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(54) Injector for fuel injection unit

(57) An injector body (B1) is provided with a longi-
tudinal hole (31) eccentrically to the injector body (B1)
to install an actuator (3) and a hydraulic power transmis-
sion unit (4). A high-pressure fuel passage (1) is dis-
posed in a thick wall portion formed at a side of the lon-
gitudinal hole (31). A space in the longitudinal hole (31)
functions as a low-pressure fuel chamber (22) and con-
nected to an outer leakage passage. A groove (32) is

formed on an inner side wall of the hole 31 to be con-
nected to a low-pressure fuel passage (23) to provide a
low-pressure fuel passage groove (26) to discharge
leakage fuel from an injection nozzle portion (103) and
a control valve portion (102). It is easy to machine the
groove (32) integral with the longitudinal hole (31) and
to secure strength of a periphery of the high-pressure
fuel passage (1).
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Description

[0001] The present invention relates to an injector for
a fuel injection unit for an internal combustion engine
and especially relates to the injector suitable for a com-
mon rail type fuel injection unit.
[0002] A common rail type fuel' injection system is
known which has a common rail identical to respective
cylinders and accumulating high-pressure fuel therein
for a diesel engine. The high-pressure fuel is pressure-
fed from a fuel supply pump, adjusted to be a predeter-
mined pressure in the common rail and injected at pre-
determined timings into the respective cylinders by driv-
ing injectors. Generally, the injectors configured for use
with the common rail injects fuel through injection holes
by lifting a nozzle needle up and down. An actuator
drives a control valve to increase and decrease a back-
pressure of the nozzle needle to lift the nozzle needle
up and down.
[0003] A structure of the injectors for the common rail
type fuel injection system is disclosed, for example, in
JP-2002-257002-A and its counterpart US-
6,840,466-B2. The structure is configured to drive the
control valve by amplifying a displacement of the actu-
ator by a hydraulic power transmission unit. The hydrau-
lic power transmission unit comprises a first piston hav-
ing a large diameter, a second piston having a small di-
ameter and a displacement amplifying chamber accu-
mulating actuation fluid in a chamber formed between
the first and second pistons. The hydraulic power trans-
mission unit controls the backpressure of the nozzle
needle by communicating a backpressure chamber of
the nozzle needle selectively to a low-pressure fuel pas-
sage or a high-pressure fuel passage. The actuator is
realized by a piezoelectric actuator, for example, which
has a fine response to deliver high performance in fuel
injection control.
[0004] In the injector is leakage fuel leaked through
high-pressure sealing portions of respective compo-
nents and a sliding portion of the control valve and leak-
age fuel discharged from the control chamber for apply-
ing the backpressure to the nozzle needle to start fuel
injection. An injector body is provided with the low-pres-
sure fuel passage for collecting and discharging the
leakage fuel and the high-pressure fuel passage in
which the high-pressure fuel is supplied from the com-
mon rail. These fuel passages can be formed, for exam-
ple, at a side of the actuator and the hydraulic power
transmission unit disposed along a center axis of the in-
jector body.
[0005] Current demand to raise fuel injection pressure
exposes the high-pressure fuel passage to larger stress
and requires to increase strength of a periphery of the
high-pressure fuel passage. In accordance with the de-
mand, it is considered, for example, to shift center axes
of the actuator and the hydraulic power transmission
unit eccentrically to the center axis of the injector body
as shown in FIGS. 3A and 3B. In FIG. 3A, an injection

nozzle portion 103 is disposed at a lower end portion of
the injector body B. A nozzle needle 6 is disposed slid-
ably in and coaxially with the injector body B. As shown
in FIG. 3B, the injector body B has a longitudinal hole
31 for installing the actuator 3 and the hydraulic power
transmission unit 4 eccentrically to the injector body B
and a high-pressure fuel passage 1 penetrating through
a thick wall portion at a side of the longitudinal hole 31.
Low-pressure fuel passages 2 are formed at plural po-
sitions in the thick wall portion around the longitudinal
hole 31 to be separated from the high-pressure fuel pas-
sage 1. The actuator 3 and the hydraulic power trans-
mission unit 4 form a driving portion 101 to drive a con-
trol valve portion 102 disposed below the driving portion
101.
[0006] In the structure as described above, the eccen-
tric arrangement of the actuator 3 and the hydraulic pow-
er transmission unit 4 extends a space at a side of these
components. Thus, it is possible to increase strength of
the injector body B by disposing the high-pressure fuel
passage 1 in the space to spare a relatively thick wall
around the high-pressure fuel passage 1. An engine
head H on which the injector body B is mounted, how-
ever, limits an outer diameter of the injector body B. In
order to dispose the longitudinal hole 31 for installing
actuator 3 and the hydraulic power transmission unit 4
and the high-pressure fuel passage 1 respectively hav-
ing enough diameters and wall thicknesses, the low-
pressure fuel passage 2 must be formed thin as shown
in the cross-sectional view of FIG. 3B. Further, a com-
plicated work is necessary to form a relatively long low-
pressure fuel passage 2' connecting the low-pressure
fuel passage 2 to a fuel drain port 21 at an upper side
portion of the injector body B to discharge the leakage
fuel to outside.
[0007] In view of the above-described issues, the
present invention has an object to provide an injector for
a fuel injection unit having a compact size and sufficient
strength by securing enough diameters and wall thick-
nesses for an installation hole installing an actuator and
a hydraulic power transmission unit and for the high-
pressure fuel passage and having a low-pressure fuel
passage which can be formed in a simple work process.
[0008] The injector for a fuel injection unit according
to the present invention has an injection body member,
an actuator and a hydraulic power transmission unit.
The hydraulic power transmission unit transmits an ac-
tuating force of the actuator to a valve for controlling a
fuel injection.
[0009] The injector is characterized in further com-
prising a longitudinal hole, a high-pressure fuel pas-
sage, a low-pressure fuel chamber and a low-pressure
fuel passage groove. The longitudinal hole is formed in
the injector body member and installs the actuator and
the hydraulic power transmission unit therein. The high-
pressure fuel passage is formed in the injector body
member at a radial side of the longitudinal hole to supply
a high-pressure fuel for the fuel injection. The low-pres-
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sure fuel chamber is provided in the longitudinal hole
and communicated to an outer leakage passage. The
low-pressure fuel passage groove is formed on an inner
circumferential face of the longitudinal hole to extend in
a longitudinal direction of the longitudinal hole and to
communicate with the low-pressure fuel chamber and a
low-pressure fuel passage for discharging a leakage fu-
el leaked in the injector.
[0010] Other objects, features and advantages of the
present invention will be appreciated, as well as meth-
ods of operation and the function of the related parts,
from a study of the following detailed description, the
appended claims, and the drawings, all of which form a
part of this application. In the drawings:

FIG. 1A is a cross-sectional view showing an entire
structure of an injector according to an embodiment
of the present invention;
FIG. 1B is a cross-sectional view of the injector ac-
cording to the embodiment taken along a line IB -
IB in FIG. 1A;
FIG. 2A is a graph showing a relation between a
diameter of a low-pressure fuel passage (a worked
bore) and an overlap depth;
FIG. 2B is a cross-sectional view of an overlapped
portion of a longitudinal hole and a groove explain-
ing the overlap depth and a contact angle;
FIG. 3A is a cross-sectional view showing an entire
structure of a conventional injector; and
FIG. 3B is a cross-sectional view of the convention-
al injector taken along a line IIIB - IIIB in FIG. 3A.

[0011] Described in the following is an embodiment
applying an injector according to the present invention
to a common rail injection system for a diesel engine.
FIG. 1A is a diagram showing an entire structure of the
injector I. FIG. 1B is a cross-sectional view taken along
a line IB - IB in FIG. 1A. The injector I is fixed in a mount-
ing hole provided in a cylinder head H of an engine to
inject fuel into respective cylinders. In FIG. 1A, the in-
jector I comprises a driving portion 101 having a piezo-
electric actuator 3 and a hydraulic power transmission
unit 4, a control valve portion 102 having a valve 5 with
three-way valve structure and an injection nozzle por-
tion 103 having a nozzle needle 6. The driving portion
101 has an injector body B1, which is an injector body
member, to install the piezoelectric actuator 3 and the
hydraulic power transmission unit 4 therein. A valve
body B3 of the control valve portion 102 is disposed at
a lower end side of the injector body B1 to interpose a
passage forming member B2 therebetween. A nozzle
body B5 of the injection nozzle portion 103 is disposed
at a lower end side of the valve body B3 to interpose a
passage forming member B4 therebetween. These
body members B1 to B5 are fastened and fixed to each
other in oil-tight state by retainers (not shown).
[0012] The injector I has a high-pressure fuel passage
1 formed in a longitudinal direction thereof for fuel sup-

ply. The high-pressure fuel passage 1 is connected via
a fuel supply port 11 opening at an upper side portion of
the injector body B1 to an outer common rail (not
shown). The common rail accumulates fuel pressure-
fed from a high-pressure fuel supply pump at a prede-
termined high pressure corresponding to an injection
pressure. Further, a fuel drain port 21 opens at an upper
side portion of the injector body B1 to return leakage fuel
from the injector I via a leakage fuel passage (not
shown) to a fuel tank (not shown).
[0013] The injection nozzle portion 103 retains a noz-
zle needle 6 having a stepped shape slidably in a cylin-
der provided in the body member B5. A space around a
lower small diameter portion of the nozzle needle 6
forms an oil accumulation chamber 62. High-pressure
fuel is supplied from a common rail to the oil accumula-
tion chamber 62 through a high-pressure fuel passage
1 connected to a side wall of the oil accumulation cham-
ber 62. A lower center portion of the body member B5
has a sac portion 63 and injection holes 64 to penetrate
a wall forming the sac portion 63. When the nozzle nee-
dle 6 is at a lowermost position, a conically shaped tip
portion of the nozzle needle 6 seats on a nozzle seat 65
provided at a boundary portion between the oil accumu-
lation chamber 62 and the sac portion 63 to shut the sac
portion 63 and interrupt fuel supply from the oil accumu-
lation chamber 62 to the injection holes 64. Fuel injec-
tion commences by a lift up of the nozzle needle 6 apart
from the nozzle seat 65 to open the sac portion 63.
[0014] A space defined by an upper end face of the
nozzle needle 6 and an inner wall face of the cylinder
forms a control chamber 61 for controlling a backpres-
sure of the nozzle needle 6. The control chamber 61 is
supplied with fuel as control oil from a passage 12 con-
nected to the high-pressure fuel passage 1 through a
valve chamber of the control valve portion 102, a pas-
sage 13 and an orifice 14 to generate the backpressure
of the nozzle needle 6. Further, the control chamber 61
is connected via an orifice 15 to the high-pressure fuel
passage 1 at any time. The backpressure pushes the
nozzle needle 6 downward together with a spring 66 in-
stalled in the control chamber 61 to urge the nozzle nee-
dle 6 in a valve closing direction. High-pressure fuel in
the oil accumulation chamber 62 pushes the nozzle nee-
dle 6 upward to urge the nozzle needle 6 in a valve open-
ing direction.
[0015] The control valve portion 102 has a valve 5
having three-way valve structure. A large diameter valve
portion of the valve 5 is disposed in a valve chamber 51
connected to the control chamber 61 at any time. A low-
er portion of the valve 5 is shaped as sort of a piston
and slides in a cylinder formed in the body member B3.
A lower end portion of the cylinder is a spring chamber
54 for installing a spring 55 urging the valve 5 upward.
The valve chamber 51 has a low-pressure side seat 52
on a top face thereof and a high-pressure side seat 53
on a bottom face thereof. The valve 5 selectively seats
on any one of these seats 52, 53. The large diameter
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valve portion of the valve 5 has two conical faces for
seating on these seats 52, 53.
[0016] Each of the passage forming member B2 and
the body member B3 is provided with a low-pressure
fuel passage 23 penetrating an approximately center
portion thereof in a longitudinal direction. The low-pres-
sure fuel passage 23 is connected via a passage 24 to
the spring chamber 54 and via a passage 25 to a pas-
sage downstream the low-pressure side seat 52. When
the valve 5 lifts down, the passage 24 discharges fuel
in the spring chamber 54 therethrough to smooth a valve
opening motion of the valve 5. The control valve portion
102 discharges fuel via these passages 24, 25 to the
low-pressure fuel passage 23. In addition, leakage fuel
from the control chamber 61 at an upper end portion of
the injection nozzle portion 103 also flows into the fuel
passage 23.
[0017] In accordance with a seat position of the valve
5 switched by the driving portion 101, pressure in the
control chamber 61 connected to the valve chamber 51,
that is, the backpressure of the nozzle needle 6 increas-
es and decreases. When the valve 5 is at an upper end
position to close the low-pressure side seat 52, the con-
trol chamber 61 is connected via the high-pressure side
seat 53 to the high-pressure fuel passage1 to act hy-
draulic pressure to the nozzle needle 6 in the valve clos-
ing direction. When the valve 5 is pushed down to close
the high-pressure side seat 53 to open the low-pressure
side seat 52, the control chamber 61 is connected via
the low-pressure side seat 52 to the low-pressure fuel
passage 2 to decrease the backpressure of the nozzle
needle 6.
[0018] The driving portion 101 transmits the driving
force of the piezoelectric actuator 3 as an actuator to the
valve 5 in the control valve portion 102 with the hydraulic
power transmission unit 4. The piezoelectric actuator 3
is installed in an upper portion of the longitudinal hole
31 formed in the injector body B1. The hydraulic power
transmission unit 4 is installed in a lower portion of the
longitudinal hole 31. The piezoelectric actuator 3 has a
conventional structure including a piezostack in which
piezo-ceramic layers such as PZT and electrode layers
are alternately stacked. The piezoelectric actuator 3 ex-
tends and shrinks in the stacking direction of the layers
(up and down direction) and is charged and discharged
by a driving circuit (not shown).
[0019] As shown in FIG. 1B, the injector body B1 has
an approximately cylindrical shape and the longitudinal
hole 31 is provided eccentric to the center axis of the
injector body B. Thus, the injector body B1 has a thick
wall portion at a side of the longitudinal hole 31. The
high-pressure fuel passage 1 is provided approximately
at a center of the thick wall portion. This is to secure
enough wall thickness around the high-pressure fuel
passage 1. As shown in FIG. 1A, each of the high-pres-
sure fuel passage 1, the longitudinal hole 31 and the
injector body B1 is disposed approximately in parallel to
the center axis of the injector body B. The longitudinal

hole 31 and the piezoelectric actuator 3 form a low-pres-
sure fuel chamber 22 having an annular shape therebe-
tween. A passage 27 connected to the fuel drain port 21
opens to the low-pressure fuel chamber 22.
[0020] The hydraulic power transmission unit 4 in-
cludes a large diameter piston 42 and a small diameter
piston 44 slidably installed in the cylindrically shaped
cylinder member 41 and a oil-tight chamber 43 accumu-
lating actuating oil between the pistons 42, 44. The large
diameter piston 42 has an upper flange portion protrud-
ing above the cylinder member 41 to be in contact with
a lower end face of the piezoelectric actuator 3. A spring
45 is interposed between the flange portion and an up-
per end face of the cylinder member 41 to apply a pre-
determined primary load via the large diameter piston
42 to the piezoelectric actuator 3. Thus, the large diam-
eter piston 42 slides upward and downward in contact
with and integrally with the piezoelectric actuator 3 in
accordance with an extension and shrinkage of the pi-
ezoelectric actuator 3.
[0021] A valve spring 46 is disposed in the oil-tight
chamber 43 to urge the small diameter piston 44 down-
ward. The small diameter piston 44 has a pin-shaped
lower portion extending into the passage-forming mem-
ber B2 to be in contact with an upper end face of the
valve 5 in the valve chamber 51. Thus, when the piezo-
electric actuator 3 extends to push the large diameter
piston 42 downward, the pressure is transformed into
hydraulic pressure and transmitted to a small diameter
piston 44 to amplify the displacement. By using the hy-
draulic power transmission unit 4, the displacement of
the piezoelectric actuator 3 is amplified in accordance
with a ratio of pressure-receiving areas of the large di-
ameter piston 42 and the small diameter piston 44.
[0022] As shown in FIG. 1A, an annular-shaped pas-
sage is formed around the pin-shaped lower portion of
the small diameter piston 44 to be connected to the low-
pressure side seat 52. The passage 25 connected to the
low-pressure fuel passage 23 opens to the annular-
shaped passage. An upper end of the low-pressure fuel
passage 23 is connected to a low-pressure fuel passage
groove 26 opening to a lower end face of the injector
body B1. As shown in FIG. 1B, the low-pressure fuel
passage groove 26 includes a plurality of depressed
grooves 32 having approximately half-round cross-sec-
tion formed to overlap with a periphery of the longitudinal
hole 31 to be the low-pressure fuel passage 23.
[0023] The low-pressure fuel passage groove 26 is
formed at a periphery of the longitudinal hole 31 at a
side of the high-pressure fuel passage 1, that is, approx-
imately at a radial center portion of the injector body B1
in which relatively large wall thickness can be spared.
Thus, even when the sectional area of the low-pressure
fuel passage groove 26 is relatively large, the high-pres-
sure fuel passage 1 is provided with a surrounding wall
with enough thickness. Further, an upper end of the low-
pressure fuel passage groove 26 is disposed higher
than the upper end face of the cylinder member 41 in-

5 6



EP 1 609 979 A2

5

5

10

15

20

25

30

35

40

45

50

55

stalled in the longitudinal hole 31. Accordingly, the upper
end of the low-pressure fuel passage groove 26 opens
to the low-pressure fuel chamber 22 to form a flow path
from the low-pressure fuel passage 23 via the low-pres-
sure fuel passage groove 26, the low-pressure fuel
chamber 23 to the low-pressure fuel drain port 21.
[0024] Next, the operation of the injector having the
above-described structure will be described. FIG. 1A
depicts a state in which the piezoelectric actuator 3 is
electrically discharged and shrunk and the valve 5 is at
an upper end position to close the low-pressure side
seat 52. In this state, a communication between the pas-
sage 25 connected to the low-pressure fuel passage 23
and the valve chamber 51 is interrupted, so that the
pressure in the control chamber 61 is increased by fuel
flowing from the high-pressure fuel passage 1 via the
orifice 15, the passage 12, valve chamber 51, the pas-
sage 13 or the orifice 14. The pressure in the control
chamber 61 and the restitutive force of the spring 66
seats the nozzle needle 6 onto the nozzle seat 65 to
interrupt a communication between the injection hole 64
and the oil accumulation chamber 62.
[0025] In this state, by supplying current to the piezo-
electric actuator 3, the piezoelectric actuator 3 extends
to move the large diameter piston 42 downward and to
pressurize the actuating oil (light oil in this embodiment)
in the oil-tight chamber 43. The pressure of the actuating
oil moves the small diameter piston downward to push
the valve 5 down. Thus, the control chamber 61 be-
comes communicated via the valve chamber 51, the
low-pressure side seat 52, the passage 25 with the low-
pressure fuel passage 23 to decrease the pressure in
the control chamber 4. When a force urging the nozzle
needle 5 downward exceeds a force urging the nozzle
needle 5 upward, the nozzle needle 5 lifts off the valve
seat to start fuel injection.
[0026] In the above-described structure, the injector
body B1 is provided with the longitudinal hole 31 install-
ing the piezoelectric actuator 3 and the displacement
transmission unit 4 to be eccentric thereto, an enough
space is spared at the side of the longitudinal hole 31 to
form the high-pressure fuel passage 1 therein. In addi-
tion, a space in the longitudinal hole 31 is used as the
low-pressure fuel chamber 22 forming a part of the pas-
sage for discharging the leakage fuel and the groove 32
integrally provided at the periphery of the longitudinal
hole 31 as the low-pressure fuel groove 22 connected
to the low-pressure fuel passage for collecting the leak-
age fuel from the control valve portion 102 and the fuel
injection nozzle portion 103, it is easier to spare and
form a sectional area of the low-pressure fuel passage
(the sectional area of the low-pressure fuel passage
groove 26) relative to the structure shown in FIGS. 3A
and 3B. Further, the low-pressure fuel passage groove
26 may be short as long as it is communicated with the
low-pressure fuel chamber 23. Thus, it is possible to de-
crease a machining length of the groove 32 and the
length of the passage 27 for communicating the low-

pressure fuel passage 2 to the fuel drain port 21. Thus,
it is possible to secure the sectional area of flow pas-
sages and the wall thickness and to improve the work-
ability.
[0027] As shown in FIG. 1B, it is useful to dispose the
radial centers of the high-pressure fuel passage 1, the
longitudinal hole 31 and the injector body B1 on an im-
aginary identical line and to dispose a plurality of the
low-pressure fuel passage grooves 26 symmetrically at
an upper and lower sides with respect to the imaginary
identical line to spare enough thickness of the respec-
tive passages and secure enough strength of the pe-
riphery of the respective passages. This structure of the
low-pressure fuel passage groove 26 can be formed by
an ordinary boring work. For example, a round shaped
bore is worked to form the low-pressure fuel passage
groove 26 at first, then the longitudinal hole 31 is formed
to overlap with the bore formed for the low-pressure fuel
passage groove 26. It is also possible to form the low-
pressure fuel passage groove 26 by a subsequent work
process such as electric discharge machining.
[0028] The shape and size of the low-pressure fuel
passage groove 26 is determined in accordance with a
necessary sectional area of the flow passage and so on.
Specifically, in the conventional structure as shown in
FIG. 3B, a bore worked for the low-pressure fuel pas-
sage 2 has a diameter of 2.2 mm and a depth of 100
mm. In the structure of the present invention as shown
in FIG. 1B, the diameter of the round shaped bore, a
part of which the low-pressure fuel passage groove 2,
has a diameter of 3.5 mm and a depth of 45 mm. In an
indicator of L/D {(working length) / (working diameter)}
generally used for estimating workability, the ratio of
{(the indicator in the conventional structure)/(the indica-
tor of the present invention)} equals 1/3.5, which shows
an improvement in workability in the present invention.
[0029] Further, FIG. 2A shows a relation between the
diameter of the low-pressure fuel passage and the over-
lap degree to secure an equivalent sectional area of the
flow path relative to a conventional one. The diameter
of the low-pressure fuel passage is the diameter of the
round bore, a part of which is the groove 32 in FIG. 2B,
and the overlap degree is the depth of an overlap portion
between the round bore and the longitudinal hole 31. A
solid line in FIG. 2A is the overlapped depth in a case
that the sectional area of the flow path is equivalent to
the conventional one. If the overlapped depth is de-
creased, the sectional area of the flow path becomes
larger than the conventional one. When the overlapped
depth is smaller than this overlap degree, a contact an-
gle shown in the figure (the angle at which tangential
lines of the longitudinal hole 31 and the low-pressure
fuel passage groove 26 meet at an intersection thereof)
becomes smaller to cause the trimming burrs in the work
process. A dotted line in the FIG. 2A shows the overlap
degree when the contact angle is 90 degrees. It is de-
sirable to set the contact angle equal to or larger than
90 degrees to restrict the generation of the trimming
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burrs, by setting the overlapped depth larger than this
overlap degree.
[0030] Accordingly, in view of the sectional area of the
flow passage and the workability, it is desirable to design
so that the diameter of the low-pressure fuel passage
and the overlap depth are disposed between the solid
line and the dotted line in the figure. Specifically, as
shown in FIG. 2, in a case that a round bore, a part of
which is the low-pressure fuel passage groove 2, has a
diameter of 3.5 mm, it is useful to set the overlapped
depth to 2 mm for increasing the sectional area of the
flow path and the contact angle and hence decreasing
the trimming burrs and improving the workability.
[0031] A piezoelectric actuator is applied in the
above-described embodiment. An actuator in the
present invention, however, is not limited to the piezoe-
lectric actuator. Magneto-striction actuator and the like
may be applied which has a magneto-striction element
generating a displacement by flowing electricity similar
to the piezoelectric actuator. Further, it is not always
necessary to apply a three-way valve for the valve. The
invention may have other structures to open and close
the nozzle needle by other methods. It is natural to
change the structures such as the control valve portion,
the injection nozzle portion and others.
[0032] This description of the invention is merely ex-
emplary in nature and, thus, variations that do not depart
from the gist of the invention are intended to be within
the scope of the invention. Such variations are not to be
regarded as a departure from the spirit and scope of the
invention.
[0033] An injector body (B1) is provided with a longi-
tudinal hole (31) eccentrically to the injector body (B1)
to install an actuator (3) and a hydraulic power transmis-
sion unit (4). A high-pressure fuel passage (1) is dis-
posed in a thick wall portion formed at a side of the lon-
gitudinal hole (31). A space in the longitudinal hole (31)
functions as a low-pressure fuel chamber (22) and con-
nected to an outer leakage passage. A groove (32) is
formed on an inner side wall of the hole 31 to be con-
nected to a low-pressure fuel passage (23) to provide a
low-pressure fuel passage groove (26) to discharge
leakage fuel from an injection nozzle portion (103) and
a control valve portion (102). It is easy to machine the
groove (32) integral with the longitudinal hole (31) and
to secure strength of a periphery of the high-pressure
fuel passage (1).

Claims

1. An injector (I) for a fuel injection unit comprising:

an injector body member (B1);
an actuator (3); and
a hydraulic power transmission unit (4) for
transmitting an actuating force of the actuator
(3) to a valve (5) for controlling a fuel injection,

the injector (I) characterized in further com-
prising:

a longitudinal hole (31) formed in the injec-
tor body member (B1) and installing the ac-
tuator (3) and the hydraulic power trans-
mission unit (4) therein;
a high-pressure fuel passage (1) formed in
the injector body member (B1) at a radial
side of the longitudinal hole (31) to supply
a high-pressure fuel for the fuel injection;
a low-pressure fuel chamber (22) provided
in the longitudinal hole (31) and communi-
cated to an outer leakage passage; and
a low-pressure fuel passage groove (26)
formed on an inner circumferential face of
the longitudinal hole (31) to extend in a lon-
gitudinal direction of the longitudinal hole
(31) and to communicate with the low-pres-
sure fuel chamber (22) and a low-pressure
fuel passage (23) for discharging a leakage
fuel leaked in the injector (I).

2. The injector (I) according to Claim 1, wherein a cent-
er axis of the longitudinal hole (31) is eccentric to a
center axis of the injector body member (B1).

3. The injector (I) according to Claim 1 or 2, wherein:

the longitudinal hole (31) has a cross-section
of an approximately round shape; and
the low-pressure fuel passage groove (26) has
a cross-section of an approximately one half of
a round shape, another half of which overlaps
with the cross-section of the longitudinal hole
(31).

4. The injector (I) according to any one of Claims 1 to
3, wherein radial centers of the injector body mem-
ber (B1), the longitudinal hole (31) and the high-
pressure fuel passage (1) are disposed approxi-
mately on an imaginary identical line.

5. The injector (I) according to any one of Claims 1 to
4, wherein a plurality of the low-pressure fuel pas-
sage grooves (26) are formed on a periphery of the
longitudinal hole (31), the plurality of the low-pres-
sure fuel passage grooves (26) being symmetrically
disposed with respect to a line of symmetry passing
through a radial centers of the longitudinal hole (31)
and the high-pressure fuel passage (1).

6. The injector (I) according to any one of Claims 1 to
5, wherein:

the hydraulic power transmission unit (4) has a
piston member (42, 44) sliding in a cylinder
member (41) to drive the valve (5);
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the cylinder member (41) of the hydraulic power
transmission unit (4) is fixed in an end portion
of the longitudinal hole (31) at a side of the
valve (5); and
the low-pressure fuel passage groove (26) is
formed on the inner circumferential face around
the cylinder member (41) to have length larger
than a length of the cylinder member (41) in the
longitudinal direction of the longitudinal hole
(31).

7. The injector (I) according to any one of Claims 1 to
6, wherein a tangential line of the longitudinal hole
(31) and a tangential line of the low-pressure fuel
passage groove (26) meet at an angle equal to or
larger than 90 degrees at an intersection of a cir-
cumference of the longitudinal hole (31) and a cir-
cumference of the low-pressure fuel passage
groove (26).

8. The injector (I) according to any one of Claims 1 to
7, wherein the actuator (3) is a piezoelectric actua-
tor.
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