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(57) Abstract: A joint connector includes a bus bar and a housing. The bus bar juxtaposes plural tab pieces to be connected to
mating terminals. The housing has a bus bar accommodating part accommodating the bus bar, and includes plural terminal receiv-
ing chambers for receiving the mating terminals. The housing is formed with plural continuity check holes at a back end of the
housing so as to expose a back end of the bus bar. In a case where the plural bus bars are accommodated in the bus bar receiving
parts, at least one of the continuity check holes is positioned between the adjacent bus bars, and the at least one of the continuity
check holes is formed in a resin-sealed part filled with an insulating resin material.
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DESCRIPTION
Joint Connector and Method for Identifying Bus Bar Pattern in Joint Connector

Technical Field
The present invention relates to a joint connector and a method for

identifying a bus bar pattern in the joint connector.

Background Art

Fig. 6 shows a conventional joint connector.

The conventional joint connector 101 is disclosed in PTL 1, and
includes a bus bar 111 formed of a metal plate and a housing 121 made of
insulating resin for receiving and holding the bus bar 111.

The bus bar 111 juxtaposes plural tab pieces 112 bapable of being
connected to mating terminals. The plural tab pieces 112 are integrated with

a coupling part 113 consecutively installed in a back ends of the tab pieces

112, and short-circuit connection between the mating terminals connected to

each of the tab pieces 112 is made.

The housing 121 inéludes a housing body 124 in which bus bar
accommodating parts 122 for accommodating the bus bar 111 are included in
the back end side and also plural terminal receiving chambers 123 are formed
in the front end side, and a cover 125 with which the back end of the housing
body 124 is covered.

The terminal receiving chamber 123 is space for receiving the mating

terminal connected to the tab piece 112, and the plural terminal receiving
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chambers 123 are disposed at an arrangement pitch of the tab pieces 112 in
the bus bar 111. The bus bar 111 accommodated in the bus bar
accommodating parts 122 is positioned in a state in which each of the tab
pieces 112 protrudes to the respective terminal receiving chambers 123.

The mating terminal connected to the tab piece 112 is a female
connecting terminal fitted into the tab piece 112, and is connected to the tab
piece 112 by being inserted into the terminal receiving chamber 123 from a
front side of the terminal receiving chamber 123. |

The cover 125 is fitted and attached to the housing body 124 so as to
cover the coupling part 113 which is the back end of the bus bar 111 from the
back. Plural continuity check holes 127 are pierced in this cover 125 as
shown in Fig. 7.

The cdntinuity check hole 127 is a hole into which a continuity test pin
141 shown in Fig. 6 can be inserted. The plural continuity check holes 127
are disposed so as to expose the back end, that is the coupling part 113, of the
bus bar 111 of the inside of the bus bar accommodating parts 122 at an
arrangement pitch positioned in the middle between the adjacent terminal
receiving chambers 123. |

In the case of making a continuity check etc. of the bus bar 111 ih the
joint connector 101 described above, the continuity test pin 141 could be
inserted into the continuity check hole 127 disposed in the back end of the
housing 121 to bring the continuity test pin 141 into contact with the coupling
part 113 of the bus bar 111 as showh in Fig. 6. Therefore, it is unnecessary
to bring the continuity test pin 141 into contact with the tab piece 112 at the

time of work of the continuity check, so that trouble such as deformation of the
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tab piece 112 can be prevented from occurring.

Citation List
Patent Literature

[PTL 1] JP-A-2006-324046

Summary of Invéntion
Technical Problem

The joiht connector has the case where plural connecting terminals
received are divided into plural groups and short-circuit connection between
the connecting terminals is made in the individual bus bar every group. For
example, the joint connector 101 of Fig. 6 has the case where six terminal
receiving chambers 123 are included in the same step énd short-circuit
connection between the two connecting terminals, of one side, of the six
connecting terminéls received in the terminal receiving chambers 123 of the
same step is made in a bus bar with two poles and short-circuit connection
between the four connecting mating terminals is made in a bus bar with four
poles.

In such a case, the bus bar accommodating parts 122 are equipped
with the plural bus bars of patterns corresponding to the number of poles in
which arrangement of the tab pieces 112 is short-circuited.

When the plural bus bars are accommodated inside the bus bar
accommodating parts 122 thus, the joint connector 101 described in PTL 1
cannot easily determine which bus bars of the patterns are received by a visual

check of appearance.
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Also, in PTL 1, a continuity test method of the received bus bar is
described, but identification of the bus bar patterns in the case of receiving the
plural bus bars is not suggested and there was a problem that the bus bar
patterns cannot be identified easily.

It is therefore one advantageous aspect of the present invention to
provide a joint connector capable of easily visually determining a pattern of a
bus bar received in the joint connector and identifying the pattern of the
received bus bar by a continuity test, and a method for identifying the bus bar

pattern in the joint connector.

Solution to Problem

According to one aspect of the invention, there is provided a joint
connector, comprising:

a bus bar for juxtaposing plural tab pieces to be connected to mating
terminals, and

a housing, having a bus bar accommodating part accommodating the
bus bar, including plural terminal receiving chambers for receiving the mating
terminals , and formed with plural continuity check holes at a back end of the
housing so as to expose a back end of the bus bar,

in a case where the plural bus bars are accommodated in the bus bar
accommodating parts, at least one of the continuity check holes is positioned

between the adjacent bus bars, and the at least one of the continuity check

holes is formed in a resin-sealed part filled with an insulating resin material .

The continuity check holes may be arranged in a pitch so as to be
arranged at middle between the adjacent terminal receiving chambers.

According to another aspect of the invention, there is provided a
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method for identifying a bus bar pattern in the joint connector described in the
above, comprising:

preparing plural continuity test pins, disposed at positions each of
which corresponding to the resin-sealed part provided in each of bus bar
patterns;

preparing plural continuity pins, disposed at positions each of which
corresponding to the continuity check holes which is not formed in the
resin-sealed part in any bus bar patterns';

executing continuity tests for each of the continuity test pins; and

identifying the bus bar pattern based on arrangement of the continuity
test pins which become non-conducting to the bus bar.

According to the invention, when the plural bus bars are
accommodated in the bus bar accommodating parts, the continuity check hole
positioned between the adjacent bus bars is formed in the resin-sealed part
and has a form different from the other continuity check holes in appearance,
so that patterns of the bus bars received in the joint connector can easily be
visually determined by visually checking the presence or absence of the
resin-sealed part, a position of the resin-sealed part, etc.

According to the invention, only the continuity test pin corresponding
to the position of the resin-sealed part becomes non-conducting when a
continuity test is performed, so that the pattern of the bus bar received can be
identified speedily and surely by determining whether or not any continuity test
pin of the plural continuity test pins is non-conducting, and manufacture etc. of

a wire harness equippéd with the joint connector can be facilitated.

Advantageous Effects of Invention
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In the joint connector according to the invention, the patterns of the
bus bars accommodated in the joint connector can easily be visually
determined by visually checking the presence or absence of the resin-sealed
part, the position of the resin-sealed part, etc.

Also, in the method for identifying the bus bar pattern in the joint
connector according to the invention, only the continuity test pin corresponding
to the position of the resin-seéled part- becomes non-conducting when the
continuity test is performed, so that the pattern of the bus bar received can be
identified speedily and surely by determining whether or not any continuity test

pin of the plural continuity test pins is non-conducting.

Brief Description of Drawings

Fig. 1 is a perspective view of a joint connector. according to an
embodiment of the invention.

Fig. 2A is a longitudinal sectional view of a state before a connecting
terminal of the joint connector shown in Fig. 1 is received.

Fig. 2B is a longitudinal sectional view of a state of doubly locking the
connecting terminal of the joint connector shown in Fig. 1.

Fig. 3 is a sectional view taken on line A-A of Fig. 2A.

Fig. 4 is a perspective view of a state of uniting the three joint
connectors shown in Fig. 1. |

Fig. 5A is an explanatory diagram of a state at the time of a continuity
test in the case of constructing the pattern of bus bars received in a housing of
three bus bars with three poles, four poles and three poles.

 Fig. 5B is an explanatory diagram of a state at the time of the
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continuity test in the case of constructing the pattern of bus bars received in
the housing of two bus bars with four poles and six poles.

Fig. 5C is an explanatory diagram of a state at the time of the
continuity test in the case of constructing the pattern of bus bars received in
the housing of two bus bars with five poles and five poles.

Fig. 5D is an explanatory diagram of a state at the time of the
continuity test in the case of constructing the pattern of bus bars received in
the housing of one bus bar with ten poles.

Fig. 6 is a sectional plan view of a part of a conventional joint
connector.

Fig. 7 is an inner surface view of a cover shown in Fig. 6.

Description of Embodiments

A preferred embodiment of a joint connector and a method for
identifying a bus bar pattern in the joint connector according to the invention
will hereinafter be described in detail with reference to the drawings.

First, a configuration of the joint connector of one embodiment will be
described.

Figs. 1 to 4 show the joint connector of ohe embodiment of the
invention, and Fig. 1 is a perspective view seen from the oblique front of one
embodiment of the joint connector according to the invention, and Fig. 2A is a
Iongitudinél sectional view of a state before a connecting terminal of the joint
connector shown in Fig. 1 is received, and Fig. 2B is a longitudinal sectional
view of a state of doubly locking the connecting terminal of the joint connector

shown in Fig. 1, and Fig. 3 is a sectional view taken on line A-A of Fig. 2A, and
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Fig. 4 is a perspective view of a state of uniting the three joint connectors
shown in Fig. 1.

This joint connector 1 of one embodiment includes a bus bar 11
formed of a metal plate, and a housing 21 made of insulating resin for
receiving and holding this bus bar 11.

The bus bar 11 juxtaposes plural tab pieces 12 capable of being fitted
and connected to mating terminals 31. The plural tab pieces 12 are
integrated with a coupling part 13 (see Fig. 4) consecutively installed in a back |
ends of the tab pieces 12, and short-circuit connection between the mating
terminals 31 connected.to each of the tab pieces 12 is made.

Also, in the housing 21 of the embodiment, the plural housings 21 can
be united in a state of vertically laminating the plural mutual housings 21 in
multiple steps and slide fitting protrusions 25 for coupling the mutual housings
are provided on both side surfaces of the housing 21 as shown in Figs. 1 and 4.
Also, guides 26 for coupling for locking the slide fitting protrusions 25 of the
other housing 21 stacked are formed integrally to the upper ends of both side
surfaces of the housing 21.

In the housing 21 of the embodiment, bus bar accommodating parts
22 for accommodating the bus bar 11 are included in the back end side and
also plural terminal receiving chambers 23 are formed in the front end side as
shown in Fig. 2.

The housing 21 is equipped with the ten terminal receiving chambers
23 at equal distances in one line laterally. An arrangement pitch of the
terminal receiving chambers 23 matches with an arrangement pitch of the tab

pieces 12 in the bus bar 11.
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Also, in the case of the housing 21 of the embodiment, a lance 27 for
locking and retaining the mating terminal 31 inserted into the terminal receiving
chamber 23 is provided inside the terminal receiving chamber 23 as shown in
Fig. 2. Also, a double locking member 28 for regulating movement of the
mating terminal 31 locked by the lance 27 and locking a locked state is
provided in a position of a bottom wall of the terminal receiving chamber 23.

The double locking member 28 is formed integrally to a bottom wall of
the housing 21 by a thin-wall hinge 29. The double locking member 28 can
turn between a retracting position shown in Fig. 2A and a locking position
shown in Fig. 2B by a turn through the thin-wall hinge 29 as shown in Fig. 2A.
When the double locking member 28 moves in the locking position as shown in
Fig. 2B, the double locking member 28 engages with a recess 33 of the back
end of an angular tube-shaped fitting part of the mating terminal 31 and
regulates movement of the mating terminal 31. |

In the case of the embodiment, the bus bar 11 becomes received in
the bus bar accommodating parts 22 by insert molding in the case of molding
the housing 21.

In the case of the embodiment, the back end of the housing 21 is
provided with plural'continuity check holes 41 as shown in Figs. 3 and 4.
Each of the continuity check holes 41 is pierced in the back end of the housing
so as to expose the back end of the bus bar 11 of the bus bar accommodating
parts 22. Also, the plural conti‘nuity check holes 41 are disposed at an
arrangement pitch positioned in the middle between the adjacent terminal
receiving chambers 23. That is, an arrangement pitch is positioned in the

middle between the adjacent tab pieces 12 of the bus bar 11.
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Further, when plural bus bars 11A, 11B are accommodated in the bus
bar accommodating parts 22 as shown in Fig. 3 in the case of the joint
connector 1 of the embodiment, the continuity check hole 41 positioned
between the adjacent bus bars 11A, 11B is formed in a resin-sealed part 43
filled with an insulating resin material.

In the joint connector 1 of the embodiment described above, when the
plural bus bars 11A, 11B are accommodated in the bus bar accommodating
parts 22, the continuity check hole 41 positioned between the adjacent bus
bars 11A, 11B is formed in the resin-sealed part 43 and has a form different
from the other continuity check holes 41 in appearance, so that patterns of the
bus bars 11A, 11B received in the joint connector 1 can. easily be visually
determined by visually checking the presence or absence of the resin-sealed
part 43, a position of the resin-sealed part 43, etc.

Next, a method for identifying a pattern of a bus bar received in the
joint con‘nector 1 of one embodiment described above by a continuity test will
be described based on Figs. 5A to 5D.

This method for identifying the bus bar pattern in one embodiment is
a method capable of easily identifying the bus bar pattern by four continuity
test pins 51a, 51b, 51c¢, 51d and three continuity pins 53a, 53b, 53c bwhen
there are plural positions in which the resin-sealed part 43 is formed according
to a difference in the pattern of the bus bar 11 received in the bus bar
accommodating parts 22 in the joint connector 1 of one embodiment.

The four continuity test pins 51a, 51b, 51c, 51d are placed in
correspondence with positions of all the resin-sealed parts 43 generated in the

joint connector 1 of one embodiment according to a difference in the bus bar

10
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pattern, and a continuity test is performed from the continuity check hole 41 of
the corresponding position.

In the case of the embodiment, a first pattern shown in Fig. 5A, a
second pattern shown in Fig. 5B, a third pattern shown in Fig. 5C and a fourth
pattern shown in Fig. 5D are considered as the bus bar patterns generated in
the joint connector 1.

The first pattern shown in Fig. 5A is a pattern in which three bus bars
of a bus bar 11A with three poles, a bus bar 11B with four poles and a bus bar
11A with three poles in which the number of tab pieces 12 juxtaposed is three
are placed sequentially from the left end in the drawing.

In this pattern, among the nine continuity check holes 41a to 41i
arranged in the back end of the housing 21, the continuity check hole 41c
located in the third from the left end and the continuity check hole 41g located

in the seventh from the left end are set in the resin-sealed parts 43 filled with

an insulating resin agent.

The continuity test pins 51a, 51d of the four continuity test pins 51a,
51b, 51¢, 51d placed in the embodiment are placed in correspondence with the
positions of each of the resin-sealed parts 43 generated in the first pattern
shown in Fig. 5A.

The second pattern shown in Fig. 5B is a pattern in which two bus
bars of a bus bar 11B with four poles and a bus bar 11C with six poles are
placed sequentially from the left end in the drawing.

In this pattern, among the nine continuity check holes 41a to 41i
arranged in the back end of the housing 21, the continuity check hole 41d

located in the fourth from the left end is set in the resin-sealed part 43 filled

11
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with the insulating resin agent.

The continuity test pin 51b of the four continuity test pins 51a, 51b,
51c, 51d placed in the embodiment is placed in correspondence with the
position of the resin-sealed part 43 generated in the second pattern shown in
Fig. 5B. |

The third pattern shown in Fig. 5C is a pattern in which two bus bars
11D with five poles are placed sequentially from the left end in the drawing.

In this pattern, among the nine continuity check holes 41a to 41i
arranged in the back end of the housing 21, the continuity check hole 41e
located in the fifth from the left end is set in the resin-sealed part 43 filled with
the insulating resin agent.

The continuity test pin 51c of the four continuity test pins 51a, 51b,
51c, 51d placed in the embodiment is placed in correspondence with the
position of the resin-sealed part 43 generated in the third pattern shown in Fig.
5C.

The fourth pattern shown in Fig. 5D is a pattern in which one bus bar
11E with ten poles is placed inside the bus bar accommodating parts 22.

In this pattern, all the nine continuity check holes 41a to 41i arranged
in the back end of the housing 21 remain the through holes for exposing the
back end of the bus bar 11E.

In all the cases of the four bus bar patterns shown in Figs. 5A to 5D,
the three continuity pins 53a, 53b, 53c are placed in correspondence with
positions of the continuity check holes 41 in which resin-sealed part 43 is not
formed so that each of the bus bars received in the housing 21 becomes

conducting, and make conduction from the continuity check holes 41 of the

12
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corresponding positions to the bus bars 11.

As shown in Figs. 5A to 5D, the continuity pin 53a is placed in the
continuity check hole 41a located in the first from the left end in the drawing
and conducts to the bus bar in contact. The continuity pin 53b is placed in the
continuity check hole 41f located in the sixth from the left end in the drawing
and conducts to the bus bar in contact. The continuity pin 83c is pIaced in the
continuity check hole 41i located in the ninth from the left end in the drawing
and conducts to the bus bar in contact.

In this method for identifying the bus bar pattern in the embodiment, a
continuity test is performed by the four continuity test pins 51a, 51b, 51c, 51d
and the three continuity pins 53a, 53b, 53c and the pattern of the bus bar
received in the housing 21 is determined from arrangement of the continuity
test pins which become non-conducting to the bus bar.

Concretely, the case where the two continuity test pins 51a, 51d
become non-conducting is identified as the bus bar pattern shown in Fig. 5A,
and the case where the one continuity test pin 51b becomes non-conducting is
identified as the bus bar pattern shown in Fig. 5B, and the case where the one
continuity test pin 51c becomes non-conducting is identified as the bus bar
pattern shown in Fig. 5C, and the case where no continuity test pin becomes
non-conducting is identified as the bus bar pattern shown in Fig. 5D.

In the method for identifying the bus bar pattern of one embodiment
described above, only the continuity test pin corresponding to the position of
the resin-sealed part 43 becomes non-conducting when the continuity test is
performed, so that the pattern of the bus bar 11 received can be identified

speedily and surely by determining whether or not any continuity test pin 51a,

13
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51b, 51c, 51d is non-conducting, and manufacture etc. of a wire harness
equipped with the joint connector 1 can be facilitated.

Although the invention has been illustrated and described for the
particular preferred embodiments, it is apparent to a person skilled in the art
that various changes and modifications can be made on the basis of the
teachings of the invention. ' It is apparent that such changes and modifications
are within the spirit, scope, and intention of the inventions as defined by the
appended claims.

In addition, the joint connector and the method for identifying the bus
bar pattern in the joint connector of the invention are not limited to the
embodiment described above, and proper modifications, improvements, etc.
can be made.. Moreover, for example, any materials, shapes, dimehsions,
placement of each component and the number of components in the
embodiment described above can be used and they are not limited as long as
the invention can be achieved.

For example, the number of terminal receiving chambers formed in
the housing or a kind of pattern of the bus bar received in the housing can be
designed and changed to any number different from the embodiment
described above.

The present application is based on Japanese Patent Application No.
2010-070561 filed on March 25, 2010, the contents of which are incorporated

herein by way of reference.

Industrial Applicability

The present invention is extremely useful to easily visually determine

14
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a pattern of a bus bar received in the joint connector and to identify the pattern

of the received bus bar by a continuity test.

Reference Signs List

1
11

JOINT CONNECTOR

BUS BAR

11A,11B,11C,11D,11E BUS BAR

12
13
21
22
23
31
41
43

TAB PIECE

COUPLING PART

HOUSING

BUS BAR ACCOMMODATING PART
TERMINAL RECEIVING CHAMBER
MATING TERMINAL |
CONTINUITY CHECK HOLE
RESIN-SEALED PART

51a,51b,51¢,51d CONTINUITY TEST PIN

53a,53b,53c CONTINUITY PIN

15
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CLAIMS

1. A joint connector, comprising:

a bus bar for juxtaposing plural tab pieées to be connected to mating
terminals, and

a housing, having a bus bar accommodating part accommodating the
bus bar, including plural terminal recei'ving chambers for receiving the mating
terminals, and formed with plural continuity check holes at a back end of the
housing so as to expose a back end of the bus bar,

wherein, in a case where the plural bus bars are accommodated in
the bus bar accommodating parts, at least one of the continuity check holes is
positioned between the adjacent bus bars, and the at least one of the
continuity check holes is formed in a resin-sealed part filled with an insulating

resin material.

2. The joint connector according to Claim 1, wherein
the continuity check holes are arranged in a pitch so as to be

arranged at middle between the adjacent terminal receiving chambers.

3. A method for identifying a bus bar pattern in the joint connector
described in Claim 1, comprising:

preparing plural continuity test pins, disposed at positions each of
which corresponding to thé resin-sealed part provided in each of bus bar
patterns;

preparing plural continuity pins, disposed at positions each of which

corresponding to the continuity check holes which is not formed in the

16
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resin-sealed part in any bus bar patterns;
executing continuity tests for each of the continuity test pins; and
identifying the bus bar pattern based on arrangement of the continuity

test pins which become non-conducting to the bus bar.

17
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Fig. 2A
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Fig. 3
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