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(54)  Joint connector

(67)  For providing a joint connector which is minia-
turized and general-purpose by designing an interval be-
tween needle shape terminal portions same as an inter-
val between terminals of the general-purpose connector,
the joint connector 1 includes a terminal 3 with a ferrite
core 10, and a connector housing 2 receiving the terminal
3. The terminal 3 includes a busbar 28 and a plurality of
needle shape terminal portions 29 extending from the

busbar 28 at intervals along a direction of lengthwise of
the busbar 28. The ferrite core 10 includes a first ferrite
core 10a arranged at a base end 29a of the needle shape
terminal portion 29 and a second ferrite core 10b ar-
ranged at an intermediate portion 29b of the needle
shape terminal portion 29. The first ferrite core 10a and
the second ferrite core 10b are arranged alternately at
each of the plurality of needle shape terminal portions 29.
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Description
TECHNICAL FIELD

[0001] This invention relates to a joint connector.

BACKGROUND ART

[0002] A wiring harness is arranged in a car so as to
transmit data about conditions of a control devise or an
engine, a driving speed or failure diagnosis through CAN
(Control Area Network). Such wiring harness is connect-
ed electrically to a plurality of sub harnesses. The sub
harness includes a joint connector for separating an elec-
tric circuit.

[0003] The joint connector includes a ferrite compo-
nentto remove noise overlapped on the data for reducing
bad effect on transmitting data, which controls various
electric unit mounted in the car through CAN communi-
cation, by noise radiation (for example, see patent doc-
uments 1-3).

[0004] The joint connector shown in patent documents
1-3includes a connector housing to be fitted with a mating
connector, and aterminal received in the connector hous-
ing so as to be electrically connected with a terminal of
the mating connector. The terminal is formed by electri-
cally conductive sheet metal and including a bar shape
busbar, and a plurality of needle shape terminal portions
extending from the busbar so as to be connected with
the terminal of the mating connector. The terminal is pro-
vided at the needle shape terminal portions with a ferrite
component to be inserted to the needle shape terminal
portions.

CITATION LIST
Patent Document
[0005]

Patent Document 1: Japan Patent Application Pub-
lished No. 2008-218038
Patent Document 2: Japan Patent Application Pub-
lished No. 2008-131327
Patent Document 3: Japan Patent Application Pub-
lished No. 2010-170985

SUMMAERY OF INVENTION
Objects to be solved

[0006] According to the above usual joint connector
shown in patent document 1, there is a problem that a
structure of the joint connector becomes complicated by
providing a plurality of through holes, through which the
needle shape terminals are inserted, at the ferrite com-
ponent, so that strict dimension control is required, and
resulted in increasing cost. Furthermore, there is trou-
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blesome that the ferrite component formed specifically
is required.

[0007] A usualjointconnector shown in the patentdoc-
ument 2 or 3 is provided at a needle shape terminal por-
tion with a ferrite component. Thereby, an interval be-
tween the needle shape terminal portions is wider than
an interval between terminals of usual general-purpose
connector, so that there is a problem that the joint con-
nector becomes larger than the general-purpose connec-
tor.

[0008] According to the above problems, an object of
the presentinvention is to provide a joint connector which
has an interval between needle shape terminal portions,
which insert through each ferrite component, same as
an interval between terminals of a general-purpose con-
nector, so as to be electrically connectable with the usual
general-purpose connector, and is miniaturized.

How to attain the object of the present invention

[0009] In order to overcome the above problems and
attain the object, the present invention is to provide a
joint connector, which includes a terminal, a ferrite core
arranged at the terminal, and a connector housing re-
ceiving the terminal, and in which the terminal includes
abusbar and a plurality of needle shape terminal portions
extending from the busbar at an interval along a length-
wise of the busbar, and the ferrite core includes a first
ferrite core arranged at a base end of the needle shape
terminal portion and a second ferrite core arranged at an
intermediate portion of the needle shape terminal portion,
and the first ferrite core and the second ferrite core are
arranged alternately at each of the plurality of needle
shape terminal portions.

[0010] The joint connector is further specified that the
interval between the needle shape terminal portions is
formed same as an interval between terminals of a gen-
eral-purpose connector.

[0011] The joint connector mentioned above is further
specified that the housing includes an inner housing in
which the terminalis arranged, and an outer housing hav-
ing an inner housing receiving section receiving the inner
housing, and the inner housing includes a busbar receiv-
ing section receiving the busbar of the terminal and a first
ferrite core receiving section receiving the base end of
the needle shape terminal portion of the terminal and the
first ferrite core, and a second ferrite core receiving sec-
tion receiving the intermediate portion of the needle
shape terminal portion and the second ferrite core, and
the first ferrite core receiving section and the second fer-
rite core receiving section are arranged alternately about
the plurality of needle shape terminal portions, and a first
projectionwhichprojects toward the first ferrite core re-
ceiving section and opens a through hole which the nee-
dle shape terminal portion is inserted, and a second pro-
jection which projects toward the second ferrite core re-
ceiving section and opens a through hole which the nee-
dle shape terminal portion is inserted.
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Effects of the Invention

[0012] According to the above-mentioned invention,
the first ferrite core arranged at base end of the needle
shape terminal portion and the second ferrite core ar-
ranged at the intermediate portion of the needle shape
terminal portion are alternately provided about the plu-
rality of needle shape terminal portions. Thereby, without
changing dimensions of the first ferrite core and the sec-
ond ferrite core, an interval between the needle shape
terminal portions can be shortened. Therefore, the ter-
minal including the needle shape terminal portions can
be miniaturized and the joint connector can be miniatur-
ized.

[0013] According to the above-mentioned invention,
the interval between the needle shape terminal portions
is formed same as the interval between terminals of the
general-purpose connector. The joint connector can be
connected with the general-purpose connector. Thus,
the joint connector which is miniaturized and has capa-
bility of general-purpose can be provided.

[0014] According to the above-mentioned invention,
the busbar of the terminal is received in the busbar re-
ceiving section of the first inner housing, and the first
ferrite core is received in the first ferrite core receiving
section, and the second ferrite core is received in the
second ferrite core receiving section of the second inner
housing, and the first ferrite core receiving section and
the second ferrite core receiving section are provided
alternately about the plurality of needle shape terminal
portion. Thereby, without changing dimensions of the first
ferrite core and the second ferrite core, an interval be-
tween the needle shape terminal portions can be short-
ened with a relative simple structure. Therefore, the joint
connector, which is miniaturized with a simple structure,
can be provided.

BRIEF DESCRIPTION OF DRAWINGS
[0015]

Fig. 1 is a perspective view of a first embodiment of
a joint connector according to the present invention;
Fig. 2 is a cross-sectional view taken along the line
II-Il'in Fig. 1;

Fig. 3 is an exploded perspective view of the joint
connector shown in Fig. 1;

Fig. 4is a perspective view for explaining assembling
the joint connector shown in Fig. 1;

Fig. 5is a perspective view for explaining connection
of the joining connector shown in Fig. 1 and a mating
connector; and

Fig. 6 is a cross-sectional view of one modification
of the joint connector according to present invention.

DESCRIPTION OF EMBODIMENTS

[0016] Figs. 1-6 show a firstembodiment of a joint con-
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nector according to the present invention. As shown in
Figs. 1 and 2, the joint connector 1 of the embodiment
according to the present invention includes a terminal 3
which is electrically connected with a terminal of a gen-
eral-purpose connector 62 of a sub wiring harness 61
(shown in Fig. 5), and a connector housing 2 receiving
the terminal 3 and being connected to the general-pur-
pose connector.

[0017] The terminal 3 is formed into a comb shape by
an electrically conductive metal sheet as shown in Figs.
2 and 3. The terminal 3 includes a busbar 28 formed into
a narrow bar plate, and a plurality of needle shape ter-
minal portions 29 (11 pins for example) extending from
the busbar 28 in a direction perpendicular to the busbar
28. The terminal 3 is formed by pressing. As shown in
Fig. 4, a plurality of terminals 3a, 3b (2 sheet for example)
is arranged in parallel to each other along a direction of
thickness of the terminal 3.

[0018] Inthebusbar 28, a plurality of holes 31 (10 piec-
es for example) is arranged at even intervals along a
lengthwise direction of the busbar 28. Engaging projec-
tions 32, 32 which are engaged with an inner wall of a
busbarreceiving section 12 of alater-described firstinner
housing 6 are provided at both ends along the lengthwise
direction of the busbar 28. Projecting height of the en-
gaging projection is configured to increase toward the
needle shape terminal portions 29.

[0019] As shown in Figs. 2 and 3, the needle shape
terminal portions 29 are provided at even intervals in par-
allel to each other along the lengthwise direction of the
busbar 28. Top end 29c of the needle shape terminal
portion 29 is formed into a tapered shape so as to be
inserted easily into a female terminal of the general-pur-
pose connector. The needle shape terminal portion 29
is designed to have a length so as to connect electrically
with the terminal of the general-purpose connector 62
when connect a connect portion 9 of the connector hous-
ing 2 and the general-purpose connector 62. An interval
between the needle shape terminal portions 29 is de-
signed same as an interval between the terminals of the
general-purpose connector 62.

[0020] As shown in Figs. 2 and 3, the connector hous-
ing 2 includes the firstinner housing 6 in which the busbar
receiving section 12 receiving the busbar 28 of the ter-
minal 3 is formed; and a second housing 7 arranged in
arow with the firstinner housing 6; and an outer housing
5 receiving the firstinner housing 6 and the second inner
housing 7. The connector housing 2 is made of insulation
synthetic resin such as polyvinyl chloride resin.

[0021] As shown in Fig. 4, the first inner housing 6 in-
cludes a plurality of first ferrite core receiving sections 21
(6 pieces in the embodiment) receiving a first ferrite core
10a which is arranged at a base end 29a of the needle
shape terminal portion 29 of the terminal 3 and commu-
nicating with the busbar receiving section 12. The first
inner housing 6 is provided at both ends along a length-
wise direction with lock projections 40, 40 to be engaged
with lock hooks 14, 14 arranged at an inner housing re-



5 EP 2 696 444 A1 6

ceiving section 38 of the later-described outer housing 5.
[0022] As shown in Figs. 2-4, a length of the busbar
receiving section 12 is configured to engage the lock pro-
jections 32, 32 of the busbar 28 of the terminal 3, and a
depth of the busbar receiving section 12 is configured to
receive the two terminals 3a, 3b in parallel.

[0023] As shown in Figs. 2 and 3, a plurality of first
ferrite core receiving sections 21 (6 sections in the em-
bodiment) is arranged in parallel with a lengthwise direc-
tion of the busbar 28 of the terminal 3 at even intervals
along the lengthwise direction of the busbar 28. A plurality
of through holes 37 (5 holes in the embodiment), which
the needle shape terminal portion 29 of the terminal 3 is
inserted through, is arranged between the first ferrite core
receiving sections 21 adjacent to each other. As shown
in Fig. 4, the first ferrite core receiving sections 21 is
formed into rectangular shape, which each one of the
needle shape terminal portions 29 of the two terminals
3a, 3b is inserted through, and the later-described first
ferrite core 10a is received in. In the embodiment, each
of the needle shape terminal portions 29 odd-numbered
from an end of the terminal 3 is inserted through the first
ferrite core receiving section 21.

[0024] As shown in Figs. 2 and 3, the second inner
housing 7 includes a plurality of first projections 23 (6
pieces in the embodiment) abutting the first ferrite core
10a received in the first ferrite core receiving section 21
of the first inner housing 6 so as to prevent rattle motion
of the first ferrite core 10a; a plurality of through holes 24
(6 holes in the embodiment) communicating with the first
projection 23 and inserting the needle shape terminal
portion 29 of the terminal 3 therethrough; a second ferrite
core receiving section 36 receiving the second ferrite
core 10b, which is arranged between the through holes
24 at an intermediate portion 29b of the needle shape
terminal portion 29, and inserts the needle shape terminal
portion 29 of the terminal 3 through. The second inner
housing 7 is provided at both ends thereof along a length-
wise direction of the second inner housing 7 with a convex
portion 26 engaged with an inner wall of the inner housing
receiving section of the outer housing 5.

[0025] The first projection 23, as shown in Figs 2 and
3, is configured to have a projection height so as to abut
on the first ferrite core 10a received in the first ferrite core
receiving section 21 of the first inner housing 6. The first
projection 23 is arranged at an end of the through hole
24 which each of needle shape terminal portion 29 of the
two terminals 3a, 3b is inserted through. Dimensional
relation between the first projection 23 and the first ferrite
core 10a can be adjusted suitably in any cases of abutting
to each and not abutting.

[0026] The through hole 24 is formed into a round
shape so as to insert the needle shape terminal portion
29 of the terminal 3. Two rows of the through holes 24
are arranged so as to insert each of the needle shape
terminal portions 29 of the two terminals 3a, 3b.

[0027] As shown in Figs. 2 and 3, a plurality of the
second ferrite core receiving sections 36 (5 sections in
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the embodiment) is arranged in parallel to the lengthwise
direction of the busbar 28 of the terminal 3 ateveninterval
along the lengthwise direction of the busbar 28. The
through holes 24 are provided at both side walls of each
of the second ferrite core receiving sections 36. The sec-
ond ferrite core receiving section 36, as shown in Fig. 4,
is formed into a rectangular shape, which each one of
the needle shape terminal portions 29 of the two terminals
3a, 3b is inserted through, and the later-described sec-
ond ferrite core 10b is received in. In the embodiment,
each of the needle shape terminal portions 29 even-
numbered from the end of the terminal 3 is inserted
through the second ferrite core receiving section 36.
[0028] As shown in Figs. 2 and 3, the outer housing 5
includes the connect portion 9 connecting with the above-
mentioned general-purpose connector, and the inner
housing receiving section 38 receiving the first inner
housing 6 and the second inner housing 7.

[0029] As shown in Fig. 3, the connect portion 9 is
formed into a cylindrical shape with a rectangular cross-
section, and provided at an inner wall with a guide por-
tions 15, 15 controlling mount direction for connecting
with the general-purpose connector. The connect portion
9 is provided with an engaging portion engaging with a
not-shown engaging member arranged at the general-
purpose connector.

[0030] As shown in Fig. 3, the inner housing receiving
section 38 includes lock hooks 14, 14 engaging with the
lock projections 40, 40 formed at the both ends of the
first inner housing 6, and inner surfaces 13, 13 pushed
by the convex portions 26, 26 arranged at the both ends
of the second inner housing 7, and a press portion 16
abutting on the second inner housing 7.

[0031] As shown in Figs. 2 and 3, the lock hooks 14,
14 are arranged at the both side walls of the outer hous-
ing so as to increase projecting height along the taper
surface of the lock projections 40, 40. As shown in Fig.
4, slits 51 are provided at the lock hooks 14, 14 so as to
move the lock hooks 14, 14 flexibly.

[0032] Adistancebetween the inner surfaces 13, 13 is
configured to be slightly wider than a width of the second
inner housing 7 and be wide so that the convex portions
26, 26 of the second inner housing 7 push the inner sur-
faces 13, 13.

[0033] The press portion 16 includes a plurality of sec-
ond projections 17 (5 pieces in the embodiment) prevent-
ing rattle motion of the second ferrite core 10b received
in the second ferrite core receiving section 36; and a plu-
rality of through holes 19 (6 holes in the embodiment)
arranged at both sides of the second projection 17 so as
to insert the needle shape terminal portion 29 of the ter-
minal 3 therethrough.

[0034] The second projection 17 is configured to have
a projection height so as to abut on the second ferrite
core 10b received in the second ferrite core receiving
section 36. The second projection 17 is provided with a
through hole 18 which each of needle shape terminal
portion 29 even-numbered from the end of the two ter-
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minal 3 is inserted through.

The through hole 18 is formed into a round shape having
a diameter so as to insert the needle shape terminal
portion 29. Dimensional relation between the second pro-
jection 17 and the second ferrite core 10b can be adjusted
suitably in any cases of abutting to each and not abutting.
[0035] The through hole 19 of the press portion 16 is
formed into a round shape so as to insert the needle
shape terminal portion 29 odd-numbered from the end
of the terminal 3.

[0036] The ferrite core 10 includes the first ferrite core
10a and the second ferrite core 10b. As shown in Figs.
2-4, the ferrite core 10 is formed into a cubic shape so
as to have a plurality of through holes 11 (2 holes in the
embodiment) which each of needle shape terminal por-
tions 29 of the two terminals 3a and 3b. The first ferrite
core 10a and the second ferrite core 10b correspond to
a ferrite core for removing high frequency noise. The first
ferrite core 10a and the second ferrite core 10b are made
of known metallic oxide ferromagnetic material manufac-
tured by known manufacturing method.

[0037] In the embodiment, the first ferrite core 10a is
the ferrite core received in the first ferrite core receiving
section 21 of the first inner housing 6, and the second
ferrite core 10b is the ferrite core received in the second
ferrite core receiving section 36 of the second inner hous-
ing 7. That is the same ferrite core is applied to the first
ferrite core 10a and the second ferrite core 10b.
[0038] Eachof the needle shape terminal portion 29
odd-numbered from the end of the terminal 3a, 3b is in-
serted through the first ferrite core 10a received in the
firstferrite core receiving section 21 of the firstinner hous-
ing 6. Each of the needle shape terminal portion 29 even-
numbered from the end of the terminal 3a, 3b is inserted
through the second ferrite core 10b received in the sec-
ond ferrite core receiving section 36 of the second inner
housing 7.

[0039] Assembling process of the joint connector 1
structured above will be described hereafter. The outer
housing 5, the first inner housing 6, the second inner
housing 7, the terminals 3a, 3b, the first ferrite core 10a,
and the second ferrite core 10b are separately and pre-
viously manufactured.

[0040] As shown in Fig. 4, the terminals 3a, 3b are
press-fitted into the firstinner housing 6 and fixed therein.
The plurality of first ferrite cores 10a is received in the
plurality of first ferrite core receiving sections 21 of the
first inner housing 6. Each of the needle shape terminal
portion 29 odd-numbered from the end of the terminal
3a, 3b is inserted through the first ferrite core 10a.
[0041] Successively, eachofthe needle shape terminal
portions 29 odd-numbered from the end of terminal 3a,
3b is inserted through the through hole 24 of each of the
plurality of first projections 23 of the second inner housing
7, and each of the needle shape terminal portions 29
even-numbered from the end of the terminal 3a, 3b is
inserted through the through hole 25 of each of the plu-
rality of second ferrite core receiving sections 36 of the
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second innerhousing 7. Thereby, the second inner hous-
ing 7 is arranged on the first inner housing 6. The first
ferrite core 10a and the second ferrite core 10b are ar-
ranged in two stages at interval along the lengthwise di-
rection of the needle shape terminal portion 29. Thus,
each of the needle shape terminal portions 29 odd-num-
bered is inserted through the first ferrite core 10a and
each of the needle shape terminal portions 29 even-num-
bered is inserted through the second ferrite core 10b.
Therefore, the interval between the needle shape termi-
nal portions 29 in the case can be reduced smaller than
the interval when a plurality of ferrite cores is arranged
in the same plane.

[0042] Successively, each of the plurality of second
ferrite cores 10b is received in each of the plurality of
second ferrite core receiving sections 36 of the second
inner housing 7. At the time, each of the needle shape
terminal portions 29 even-numbered from the end of the
terminal 3a, 3bis inserted through the second ferrite core
10b.

[0043] The first inner housing 6 and the second inner
housing 7 are inserted into and fixed in the inner housing
receiving section 38 of the outer housing 5. At the time,
the lock projections 40, 40 of the first inner housing 6 is
engaged with the lock hooks 14, 14 of the inner housing
receiving section 38, and the convex portions 26, 26 push
the inner surface 13 of the inner housing receiving section
38, so that the first inner housing 6 and the second inner
housing 7 are securely fixed in the outer housing 5.
[0044] The joint connector 1 assembled as shown
above is connected with the sub harness 61 having a
plurality of electric wires 63 (22 wires in the embodiment)
and the general-purpose connector 62 (male connector)
joined at an end of the plurality of electric wires 63. At
the time, the interval of the terminal of the general-pur-
pose connector 62 and the interval of the terminal 3 of
the joint connector according to the presentinvention are
designed to be the same value. Thereby, the general-
purpose connector 62 can be fitted into the connect por-
tion 9 of the joint connector 1 so that terminals of the both
connectors can be electrically connected.

[0045] Inthe embodiment, the joint connector 1 has 22
pins which is formed by two terminals 3a, 3b each having
11 pins of the needle shape terminal portions 29. As
shown in Fig. 6, the joint connector 1 can have 38 pins
formed by 19 pins of the needle shape terminal portions
29. Oppositely, the joint connector 1 can have smaller
number of pins than 22 pins. For any number of pins, the
joint connector according to the present invention main-
tains the dimensions of the ferrite core 10, and the interval
between the needle shape terminal portions 29 of the
terminal 3 is not changed, so that the joint connector 1
can be connected with the general-purpose connector
62. Number of pins of the joint connector 1 can be ad-
justed to that of the general-purpose connector 62.
[0046] According to the embodiment, the joint connec-
tor 1 includes the terminal 3 provided with the ferrite core
10, and the connector housing 5 receiving the terminal
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3. The terminal 3 includes the busbar 28 and the plurality
of needle shape terminal portions 29 extending from the
busbar 28 at intervals along the direction of the length-
wise of the busbar 28. The ferrite core 10 includes the
first ferrite core 10a arranged at the base end 29a of the
needle shape terminal portion 29 and the second ferrite
core 10b arranged at the intermediate portion 29b of the
needle shape terminal portion 29. The first ferrite core
10a and the second ferrite core 10b are arranged alter-
nately at the plurality of needle shape terminal portions
29. Furthermore, the interval between the needle shape
terminal portions 29 is formed same as the interval be-
tween the terminals of the general-purpose connector 62.
[0047] Thus, The first ferrite core 10a arranged at the
base end 29a of the needle shape terminal portions 29
and the second ferrite core 10b arranged at the interme-
diate portion 29b of the needle shape terminal portions
29 are arranged alternately at the plurality of needle
shape terminal portions 29, so that without change the
dimensions of the first ferrite core 10a and the second
ferrite core 10b, the intervals between the needle shape
terminal portions 29 can be shortened. Therefore, the
terminal 3 provided with the needle shape terminal por-
tions 29 can be miniaturized, so that the joint connector
1 can be miniaturized.

[0048] Theinterval between the needle shape terminal
portions 29 is formed same as the interval between the
terminals of the general-purpose connector 62, so that
the joint connection has general-purpose performance
so as to connect with the general-purpose connector 62.
Thus, the joint connector which is miniaturized and gen-
eral-purpose, can be provided.

[0049] The presentinventions are described based in
the embodiments as mentioned above, but the present
invention is not limited in above embodiments. Various
change and modifications can be made with the scope
of the present invention.

Remarks

[0050]

1 Joint connector

2 Connector housing

3 Terminal

5 Outer housing

6 First inner housing

7 Second inner housing
10 Ferrite core

10a  First ferrite core

10b  Second ferrite core

12 Busbar receiving section

17 Second projection

18 Through hole

21 First ferrite receiving section

23 First projection
24 Through hole
28 Busbar
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29
36

Needle shape terminal portion
Second ferrite receiving section

Claims

1.

A joint connector, comprising:

a terminal including a busbar and a plurality of
needle shape terminal portions extending from
the busbar at intervals along a direction of
lengthwise of the busbar;

a ferrite core arranged at the terminal;

a connector housing receiving the terminal,
wherein the ferrite core comprises a first ferrite
core arranged at a base end of the needle shape
terminal portion and a second ferrite core ar-
ranged at an intermediate portion of the needle
shape terminal portion, and the first ferrite core
and the second ferrite core are arranged alter-
nately at each of the plurality of needle shape
terminal portions.

The joint connector according to claim 1, wherein an
interval between the needle shape terminal portions
is configured to be same as an interval between ter-
minals of a general-purpose connector.

The joint connector according to claim 1 or 2, wherein
the connector housing comprises an inner housing,
in which the terminal is arranged, and an outer hous-
ing having an inner housing receiving section receiv-
ing the inner housing,

Wherein the inner housing comprises

a first inner housing comprising a busbar receiving
section receiving the busbar of the terminal, and a
first ferrite core receiving section receiving the first
ferrite core, wherein the base end of the needle
shape terminal portion of the terminal is inserted
through the first inner housing; and

a second inner housing comprising a second ferrite
core receiving section receiving the second ferrite
core, wherein the intermediate portion of the needle
shape terminal portion of the terminal is inserted
through the second inner housing, and

the first ferrite core receiving section and the second
ferrite receiving section are arranged alternately at
each of the plurality of needle shape terminal por-
tions,

wherein the second inner housing is provided with a
first projection projecting toward the first ferrite core
receiving section and opening a through hole which
the needle shape terminal portion is inserted
through, and the inner housing receiving section is
provided with a second projection projecting toward
the second ferrite core receiving section and opening
another through hole which the needle shape termi-
nal portion is inserted through.
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FIG. 1

FIG. 2
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FIG. 3
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FIG. 6
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