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(57)  In a connector with a primary molded member
(50) and a secondary molded member (60), a distance
(D) between the primary molded member and a die (70)
is set before a filling of a secondary resin so that a melt-
ing protrusion (53) of the primary molded member is
melted by a secondary resin having a predetermined
temperature and a predetermined pressure during the
filling of the secondary resin. Because a wall thickness
of the secondary molded member around the primary

Connector with primary molded member and secondary molded member

molded member is made approximately uniform, a flow
rate of the secondary resin is increased. Further, the
melting protrusion is disposed to partition electrical con-
ductive members from each other, and is accurately suf-
ficiently melted to improve fusion-bonding performance
between the primary molded member and the second-
ary molded member. Accordingly, an electrical short cir-
cuit between the electrical conductive members is ac-
curately prevented in the connector.

FIG. 1
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention:

[0001] The present invention relates to a connector
used for a connection of electrical members, which is
suitably applied to a fuel injection valve of a diesel en-
gine, for example. More particularly, the present inven-
tion relates to a connector with a primary molded mem-
ber made of a primary resin and a secondary molded
member made of a secondary resin, which is formed by
filling the secondary resin into a molding die in which the
primary molded member is inserted.

2. Description of Related Art:

[0002] In a conventional connector described in JP-
U-61-70016, a melting portion to be fusion-bonded to a
secondary molded member is provided in a primary
molded member, so that seal performance of the con-
nector at a boundary between the primary molded mem-
ber and the secondary molded member is improved by
fusion-bonding the primary molded member and the
secondary molded member. That is, as the melting por-
tion, a recess portion is simply provided on a surface of
the primary molded member, facing the secondary
molded member. Therefore, when the conventional con-
nector has simple structures of the primary molded
member and the secondary molded member described
in JP-U-61-70016, a water instruction from the boundary
between the primary molded member and the second-
ary molded member can be prevented by the melting of
the melting portion.

[0003] However, when the connector has a complex
structure, for example, when the connector is used for
a fuel injection valve, it is difficult to completely seal a
connection portion between the primary molded mem-
ber and the secondary molded member, and an electri-
cal short circuit between electrical members within the
secondary molded member or between an electrical
member within the secondary molded member and a
metal member outside the secondary molded member
may be caused.

SUMMARY OF THE INVENTION

[0004] Inview of the foregoing problems, itis an object
of the present invention to provide a connector which
improves fusion-bonding performance between a pri-
mary molded member and a secondary molded mem-
ber, while preventing an electrical short circuit between
electrical conductive members.

[0005] According to the present invention, in a con-
nector with a primary molded member and a secondary
molded member, the secondary molded member is dis-
posed to enclose the primary molded member. The sec-
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ondary molded member is made of a secondary resin
filled between the primary molded member and a die
disposed to have a predetermined clearance with the
primary molded member, and a protrusion member is
provided on an outer surface of the primary molded
member to partition electrical conductive members. The
protrusion member is melted during a filling of the sec-
ondary resin to be fusion-bonded to the secondary
molded member. Thus, the fusion-bonding performance
between the primary molded member and the second-
ary molded member is improved, while an electrical
short circuit between the electrical conductive members
is prevented.

[0006] Preferably, the primary molded member is dis-
posed within the die to have a distance D between an
outer surface of the primary molded member and an in-
ner surface of the die, before the filling of the secondary
resin for the secondary molded member, and the dis-
tance D is equal to or larger than 1 mm and is smaller
than 2 mm. Therefore, a flow rate of the secondary resin
during the filling of the secondary resin is increased, and
pressure of the secondary resin is increased around the
protrusion member. By increasing the pressure of the
secondary resin, a decrease of the temperature of the
secondary resin is prevented, and it is not necessary to
increase the temperature of the secondary resin during
the filling of the secondary resin. That is, in the present
invention, the distance D is set in such a manner that
the protrusion member is melted by the secondary resin
having a predetermined temperature and a predeter-
mined pressure during the filling of the secondary resin.
As a result, the fusion-bonding performance between
the primary molded member and the secondary molded
member is further improved, and a connection portion
between the primary molded member and the second-
ary molded member can be accurately sufficiently
sealed. Further, because it is not necessary to increase
the temperature of the secondary resin during the filling
of the secondary resin, heat deterioration of the second-
ary resin is prevented, a resin injection nozzle for filling
the secondary resin can be used in a long time, and a
dimension deformation of the secondary molded mem-
ber can be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Additional objects and advantages of the
present invention will be more readily apparent from the
following detailed description of a preferred embodi-
ment when taken together with the accompanying draw-
ings, in which:

FIG. 1 is a side view partly in section, showing a
connector according to a preferred embodiment of
the present invention;

FIG. 2 is a sectional view showing a fuel injection
valve to which the connector according to the em-
bodiment is typically applied;
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FIG. 3 is a disassemble perspective view showing
the connector according to the first embodiment;
FIG. 4 is a view of the connector when being viewed
from arrow IV in FIG. 1;

FIG. 5 is an enlarged schematic view of a part of
the connector indicated by A in FIG. 1, showing a
primary molded member and a molding die;

FIG. 6 is a graph showing a relationship between a
thickness (T) of a secondary molded member and
a melting ratio (R) of a melting protrusion, according
to the embodiment; and

FIGS. 7A, 7B and 7C are graphs showing relation-
ships between a filling time of a secondary resin,
pressure and temperature around a melting protru-
sion, when the thickness of the secondary molded
member is changed, according to the embodiment.

DETAILED DESCRIPTION OF THE PRESENTLY
PREFERRED EMBODIMENT

[0008] A preferred embodiment of the present inven-
tion will be described hereinafter with reference to the
accompanying drawings. In the embodiment, a connec-
tor 40 shown in FIG. 1 is typically applied to a fuel injec-
tion valve 1 shown in FIG. 2 for a diesel engine. The fuel
injection valve 1 is for injecting fuel having a predeter-
mined high pressure into a combustion chamber of the
diesel engine.

[0009] The fuelinjection valve 1 includes a valve body
13 having a fuel injection nozzle 10, a valve needle 12
for opening and closing an injection hole 11 formed at a
top end of the fuel injection nozzle 10, a control piston
14 disposed in the valve body 13 to drive the valve nee-
dle 12, a pressure control chamber 15 in which a high-
pressure fuel is stored to press the control piston 14 in
a direction closing the injection hole 11, an electromag-
netic valve 20 for interrupting a flow of high-pressure
fuel from the pressure control chamber 15 to a low-pres-
sure part 16, and the connector 40 for supplying electri-
cal power.

[0010] The electromagnetic valve 20 is an electro-
magnetic two-way valve for interrupting the pressure
control chamber 15 and the low-pressure part 16. An
electromagnetic coil 21 is wound within a stator 22, and
is disposed so that electrical power from the connector
40 is supplied thereto. A valve member 23 of the elec-
tromagnetic valve 20 is slidably held in an inner wall of
a cylinder 24. An armature 25 is fixed to the valve mem-
ber 23 at a side of the stator 22. When electrical power
is not supplied to the electromagnetic coil 21, the valve
member 23 is seated on a plate 27 by a spring force of
a spring 26, and a flow of fuel from the pressure control
chamber 15 to the low-pressure part 16 is interrupted.
On the other hand, when electrical power is supplied to
the electromagnetic coil 21, the armature 25 contacts
the stator 22 by an electromagnetic force generated by
the electromagnetic coil 21, and the valve member 23
lifts upwardly in FIG. 2. When the valve member 23
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moves upwardly, the valve member 23 is separated from
the plate 27, and therefore, fuel flows from the pressure
control chamber 15 into the low-pressure part 16.
[0011] When fuel flows from the pressure control
chamber 15 to the low-pressure part 16, the fuel pres-
sure within the pressure control chamber 15 is de-
creased, a pressure for pushing the valve needle 12 in
the direction closing the injection hole 11 through the
control piston 14 is decreased. When the pushing force
of the valve needle 12 in the direction closing the injec-
tion hole 11 is decreased, the valve needle 12 lifts up-
wardly by a fuel pressure around the injection hole 11,
and fuel is injected from the injection hole 11.

[0012] On the other hand, when the flow of fuel from
the pressure control chamber 15 to the low-pressure
part 16 is interrupted, the fuel pressure within the pres-
sure control chamber 15 is increased, and pushing force
is applied to the control piston 14 in the direction closing
the injection hole 11. When the pushing force applied to
the control piston 14 is increased to a predetermined
value, the valve needle 12 moves downwardly in FIG.
2, and the injection of fuel from the injection hole 11 is
stopped.

[0013] Next, the connector 40 provided in the fuel in-
jection value 1 will be now described in detail. As shown
in FIG. 2, the connector 40 is connected to the electro-
magnetic valve 20 at a side opposite to the injection hole
11. As shown in FIGS. 1 and 3, the connector 40 in-
cludes a housing 41 used as a pedestal member, a pri-
mary molded member 50, a positive terminal 42 used
as a positive electrode member, a negative terminal 43
used as a negative electrode member, and a secondary
molded member 60.

[0014] The housing 41 is made of metal, and is inte-
grally connected to the stator 22 enclosing therein the
electromagnetic coil 21, by a laser melting, for example.
Connection terminals 221, 222 to be connected to the
electromagnetic coil 21 are provided in the stator 22.
The connection terminals 221, 222 of the stator 22 pen-
etrate through holes 41a provided in the housing 41, and
protrude from the housing 41 at a side opposite to the
stator 22. Further, as shown in FIG. 3, bushes 44 are
provided on the connection terminals 221, 222, respec-
tively, so that the stator 22 and the housing 41 are elec-
trically insulated from each other.

[0015] Inthe primary molded member 50, a body part
51 is formed into an approximate T-shape in cross-sec-
tion by a primary resin having heat-plasticity such as ny-
lon. The positive terminal 42 and the negative terminal
43 made of an electrical conductive material are provid-
ed in the primary molded member 50. As shown in FIG.
3, the positive terminal 42 and the negative terminal 43
are provided to protrude from one surface (hereinafter,
the one surface is referred to as "front surface) of the
body part 51. The positive terminal 42 and the negative
terminal 42 has connection terminal portions 421, 431
connected to the connection terminals 221, 222, and
supply terminal portions 422, 432 connected to an elec-



5 EP 1 089 400 A2 6

trical power source (not shown). The other parts of the
positive terminal 42 and the negative terminal 43, except
for the supply terminal portions 422, 433 and the con-
nection terminal portions 421, 431, are inserted within
the body part 51 of the primary molded member 50.
[0016] The primary molded member 50 has position
determining portions 52, and the position determining
portions 52 are respectively inserted into position deter-
mining holes 412 provided in the housing 41 as shown
in FIG. 1. When the primary molded member 50 into
which the positive terminal 41 and the negative terminal
42 are fixed are mounted on the housing 41 so that the
position determining portions 52 are inserted into the po-
sition determining holes 412, the connection terminals
221, 222 protruding from the housing 41 are close to the
connection terminal portion 421 of the positive terminal
42 and the connection terminal portion 431 of the neg-
ative terminal 43. Accordingly, the connection terminals
221, 222 are readily fusion-bonded to the connection
terminal portions 421, 431 of the positive terminal 42
and the negative terminal 43, and the connection posi-
tions thereof can be readily determined.

[0017] AsshowninFIGS. 1, 3, 4, a melting protrusion
53 is formed in the body part 51 of the primary molded
member 50. The melting protrusion 53 is disposed on
an outer peripheral surface of the body part 51 to sep-
arate the electrical conductive parts from each other.
The melting protrusion 53 includes a first protrusion por-
tion 531, a second protrusion portion 532 and a third
protrusion portion 533.

[0018] As shown in FIG. 3, the first protrusion portion
531 is formed on the front surface of the body part 51 to
extend in an axial direction of the body part 51, and to
partition the connection terminal portion 421 of the pos-
itive terminal 42 and the connection terminal portion 431
of the negative terminal 43 at an approximate center po-
sition between both the connection terminal portions
431, 432. The first protrusion portion is disposed for pre-
venting an electrical short circuit between the connec-
tion terminal portion 421 of the positive terminal 42 and
the connection terminal portion 431 of the negative ter-
minal 43.

[0019] The second protrusion portion 532 is provided
continuously along an outer peripheral surface of the
body part 51 in a direction approximately perpendicular
to the first protrusion portion 531, and is connected to
an upper end of the first protrusion portion 531. That is,
the second protrusion portion 532 is provided continu-
ously on the outer peripheral surface of the body part
51 to be approximately perpendicular to the axial direc-
tion of the body part 51. The second protrusion portion
532 is disposed to prevent an electrical short circuit be-
tween the supply terminal portions 422, 432 of the pos-
itive terminal 42 and the negative terminal 43 and the
housing 41, and to prevent an electrical short circuit be-
tween the connection terminal portions 421, 431 and the
supply terminal portions 422, 432 of the positive terminal
42 and the negative terminal 43.
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[0020] Further, the third protrusion portion 533 is pro-
vided on the body part 51 continuously from both side
end parts of the front surface of the body part 51 on side
surfaces of the body part 51 to bottom end of the body
part 51, so that top ends of the third protrusion portion
533 are connected to the second protrusion portion 532.
That is, the third protrusion portion 533 has both side
end parts extending in the axial direction of the body part
51 to be connected to the second protrusion portion 532,
and bottom end part provided on a bottom end of the
body part 51 to be connected to the side end parts. The
third protrusion portion 533 is disposed to prevent an
electrical short circuit between the housing 41 and both
the connection terminal portions 421, 431 of the positive
terminal 42 and the negative terminal 43, and to prevent
an electrical short circuit between the connection termi-
nal portion 421 of the positive terminal 42 and the con-
nection terminal portion 431 of the negative terminal 43.
[0021] An upper protrusion portion 551 is provided on
an upper ends of side surfaces of the body part 51 and
a rear surface of the body part 51, at a position upper
than the second protrusion portion 532. Here, the side
surfaces of the body part 51 are placed at both sides of
the front surface, and the rear surface of the body part
51 is placed at a side opposite to the front surface of the
body part 51. The upper protrusion portion 551 is formed
continuously from the both side surfaces of the body part
51 to the rear surface of the body part 51 to be parallel
to the second protrusion portion 532.

[0022] Further, a lower protrusion portion 552 is
formed at a position lower than the second protrusion
portion 532 on the rear surface and end parts of the side
surfaces of the body part 51. On the rear surface of the
body part 51, a horizontal part of the lower protrusion
portion 552 is continuously provided to parallel to the
second protrusion portion 532. Further, on the end parts
of the side surfaces of the body part 51, a vertical part
of the lower protrusion portion 552 is provided in the ax-
ial direction of the body part 51 to parallel to the side
end parts of the third protrusion portion 533.

[0023] The second protrusion portion 532 and the
third protrusion portion 533 are disposed to be inserted
by the upper protrusion portion 551 and the lower pro-
trusion portion 552 at both upper and lower end sides.
Further, each protrusion dimension (i.e., protrusion
height) of the upper protrusion portion 551 and the lower
protrusion portion 552 is made smaller than that of the
melting protrusion 53, while sectional areas of the upper
protrusion portions 551 and the lower protrusion portion
552 become larger than that of the melting protrusion
53.

[0024] By setting the protrusion dimensions and the
sectional areas of the upper protrusion portion 551 and
the lower protrusion portions 552 as described above,
a distance between both the upper and lower protrusion
portions 551, 552 and a molding die 70 described later
is made larger than a distance between the melting pro-
trusion 53 and the molding die 70. Therefore, tempera-
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ture of a secondary resin is hardly increased around the
upper protrusion portion 551 and the lower protrusion
portion 552, and the upper protrusion portion 551 and
the lower protrusion portion 552 are not melted by the
secondary resin.

[0025] Because the upper protrusion portion 551 and
the lower protrusion portion 552 are formed so that the
second protrusion portion 532 and the third protrusion
533 are inserted from upper and lower sides by the up-
per protrusion portion 551 and the lower protrusion por-
tion 552, a stress is not directly applied to a melting po-
sition of the second protrusion portion 532 and the third
protrusion portion 533, even when a secondary resin ex-
pends or contracts due to a temperature variation after
a filling of the secondary resin.

[0026] The secondary molded member 60 shown in
FIG. 1 is made of the secondary resin, and is formed to
cover around the primary molded member 50. As the
secondary resin, for example, a heat-plasticity resin
such as nylon can be used, similarly to the primary resin.
[0027] After the primary molded member 50 is insert-
ed into a predetermined position of the molding die 70
having a predetermined shape as shown in FIG. 5, a
clearance 72 between the inserted primary molded
member 50 and the molding die 70 is filled with the sec-
ondary resin. FIG. 5 is an enlarged schematic view of
the A part shown in FIG. 1.

[0028] The molding die 70 is disposed to have a pre-
determined clearance between the molding die 70 and
the primary molded member 50. In this state, a distance
D between the surface 54 of the body part 51 of the pri-
mary molded member 50, on which the melting protru-
sion 53 is formed, and an inner wall surface 71 of the
molding die 70 is setin arange of 1 mm = D <2 mm.
That is, a wall thickness T of the secondary molded
member 60 is approximately equal to the distance D,
and is set in a range of 1 mm = T < 2 mm. The wall
thickness T of the secondary molded member 60 is ap-
proximately uniform around the primary molded mem-
ber 50. In the embodiment, the protrusion dimension d
of the melting protrusion 53 is approximately 0.5 mm,
for example.

[0029] Next, the distance D and the protruding dimen-
sion (height) d according to this embodiment will be now
described. As shown in FIG. 6, as the wall thickness T
of the secondary molded member 60 (i.e., the distance
D) becomes larger, a melting ratio (fusion-bonding
strength) R of the melting protrusion 53 of the primary
molded member 50 is decreased. The melting ratio (fu-
sion-bonding strength) R is calculated by the following
formula (1).

R = a/A (1)

[0030] Here, "A"indicates a sectional area of the melt-
ing protrusion 53 before the secondary molding, and "a"
indicates a sectional area of a fusion-bonded part of the
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melting protrusion 53 after the secondary molding. That
is, the melting ratio R indicates a fusion-bonding ratio
between the melting protrusion 53 of the primary molded
member 50 and the secondary molded member 60.
[0031] As shown in FIG. 6, when the distance D is 1
mm, the melting ratio R is about 60 %. On the other
hand, when the distance D is 4 mm, the melting ratio R
is about 20 %. As shown in FIG. 7A, when a width di-
mension (i.e., the distance D) of the clearance 72 be-
tween the primary molded member 50 and the inner wall
surface 71 of the molding die 70 becomes larger (e.g.,
D = 4 mm), the clearance 72 is readily filled with the
secondary resin. Therefore, a flow velocity of the sec-
ondary resin is decreased, and pressure of the second-
ary resin passing through the clearance 72 around the
melting protrusion 53 is slightly increased. Since the
pressure of the secondary resin around the melting por-
tion 53 is greatly not increased, the temperature of the
secondary resin around the melting protrusion 53 is de-
creased. As a result, it is difficult to melt the melting pro-
trusion 53, the melting ratio R is decreased, and a fusion
bonding between the melting protrusion 53 of the prima-
ry molded member 50 and the secondary molded mem-
ber 60 made of the secondary resin becomes insuffi-
cient.

[0032] On the other hand, when the width dimension
(i.e., the distance D) of the clearance 72 between the
primary molded member 50 and the inner wall surface
71 of the molding die 70 becomes smaller (e.g., D = 1
mm), a flow velocity of the secondary resin is increased,
and pressure of the secondary resin around the melting
protrusion 53 is greatly increased during the filling of the
secondary resin. Accordingly, the temperature of the
secondary resin proximate to the melting protrusion 53
is prevented from being decreased due to the increased
pressure of the secondary resin. As a result, the melting
protrusion 53 can be accurately sufficiently melted, and
the melting ratio R is improved.

[0033] Further, when the width dimension (i.e., the
distance D) of the clearance 72 between the primary
molded member 50 and the inner wall surface 71 of the
molding die 70 is decreased to become smaller than 1
mm (e.g., D < 1 mm), a flow velocity of the secondary
resin is further increased. However, in this case, the sec-
ondary resin is difficult to pass through the clearance
72, and the flow of the secondary resin around the melt-
ing protrusion 53 becomes difficult. Further, because a
ratio of a contact area of the inner wall surface 71 of the
molding die 70 relative to the filled amount of the sec-
ondary resin is increased, heat of the secondary resin
is transmitted to the molding die 70, and the temperature
of the secondary resin is decreased. As a result, the fill-
ing of the secondary resin becomes insufficient, and the
fusion-bonding between the melting protrusion 53 and
the secondary resin becomes insufficient.

[0034] Further, the protrusion dimension d (i.e., pro-
trusion height) of the melting protrusion 53 is set to be
approximately equal to 0.5 mm. When the protrusion di-
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mension d becomes larger, the width dimension of the
clearance 72 through which the secondary resin flows
becomes smaller, and the flow of the secondary resin
around the melting protrusion 53 becomes difficult. On
the other hand, when the protrusion dimension d be-
comes smaller, the width dimension of the clearance 72
through which the secondary resin flows becomes larg-
er, and the flow speed of the secondary resin around the
melting protrusion 53 becomes lower. Accordingly, heat
capacity of the melting protrusion 53 becomes smaller,
and the melting protrusion 53 is difficult to be melted. As
a result, when the distance D is set in a range of 1 mm
= T < 2 mm, the protrusion distance d of the melting
protrusion 53 is set approximately at 0.5 mm.

[0035] As described above, by setting the distance D
between the primary molding member 50 and the inner
wall surface 71 of the molding die 70, it can prevent the
pressure and the temperature of the secondary resin
from being decreased around the melting protrusion 53
during the filling of the secondary resin. Therefore, it is
unnecessary to increase the temperature of the filling
secondary resin. In this embodiment, the temperature
of the filling secondary resin can be set to be equal to
or lower than 300 °C.

[0036] If the temperature of the secondary resin is fur-
ther increased more than a predetermined temperature,
the flow speed of the secondary resin can be increased.
However, in this case, a heat deterioration of the sec-
ondary resin is increased, a resin injection nozzle for
filling the secondary resin is readily deformed, and a di-
mension deformation of the secondary molded member
60 may be caused.

[0037] Accordingtothe embodiment of the presentin-
vention, the distance between the primary molding
member 50 inserted into the molding die 70 and the in-
ner wall surface 71 of the molding die 70 is setin arange
of 1 mm = T < 2 mm so that the melting protrusion 53
is melted during the filling of the secondary resin by the
secondary resin having a predetermined temperature
and a predetermined pressure. Further, the secondary
molded member 60 is formed around the primary mold-
ed member 50 to have approximately uniform wall thick-
ness. Thus, the flow speed of the secondary resin pass-
ing through the clearance 72 is increased during the fill-
ing of the secondary resin, the pressure of the second-
ary resin around the melting protrusion 53 is increased,
and it can restrict a temperature decrease of the sec-
ondary resin around the melting protrusion 53. Accord-
ingly, during the filling of the secondary resin, the melting
protrusion 53 of the primary molded member 50 can be
accurately sufficiently melted. As a result, a fusion-
bonding performance between the primary molded
member 50 and the secondary molded member 60 can
be improved, and a boundary part between the primary
molded member 50 and the secondary molded member
60 can be accurately tightly sealed.

[0038] Further, in the present invention, because the
decrease of the temperature of the secondary resin is
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restricted around the melting protrusion 53, itis possible
to set the temperature of the filling secondary resin to
be equal to or lower than 300 °C. Therefore, heat dete-
rioration of the secondary resin is prevented, a resin in-
jection nozzle for filling the secondary resin can be used
in a long time, and a dimension deformation of the sec-
ondary molded member 60 can be prevented. Further,
it can prevent bubbles from being generated within the
secondary molded member 60. As a result, a heat shock
resistance of the connector 40 is improved.

[0039] Further, according to the embodiment of the
presentinvention, the melting protrusion 53 provided on
the outer peripheral part of the primary molded member
50 includes the first protrusion portion 531, the second
protrusion portion 532 and the third protrusion portion
533 which are connected to each other. The first protru-
sion portion 531 is provided to partition the connection
terminal portion 421 of the positive terminal 42 and the
connection terminal portion 431 of the negative terminal
43. Therefore, by the fusion-bonding between the first
protrusion portion 531 and the secondary molded mem-
ber 60, an electrical short circuit generated between the
connection terminal portion 421 and the connection ter-
minal portion 431 can be prevented.

[0040] The second protrusion portion 532 is continu-
ously provided around the outer peripheral surface at
an approximate center position of the body part 51 in
the axial direction of the body part 51. Therefore, by the
fusion-bonding between the second protrusion portion
532 and the secondary molded member 60, an electrical
short circuit between the supply terminal portions 422,
433 and the housing 41, and an electrical short circuit
between the positive terminal 42 and the negative ter-
minal 43 can be prevented.

[0041] The third protrusion portion 533 is provided
continuously from the side end part to the bottom end
part of the body part 51. Therefore, by the fusion-bond-
ing between the third protrusion portion 533 and the sec-
ondary molded member 60, an electrical short circuit be-
tween the housing 41 and the connection terminal por-
tions 421, 431, and an electrical short circuit between
the connection terminal portion 421 and the connection
terminal portion 431 can be prevented. Accordingly,
even when water is introduced between the secondary
molded member 60 and the housing 41, an electrical
short circuit between the electrical conductive members
can be prevented.

[0042] Further, because the upper protrusion portion
551 and the lower protrusion portion 552 are provided
on the primary molded member 50, it can prevent a
stress from being directly applied to the fusion-bonding
portion (the melting protrusion 53) while the secondary
resin for forming the secondary molded member 60 is
expanded or is contracted.

[0043] Although the present invention has been fully
described in connection with the preferred embodiment
thereof with reference to the accompanying drawings, it
is to be noted that various changes and modifications
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will become apparent to those skilled in the art.

[0044] For example, in the above-described embodi-
ment, the connector 40 of the present invention is typi-
cally applied to the fuel injection valve 1 for a diesel en-
gine. However, the connector 40 of the presentinvention
may be applied to an other electrical unit.

[0045] Such changes and modifications are to be un-
derstood as being within the scope of the present inven-
tion as defined by the appended claims.

[0046] In a connector with a primary molded member
(50) and a secondary molded member (60), a distance
(D) between the primary molded member and a die (70)
is set before a filling of a secondary resin so that a melt-
ing protrusion (53) of the primary molded member is
melted by a secondary resin having a predetermined
temperature and a predetermined pressure during the
filling of the secondary resin. Because a wall thickness
of the secondary molded member around the primary
molded member is made approximately uniform, a flow
rate of the secondary resin is increased. Further, the
melting protrusion is disposed to partition electrical con-
ductive members from each other, and is accurately suf-
ficiently melted to improve fusion-bonding performance
between the primary molded member and the second-
ary molded member. Accordingly, an electrical short cir-
cuit between the electrical conductive members is ac-
curately prevented in the connector.

Claims
1. A connector (40) comprising:

a pedestal member (41) made of metal;

an electrical terminal member (221, 222) pro-
truding from said pedestal member (41);

a primary molded member (50) provided at a
side where said terminal member (221, 222)
protrudes from said pedestal member (41);

a positive electrode member (42,421, 422) and
a negative electrode member (43, 431, 432)
disposed in said primary molded member (50)
to be connected to said terminal member (221,
222);

a secondary molded member (60) disposed to
enclose said primary molded member (50),
which is formed by a secondary resin filled be-
tween said primary molded member (50) and a
die (70) disposed to have a predetermined
clearance with said primary molded member
(50); and

a protrusion member (53) provided on an outer
surface of said primary molded member (50) to
partition said positive electrode member (42,
421, 422) and said negative electrode member
(43, 431, 432) protruding from said outer sur-
face, said protrusion member (53) being melted
during a filling of said secondary resin to be fu-
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sion-bonded to said secondary resin member
(60).

The connector according to claim 1, wherein said
secondary molded member (60) is disposed on said
pedestal member (41) to be connected to said ped-
estal member (41) in an axial direction.

The connector according to claim 2, wherein:

said protrusion member (53) has an axial pro-
trusion (531, 533) protruding from said outer
surface of said primary molded member (50)
between said positive electrode member (421,
422) and said negative electrode member (431,
432); and

said axial protrusion (531, 533) is provided to
extend in said axial direction.

The connector according to claim 3, wherein said
protrusion member (53) further has a peripheral
protrusion (532) protruding from said primary mold-
ed member (50) continuously in a peripheral direc-
tion of said primary molded member (50), approxi-
mately perpendicular to said axial direction.

The connector according to any one of claims 1-4,
wherein:

said primary molded member (50) is disposed
within the die (70) to have a distance D between
an outer surface of said primary molded mem-
ber (50), on which said protrusion member (53)
is provided, and an inner surface of the die (70),
before the filling of said secondary resin for said
secondary molded member (60); and

the distance D is equal to or larger than 1 mm
and is smaller than 2 mm.

The connector according to claim 5, wherein the
distance D is set in such a manner that said protru-
sion member (53) is melted by said secondary resin
having a predetermined temperature and a prede-
termined pressure during the filling of said second-
ary resin.

The connector according to any one of claims 1-6,
wherein:

said secondary molded member (60) has a
wall thickness (T) around said primary molded
member (50), said wall thickness (T) being approx-
imately uniform.

The connector according to any one of claims 1-7,
wherein temperature of said secondary resin filling
between said primary molded member (50) and the
die (70) is equal to or lower than 300°C.
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The connector according to any one of claims 1-8,
further comprising

an additional protrusion (551, 552) protruding
from a surface of said primary molded member (51)
at a position proximate to said protrusion member
(53),

wherein said additional protrusion (551, 552)
has a protrusion height smaller than that of said pro-
trusion member (53), and has a sectional area larg-
er than that of said protrusion member (53).

The connector according to any one of claims 1-9,
said primary molded member (51) and said addi-
tional protrusion (551, 552) are integrally molded by
a primary resin.

The connector according to any one of claims 1-9,
wherein said primary molded member (51) and said
protrusion member (53) are integrally molded by a
primary resin.
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