompe de type a piston comprenant un trou de stoc-
kage (16) de cylindre formé dans un corps (14) de
pompe, un cylindre (28) inséré dans ce trou de stoc-
kage de cylindre, un piston (30) capable d’effectuer
un mouvement alternatif dans ce cylindre (28) et for-
mant un passage (32) pour combustible dans le pis-
ton (30), une soupape d’entrée (34) et une soupape
de sortie (38) pour ouvrir et fermer ledit passage (32)
pour combustible, un bouchon (64) attaché audit
corps (14) de pompe pour fermer ledit trou de stoc-
kage (16) de cylindre et un membre de came (62)
agencé dans ledit corps (14) de pompe et mis en
rotation par un arbre de commande (60), dans la-
quelle ledit piston (30) effectue un mouvement alter-
natif et le combustible dans ledit passage (32) pour
combustible est mu en faisant tourner ce membre
de came (62), ladite pompe de type a piston étant
caractérisée en ce que ledit bouchon (64) peut étre
mu par rapport audit cylindre (28), un ressort (80)
pour pousser ledit bouchon (64) dans une direction
prédéterminée est agencé dans ledit corps (14) de
pompe, un passage de communication (72) en com-
munication avec ledit passage (32) pour combustible
est agencé dans ledit bouchon (64), un passage
d’évacuation (79) du combustible est agencé pour
étre en communication avec une position de com-
munication dudit passage (32) pour combustible et
dudit passage de communication (72), un moyen de
protection (74) est agencé dans ledit bouchon (64)
ou attaché audit cylindre (28) dans une position op-
posée au bouchon (64) ou dans un membre de fer-
meture (40) de la partie ouvrante situé dans ledit
cylindre (28), ledit moyen de protection (74) entre en
contact avec ledit cylindre (28) ou le membre de fer-
meture (40) de sa partie ouvrante ou ledit bouchon
du fait dudit ressort (80) et une fuite de combustible
de la position de communication dudit passage (32)
pour combustible et dudit passage de communica-
tion (72) vers ledit passage d’évacuation (79) de
combustible est empéchée par ledit moyen de pro-
tection (74) quand la pression du combustible dans
ledit corps (14) de pompe est inférieure a une pres-
sion prédéterminée, et le moyen de protection (74)
n’entre pas en contact avec ledit cylindre (28), le
membre de fermeture (40) de sa partie ouvrante ou
ledit bouchon (64) du fait de la pression du combus-
tible agissant contre la force de pression dudit res-
sort, etune partie du combustible dudit passage pour
combustible passe dans ledit passage d’évacuation
(79) du combustible en faisant communiquer ledit
passage d’évacuation (79) du combustible et la po-
sition de communication dudit passage (32) pour
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combustible et ledit passage de communication (72)
quand la pression du combustible dans ledit corps
(14) de pompe est égale ou supérieure a la pression
prédéterminée.

Pompe de type a piston comme définie dans la re-
vendication 1, dans laquelle ledit passage d’évacua-
tion (79) de combustible est mis en communication
avec un c6té entrée dudit passage (32) pour com-
bustible.

Pompe de type a piston comme définie dans la re-
vendication 1 ou 2, dans laquelle une matiére pre-
miére dudit corps (14) de pompe est de la résine.

Pompe de type a piston comme définie dans une
quelconque des revendications 1 a 3, dans laquelle
ledit bouchon (64) est constituée par une partie de
base (66) formant ledit passage de communication
et ayant ledit membre de protection (74) agencé
autour de ce passage de communication (72), une
premiére partie en forme de gaine (68) agencée sur
un cOté de cette partie de base portant le membre
de protection et couvrant un cété extérieur dudit cy-
lindre (28) et une deuxiéme partie en forme de gaine
(70) agencée sur un cété opposé a la premiére partie
en forme de gaine (68) dans la partie de base, et un
connecteur d’évacuation (88) ayant un passage
d’évacuation (92) mis en communication avec ledit
passage de communication (72) est fixé a la deuxié-
me partie en forme de gaine (70).

Pompe de type a piston comme définie dans une
quelconque des revendications 1 a 4, dans laquelle
le bouchon ne peut pas étre tourné par rapport au
corps (14) de pompe.

Pompe de type a piston comme définie dans une
quelconque des revendications 1 a 5, dans laquelle
un assemblage (24) de cylindre est formé en agen-
¢ant ledit piston (30), ladite soupape d’entrée (34),
ladite soupape de sortie (38) et ledit membre de fer-
meture (40) de la partie ouvrante dans ledit cylindre
(28) et monté dans ledit corps (14) de pompe.

Pompe de type a piston comme définie dans la re-
vendication 6, dans laquelle un membre principal
constituant une paroi extérieure dudit assemblage
(24) de cylindre (28) est construit en métal.
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