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(54) Connector with a switching function

(57)  In a connector (5) in which an insulator (41)
holds a first and a second conductive contacts (21,31)
adapted to be brought into contact with and released
from each other, the first conductive contact has a main
spring portion (22) or a seesaw portion supported by the
insulator to be movable in a seesaw movement in a pre-

determined direction. An operating portion or a contact-
ing portion (26) is formed at one end of the main spring
portion to be operated by a mating contact (53) in the
predetermined direction. A contact point (28) is formed
at the other end of the main spring portion and faced to
the second conductive contact in the predetermined di-
rection.
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Description

Background of the Invention:

[0001] This invention relates to a connector with a
switching function.

[0002] Referring to Figs. 1 and 2, an existing connec-
tor with a switching function will be described. The con-
nector is-depicted by a reference numeral 105 and com-
prises a conductive switching contact 111 and an insu-
lator 141 holding the conductive switching contact 111.
In the manner which will presently be described, the
switching contact 111 comprises a first contact 121 and
a second contact 131.

[0003] The first contact 121 comprises a first spring
portion 122 having a first switching contact point 129
formed at its one end, and a first holding portion 128
connected to the other end of the first spring portion 122.
The second contact 131 comprises a second spring por-
tion 132 having a second switching contact point 139
formed at its one end, and a second holding portion 138
connected to the other end of the second spring portion
132. The insulator 141 has a receiving portion 143 re-
ceiving and holding the switching contact 111, an inser-
tion hole 141 a formed in a front wall portion 141c of the
insulator 141, and a contact insert hole 141 b formed on
a rear side.

[0004] The first switching contact point 129 is kept in
contact with the second switching contact point 139
when a mating contact 153 of a mating connector 151
is not coupled or mated to the switching contact 111.
Upon coupling, the mating contact 151 is inserted
through the insertion hole 141 a so that the first switch-
ing contact point 129 is brought into contact with the
mating contact 153. In this event, the mating contact 153
is inserted between the first and the second switching
contact points 129 and 139 to push the first spring por-
tion 122 downwardly. As a consequence, a space or a
contact point gap G2 is produced between the first and
the second contacts 121 and 131, as illustrated in Fig.
2. When the mating contact 153 is brought into contact
with the first contact 121, electrical circuit connection is
switched.

[0005] In the connector illustrated in Figs. 1 and 2,
however, the contact point gap G2 is dependent upon
the thickness of the mating contact 153. Therefore, in
case where the connector 105 is reduced in size, the
contact point gap G2 is inevitably reduced. This results
in decrease in reliability. Furthermore, the switching
contact 111 has a cantilevered shape. Therefore, in case
where the spring portions 122 and 132 are shortened in
length, insertion force is increased. This results in se-
vere or serious wear of the first and the second contacts
121 and 131.

[0006] Forexample, similar connectors of the type are
described in Japanese patent No. 2757125 and Japa-
nese Unexamined Patent Publication (A) No.
H11-185890. These connectors have similar disadvan-
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tages as those mentioned above.

Summary of the Invention:

[0007] Itis therefore an object of this invention to pro-
vide a connector with a switching function, which is ca-
pable of assuring a wide contact point gap to thereby
achieve a highly reliable switching mechanism.

[0008] It is another object of this invention to provide
the connector of the type, which is capable of preventing
improper or insufficient electrical connection due to at-
tachment of dust or the like.

[0009] It is still another object of this invention to pro-
vide a connector with a switching function, which can be
reduced in size and in contact force.

[0010] Other objects of the present invention will be-
come clear as the description proceeds.

[0011] According to the present invention, there is
provided a connector with a switching function, compris-
ing first and second conductive contacts adapted to be
brought into contact with and released from each other,
and an insulator holding the first and the second con-
ductive contacts, characterized in that the first conduc-
tive contact comprises a seesaw portion supported by
the insulator to be movable in a seesaw movement in a
predetermined direction, an operating portion formed at
one end of the seesaw portion to be operated by a mat-
ing contact in the predetermined direction, and a contact
point formed at the other end of the seesaw portion and
faced to the second conductive contact in the predeter-
mined direction.

Brief Description of the Drawing:

[0012]

Fig. 1 is a sectional view of an existing connector
with a switching function;

Fig. 2 is a sectional view of the existing connector
illustrated in Fig.1 when a mating connector is cou-
pled thereto;

Fig. 3 is a sectional view of a connector with a
switching function according to one embodiment of
this invention together with a mating connector;
Fig. 4 is a perspective view of first and second con-
ductive contacts in the connector illustrated in Fig.
3; and

Fig. 5 is a sectional view of the connector illustrated
in Fig. 3 when the mating connector is coupled
thereto.

Description of the Preferred Embodiment:

[0013] Now, description will be made of a connector
according to an embodiment of this invention.

[0014] Referring to Figs. 3 and 4, the connector is de-
picted by a reference numeral 5 and comprises a switch-
ing contact 11 having a switching function, and an insu-
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lator 41. The switching contact 11 comprises a first con-
ductive contact 21 and a second conductive contact 31.
[0015] The first contact 21 has a main or primary
spring portion 22, a subsidiary or secondary spring por-
tion 23, a bent portion 24 connecting one ends of the
main and the subsidiary spring portions 22 and 23 to
each other, a first holding portion 29 connected to the
other end of the subsidiary spring portion 23, and a first
terminal portion 30 extending from the first holding por-
tion 29 to the outside of the insulator 41. The first contact
21 may be produced by punching and bending a single
conductive plate. In this event, a combination of the
main spring portion 22, the subsidiary spring portion 23,
and the bent portion 24 forms a generally U-shaped pro-
file in a side view.

[0016] The bent portion 24 is provided with an open-
ing portion 25. The main spring portion 22 has an oper-
ating portion or a contacting portion 26 protruding from
its one end into the opening portion 25, a fulcrum portion
27 formed at an intermediate position of the main spring
portion 22, and a first switching contact point 28 formed
at a rear part extending from the fulcrum portion 27 to
the other end. It is noted here that the distance from the
fulcrum portion 27 to the first switching contact point 28
is greater than the distance from the fulcrum portion 27
to the contacting portion 26.

[0017] The insulator 41 has a receiving portion 43 re-
ceiving and holding the switching contact 11, an inser-
tion hole 41 a formed in a front wall portion 41c of the
opening portion 25, and a contact insert hole 41 b
formed on a rear side. The main spring portion 22 is
faced to one wall portion 43a of the receiving portion 43.
The subsidiary spring portion 23 is faced to the other
wall portion 43b of the receiving portion 43 which is op-
posite to the one wall portion 43a. The first switching
contact point 28 is faced to the first holding portion 29.
The first holding portion 29 is held by the other wall por-
tion 43b.

[0018] The opening portion 25 serves to allow recep-
tion of a mating contact 53 of a mating connector 51 in-
serted from the outside of the bent portion 24 to an area
between the main and the subsidiary spring portions 22
and 23 when the mating connector 51 is coupled to the
connector 5. The opening portion 25 further extends to-
wards the subsidiary spring portion 23.

[0019] The contacting portion 26 is brought into con-
tact with the mating contact 53 when the mating con-
nector 51 is coupled to the connector 5. As a conse-
quence, the main and the subsidiary spring portions 22
and 23 are collectively and simultaneously forced by the
mating contact 53 to be moved towards the one wall por-
tion 43a.

[0020] The fulcrum portion 27 is supported by the one
wall portion 43a. A front part of the main spring portion
22 extending from the fulcrum portion 27 to the contact-
ing portion 26 is inclined to be gradually apart from the
one wall portion 43a towards the contacting portion 26.
The rear part of the main spring portion 22 from the ful-
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crum portion 27 to the other end extends along the one
wall portion 43a. The bent portion 24 urges the main
spring portion 22 in a first direction (in Fig. 3, counter-
clockwise with respect to the fulcrum portion 27) to bring
the first switching contact point 28 into contact with a
second switching contact point 38 which will later be de-
scribed. The most part of the main spring portion 22 can
be considered as a seesaw portion capable of perform-
ing with respect to the fulcrum portion 27 a seesaw
movement in a predetermined direction, namely, the first
direction and a second direction reverse to the first di-
rection.

[0021] The second contact 31 comprises a second
holding portion 32 of a flat shape, a holding member 33,
the second switching contact point 38, and a second ter-
minal portion 39. The second holding portion 32 is in-
serted through the contact insert hole 41 b of the insu-
lator 41 towards the front wall portion 41c¢ to be partially
press fit into the insulator 41 and thereby held by the
insulator 41. The holding member 33 is bent from a flat
plane of the second holding portion 32 to be perpendic-
ular thereto and is held by the insulator 41. The second
switching contact point 38 is formed at a position faced
to the first switching contact point 28 in the predeter-
mined direction. The second terminal portion 39 extends
from the second switching contact point 38 to the out-
side of the insulator 41.

[0022] The second switching contact point 38 is locat-
ed adjacent the one wall portion 43a. When the connec-
tor 5 is not coupled to the mating connector 51, the first
and the second switching contact points 28 and 38 are
kept in contact with each other.

[0023] The switching contact 11 of the above-men-
tioned structure is turned on and off when the connector
5 is coupled to and released from the mating connector
51.

[0024] Next, description will be made of a coupling op-
eration of the connector 5 and the mating connector 51
and a behavior of the switching contact 11 upon cou-
pling.

[0025] When the mating connector 51 is not coupled
to the connector 5 as illustrated in Fig. 3, the first switch-
ing contact point 28 and the second switching contact
point 38 are kept in contact with each other. At an initial
stage of the coupling, the mating contact 53 passes
through the insertion hole 41 a to be inserted into the
opening portion 25. At this time, the mating contact 53
is brought into contact with the contacting portion 26 of
the first contact 21. As a consequence, the mating con-
tact 53 presses and displaces the contacting portion 26
in an upward direction (depicted by an arrow A in Fig.
5). Specifically, the mating contact 51 presses the con-
tacting portion 26 in the second direction (in Fig. 3,
clockwise with respect to the fulcrum portion 27) to make
the main spring portion 22 perform the seesaw move-
ment in the second direction. Simultaneously, the main
and the subsidiary spring portions 22 and 23 are dis-
placed upward also. As a result, the first switching con-
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tact point 28 is displaced in a downward direction (de-
picted by an arrow B in Fig. 5) under a lever action
around the fulcrum portion 27 to be separated from the
second switching contact point 38.

[0026] Eventually, asillustrated in Fig. 5, the front part
from the fulcrum portion 27 to the contacting portion 26
is located to extend along the one wall portion 43a while
the rear part from the fulcrum portion 27 to the other end
is inclined to be gradually apart from the one wall portion
43a towards the other end. In this state, a space or a
contact point gap G1 is formed between the first and the
second switching contact points 28 and 38. On the other
hand, the mating contact 53 is brought into contact with
the contacting portion 26 of the first contact 21. There-
fore, electrical circuit connection is switched from an in-
itial state into a switched state. Since the opening por-
tion 25 extends from the bent portion 24 to the subsidiary
spring portion 23, the opening portion 25 also serves to
escape the mating contact 53 to be inserted upon cou-
pling.

[0027] When the mating contact 53 is released from
the switching contact 11, the main spring portion 22 per-
forms the seesaw movement in the first direction to bring
the first switching contact point 28 into contact with the
second switching contact point 38 as illustrated in Fig.
3. Thus, the electrical circuit connection is recovered in-
to the initial state.

[0028] In the above-mentioned connector, the first
and the second switching contact points 28 and 38 are
located at positions sufficiently apart from a contacting
position of the contacting portion 26 of the first contact
21 and the mating contact 51. Therefore, it is possible
to reduce the possibility of improper or insufficient con-
tact between the first and the second switching contact
points 28 and 38 due to the attachment of dust or the
like. Since the opening portion 25 also serves to escape
the mating contact 21 to be inserted upon coupling, it is
unnecessary to reserve a large mutual distance be-
tween the main and the subsidiary spring portions 22
and 23. Therefore, the height of the first contact 21 can
be reduced. Accordingly, the height of the connector as
a whole can be reduced. In addition, the contact point
gap G1 can be freely adjusted by selecting the position
of the fulcrum portion 27. Therefore, the contact point
gap G1 can be determined irrespective of the size of the
mating contact 51. Accordingly, a highly reliable connec-
tor with a switching function can be realized.

[0029] In the foregoing, description has been directed
to the case where the first and the second switching con-
tact points 28 and 38 are kept in contact with each other
when the mating connector 51 is not coupled to the con-
nector 5. It is possible to adopt an alternative switching
arrangement such that the first and the second switch-
ing contact points 28 and 38 are out of contact from each
other when mating connector is not coupled to the con-
nector 51.

[0030] By selecting the position of the fulcrum portion
27 at any given position in the longitudinal direction of
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the main spring portion 22, the contact point gap G1 can
be adjusted as desired. The second contact 31 can be
formed by punching and bending a thin conductive plate
in the manner similar to the first contact 21. Further-
more, the insulator 41 may be covered with a thin metal
shell which can be used as a ground.

Claims

1. A connector with a switching function, comprising
first and second conductive contacts adapted to be
brought into contact with and released from each
other, and an insulator holding said first and said
second conductive contacts, characterized in that
said first conductive contact comprises a seesaw
portion supported by said insulator to be movable
in a seesaw movement in a predetermined direc-
tion, an operating portion formed at one end of said
seesaw portion to be operated by a mating contact
in said predetermined direction, and a contact point
formed at the other end of said seesaw portion and
faced to said second conductive contactin said pre-
determined direction.

2. The connector according to claim 1, wherein said
seesaw portion is urged to make said contacting
point be brought into contact with said second con-
ductive contact in a first direction of said predeter-
mined direction.

3. The connector according to claim 2, wherein said
mating contact is for pressing said operating portion
in a second direction reverse to said first direction.

4. The connector according to claim 3, wherein said
mating contact has a conductivity.

5. The connector according to claim 4, wherein said
insulator has a receiving portion receiving said first
and said second conductive contacts, said first con-
ductive contact comprising a main spring portion
serving as said seesaw portion and faced to one
wall portion of said receiving portion, a subsidiary
spring portion faced to the other wall portion of said
receiving portion opposite to said one wall portion,
and a bent portion connecting one ends of said main
and said subsidiary spring portions, said bent por-
tion having an opening portion for receiving said
mating contact to be inserted from the outside of
said bent portion to an area between said main and
said subsidiary spring portions.

6. The connector according to claim 5, wherein said
main spring portion has a contacting portion serving
as said operating portion and protruding from one
end of said main spring portion to said opening por-
tion, a fulcrum portion formed at an intermediate po-
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sition of said main spring portion and supported by
said one wall portion, and a first switching contact
point serving as said contact point and extending
from said fulcrum portion towards the other end,
said second conductive contact having a second 5
switching contact point formed at a position faced

to said first switching contact point.

The connector according to claim 6, wherein said
first conductive contact has a holding portion con- 70
nected to the other end of said subsidiary spring
portion, said holding portion being held by said oth-
er wall portion, said first switching contact point be-
ing faced to said holding portion, said second
switching contact point being located adjacent to 75
said one wall portion, said first and said second
switching contact points being kept in contact with
each other when said mating contact does not op-
erate said operating portion.

20
The connector according to claim 6, wherein said
opening portion further extends in said subsidiary
spring portion towards said holding portion.
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