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(54) Electric connctor

(57)  An electric connector, which is connectable to
a counter-connector, comprises a main body (1); and
terminals (5A, 5B) disposed in the main body (1). The

FIG. 2

main body (1) has, for each of the terminals (5A, 5B), a
plurality of mounting portions for supporting the terminal
(5A or 5B). The terminal (5A or 5B) is placed in any one
of the plurality of mounting portions.
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Description

[0001] The present invention relates an electric con-
nector, which is connectable to any one of a plurality of
counter-connectors having different configurations from
each other.

[0002] Some different standards may be applied to a
certain kind of apparatus, with the result that there may
be used different kinds of connectors that have been
manufactured by different manufacturers in accordance
with the different standards. For instance, connection
terminals for car audio systems are different from each
other, depending upon the type of a car in a region. It
may be necessary to attach a specific connector, which
is exclusively used for a certain type of a car, when sell-
ing a speaker system, for example.

[0003] However, itis troublesome for a user to select,
when buying a speaker system, a product provided with
suitable connectors for the type of a car. A cost of the
product also increases.

[0004] An object of the present invention is therefore
to provide an electric connector, which is commonly con-
nectable to any one of a plurality of counter-connectors,
which have different configurations from each other.
[0005] Inorder to attain the aforementioned object, an
electric connector according to the first aspect of the
present invention, which is connectable to a counter-
connector, comprises:

a main body; and
terminals disposed in said main body,

characterized in that

said main body has, for each of said terminals, a
plurality of mounting portions for supporting the ter-
minal, and said terminal being placed in any one of
said plurality of mounting portions.

[0006] According to the first aspect of the present in-
vention, the terminal can be placed in any one of the
mounting portions so as to make the mounting position
of the terminal changeable. It is therefore possible to
connect the electric connector of the present invention
to any one of a plurality of counter-connectors having
different configurations from each other.

[0007] In the second aspect of the present invention,
each of said terminals may be a male-terminal.

[0008] In the third aspect of the present invention,
there may be adopted optional features that said male-
terminal comprises a flat plate-shaped terminal having
a rectangular cross section; and said plurality of mount-
ing portions for each of said terminals comprise a first
mounting portion and a second mounting portion, each
of said first and second mounting portions including a
groove having a cross section matching with said rec-
tangular cross section of said flat plate-shaped terminal,
a long side portion of said groove of said first mounting
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portion intersecting a long side portion of said groove of
said second mounting portion at right angles. According
to the third aspect of the present invention, it is possible
to place horizontally or vertically the flat plate-shaped
terminal on the main body.

[0009] In the fourth aspect of the present invention,
there may be adopted an optional feature that said main
body comprises a first block and a second block con-
nected to said first block so as to be openable and clos-
able, each of said terminals being selectively and de-
tachably placed in any one of said plurality of mounting
portions so as to make mounting positions of said ter-
minals changeable, when said second block is placed
in an opened position, and each of said terminals is held
stationarily in any one of said plurality of mounting por-
tions, when said second block is placed in a closed po-
sition. According to the fourth aspect of the present in-
vention, it is possible to change easily the mounting po-
sition of the terminal by opening the second block.
[0010] In the fifth aspect of the present invention,
there may be adopted an optional feature that said main
body includes a means for preventing said electric con-
nector from being connected to said counter-connector
in an improper positional relationship of said electric
connector relative to said counter-connector. According
to the fifth aspect of the present invention, it is possible
to prevent the electric connector from being connected
to the counter-connector in the improper positional re-
lationship of the former relative to the latter.

FIG. 1 is a side view illustrating an electric connec-
tor of the embodiment of the present invention,
which serves as the first type of gender changer;
FIG. 2 is a plan view illustrating the electric connec-
tor as shown in FIG. 1, in which the second block is
kept in the opened position;

FIG. 3 is a side view illustrating the electric connec-
tor of the embodiment of the present invention,
which serves as the second type of gender changer;
FIG. 4 is a plan view illustrating the electric connec-
tor as shown in FIG. 3, in which the second block is
kept in the opened position;

FIG. 5 is a plan view illustrating terminals of the
electric connector of the present invention;

FIGS. 6(a), 6(b) and 6(c) are side views of counter-
connectors, respectively, any one of which can be
connected to the electric connector of the present
invention; and

FIGS. 7(a), 7(b) and 7(c) are perspective views of
the counter-connectors as shown in FIGS. 6(a), 6
(b) and 6(c), respectively.

[0011] Now, an electric connector of an embodiment
of the present invention will be described in detail below
with reference to FIGS. 1 to 7(c). In the embodiment of
the present invention, the electric connector of the
present invention is used for connection of a car audio
system.
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[0012] FIG. 1 is a side view illustrating the electric
connector of the embodiment of the present invention,
which serves as the first type of gender changer; FIG.
2 is a plan view illustrating the electric connector as
shown in FIG. 1, in which the second block is kept in the
opened position; FIG. 3 is a side view illustrating the
electric connector of the embodiment of the present in-
vention, which serves as the second type of gender
changer; FIG. 4 is a plan view illustrating the electric
connector as shown in FIG. 3, in which the second block
is kept in the opened position; FIG. 5 is a plan view il-
lustrating terminals of the electric connector of the
present invention; FIGS. 6(a), 6(b) and 6(c) are side
views of counter-connectors, respectively, any one of
which can be connected to the electric connector of the
presentinvention; and FIGS. 7(a), 7(b) and 7(c) are per-
spective views of the counter-connectors as shown in
FIGS. 6(a), 6(b) and 6(c), respectively.

[0013] The electric connector 100, which serves as
the gender changer, includes a main body, i.e., a hous-
ing 1 formed of synthetic resin and a pair of terminals
5A, 5B, as shown in FIGS. 1 to 4. Each of the terminals
5A, 5B is a flat plate-shaped terminal having a rectan-
gular cross-section. The terminals 5A and 5B are con-
nected to lead wires 3A and 3B, respectively, through a
swaging connection. The lead wires 3A and 3B are con-
nected to positive and negative terminals of a loud-
speaker (not shown).

[0014] The housing 1 is composed of two blocks, i.e.,
the first block 11 and the second block 12, which is con-
nected to the first block 11 so as to be openable and
closable. The first block 11 is provided on its opposite
sides with a pair of engaging projections 11a, 11a. The
second block 12 is provided on its corresponding oppo-
site sides with a pair of engaging recesses 12a, 12a.
Engagement of the engaging projections 11a, 11a with
the engaging recesses 12a, 12a keeps the second block
12 in the closed position. In such a closed position, the
terminals 5A, 5B are held stationarily between the first
block 11 and the second block 12.

[0015] In the embodiment of the present invention,
each of the terminals 5A, 5B can be held not only in the
first position in which the long side of the cross section
of each of the terminals 5A, 5B extend along the vertical
direction as shown in FIG. 1, but also in the second po-
sition in which the long side thereof extend along the
horizontal direction as shown in FIG. 3.

[0016] FIG. 1 illustrates the first position in which the
terminals 5A, 5B are held in the housing 1 so that the
long side of the cross section of the terminal 5A faces
the long side of the cross section of the terminal 5B. FIG.
2 illustrates the second block 12 is kept in the opened
position. The housing 1 has, for each of the terminals
5A, 5B, the first and second mounting portions. Each of
the first and second mounting portions includes a
groove having a cross section matching with the rectan-
gular cross section of the flat plate-shaped terminal 5A
or 5B. The long side portion of the groove 21 or 22 of
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the first mounting portion intersects the long side portion
of the groove 18a and 18b, or 19a and 19b of the second
mounting portion at right angles.

[0017] More specifically, the first mounting portion into
which the terminal 5B is to be fitted, is composed of an
upper half vertically extending groove 18a formed in the
second block 12 and a lower half vertically extending
groove 18b formed in the first block 11, as is clear from
FIG. 3. The first mounting portion into which the terminal
5Ais to be fitted, is also composed of an upper half ver-
tically extending groove 19a formed in the second block
12 and a lower half vertically extending groove 19b
formed in the first block 11, as is clear from the same
figure.

[0018] The second mounting portion in which the ter-
minal 5B is to be fitted, is composed of a horizontally
extending groove 22 formed in the first block 11, as is
clear from FIG. 1. The second mounting portion in which
the terminal 5A is to be fitted, is also composed of a
horizontally extending groove 21 formed in the first block
11, as is clear from the same figure.

[0019] As shown in FIG. 5, the terminal 5A has a sin-
gle projection 51 and the terminal 5B has a pair of op-
posite projections 52, 53. The horizontally extending
groove 21 of the first block 11 has a recess 21a (see
FIG. 2) into which the above-mentioned projection 51 of
the terminal 5A can be fitted as shown in FIG. 4. The
horizontally extending groove 22 of the first block 11 has
a pair of opposite recesses 22a, 22b (see FIG. 2) into
which the above-mentioned opposite projections 52, 53
of the terminal 5B can be fitted as shown in FIG. 4. In
addition, the lower half vertically extending groove 19b
of the first block 11 has a recess (not shown) into which
the above-mentioned projection 51 of the terminal 5A
can be fitted. The upper half vertically extending groove
18a of the second block 12 has a recess 14 (see FIG.
2) into which the above-mentioned projection 52 of the
terminal 5B can be fitted, and the lower half vertically
extending groove 18b of the first block 11 has a recess
(not shown) into which the above-mentioned projection
53 of the terminal 5B can be fitted. Such a structure
makes it possible to fit the terminals 5A, 5B in their pre-
determined positions, respectively, thus preventing the
terminals 5A, 5B from being wrongly mounted on the
housing 1.

[0020] In addition, the first block 11 has recesses 16,
16, which communicate with both of the horizontally ex-
tending groove 21 and the lower half vertically extending
groove 19b, and both of the horizontally extending
groove 22 and the lower half vertically extending groove
18b, respectively, as shown in FIG. 2. The second block
12 also has corresponding recesses 17, 17, which com-
municate with the upper half vertically extending
grooves 18a and 19a, respectively, as shown in FIG. 2.
The recesses 16 and 16 of the first block 11 receive the
lead wires 3A and 3B, in cooperation with the recesses
17 and 17 of the second block 12.

[0021] Further, the second block 12 has projections
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24 and 26, which project in parallel to the projecting di-
rection of the terminals 5A, 5B. The first block 11 has a
projection 25, which projects in parallel to the above-
mentioned projections 24 and 26. The projections 24,
25 and 26 serve as the means for preventing the electric
connector 100 from being connected to the first to third
counter-connectors 200, 300 and 400 as shown in
FIGS. 7(a) to 7(c) in an improper positional relationship
of the electric connector 100 relative thereto, respective-
ly. The function of the projections 24, 25 and 26 will be
described later.

[0022] In the first position as shown in FIG. 1, the ter-
minals 5A and 5B are held in their respective first mount-
ing portions, i.e., the upper and lower half vertically ex-
tending grooves 19a, 19b, and the upper and lower half
vertically extending grooves 18a, 18b, respectively, so
that the long side of the cross section of the terminal 5A
faces the long side of the cross section of the terminal
5B. In the above-mentioned first position, the projection
51 of the terminal 5A is fitted into the above-described
recess (not shown) of the first block 11, on the one hand,
and the projections 52, 53 of the terminal 5B are fitted
into the recess 14 of the second block 12 and the above-
described recess (not shown) of the first block 11, re-
spectively, on the other hand.

[0023] FIG. 3 illustrates the second position in which
the terminals 5A, 5B are held in the housing 1 so that
the short side of the cross section of the terminal 5A
faces the short side of the cross section of the terminal
5B. FIG. 3 illustrates the second block 12 is kept in the
opened position. In the above-mentioned second posi-
tion, the projection 51 of the terminal 5A is fitted into the
above-described recess 21a of the first block 11, on the
one hand, and the projections 52, 53 of the terminal 5B
are fitted into the recesses 22a, 22b of the first block 11,
on the other hand.

[0024] The electric connector 100 of the above-de-
scribed embodiment of the present invention can be
connected to any one of counter-connectors 200, 300
and 400 as shown in FIGS. 7(a) to 7(c), respectively.
Each of the first to third counter-connectors 200, 300
and 400 is provided with connection terminals (not
shown), to which lead wires 7, 7 are connected, as
shown in FIGS. 7(a) to 7(c). The lead wire 7, 7 are con-
nected to an output unit of an amplifier of an audio sys-
tem, which is to be mounted on a car. When the electric
connector 100 of the present invention is connected to
any one of the first to third counter-connectors 200, 300
and 400, the terminals 5A, 5B of the electric connector
100 come into contact with the connection terminals of
any one of the first to third counter-connectors 200, 300
and 400 so that output terminals of the above-men-
tioned amplifier are connected to the terminals of the
loudspeaker.

[0025] The electric connector 100 of the present in-
vention, in which the terminals 5A, 5B are held in the
first position so that the long side of the cross section of
the terminal 5A faces the long side of the cross section
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of the terminal 5B as shown in FIGS. 1 and 2, can be
connected to the first counter-connector 200 as shown
in FIGS. 6(a) and 7(a). FIG. 6(a) is a side view of the
first counter-connector 200, which is placed in the nor-
mal position relative to the electric connector 100 of the
present invention as shown in FIG. 1. The electric con-
nector 100 of the present invention can be connected to
the first counter-connector 200 in such a proper posi-
tional relationship of the former relative to the latter.
However, in the improper positional relationship thereof,
for example in case where the first counter-connector
200 is turned by 180 degree from the state as shown in
FIG. 6(a), the projection 24 (see FIGS. 1 to 4) formed
on the housing 1 comes into contact with the end surface
of the first counter-connector 200, thus disabling the
electric connector 100 of the present invention from be-
ing connected to the first counter-connector 200. It is
therefore possible to prevent reliably the electric con-
nector 100 from wrongly connected to the first counter-
connector 200 in the improper positional relationship (i.
e., preventing the positive and negative terminals of the
electric connector 100 from being wrongly connected to
the negative and positive terminals of the first counter-
connector 200, respectively).

[0026] The electric connector 100 of the present in-
vention, in which the terminals 5A, 5B are held in the
first position so that the short side of the cross section
of the terminal 5A faces the short side of the cross sec-
tion of the terminal 5B as shown in FIGS. 3 and 4, can
be connected to any one of the second counter-connec-
tor 300 as shown in FIGS. 6(b) and 7(b) and the third
counter-connector 400 as shown in FIGS. 6(c) and 7(c).
FIG. 6(b) is a side view of the second counter-connector
200, which is placed in the normal position relative to
the electric connector 100 of the present invention as
shown in FIG. 1. The electric connector 100 of the
present invention can be connected to the second coun-
ter-connector 300 in such a proper positional relation-
ship of the former relative to the latter. FIG. 6(c) is a side
view of the third counter-connector 400, which is placed
in the normal position relative to the electric connector
100 of the present invention as shown in FIG. 1. The
electric connector 100 of the present invention can also
be connected to the third counter-connector 400 in such
a proper positional relationship of the former relative to
the latter.

[0027] However, in the improper positional relation-
ship, for example in case where the second counter-
connector 300 is turned by 180 degree from the state
as shown in FIG. 6(b), the projection 25 (see FIGS. 1 to
4) formed on the housing 1 comes into contact with the
end surface of the second counter-connector 300, thus
disabling the electric connector 100 of the present in-
vention from being connected to the second counter-
connector 300. Itis therefore possible to prevent reliably
the electric connector 100 from wrongly connected to
the second counter-connector 300 in the improper po-
sitional relationship (i.e., preventing the positive and
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negative terminals of the electric connector 100 from be-
ing wrongly connected to the negative and positive ter-
minals of the second counter-connector 300, respec-
tively).

[0028] In the improper positional relationship, for ex-
ample in case where the third counter-connector 400 is
turned by 180 degree from the state as shown in FIG. 6
(c), the projection 26 (see FIGS. 1 to 4) formed on the
housing 1 comes into contact with the end surface of the
third counter-connector 400, thus disabling the electric
connector 100 of the present invention from being con-
nected to the third counter-connector 400. It is therefore
possible to prevent reliably the electric connector 100
from wrongly connected to the third counter-connector
400 in the improper positional relationship (i.e., prevent-
ing the positive and negative terminals of the electric
connector 100 from being wrongly connected to the neg-
ative and positive terminals of the third counter-connec-
tor 400, respectively).

[0029] According to the electric connector of the em-
bodiment of the presentinvention, the electric connector
100 can be connected to any one of the first to third
counter-connectors 200, 300 and 400, thus coping with
a problem of compatibility with many counter-connec-
tors, which are different from each other in accordance
with types of a car. There is no need to provide many
kinds of connectors corresponding to counter-connec-
tors used in accordance with the types of a car. It is
therefore possible for a user to apply the speaker sys-
tem to any one of many types of a car, utilizing the elec-
tric connector of the present invention, which is connect-
able to any one of the counter-connectors that are used
exclusively for many types of a car.

[0030] The housing 1 of the electric connector 100 re-
jects insertion of any one of the first to third counter-
connectors 200, 300 and 400 therein in the improper po-
sitional relationship of the electric connector 100 relative
to any one of these counter-connectors. It is therefore
possible to prevent the electric connector 100 from be-
ing wrongly connected to any one of the first to third
counter-connectors 200, 300 and 400.

[0031] In the above-described embodiment of the
presentinvention, the presentinvention is applied to the
male connector with the male-terminals, which is con-
nectable to any one of the female connectors, i.e., the
first to third counter-connectors 200, 300 and 400. The
present invention may be applied to a female connector,
which is connectable to any one of male connectors.

Claims

1. An electric connector, which is connectable to a
counter-connector, comprising:

a main body (1); and
terminals (5A, 5B) disposed in said main body

(1),
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characterized in that

said main body (1) has, for each of said termi-
nals (5A, 5B), a plurality of mounting portions
for supporting the terminal (5A or 5B), and said
terminal (5A or 5B) being placed in any one of
said plurality of mounting portions.

2. The electric connector as claimed in Claim 1, char-
acterized in that:

each of said terminals (5A, 5B) is a male-termi-
nal.

3. The electric connector as claimed in Claim 2, char-
acterized in that:

said male-terminal comprises a flat plate-
shaped terminal having a rectangular cross
section; and

said plurality of mounting portions for each of
said terminals (5A, 5B) comprise a first mount-
ing portion and a second mounting portion,
each of said first and second mounting portions
including a groove having a cross section
matching with said rectangular cross section of
said flat plate-shaped terminal, a long side por-
tion of said groove (21, 22) of said first mount-
ing portion intersecting a long side portion of
said groove (18a and 18b, 19a and 19b) of said
second mounting portion at right angles.

4. The electric connector as claimed in any one of
Claims 1 to 3,
characterized in that:

said main body (1) comprises a first block (11)
and a second block (12) connected to said first
block (11) so as to be openable and closable,
each of said terminals (5A, 5B) being selective-
ly and detachably placed in any one of said plu-
rality of mounting portions so as to make
mounting positions of said terminals (5A, 5B)
changeable, when said second block (12) is
placed in an opened position, and each of said
terminals (5A, 5B) is held stationarily in any one
of said plurality of mounting portions, when said
second block (12) is placed in a closed position.

5. The electric connector as claimed in any one of
Claims 1 to 4,
characterized in that:

said main body (1) includes a means (24, 25, 26)
for preventing said electric connector from being
connected to said counter-connector in an im-
proper positional relationship of said electric
connector relative to said counter-connector.
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FIG. 7(a)
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