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(57) Abregée/Abstract:
A connector housing (6) of the connector device (1) Is composed of an outer housing (9) to be mounted onto a printed circuit

board (2) by screwing, and an inner housing (8) connected to the outer housing (9) so as to be movable In the right and left
direction with respect to the outer housing (9). Into the inner housing (8), there is Incorporated a terminal (7) including a
connecting portion (7a) to be connected by a terminal (5) of a mating connector device (3), a spring portion (7¢), and a switch
contact (7b) respectively formed integral with the terminal (7). On the printed circuit board (2), there is disposed an electrode (2a)
with which the switch contact (7b) can be elastically contacted. Thanks to this structure, by switchingly moving the inner housing

(3) In the right and left direction, circuit switching can be achieved.
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ABSTRACT OF THE DISCLOSURE

A connector housing (6) of the connector device (1) 1s
composed of an outer housing (9) to be mounted onto a printed
circult board (2) by screwing, and an inner housing (8) connected
to the outer housing (9) so as to be movable in the right and
left direction with respect to the outer housing (9). 1Into
the 1nner housing (8), there is incorporated a terminal (7)
includling a connecting portion (7a) to be connected by a terminal
(5) of a mating connector device (3), a spring portion (7c),
and a switch contact (7b) respectively formed lntegral with
the terminal (7). On the printed circuit board (2), there 1is
disposed an electrode (2a) with which the switch contact (7b)
can be elastically contacted. Thanks to this structure, by
switchingly moving the inner housing (8) in the right and left

direction, circuit switching can be achieved.
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CONNECTOR DEVICE

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The present invention relates to a connector device in

which a terminal 1s incorporated in a connector housing thereof.

RELATED ART

For example, when connecting a printed circuit board to
an external circuit, a female connector device is mounted on
the printed circuit board and is connected to its mating (male)
connectordevice connected to the external circuit side to thereby
connect the printed circuit board to the external circuit.
In thils case, generally, the connector device is structured
such that, 1n case where the base end portion of the terminal
thereof 1s inserted into and soldered to the through hole of
the printed circuit board, the connector device can be mounted
fixedly to the printed circuit board. Also, when it is necessary
toswitch theelectrical connectionstateof theexternal circuit,
that 1s, 1t 1s necessary to connect and disconnect the external
circult through the connector device, another switch device

1s disposed on the printed circuit board.

However, 1n case where the connector device and switch



Al e,

10

135

20

25

CA 02348232 2001-05-18

device are disposed separately on the printed circuit board,

the number of parts 1ncreases and the installation space of

the printed circuit board increases.

SUMMARY OF THE INVENTION

In view of this, the present inventors et al. have tried

to add a circuit switching function to the connector device.
In thlis case, however, in case where incorporation of the circuit
switching function into the connector device increases the size
of the connector device excessively and complicates the structure
of the connector device greatly, such circuit switching function

incorporation conflicts with the expected object thereof.

The present inventionaims at eliminating the above defects.
Accordingly, 1t 1s an object of the invention to provide a
connector device which not only can integrally incorporate a

circuit switching function therein but also can have a simple

structure.

In attaining the above object, according to a first aspect
of the invention, there is provided a connector device including:

a connector housing; and

a terminal i1ncorporated into the connector housing, the

terminal including,

a connecting portion on a leading end side of the
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terminal, which is connected to a mating terminal of a mating

connector device when the mating connector device is connected

to the connector housing, and

a switch contact formed integral with the terminal

5 on the base end side of the terminal.

According to first aspect of the present connector device,
the terminal has not only its normal connecting function to
be performed by a connecting portion thereof connectable with

10 the terminal of the mating connector device but also a circuit
switching function to be performed by a switch contact formed
integral with the terminal. According to this, not only circuit
switching using the switch contact is possible but also there
1s eliminated the need to provide a switch contact separately

15 from the terminal, which allows the present connector device

to have a simple structure.

According to a second aspect of the invention, in the
connector device of the first aspect, the terminal includes

20 a spring portion formed integral therewith and interposed between
the connector portion and the switch contact to apply an elastic
contact rorce to the switch contact. According to the second
aspect of the invention, thereiseliminated the need for separate
provision of a spring which is used to apply an elastic contact

25 force to the switch contact, thereby being able to simplify
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the structure of the connector device further.

Accordingtoa thirdaspectof theinvention, inthe connector
device of the first aspect of the invention, the connector device
1s adapted to be mounted on a printed circuit board including
an electrode disposed thereon and used together therewith,

the connector housing includes an inner housing supporting
the terminal, and an outer housing fixed to the printed circuit
board and supporting the inner housing, so that the inner hosing
housing ismovable with respect to the outer housing as a switching

movement,

the switch contact is shifted to switch a contact state

with respect to the electrode by the switching movement.

According to the third aspect of the invention, by
switchlngly moving the inner housing with respect to the outer
housing, the switch contact of the terminal can be shifted so
that the contact state of the switch contact with respect to
the electrode on the printed circuit board can be switched.
Therefore, the inner housing, to which the mating connector
device 1s to be connected, can be used in such a manner that

1t can perform not only the function of the switch operation

portion but also the circuit switching function.

According to a fourth aspect of the invention, in the
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connector device of the third aspect, the inner housing includes
a securlng pawl portion which is integrally formed therewith
and elastically secures the inner housing to the outer housing

to allow the switching movement.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a longitudinal front section viewof an embodiment
of a connector device according to the invention, showing the
structures of the connector device and its mating connector

10 device before they are connected together; and,

Fig.Z21safrontviewofaterminal accordingtotheinvention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

15 Now, description will be given below of an embodiment of
a connector device according to the invention with reference
to the accompanying drawings. Fig. 1 is a longitudinal section
view of a connector device 1 according to the present embodiment,
showlng a state thereof in which it is mounted on a printed

20  circuit board 2 with a given circuit formed therein: and, Fig.
1l also shows the leading end portion (fitting portion) of a

mating connector device 3 which is tobe paired with the connector

device 1.

25 By the way, in the present embodiment, the connector device
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1l 1s structured as a female connector, while the mating connector
device 3 1is structured as a male connector. Referring to the
structure of the leading end portion of the mating connector
device 3, a plurality of (in Fig. 1, three) pin-shaped terminals
5> are i1ncluded 1n the interior portion of a rectangular-shaped
fitting recessedportion4. Also, although not shown, the mating

connector device 3 can be connected to an external circuit through

a cable.

The connector device 1 according to the present embodiment
1s structured such that a plurality of (in Fig. 1, three) female
terminals 7 are incorporated into a connector housing 6 formed
of insulating material (synthetic resin). In this case, the
connector housing 6 comprises an inner housing 8, by which the
terminals 7 can be supported, and an outer housing 9 which can

be mounted on the printed circuit board 2 and can hold the inner

housing 8.

The outer housing 9 is formed in a thin rectangular-box-1like
shape opened 1n the lower surface thereof. A rectangular opening
9a 1into which the inner housing 8 can be inserted is formed
1n the upper wall portion of the outer housing 9. Also, the

outer housing 9 can be fixedly mounted on the printed circuit

board 2, for example, by screwing it from the lower surface

slide thereof in such a manner that its peripheral wall portion
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1s placed on the printed circuit board 2.

On the other hand, the inner housing 8 is structured as
follows. The leading end side (in Fig. 1, the upper side) thereof
is formed in a rectangular-shaped block having such a size as
to allow 1tself to be fitted into the fitting recessed portion
4 of the mating connector device 3. In the interior portion
of the leading end side thereof, a plurality of storage portions
8a 1nto which their associated terminals 7 can be stored are
formed in such a manner that they respectively penetrate through
the leading end side interior portion of the inner housing 8
in the vertical direction thereof. Insertion openings 8b each
having a small diameter in correspondence to the terminals 5
of the mating connector device 3 is formed in the upper end
portionsof the respective storage portions 8a. The lower surfaces

of the respective storage portions 8a are opened.

Securing pawl portions 8c integrally with the inner housing
8 are disposed on the lower portions of the right and left (in
Fig. 1) outer wall portions of the inner housing 8, respectively.
The securing pawl portions 8c can be eélastically deformed by

a certaln amount in the right and left direction (in fig. 1),

T T P g b By b %4 A4 i Lirelow oy ML Mkl



10

15

20

25

CA 02348232 2001-05-18

openings %a. Arectangular-frame-shaped holdplate 10 are mounted
on the outer wall portions of the inner housing 8. The hold
plates 10 contacts with the upper surface of the outer hosuing9
and holds the upper wall portion of the outer housing 9 between
the securing pawl portions 8c and themselves, thereby being

able to restrict the vertical (in Fig. 1) movement of the inner

housing 8.

Thus, in case where the lower portion of the inner housing
8 1s fitted 1nto the rectangular-shaped openings 9a of the outer
housing 9, the connector housing 5 can be formed, and at the
then time, the inner housing 8 can be slidably moved (switching
movement) 1n the right and left (in Fig. 1) direction with respect
to the outer housing 9 in such a range where the securlng pawl
portions 8c can be elastically deformed. By the way, 1n a state
where the 1nner housing 8 is connected to the outer housing
9, the lower end of the inner housing 8 is positioned so as

to floatup slightly from the upper surface of the printed circuit

board 2.

Fach of the terminals 7 is made of a metal plate. As shown
in Fig. 2 as well, each of the terminals 7 includes a connecting
portion 7a on the leading end side (in Fig. 2, on the upper
end side) thereof and, a switch contact 7b, formed integral

with the terminal 7, on the base end side (in Fig. 2, on the
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lower end side) thereof. Further, the portion of the terminal
7, which is present between the connecting portion 7a and switch
contact /b, 1s bent alternately in a zigzag manner, so that
a spring portion 7c is formed integral with the lower portion
of the terminal 7. By the way, although not shown in detail
in Figs. 1 and 2, the connecting portion 7a is formed of two
opposing plates whose upper portions are respectively downwardly
fold to the inside 1n a curved manner, so that the connecting
portion 7a holds the present terminal 5 in such a manner that
the two opposing plates sandwich the terminal 5 therein when
the terminal 5 of the mating connector device 3 is inserted

into the connecting portion 7a from above.

As shown in Fig. 1, the terminals 7 are respectively inserted
into thelr associated storage portions 8a of the inner housing
8 from below and mounted therein. In this operation, in case
where the terminal 7 is inserted into the extreme end of the
storage portion 8a, a removal preventive piece portion 7d formed
integral with the terminal 7 is fitted into a removal preventive
groove 8d formed in the inner wall of the storage portion 8a
of the inner housing 8, whereby the terminal 7 can be fixed
to the storage portion 8a so as to prevent the terminal from
removal 1n the downward direction. And, in such mounted state,
the lower end portion of the terminal 7 is poslitioned so as

Lo project downwardly from the lower end of the inner housing
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On the other hand, wiring patterns are disposed on the
upper surface portion of the printed circuit board 2. Electrodes
2a used as fixed contacts are disposed on the portion of the
wlring patterns on which the connector device 1 is to be mounted

1n correspondence to the switch contacts 7b of the associated

terminal 7.

According to the above structure, in the present embodiment,
1n normal state, that is, when an external force is not applied
to the 1nner housing 8, the switch contacts 7b of the terminals
/ are respectively contacted with their associated electrodes
2a. And, 1n case where the inner housing 8 is switching moved
in the right and left (in Fig. 1) direction, the switch contacts
/b are shifted (slidingly moved) in the lateral direction and
are thereby separated from their associated electrodes 2a, so
that the contact states thereof can be switched. At this time,
the spring portion 7c applies an elastic contact force to the

switch contact 7b, which acts on the surface of the printed

circuit board 2.

In the above structure, when connecting the printed circuit
board 2 to an external circuit electrically, themating connector

device 3 is connected to the connector device 1 mounted on the

10
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printed circult board 2. In this connecting operation, the
fitting recessed portion 4 of the mating connector device 3
is fitted with the upper half portion of the inner housing 8
of the connector device 1, the terminal 5 of the mating connector
S device 3 1s contacted with the connecting portion 7a of the
terminal 7 of the inner housing 8, and the switch contact 7b
of the terminal 7 is contacted with the electrode 2a, thereby

belng able to connect the printed circuit board 2 to the external

circult electrically.

10

Thus, intheabove-structured connectordevice l, the contact
state 1s switched by moving the inner housing 8 with respect
to the outer housing 9 so that the switch contact 7b of the
terminal 7 is shifted with respect to the electrode 2a on the

15 printed circuit board 2, so that, the inner housing 8 to which
the mating connector device 3 is to be connected is allowed
to rTunction not only as switch operating portion but also as
a circult switching portion. Therefore, by slidingly moving
the lnner housing 8 (mating connector device 3), for example,

20 Dby manual control in the right and left (in Fig. 1) direction,
switching of the circuit from connection to disconnection and

vice versa through the connector devices 1 and 3 can be realized.

As described above, according to the connector device 1

25 of the present embodiment, due to integral structure of the

11
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switch contact 7b in the terminal 7, the terminal 7 can be
structured such that it has not only the normal function to

connect the connector device 1 to the mating connector device

3 to thereby achieve electric connection between them, but also
the circuit switching function integrally incorporated therein.

Therefore, differently from the related structure in which
a connector device and a switch device are disposed separately,
therelseliminatedtheneedtoprovide aswitchcontact separately
froma terminal. Accordingto this, the present connector device
1 not only can be made compact and thus can be installed in

a small space, but also can be structured simply at a low cost.

Also, especially, according to the present embodiment,
in the terminal 7, thereis integrally disposed the spring portion
/c so as to be situated between the connecting portion 7a and
switch contact 7b. According to this, there is eliminated the
need to separately provide a spring which is used to apply an
elastic contact force to the switch contact /b, which makes

1t possible to simplify the structure of the connector device

1 further.

By the way, in the present embodiment, the connector device

1 1s structured as a female-type connector. However, the
connectordevice lmayalsobe structuredasa male-type connector.

In this case, for example, in case where an inner housing

12
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supporting a terminal including a connecting portion and a switch
contact 1s disposed such that it can be moved with respect to
an outer housing for switching, there can be obtained similar
effects totheillustrated embodiment . Also, a connector device
according to the invention can be applied not only to a printed

circult board but also to other various uses.

Also, the connecting structure for connecting together
the 1nner and outer housings as well as the switching structure
for switching the connection and disconnection between the swltch
contact and electrode can also be changed and modified variously.
Further, there can also be emploved a structure that the inner
housing can be held at two positions and thus the switch can
be switched at two positions, or a structure that the switching
movement of the switch contact (inner housing) is not carried
out by manual control but it is carried out by other dr;i.ve source.

That is, the invention can be enforced in other varlious manners
while changing or modifying it properly without departing from

the subject matter of the invention.

As can be seen clearly from the foregoing description,

according to the connector device of the ilnvention, since a

not only the present connector device including such terminal

13
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1s allowed to have a circuit switching function integrally

incorporated therein but also it can be structured in a simple

form.

14




CA 02348232 2001-05-18

WHAT IS CLAIMED IS

1. A connector device comprising:
a connector housing; and

a terminal 1ncorporated into the connector housing, the

S terminal including,

a connecting portion on a leading end side of the

terminal, which i1s connected to a mating terminal of a mating

connector device when the mating connector device is connected

to the connector housing, and

10 a switch contact formed integral with the terminal

on the base end side of the terminal.

2 . The connector device according to claim l, wherein the
terminal includes a spring portion formed integral therewith
15 and 1nterposed between the connector portion and the switch

contact to apply an elastic contact force to the switch contact.

3. The connector device according to Claim 1, wherein
the connector device is adapted to be mounted on a printed
20 circult board including an electrode disposed thereon and used
together therewith,
the connector housing includes an inner housing supporting
the terminal, and an outer housing fixed to th.e printed circuit
board and supporting the inner housing, so that the inner hosing

25 housingismovablewith respect tothe outer housing as aswitching

15
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movement,

the switch contact is shifted to switch a contact state

with respect to the electrode by the switching movement.

4, The connector device according to Claim 2, wWherein

the connector device is adapted to be mounted on a printed
circult board including an electrode disposed thereon and used
together therewith,

the connector housing includes an inner housing supporting
the terminal, and an outer housing fixed to the printed circuit
board and supporting the inner housing, so that the inner hosing
housing ismovable with respect to the outer housingas a switching
movement,

the switch contact is shifted to switch a contact state

with respect to the electrode by the switching movement.

5. The connector device according to claim 3, wherein the

inner housing includes a securing pawl portionwhich is integrally

formed therewith and elastically secures the inner housing to

the outer housing to allow the switching movement.
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