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(54) SELF-SHORTING CONNECTOR

(57) Disclosed by the present application is a
self-shorting connector, comprising: an insulated core
body; a plurality of insertion terminals arranged inside
said insulating core body, which are arranged in the re-
spective terminal hole positions of said insulating core
body, each of said insertion terminals being formed by
bending and processing a metal sheet, comprising a wir-
ing base and an inserting portion; said inserting portion
being connected with said wiring base and extending out-
ward from the wiring base. The insertion terminal also
comprises a side leg structure, said side leg structure
extending from the wiring base, and the extension direc-
tion of the side leg structure and the extension direction
of the inserting portion being substantially parallel. The
inserting portion of the insertion terminal is located in the
terminal hole position of the insulating core body, and
the side leg structure is located outside the terminal hole
position of said insulating core body.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an electrical
connection device, especially a self-shorting connector
with a novel configuration.

BACKGROUND

[0002] In some electrical connection occasions, the
connector is required to have self-shorting function to
enhance the safety of the system. Connector with self-
shorting function is often referred to as "self-shorting con-
nector". The self-shorting connector can automatically
realize the functions of shorting and de-shorting accord-
ing to the requirements of use. In other words, after the
mated connectors are separated from each other, a
shorting mechanism works to short-circuit the contacts
in the connector with the housing, thatis, in a self-shorting
state; after the connectors are mated, the shorting state
caused by the shorting mechanism is automatically re-
leased, and a normal connection state is restored.
[0003] The classification and characteristic of self-
shorting connector can be divided into single-core self-
shorting connector and multi-core self-shorting connec-
tors according to the number of electrical contacts of the
connector. The self-shorting configuration of multi-core
self-shorting connector requires not only automatic short-
circuit between the contact and the housing, but also au-
tomatic short-circuit among contacts.

[0004] Inthe priorart, a separate shorting configuration
(for example, an elastic shorting piece) is often used to
connect pins in two positions to realize two-way self-
shorting. An extended shorting structure can realize mul-
ti-way self-shorting.

SUMMARY

[0005] The presentinvention proposes a self-shorting
connector with a novel configuration, which can effec-
tively reduce the contact resistance during self-shorting,
and reduce the number of parts and the complexity of
core body structure in two-way self-shorting applications.
[0006] According to one aspect of the present inven-
tion, a self-shorting connector is proposed, comprising:
an insulated core body; a plurality of insertion terminals
arranged inside said insulating core body, which are ar-
ranged in the respective terminal hole positions of said
insulating core body, each of said insertion terminals be-
ing formed by bending and processing a metal sheet,
comprising a wiring base and an inserting portion; said
inserting portion being connected with said wiring base
and extending outward from the wiring base, the insertion
terminal also comprises a side leg structure, said side
leg structure extending from the wiring base, and the ex-
tension direction of the side leg structure and the exten-
sion direction of the inserting portion being substantially
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parallel, the inserting portion of the insertion terminal is
located in the terminal hole position of the insulating core
body, and the side leg structure is located outside the
terminal hole position of said insulating core body.
[0007] In the aforementioned scheme of self-shorting
connector, the plurality of insertion terminals comprise
one or more insertion terminal pairs, each insertion ter-
minal pair comprises two insertion terminals symmetri-
cally placed in space, and the side leg structures of the
two insertion terminals are opposite to each other and
are capable of being in contact with each other to form
an electrical connection.

[0008] Inthe aforementioned scheme of the self-short-
ing connector, the self-shorting connector further com-
prises a bridging short-circuit piece capable of being elec-
trically connected to the side leg structure of the insertion
terminal placed adjacent to each other.

[0009] Inthe aforementioned scheme of the self-short-
ing connector, the self-shorting connector further com-
prises a bridging short-circuit piece capable of bridging
two or more insertion terminal pairs disposed adjacent
to each other.

[0010] Inthe aforementioned scheme of the self-short-
ing connector, an end of the side leg structure comprises
a shorting arc portion configured to gradually move away
from the inserting portion along a segment of arc, and
then return, to form a tail hook.

[0011] Inthe aforementioned scheme of the self-short-
ing connector, the wiring base is configured to be a frame
body formed by a substrate and walls at two ends of the
substrate, and the side leg structure is connected to a
first wall at one end of the substrate and extends out from
the wall.

[0012] Inthe aforementioned scheme of the self-short-
ing connector, the frame body of the wiring base is a
wiring frame.

[0013] Inthe aforementioned scheme of the self-short-
ing connector, the side leg structure is configured as an
elastic arm structure.

[0014] Inthe aforementioned scheme of the self-short-
ing connector, a maximum distance between an end of
the side leg structure and an axis of the inserting portion
is greater than a distance between the first wall and the
axis of the inserting portion.

[0015] Inthe aforementioned scheme of the self-short-
ing connector, the insertion terminal is a pin terminal or
a jack terminal.

[0016] According to one aspect of the present inven-
tion, a connector assembly is proposed, comprising: a
self-shorting connector abovementioned, and a connec-
tor for mating with the self-shorting connector, wherein
an insulating partition plate is provided in the insulating
core body of the mating connector, and is configured to
intervene between the side leg structures of the two in-
sertion terminals of each insertion terminal pair when the
self-shorting connector and the mating connector are
mated in place.

[0017] Inthe aforementioned scheme of the connector
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assembly, a groove is formed in the upper end of the
insulating partition plate of the mating connector.
[0018] According to one aspect of the present inven-
tion, an insertion terminal being formed by bending and
processing a metal sheet is proposed, the insertion ter-
minal comprises a wiring base and an inserting portion,
the inserting portion being connected with the wiringbase
and extending outward from the wiring base, the insertion
terminal further comprises a side leg structure, the side
leg structure extending from the wiring base, and the ex-
tension direction of the side leg structure and the exten-
sion direction of the inserting portion are substantially
parallel.

[0019] In the aforementioned scheme of the insertion
terminal, the wiring base is configured to be a frame body
formed by a substrate and walls at two ends of the sub-
strate, and the side leg structure is connected to a first
wall at one end of the substrate and extends out from the
wall.

[0020] In the aforementioned scheme of the insertion
terminal, the frame body of the wiring base is a wiring
frame.

[0021] In the aforementioned scheme of the insertion
terminal, an end of the side leg structure is configured to
gradually move away from the inserting portion along a
segment of arc, and then return, to form a tail hook.
[0022] In the aforementioned scheme of the insertion
terminal, the inserting portion of the insertion terminal is
a pin or a jack.

DESCRIPTION OF DRAWINGS

[0023]

Fig. 1 is a schematic diagram of a self-shorting con-
nector according to an embodiment of the present
invention.
FIG. 2is aschematic diagram of an insertion terminal
in the self-shorting connector shown in FIG. 1.
FIG. 3is a schematic diagram showing the positional
and structural relationship between a plurality of in-
sertion terminals and a bridging short-circuit piece.
FIG. 4 is a cross-sectional view of the structure
shown in FIG. 3.
FIG. 5is a top view of the structure shown in FIG. 3.
FIG. 6 is a schematic diagram of a mating pin termi-
nal in the self-shorting connector shown in FIG. 1.
FIG. 7 is a cross-sectional view of a mated state of
a self-shorting connector and a mating connector as
shown in FIG. 1.
Fig. 8 shows a wiring manner of the insertion terminal
shown in FIG. 2.

[0024] Some reference numbers:

10 cover

20, 20A, 20B, 20C, 20D insertion terminal

30 insulation core body
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40 mating insulating core body
50 mating insulating core body
80 bridging short-circuit piece
100 self-shorting connector
200 mating connector

210 wiring base

211 substrate

212 first Wall

213 second wall

220 inserting portion

230, 230A, 230B side leg structure
235 shorting arc portion

240 wire-pressing spring

250 push block

510 insulating partition plate

DETAILED DESCRIPTION

[0025] In the following description, the present inven-
tion is described with reference to various embodiments.
However, one skilled in the art will recognize that the
various embodiments may be practiced without one or
more of the specific details, or with other alternative
and/or additional methods, materials, or components. In
other circumstances, well-known structures, materials,
or operations are not shown or described in detail so as
not to obscure aspects of the various embodiments of
the present invention. Similarly, for purposes of explana-
tion, specific quantity, material and configuration are set
forth in order to provide a thorough understanding of em-
bodiments of the presentinvention. However, the present
invention may be practiced without these specific details.
Furthermore, it should be understood that the various
embodiments shown in the drawings are illustrative rep-
resentations and are not necessarily drawn to scale.
[0026] The present invention will be further described
below in conjunction with the accompanying figures.
[0027] FIG. 1is a schematic diagram of a self-shorting
connector according to an embodiment of the present
invention. Specifically, FIG. 1 shows a connector assem-
bly, which includes a self-shorting connector 100 and a
mating connector 200 that can be mated with each other.
The self-shorting connector 100 may include a cover 10,
a plurality of insertion terminals 20, an insulation core
body 30 and a bridging short-circuit piece 80. The mating
connector 200 includes a mating insulation core body 40
and a plurality of mating insertion terminals 50. Although
not shown, it can be understood that the insertion termi-
nals 20 can be placed in the corresponding terminal hole
positions in the insulation core body 30, and the mating
insertion terminals 50 can be placed in the corresponding
terminal hole positions in the mating insulation core body
40.

[0028] In the embodiment of FIG. 1, the insertion ter-
minal 20 is shown as jack terminal and the mating inser-
tion terminal 50 is shown as pin terminal. When the in-
sulating core body 30 and the mating insulating core body
40 are mated in place, the jack terminal and the pin ter-
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minal are mated together to form an electrical connection.
[0029] In the embodiment of FIG. 1, the self-shorting
function of the self-shorting connector 100 is at least par-
tially realized by the specific configuration of the insertion
terminal 20. FIG. 2 is a schematic diagram of the insertion
terminal 20 in the self-shorting connector 100 shown in
FIG. 1, exemplarily showing the details of the specific
configuration. Specifically, the insertion terminal 20
shown in FIG. 2 may be a structure of single-piece metal
sheet that has been bent and processed multiple times,
and includes a wiring base 210 and an inserting portion
220. The wiring base 210 and the inserting portion 220
are connected structure. In FIG. 2, the inserting portion
220 is configured to extend along the insertion direction
(wire-entrance direction) of the insertion terminal.
[0030] The wiring base 210 is configured as a frame
body formed of a substrate 211 and a first wall 212 and
a second wall 213 at both ends thereof. A side leg struc-
ture 230 is connected to the first wall 212 at one end of
the substrate 211 and extends out from the first wall 212.
The extension direction of the side leg structure 230 is
substantially parallel to the extension direction of the in-
serting portion 220, that is, extends along the insertion
direction of the insertion terminal.

[0031] As shown in FIG. 2, the side leg structure 230
is preferably configured as an elastic arm structure. The
elasticity of such elastic arm is to faciliate forming a reli-
able electrical contact.

[0032] The sideleg structure 230 can be roughly a long
and narrow metal sheet, and the surface of the metal
sheet is substantially perpendicular to the surface of the
substrate 211. A shorting arc portion 235 is formed at the
end of the side leg structure 230, and the shorting arc
portion 235 is structurally configured to gradually move
away from the inserting portion 220 along a segment of
arc, and then return, to form a tail hook 236. That is, the
distance between the shorting arc portion 235 and the
axis of the inserting portion 220 first gradually increases,
and then gradually decreases, along the extension direc-
tion of the side leg structure 230 (the insertion direction
of the insertion terminal).

[0033] In order for the side leg structure 230 to fully
realize the self-shorting function, a maximum distance
between the end of the side leg structure 230 and the
axis of the inserting portion 220 is greater than a distance
between the first wall 212 and the axis of the inserting
portion 220. This makes the end of the side leg structure
230 spatially farther away from the axis of the inserting
portion 220 than the frame body of the wiring base 210,
which is beneficial to the electrical connecting of the end
of side leg structure 230 of one insertion terminal 20 with
side leg structure 230 of another spatially symmetrically
placed insertion terminal 20.

[0034] Although not shown in the figure, it can be un-
derstood that the inserting portion 220 of the insertion
terminal 20 is used to be inserted into a respective ter-
minal hole position of the insulating core body 30, and
the side leg structure 230 is located outside the terminal
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hole position of the insulating core body 30.

[0035] The cover 10 in FIG. 1 can be used to secure
the wiring base 210 of the insertion terminal 20 and iso-
late the electrical connection with adjacent positions.
[0036] FIG. 3 is a schematic diagram showing the po-
sitional and structural relationship of a plurality of inser-
tion terminals and a bridging short-circuit piece. As
shown in FIG. 3, when four insertion terminals 20 are
installed in place, two insertion terminals 20A and 20B
placed symmetrically in space form an insertion terminal
pair, and insertion terminals 20C and 20D placed sym-
metrically in space form another insertion terminal pair.
In the present application, unless otherwise specified,
the spatial positional relationship between the insertion
terminals 20A and 20B shown in FIG. 3 is referred to as
"in opposite position", and the spatial positional relation-
ship between the insertion terminals 20A and 20C shown
in FIG. 3 is referred to as "in adjacent position".

[0037] For two insertion terminals that constitute an
insertion terminal pair, for example, the insertion termi-
nals 20A and 20B that are inserted into the opposite po-
sitions of terminal hole positions of the insulating core
body 30, when the self-shorting connector 100 is not mat-
ed in place with the mating connector 200, the side leg
structure 230A of the insertion terminal 20A contacts with
the side leg structure 230B of the insertion terminal 20B,
thereby realizing a two-way self-shorting. It can be un-
derstood that there is only one contact pointto be present
between the opposite insertion terminals 20A and 20B,
that is, the contact point of the side leg structures 230A
and 230B, to realize electrical contact required by the
self-shorting. This greatly reduces contact resistance of
two-way self-shorting.

[0038] Insome occasions, it may need to realize multi-
way self-shorting, so itis necessary to use bridging short-
circuit structure across multiple positions. Because the
present invention adopts the side leg structure for the
insertion terminal, the bridging short-circuit across mul-
tiple positions is greatly simplified. For example, FIG. 3
shows a multi-way self-shorting based on a bridging
short-circuit piece 80. The bridging short-circuit piece 80
is configured as a piece with a hook for easy installation
into the insulating core body 30. The four-way bridging
short-circuit piece 80 shown in FIG. 3 is installed in the
insulating core body 30 and forms electrical connection
with all the insertion terminals 20A, 20B, 20C, 20D of the
two insertion terminal pairs. According to the specific
needs of multi-way self-shorting, the bridging short-cir-
cuit piece 80 can be configured to bridge six positions,
eight positions, etc.

[0039] FIG. 4 is a cross-sectional view of the structure
shown in FIG. 3, and FIG. 5 is a bottom view of the struc-
ture shown in FIG. 3. FIG. 4 and FIG. 5 illustrate the
contact between the bridging short-circuit piece 80 and
the sidle leg structures 230A and 230B.

[0040] In conjunction with FIGs. 2-5, it can be under-
stood that, by using the insertion terminal of the present
invention, the functions of wire entrance, inserting and
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two-way self-shorting are completed by one metal piece,
which simplifies the composition and structure of the met-
al piece. Meanwhile, due to the reduction of amount of
metal pieces, the structure of the insulating core body is
correspondingly simplified.

[0041] FIG. 6is aview of mating pin terminal 50 in FIG.
1. It can be understood that, in a modified example, an
integral side leg structure as shown in FIG. 2 can be
formed on the pin terminal shown in FIG. 6, and this type
of pin terminal with side leg structure can be used for
self-shorting connector.

[0042] FIG. 7isacross-sectional view of a mated state
of a self-shorting connector and a mating connector as
shown in FIG. 1. In the mating insulating core body 40
of the mating connector 200, an insulating partition plate
510 is provided. When the self-shorting connector 100
and the mating connector 200 are mated in place, the
insulating partition plate 510 intervenes between the side
leg structures of the two insertion terminals with opposite
positions, thereby disconnecting the electrical connec-
tion between the side leg structures. The upper end of
the insulating partition plate 510 is also provided with a
groove. When the self-shorting connector 100 and the
mating connector 200 are mated in place, the bridging
short-circuit piece 80 is partially inserted into the groove,
such that bridging short-circuit piece 80 and the side leg
structures of the insertion terminals achieve electrical iso-
lation.

[0043] Fig. 8 shows a wiring manner of the insertion
terminal shown in FIG. 2. A wire-clamping spring 240 is
mounted on the wiring frame of the wiring base 210 to
form a straight plug-in wiring structure. A push block 250
can be used to push down the clamping arm of the wire-
clamping spring 240 to realize wire retraction (it is also
used for wire entrance in some applications).

[0044] Although the present invention is described by
taking the connector shown in FIG. 1 as an example, it
can be understood that the configuration of the insertion
terminal proposed by the present invention can be ap-
plied to various connectors including two-way self-short-
ing and multi-way self-shorting applications.

[0045] The basic concept has been described above.
Apparently, for those skilled in the art, the above disclo-
sure is only an example, rather than constituting a limi-
tation to the present application. Although not expressly
stated here, various modifications, improvements and
amendments to this application may be made by those
skilled in the art. Such modifications, improvements and
amendments are suggested in the present application,
thus, such modifications, improvements and amend-
ments still belong to the spirit and scope of the embodi-
ments of the present application.

Claims

1. A self-shorting connector, comprising:
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an insulated core body;

a plurality of insertion terminals arranged inside
said insulating core body, which are arranged in
the respective terminal hole positions of said in-
sulating core body, each of said insertion termi-
nals being formed by bending and processing a
metal sheet, and comprising a wiring base and
an inserting portion, said inserting portion being
connected with said wiring base and extending
outward from the wiring base,

the insertion terminal also comprises a side leg
structure, said side leg structure extending from
the wiring base, and the extension direction of
the side leg structure and the extension direction
of the inserting portion being substantially par-
allel,

the inserting portion of the insertion terminal is
located in the terminal hole position of the insu-
lating core body, and the side leg structure is
located outside the terminal hole position of said
insulating core body.

The self-shorting connector according to claim 1,
wherein the plurality of insertion terminals comprise
one or more insertion terminal pairs, each insertion
terminal pair comprises two insertion terminals sym-
metrically placed in space, and the side leg struc-
tures of the two insertion terminals are opposite to
each other and are capable of being in contact with
each other to form an electrical connection.

The self-shorting connector according to claim 1, fur-
ther comprising a bridging short-circuit piece capa-
ble of being electrically connected to the side leg
structure of the insertion terminal placed adjacent to
each other.

The self-shorting connector according to claim 2, fur-
ther comprising a bridging short-circuit piece capa-
ble of bridging two or more insertion terminal pairs
disposed adjacent to each other.

The self-shorting connector according to claim 1,
wherein an end of the side leg structure comprises
a shorting arc portion configured to gradually move
away from the inserting portion along a segment of
arc, and then return, to form a tail hook.

The self-shorting connector according to claim 1,
wherein the wiring base is configured to be a frame
body formed by a substrate and walls at two ends of
the substrate, and the side leg structure is connected
to a first wall at one end of the substrate and extends
out from the wall.

The self-shorting connector according to claim 6,
wherein the frame body of the wiring base is a wiring
frame.
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The self-shorting connector of claim 6, wherein the
side leg structure is configured as an elastic arm
structure.

The self-shorting connector according to claim 6,
wherein a maximum distance between an end of the
side leg structure and an axis of the inserting portion
is greater than a distance between the first wall and
the axis of the inserting portion.

The self-shorting connector according to any one of
claims 1 to 9, wherein the insertion terminal is a pin
terminal or a jack terminal.

A connector assembly, comprising:

a self-shorting connector according to any one
of claims 1-10, and

a connector for mating with the self-shorting con-
nector,

wherein an insulating partition plate is provided
in the insulating core body of the mating con-
nector, and is configured to intervene between
the side leg structures of the two insertion ter-
minals of each insertion terminal pair when the
self-shorting connector and the mating connec-
tor are mated in place.

The connector assembly according to claim 11,
wherein a groove is formed in the upper end of the
insulating partition plate of the mating connector.

An insertion terminal, being formed by bending and
processing a metal sheet, the insertion terminal com-
prises a wiring base and an inserting portion, the
inserting portion being connected with the wiring
base and extending outward from the wiring base,
the insertion terminal further comprises a side leg
structure, the side leg structure extending from the
wiring base, and the extension direction of the side
leg structure and the extension direction of the in-
serting portion are substantially parallel.

The insertion terminal according to claim 13, wherein
the wiring base is configured to be a frame body
formed by a substrate and walls at two ends of the
substrate, and the side leg structure is connected to
a first wall at one end of the substrate and extends
out from the wall.

The insertion terminal of claim 14, wherein the frame
body of the wiring base is a wiring frame.

The insertion terminal of claim 14, wherein an end
of the side leg structure is configured to gradually
move away from the inserting portion along a seg-
ment of arc, and then return, to form a tail hook.
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17. The insertion terminal of claim 13, wherein the in-

serting portion of the insertion terminal is a pin or a
jack.
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