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(54) Electric connector

(57) An electric connector 20 comprises a first con-
nector 23 including a plurality of signal terminals and
mounted on a main print circuit board 21, a second con-
nector 24 including three connecting pins 24a, 24b and
24c arranged at regular intervals, the first and third con-
necting pins 24a and 24c being connected to two signal
terminals 23d and 23e to be switched in the first con-
nector and a signal to be switched being supplied to the
first and third connecting pins through normally-closed
contacts 25a and 25b and directly to the second con-
necting pin 24b, and an auto fuse 30 including two con-
tacts 32 and 33 arranged at a regular interval to be
selectively engaged with two continuous connecting
pins on one of sides or the other side of the second con-
nector, the two contacts being electrically connected to
each other, and serving to open the normally-closed
contact coming in contact with the first or third connect-
ing pin when being engaged with the second connector,
wherein the two signal terminals 23d and 23e to be
switched in the first connector and the first and third
connecting pins 24a and 24c of the second connector
are mounted on a sub-print circuit board 31 including
connecting patterns 31a and 31b to be connected to
each other.
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Description

BACKGROUND OF THE INVENTION

Field of invention

[0001] The present invention relates to an electric
connector for connecting an audio system for automo-
biles and more particularly to an electric connector hav-
ing an ISO standard for connecting various signal lines
together.

Related art

[0002] Conventionally, such an electric connector is
constituted as shown in Fig. 9, for example.
[0003] In Fig. 9, an electric connector 1 is mounted
on a print circuit board 2 of an audio system for automo-
biles through solder dipping, for example, and is used
for connecting various signal lines, that is, a power sup-
ply, an audio signal, and lines for ACC (Accessory),
BUP (Back Up) and a speaker to the body side.
[0004] A connector 3 for a speaker connected to the
speaker on the body side and a connector 4 for a signal
line connected to the power supply on the body side are
connected to the electric connector 1 thus mounted on
the print circuit board 2. Consequently, an on-vehicle
speaker is connected, and furthermore, power is sup-
plied to the audio system for automobiles which is pro-
vided on the print circuit board 2. Moreover, the audio
signal is output to an apparatus which is not shown.
[0005] Such an electric connector having the ISO
standard has widely been employed in automobile man-
ufacturers in various countries, particularly, Europe. The
connector is unified to be common and has various wir-
ings depending on the automobile manufactures in
some cases. For example, the electric connector having
the ISO standard is provided with ACC (accessory) and
BUP (back up) wirings which are reverse to each other
in some cases.
[0006] In order to cope with the difference between
the wirings, conventionally, there has been employed a
method of interposing an adaptor 5 for circuit conver-
sion between the electric connector 1 and the connector
4 for a signal line as shown in Fig. 10.
[0007] In the adaptor 5 for circuit conversion, a con-
necting terminal which is removable in a middle portion
is provided on signal lines 5a and 5b related to the ACC
and the BUP. By rearranging the connecting terminal if
necessary, the ACC and the BUP can be connected cor-
rectly.
[0008] However, if such an adaptor 5 for circuit con-
version is used to correspond to automobile manufac-
tures having different wirings, the number of parts is
increased so that a cost is increased and a work for
rearranging the connecting terminals is required, result-
ing in a deterioration in workability.
[0009] On the other hand, there has also been

known an electric connector capable of easily replacing
wirings as shown in Figs. 11 to 13, for example.

[0010] In Figs. 11 and 13, an electric connector 10
is constituted by a body 12 formed of a mold resin which
is mounted on a main print circuit board 11 (the print cir-
cuit board 2 in Fig. 10) at the user side, a first connector
13 including two 8-pin connectors 13a and 13b provided
in the body 12, a second connector 14 including a 3-pin
connector and an auto fuse 16 attached to the second
connector 14 (see Figs. 11, 14 and 5).
[0011] The first connector 13 includes the two 8-pin
connectors 13a and 13b. The connector 13a constitutes
a connector for a speaker (a B-part) and the connector
13b constitutes a connector for an A-part.
[0012] Each of the connectors 13a and 13b has a
contact pin 13c penetrating through the back face of the
body 12 in a longitudinal direction as shown in Fig. 12.
An end of the contact pin 13c which is extended rear-
ward is protruded longitudinally from below the body 12
and sideward (downward in Fig. 11).
[0013] The second connector 14 is constituted by
the 3-pin connector and has connecting pins 14a, 14b
and 14c for conversion which are arranged at regular
intervals, penetrate through the back face of the body
12 in a longitudinal direction and are extended sideward
(rearward in Fig. 11) as shown in Figs. 11 and 12.
[0014] As shown in Fig. 13, the second connector
14 has the top (first) connecting pin 14a connected to a
fourth pin (A4) 13e of the connector 13b for an A-part of
the first connector 13, and the third connecting pin 14c
connected to a seventh pin (A7) 13d of the connector
13b for an A-part of the first connector 13. This connec-
tion is carried out through a conductive pattern formed
on the main print circuit board 11 at the user side.
[0015] Furthermore, the second connector 14 has
the second connecting pin 14b connected to a BUP out-
put terminal of a circuit, for example, and a signal is out-
put to the print circuit board at the user side.
[0016] The contact pins 14a, 14b and 14c are
formed of a conductor, and have ends inserted in
through holes provided on the main print circuit board
11 at the user side and electrically connected at the
lower edges of the through holes by soldering during
mounting and the other ends protruded forward in the
body 12 such that contacts can be opened when the
corresponding connecting terminals 15a and 15b and
the auto fuse 16 (see Figs. 12, 14 and 15) are to be con-
nected.
[0017] On the other hand, the connecting terminals
15a and 15b acting as normally-closed contacts are
provided adjacently to the first and third connecting pins
14a and 14c in the second connector 14.
[0018] The connecting terminals 15a and 15b are
formed of an elastic member and have almost inverted
U-shaped sections as shown in Fig. 12. Each of the
connecting terminals 15a and 15b has one of ends
extended downward and sideward (rearward in Fig. 11)
through the body 12 and the other end provided in con-
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tact with each of the connecting pins 14a and 14c with
elasticity.

[0019] The other end of each of the connecting ter-
minals 15a and 15b is protruded into a hollow portion
14d of the second connector 14 and is pressed against
the elasticity of each of the connecting terminals 15a
and 15b through the body of the auto fuse 16 entering
the hollow portion 14d and is separated from each of
the connecting pins 14a and 14c of the second connec-
tor 14 when the auto fuse 16 is attached to the second
connector 14 as will be described below.
[0020] Moreover, one of the ends of each of the
connecting terminals 15a and 15b is protruded from the
side face of the body 12, is inserted in the through hole
provided on the main print circuit board 11 at the user
side and is electrically connected at the lower edge of
the through hole by soldering during the mounting.
Thus, the end is connected to the connecting terminal
for ACC of a circuit provided on the main print circuit
board 11, for example.
[0021] Fig. 14 shows the auto fuse 16 which is
attached to the second connector 14 to selectively
short-circuit the connecting pin.
[0022] The auto fuse 16 itself has a known structure
and has been put on the market, and is constituted by a
body 16a which can be inserted into the hollow portion
14d opened upward in the second connector 14 and two
contacts 16b and 16c protruded downward to abut on
the upper end of the connecting pin 14a for conversion
of the second connector 14 in the body 16 (see Fig. 14).
[0023] The body 16a is formed of an insulating
material, presses one of the ends of each of the con-
necting terminals 15a and 15b protruded into the hollow
portion 14d and separates the end from each of the
connecting pins 14a and 14c when the body 16a is
inserted into the hollow portion 14d of the second con-
nector 14.
[0024] Moreover, the contacts 16b and 16c of the
auto fuse 16 are electrically connected to each other in
the body 16a or are constituted integrally.
[0025] Consequently, the auto fuse 16 is selectively
inserted into the hollow portion 14d of the second con-
nector 14 and is attached thereto such that the two con-
tacts 16b and 16c are engaged with the first connecting
pin 14a and the second connecting pin 14b of the sec-
ond connector 14 or with the second connecting pin 14b
and the third connecting pin 14c of the second connec-
tor 14.
[0026] According to the electric connector 10 hav-
ing such a structure, the bottom face of the body 12 is
mounted on the upper face of the main print circuit
board 11 such that the lower ends of the contact pins
13c, 14a, 14b and 14c and the connecting pins 15a and
15b are inserted into the through holes (not shown) pro-
vided on the main print circuit board 11 respectively dur-
ing the mounting on the main print circuit board 11 at
the user side. Then, the lower ends of the contact pins
13c, 14a, 14b and 14c and the connecting pins 15a and

15b are soldered at the lower ends of the through holes
of the main print circuit board 11 by solder dipping, for
example, and can be electrically connected to the circuit
provided on the lower face of the main print circuit board
11.

[0027] Consequently, the connecting terminals of
the connectors 13a and 13b of the first connector 13 are
connected to the connecting terminals of the circuit pro-
vided on the main print circuit board 11 except for the
fourth and seventh pins of the connector 13b, and the
fourth pin 13e and the seventh pin 13d of the connector
13b are connected to the first connecting pin 14a and
the third connecting pin 14c of the second connector 14
through conductive patterns 11a and 11b formed on the
main print circuit board 11 as shown in Fig. 15.
[0028] Furthermore, the second connecting pin 14b
of the second connector 14 is connected to the BUP
output terminal of the circuit provided on a print circuit
board (not shown) of a car audio system.
[0029] Moreover, one of the ends of each of the
connecting terminals 15a and 15b is connected to the
connecting terminal for ACC of the circuit provided on
the main print circuit board 11.
[0030] Then, the auto fuse 16 is selectively
attached to the second connector 14 as described
above corresponding to a wiring specification of a con-
necting socket on the body side to be connected to the
first connector 13 of the electric connector 10 which is
determined by automobile manufactures.
[0031] Consequently, the BUP and the ACC are
selectively connected to the fourth pin 13e or the sev-
enth pin 13d of the connector 13b for an A-part of the
first connector 13 depending on a position where the
auto fuse 16 is to be attached.
[0032] More specifically, when the body 16a of the
auto fuse 16 is inserted into the hollow portion 14d of
the second converting connector 14 such that the two
contacts 16b and 16c of the auto fuse 16 are engaged
with the first and second connecting pins 14a and 14b of
the second connector 14, the body 16a of the auto fuse
16 presses the other end of the connecting terminal 15a
to be separated from the first connecting pin 14a and
short-circuits the first connecting pin 14a and the sec-
ond connecting pin 14b of the second connector 14
through the two contacts 16b and 16c of the auto fuse
16. At this time, the connecting terminal 15b is not
pressed by the body 16a of the auto fuse 16 and is
therefore maintained in contact with the third connecting
pin 14c.
[0033] Consequently, the ACC is connected to the
seventh pin 13d of the connector 13b for an A-part of
the first connector 13 through the connecting terminal
15b and the BUP output is connected from the connect-
ing pin 14b to the fourth pin 13e of the connector 13b for
an A-part of the first connector 13 through the auto fuse
16.
[0034] On the other hand, when the body 16a of the
auto fuse 16 is inserted into the hollow portion 14d of
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the second converting connector 14 such that the two
contacts 16b and 16c of the auto fuse 16 are engaged
with the second connecting pin 14b and the third con-
necting pin 14c of the second connector 20, the body
16a of the auto fuse 16 presses the other end of the
connecting terminal 15b to be separated from the third
connecting pin 14c and short-circuits the second con-
necting pin 14b and the third connecting pin 14c of the
second connector 14 through the two contacts 16a and
16b of the auto fuse 16. At this time, the connecting ter-
minal 15a is not pressed by the body 16a of the auto
fuse 16 and is therefore maintained in contact with the
first connecting pin 14a.

[0035] Consequently, the BUP output is connected
to the seventh pin 13d of the connector 13b for an A-
part of the first connector 13 through the auto fuse 16
and the ACC is connected to the fourth pin 13e of the
connector 13b for an A-part of the first connector 13
through the connecting terminal 15a.
[0036] In the electric connector 10 thus mounted on
the main print circuit board 11, the connecting socket on
the body side is inserted into each of the connectors
13a and 13b of the first connector 13. Consequently, a
desirable electrical connection can be carried out.
[0037] More specifically, the fourth pin or the sev-
enth pin of the connector 13b for an A-part of the first
connector 13 can properly be set to the BUP and the
ACC corresponding to the automobile manufactures
through the position where the auto fuse 16 is to be
attached to the second connector 14. Accordingly, the
connecting plug on the body side can be directly con-
nected to the first connector 13 of the electric connector
10 without using an adaptor for circuit conversion corre-
sponding to all automobile manufactures having differ-
ent wirings.
[0038] In the electric connector 10 having such a
structure, however, the fourth pin 13e and the seventh
pin 13d of the connector 13b for an A-part of the first
connector 13 and the contact pins 14a and 14c of the
second connector 14 are mounted on the main print cir-
cuit board 11 at the user side and are electrically con-
nected to each other through the connecting pattern
formed on the main print circuit board 11 as shown in
Fig. 15.
[0039] Therefore, a back-up current supplied from
an automobile is output from the fourth pin 13e or the
seventh pin 13d of the connector 13b for an A-part of
the first connector 13 to the main print circuit board 11
at the user side, is output to the contact pin 14a or 14c
of the second connector 14 through the connecting pat-
tern formed on the main print circuit board 11 at the user
side, and is further output from the connecting terminal
15a or 15b to the main print circuit board 11 at the user
side through the auto fuse 16 again.
[0040] Accordingly, the main print circuit board 11
at the user side should be provided with mounting
spaces and through holes for the fourth pin 13e and
seventh pin 13d of the connector 13b for an A-part of

the first connector 13 and the contact pins 14a and 14c
of the second connector 14 and requires the connecting
pattern for mutually connecting the through holes.
Therefore, there has been a problem in that the size of
the main print circuit board 11 is increased and the
design of a circuit pattern in the main print circuit board
11 is restricted.

SUMMARY OF INVENTION

[0041] In consideration of the above-mentioned
respects, it is an object of the present invention to pro-
vide an electric connector having a simple and inexpen-
sive structure in which a wiring between a first
connector and a second connector can be carried out
without passing through a main print circuit board at the
user side.
[0042] In order to achieve the object, the present
invention provides an electric connector (20) comprising
a first connector (23) including a plurality of signal termi-
nals and mounted on a main print circuit board (21), a
second connector (24) including three connecting pins
(24a), (24b) and (24c) arranged at regular intervals, the
first and third connecting pins (24a) and (24c) being
connected to two signal terminals (23d) and (23e) to be
switched in the first connector (23) and a signal to be
switched being supplied to the first arid third connecting
pins (24a) and (24c) through normally-closed contacts
(25a) and (25b) and directly to the second connecting
pin (24b), and an auto fuse (30) including two contacts
(32) and (33) arranged at a regular interval to be selec-
tively engaged with two connecting pins on one of sides
or the other side of the second connector (24), the two
contacts being electrically connected to each other, and
serving to open the normally-closed contacts (25a) and
(25b) coming in contact with the first or third connecting
pin (24a) or (24c) when being engaged with the second
connector (24), wherein the two signal terminals (23d)
and (23e) to be switched in the first connector (23) and
the first and third connecting pins (24a) and (24c) of the
second connector (24) are mounted on a sub-print cir-
cuit board (31) including connecting patterns (31a) and
(31b) to be connected to each other.
[0043] According to the structure, one of the signal
lines to be switched (a power supply, an audio signal
and a control signal) is connected to the first and third
connecting pins (24a) and (24c) of the second connec-
tor (24) through the normally-closed contacts (25a) and
(25b) and the other signal line is directly connected to
the second connecting pin (24b) of the second connec-
tor (24), and the first and third connecting pins (24a) and
(24c) of the second connector (24) are connected to the
corresponding signal terminals of the first connector
(23), respectively.
[0044] When the auto fuse (30) is attached to the
second connector (24) such that the two contacts (32)
and (33) of the auto fuse (30) are engaged with the first
and second connecting pins (24a) and (24c) of the sec-
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ond connector (24), the first and second connecting
pins (24a) and (24c) of the second connector (24) are
short-circuited by the auto fuse (30) and the normally-
closed contact (25a) provided in contact with the first
connecting pin (24a) is separated from the first connect-
ing pin (24a) through the body of the auto fuse (30).

[0045] Consequently, one of the signal lines to be
switched is connected through the normally-closed con-
tact (25b) to the signal terminal (23d) of the first connec-
tor (23) connected to the third connecting pin (24c) of
the second connector (24), and the other signal line to
be switched is connected through the auto fuse (30)
from the second connecting pin (24b) of the second
connector (24) to the signal terminal (23e) of the first
connector (23) connected to the first connecting pin
(24a) of the second connector (24).
[0046] On the other hand, when the auto fuse (30)
is attached to the second connector (24) such that the
two contacts (32) and (33) of the auto fuse (30) are
engaged with the second and third connecting pins
(24b) and (24c) of the second connector (24), the sec-
ond and third connecting pins (24b) and (24c) of the
second connector (24) are short-circuited by the auto
fuse (30) and the normally-closed contact (25b) pro-
vided in contact with the third connecting pin (24c) is
separated from the third connecting pin (24c) through
the body (31) of the auto fuse (30).
[0047] Consequently, one of the signal lines to be
switched is connected through the normally-closed con-
tact (25a) to the signal terminal (23e) of the first connec-
tor (23) connected to the first connecting pin (24a) of the
second connector (24), and the other signal line to be
switched is connected through the auto fuse (30) from
the second connecting pin (24b) of the second connec-
tor (24) to the signal terminal (23d) of the first connector
(23) connected to the third connecting pin (24c) of the
second connector (24).
[0048] Accordingly, in the case in which the two sig-
nal lines are replaced, the position where the auto fuse
(30) is to be attached to the second connector (24) is
shifted. Thus, it is possible to easily take countermeas-
ures for a difference in the wiring at the corresponding
connector side which is to be connected to the first con-
nector (23).
[0049] In this case, the two signal terminals (23d)
and (23e) to be switched in the first connector (23) and
the first and third connecting pins (24) and (24c) of the
second connector (24) are mounted on the sub-print cir-
cuit board (31) including the connecting patterns (31a)
and (31b) to be connected to each other. Consequently,
it is not necessary to provide, on the main print circuit
board (21) at the user side, the mounting spaces and
through holes for the signal terminals and the connect-
ing pins and the connecting patterns for mutually con-
necting them. Referring to the main print circuit board
(21) at the user side, accordingly, it is not necessary to
consider the mounting spaces, the through holes and
the connecting patterns during the design of a circuit

pattern. Therefore, the degree of freedom of a design
can be increased and the circuit pattern can be widened
so that reliability can be enhanced.

[0050] Furthermore, the signal terminals (23d) and
(23e) and the connecting pins (24a) and (24c) are pre-
viously mounted on the sub-print circuit board (31).
Consequently, it is possible to simplify a work for mount-
ing the electric connector (20) on the main print circuit
board (21) at the user side.
[0051] The designations in the parentheses are
attached for easy understanding as an example and are
not restricted.

BRIEF DESCRIPTION OF DRAWINGS

[0052]

Fig. 1 is a front view showing an electric connector
according to an embodiment of the invention,
Fig. 2 is a bottom view showing the electric connec-
tor of Fig. 1,
Fig. 3 is a right side view showing the electric con-
nector of Fig. 1,
Fig. 4 is a sectional view taken along the line Y1 -
Y1 in the electric connector of Fig. 1,
Fig. 5 is a rear view showing a main part in the elec-
tric connector of Fig. 1,
Fig. 6 is a schematic view showing a sate in which
a first connector and a second connector in the
electric connector of Fig. 1 are connected,
Fig. 7 is a front view showing an auto fuse to be
connected to the second connector in the electric
connector of Fig. 1,
Fig. 8 is a schematic perspective view showing a
state in which the electric connector of Fig. 1 is con-
nected to a sub-print circuit board and a main print
circuit board,
Fig. 9 is a schematic view showing a state in which
a conventional electric connector is used as an
example,
Fig. 10 is a schematic view showing the state of use
in which signal lines are replaced through the elec-
tric connector of Fig. 9,
Fig. 11 is a front view showing the conventional
electric connector according to another example,
Fig. 12 is a sectional view taken along the line X - X
in the electric connector of Fig. 11,
Fig. 13 is a schematic enlarged view showing a
state in which a first connector and a second con-
nector in the electric connector of Fig. 11 are con-
nected,
Fig. 14 is a front view showing an auto fuse to be
used in the electric connector of Fig. 11, and
Fig. 15 is a schematic perspective view showing a
state in which the electric connector of Fig. 11 is
connected to a print circuit board at the user side.
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DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0053] The invention will be described in detail
based on an embodiment with reference to the draw-
ings.
[0054] Figs. 1 to 8 show the structure of an electric
connector according to the embodiment of the inven-
tion.
[0055] In Figs. 1 to 3, an electric connector 20 is a
connector for connecting an audio system for automo-
biles having an ISO standard (ISO 30487 - 1) and is
constituted by a body 22 to be mounted on a main print
circuit board 21 at the user side, a first connector 23
including two 8-pin connectors 23a and 23b provided in
the body 22, a second connector 24 including a 3-pin
connector and an auto fuse 30 (see Fig. 7) to be
attached to the second connector 24, and furthermore,
a sub-print circuit board 31 fixed to a bottom face of the
body 22 (see Fig. 8).
[0056] The body 22 is formed of a mold resin, for
example, and the bottom face thereof (a lower face in
Fig. 1) comes in contact with an upper face of the main
print circuit board 21 during the work for mounting the
print circuit board.
[0057] The first connector 23 includes the two 8-pin
connectors 23a and 23b. The connector 23a constitutes
a connector for a speaker (a B part) and the connector
23b constitutes a connector for an A-part.
[0058] Each of the connectors 23a and 23b has a
contact pin 23c connected to the sub-print circuit board
31 through the back face of the body 22 in a longitudinal
direction as shown in Fig. 4. (In Fig. 1, the connector
23b has seven contact pins (indicated as A1 to A8)).
[0059] The second connector 24 is constituted by a
3-pin connector and has connecting pins 24a, 24b and
24c for conversion which are arranged at regular inter-
vals and penetrate through the back face of the body 22
in a longitudinal direction as shown in Figs. 1 and 5.
[0060] As shown in Fig. 6, the second connector 24
has the top (first) connecting pin 24a connected to a
fourth pin (A4) 23e of the connector 23b for an A-part of
the first connector 23, and the third connecting pin 24c
connected to a seventh pin (A7) 23d of the connector
23b for an A-part of the first connector 23.
[0061] Furthermore, the second connector 24 has
the second connecting pin 24b penetrating through the
back face of the body 12 in the longitudinal direction,
extended sideward (downward in Fig. 1) and connected
to a BUP output terminal of a circuit formed on the main
print circuit board 21 at the user side (see Fig. 8), for
example.
[0062] The contact pin 23c and the connecting pins
24a, 24b and 24c are formed of a conductor, and their
ends extended rearward are protruded rearward from
the back face of the body 22 excluding the contact pin
24b and are inserted in through holes provided on the
sub-print circuit board 31 and can be electrically con-

nected at lower edges of the through holes by soldering
during mounting and the other ends are protruded for-
ward in the body 22 such that contacts can abut when
the corresponding connecting terminals 25a and 25b
and the auto fuse 30 (see Fig. 5) are to be connected.

[0063] Moreover, one of ends of the connecting pin
24b penetrates through the back face of the body 22 in
the longitudinal direction, is extended sideward (down-
ward in Fig. 1), is inserted in a through hole provided on
the main print circuit board 21 and can be electrically
connected at a lower edge of the through hole by sol-
dering and the other end thereof is protruded upward in
the body 22 such that a contact 32 or 33 of the corre-
sponding auto fuse 30 can abut thereon (see Fig. 8).
[0064] On the other hand, the connecting terminals
25a and 25b acting as normally-closed contacts are
provided adjacently to the first and third connecting pins
24a and 24c in the second connector 24.
[0065] The connecting terminals 25a and 25b are
formed of an elastic member and have almost inverted
U-shaped sections as shown in Fig. 5. Each of the con-
necting terminals 25a and 25b has one of ends
extended rearward and sideward (downward in Fig. 1)
through the body 20 and connected to the main print cir-
cuit board 21, and the other end provided in contact with
each of the connecting pins 24a and 24c with elasticity.
[0066] The other end of each of the connecting ter-
minals 25a and 25b is protruded into a hollow portion
24d of the second connector 24 and is pressed against
the elasticity of each of the connecting terminals 25a
and 25b through the body of the auto fuse 30 entering
the hollow portion 24d and is separated from each of
the connecting pins 24a and 24c of the second connec-
tor 24 when the auto fuse 30 is attached to the second
connector 24 as will be described below.
[0067] Moreover, one of the ends of each of the
connecting terminals 25a and 25b is protruded down-
ward from the back face of the body 22, is inserted in
the through hole provided on the main print circuit board
21 and is electrically connected at the lower edge of the
through hole by soldering during the mounting. Thus,
the end is connected to the connecting terminal for ACC
of a circuit provided on the main print circuit board 21,
for example.
[0068] Fig. 7 shows the auto fuse 30 which is
attached to the second connector 24 to selectively
short-circuit the connecting pin.
[0069] The auto fuse 30 itself has a known structure
and has been put on the market, and is constituted by a
body 31 which can be inserted into the hollow portion
24d opened upward in the second connector 24 and two
contacts 32 and 33 protruded downward to abut on the
upper end of the connecting pin 24a for conversion of
the second connector 24 in the body 31.
[0070] The body 31 is formed of an insulating mate-
rial and presses one of the ends of each of the connect-
ing terminals 25a and 25b protruded into the hollow
portion 24d and separates the end from each of the
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connecting pins 24a and 24c when the body 31 is
inserted into the hollow portion 24d of the second con-
nector 24.

[0071] Moreover, the contacts 32 and 33 of the auto
fuse 30 are electrically connected to each other or are
constituted integrally.
[0072] Consequently, the auto fuse 30 is selectively
inserted into the hollow portion 24d of the second con-
nector 24 and is attached thereto such that the two con-
tacts 32 and 33 are engaged with the first connecting
pin 24a and the second connecting pin 24b of the sec-
ond connector 24 or with the second connecting pin 24b
and the third connecting pin 24c of the second connec-
tor 24.
[0073] Although the structure is almost the same as
that of the conventional electric connector 10 shown in
Figs. 11 to 15, the electric connector 20 according to the
embodiment of the invention has a different structure in
the following respect.
[0074] More specifically, the sub-print circuit board
31 is provided opposite to the back face of the body 22.
[0075] The sub-print circuit board 31 is a printed
board, and includes a through hole for accepting the
contact pin 23c and the connecting pins 24a and 24c
protruded from the back face of the body 22 and a con-
ductive pattern for properly connecting the through
holes, in particular, a connecting pattern 31a for con-
necting the first connecting pin 24a to the fourth pin (A4)
23e of the connector 23b for an A-part of the first con-
nector 23 and a connecting pattern 31b for connecting
the third connecting pin 24c to the seventh pin (A7) 23d
of the connector 23b for an A-part of the first connector
23 (other wiring patterns are omitted) as shown in Fig.
8.
[0076] The electric connector 20 according to the
embodiment of the invention has the above-mentioned
structure, and the back face of the body 22 is mounted
on the upper face of the main print circuit board 21 such
that the lower ends of the contact pin 23c and the con-
necting pins 24a and 24c are inserted into the through
holes (not shown) provided on the sub-print circuit
board 31 respectively during assembly. Then, the lower
ends of the contact pin 23c and the connecting pins 24a
and 24c are soldered at the lower ends of the through
holes of the sub-print circuit board 31 by solder dipping,
for example and can be electrically connected to the cir-
cuit provided on the lower face of the main print circuit
board 21.
[0077] Consequently, the connecting terminals of
the connectors 23a and 23b of the first connector 23 are
connected to the connecting terminals of the circuit pro-
vided on the sub-print circuit board 31 respectively, and
the fourth pin 23e and the seventh pin 23d of the con-
nector 23b are connected to the first connecting pin 24a
and the third connecting pin 24c of the second connec-
tor 24 through the connecting patterns 31a and 31b
formed on the sub-print circuit board 31 respectively.
[0078] When the electric connector 20 having such

a structure is to be mounted on the main print circuit
board 21, the body 22 is mounted on the main print cir-
cuit board 21 such that the lower ends of the connecting
pin 24b and the connecting terminals 25a and 25b are
inserted into the through holes (not shown) provided on
the main print circuit board 21, respectively. Then, the
lower ends of the contact pin 24b and the connecting
terminals 25a and 25b are soldered at the lower ends of
the through holes of the main print circuit board 21 by
solder dipping, for example, and can be electrically con-
nected to the circuit provided on the lower face of the
main print circuit board 21.

[0079] Consequently, the second connecting pin
24b of the second connector 24 is connected to the
BUP output terminal of the circuit provided on the main
print circuit board 21 at the user side in a car audio sys-
tem.
[0080] Moreover, one of the ends of each of the
connecting terminals 25a and 25b is connected to the
connecting terminal for ACC of the circuit provided on
the main print circuit board 21, for example.
[0081] Then, the auto fuse 30 is selectively
attached to the second connector 24 as described
above corresponding to a wiring specification of a con-
necting socket on the body side to be connected to the
first connector 23 of the electric connector 20 which is
determined by automobile manufactures.
[0082] Consequently, the BUP and the ACC are
selectively connected to the fourth pin 23e or the sev-
enth pin 23d of the connector 23b for an A-part of the
first connector 23 depending on a position where the
auto fuse 30 is to be attached.
[0083] More specifically, when the body 32 of the
auto fuse 30 is inserted into the hollow portion 24d of
the second converting connector 24 and the auto fuse
30 is attached to the second connector 24 such that the
two contacts 32 and 33 of the auto fuse 30 are engaged
with the first and second connecting pins 24a and 24b of
the second connector 24, the body 32 of the auto fuse
30 presses the other end of the connecting terminal 25a
to be separated from the first connecting pin 24a and
short-circuits the first connecting pin 24a and the sec-
ond connecting pin 24b of the second connector 24
through the two contacts 32 and 33 of the auto fuse 30.
At this time, the connecting terminal 25b is not pressed
by the body 32 of the auto fuse 30 and is therefore main-
tained in contact with the third connecting pin 24c.
[0084] Consequently, the ACC is connected to the
seventh pin 23d of the connector 23b for an A-part of
the first connector 23 through the connecting terminal
25b and the BUP output is connected from the connect-
ing 24b to the fourth pin 23e of the connector 23b for an
A-part of the first connector 23 through the auto fuse 30.
[0085] On the other hand, when the body 32 of the
auto fuse 30 is inserted into the hollow portion 24d of
the second converting connector 24 and the auto fuse
30 is attached to the second connector 24 such that the
two contacts 32 and 33 of the auto fuse 30 are engaged
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with the second connecting pin 24b and the third con-
necting pin 24c of the second connector 20, the body 32
of the auto fuse 30 presses the other end of the con-
necting terminal 25b to be separated from the third con-
necting pin 24c and short-circuits the second
connecting pin 24b and the third connecting pin 24c of
the second connector 24 through the two contacts 32
and 33 of the auto fuse 30. At this time, the connecting
terminal 25a is not pressed by the body 32 of the auto
fuse 30 and is therefore maintained in contact with the
first connecting pin 24a.

[0086] Consequently, the BUP output is connected
to the seventh pin 23d of the connector 23b for an A-
part of the first connector 23 through the auto fuse 30
and the ACC is connected to the fourth pin 23e of the
connector 23b for an A-part of the first connector 23
through the connecting terminal 25a.
[0087] Thus, in the electric connector 20 mounted
on the main print circuit board 21, a connecting socket
on the body side is inserted into each of the connectors
23a and 23b of the first connector 23. Consequently, a
desirable electrical connection can be carried out.
[0088] The fourth pin or seventh pin of the connec-
tor 23b for an A-part of the first connector 23 is con-
nected to the first connecting pin 24a or the third
connecting pin 24c of the second connector 24 through
the connecting patterns 31a and 31b formed on the
sub-print circuit board 31, respectively. Therefore, a
connection is not carried out through the connecting
pattern provided on the print circuit board at the user
side differently from the conventional art. Consequently,
it is not necessary to provide the spaces for mounting
the connecting pins 24a and 24c on the print circuit
board at the user side and the conductive patterns.
[0089] Accordingly, only the connecting pin 24 and
the connecting terminals 25a and 25b which are to be
connected to the circuit provided on the main print cir-
cuit board 21 at the user side are finally mounted on the
main print circuit board 21 at the user side. Thus, the
main print circuit board 21 at the user side can be small-
sized and can be carried out at a low cost. In addition, in
the case in which a print circuit board having the same
size is to be used, the width of the conductive pattern
constituting the circuit on the main print circuit board 21
at the user side can be increased.
[0090] While the connector having the ISO stand-
ard for connecting the audio system for automobiles has
been described in the embodiment, it is apparent that
the invention can be applied to an electric connector
which requires replacement of wirings in various appa-
ratuses.
[0091] As described above, according to the inven-
tion, the two signal terminals to be switched in the first
connector and the first and third connecting pins of the
second connector are mounted on the sub-print circuit
board including the connecting patterns for mutual con-
nection. Consequently, it is not necessary to provide
mounting spaces and through holes for the signal termi-

nals and the connecting pins and a connecting pattern
for mutually connecting them on the main print circuit
board at the user side. Accordingly, it is not necessary
to consider the mounting spaces, the through holes and
the connecting patterns on the main print circuit board
at the user side during the design of a circuit pattern
thereof. Thus, the degree of freedom of the design can
be increased and the circuit pattern can also be wid-
ened so that reliability can be enhanced.

[0092] Furthermore, the signal terminals and the
connecting pins are previously mounted on the sub-
print circuit board. Consequently, it is possible to sim-
plify a work for mounting the electric connector on the
main print circuit board at the user side.
[0093] According to the invention, thus, it is possible
to provide a very excellent electric connector having a
simple and inexpensive structure in which a wiring
between a first connector and a second connector is
carried out without passing through a main print circuit
board at the user side.

Claims

1. An electric connector comprising:

a first connector including a plurality of signal
terminals and mounted on a main print circuit
board;
a second connector including three connecting
pins arranged at regular intervals, the first and
third connecting pins being connected to two
signal terminals to be switched in the first con-
nector and a signal to be switched being sup-
plied to the first and third connecting pins
through a normally-closed contact and directly
to the second connecting pin; and
an auto fuse including two contacts arranged at
a regular interval to be selectively engaged
with two connecting pins on one of sides or the
other side of the second connector, the two
contacts being electrically connected to each
other, and serving to open the normally-closed
contact coming in contact with the first or third
connecting pin when being engaged with the
second connector.
a sub-print circuit board for connecting first
connector and second connector.

2. An electric connector as claimed in claim 1,
wherein the two signal terminals to be switched in
the first connector and the first and third connecting
pins of the second connector are mounted on a
sub-print circuit board including connecting pat-
terns to be connected to each other.
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