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(54) Switched electrical connector

(57) An electrical connector includes: a socket contact housing (10) in which at least a pair of socket contact elements (20)
are mounted and are interconnected by a short-circuit contact element (24); and a pin contact housing (12) in which at least
a pair of pin contact elements (50, 51) are mounted and are connected by a pair of switch contact elements (56 - 64). The
connections between each of the socket contact elements (20) and the short circuit contact elements (24) and between the
pin contact elements (50, 51) are broken when the socket contact housing is inserted into the pin contact housing, by
protruberence (68) on the pin contact housing and protruberence (70, not shown) on the socket contact housing,

respectively.
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At least one drawing originally filed was informai and the print reproduced here is taen from a later filed foimal copy.
This print takes account of replacement documents submitted after the date of filing to enable the application to comply with the formal

requirements of the Patents Rules 1990.
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ELECTRICAL CONNECTOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an electrical connector, and more
particularly to such an electrical connector including a »in
contact housing and a socket contac= nousing that is able to

protect the electrical devices or elements connected therewith
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and *to inspect that the pin contacct housing is su

inserted into the socket contact housing.

2. Prior Art

Japanesa Non-examined Utility Model Publication No. 1-77287

discloses an electrical connector including a pin contacct nousing

v

and a socket contact housing, in which only one of the housings a

air of contact elements are connected by & short-circuit contact

o’

element with each other, and when the pin contact housing is
inserted into the socket contact housing the connecction of the
contact element with the short-circuit contact element in one of
the nhousings can be separated bV insulating mempbers provided to
the other housing.

In such a convenctional electrical connector, the adjacent

concac= elements in one oI tle nousings ars shcrz-circuizad Zor



protecting electrical devices or elements connected with either
one of the socket contact housing or the pin contact housing.
This connector may be only used for £for protecting the electrical
devices or elemeﬁts, but it is impossible to use for inspecting
or confirming whether the pin connéctor housing is inserted into

the socket contact housing sufficiently or insufficiently.

SUMMARY OF THE INVENTION
The electrical connector of the present invention includes a

socket connector housing . in .which at least a pair of socket

" contact elements are connectad by a short-circuit contact element

with each other and a pin contact housing in which at least a

ir of switch

U]

pair of pin contact elements are connectad by a p
contact elements for protecting the electrical devices or
elements connectad therew

According to the present invention, when the socket contact
housing is inserted into the pin contact housing the connections
between the socket contact elements and the short-circuit contact
element and between the pin contact elements and the switch
contact elements are respectively separated from each other.

Consequently, a general object of the present invention is
to provide an improved electrical connector.

Another object of the invention is to provide an electrical

connector that is able to protect the electrical devices or

rh

elemencs connected therewith and also inspect the connection o
the pin contact housing with the socket contact housing.
A still Zfurcher object of the invention is to provide an

electrical connect=or which 1s possible to avoild erroneous
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operation of the electrical devices or elements connectead -
therewith by inspecting the connectlion of the socket contact

housing with the pin contact housing.

BRIEF DESCRIPTION OF THE DRAWINGS

For the complete understanding of the present invention
reference should be made to accompanying drawings in which:

Figure 1 1is a schematic perspective view of a socket contact
housing and a pin contact housing which are not assembled or
coupled to each other;

Figure 2 is a sectional view of the socket contact housing
taken along the line II - II in Figure 1;

Figure 3 1is a perspective view of a short-circulit contact
element;

Figure 4 is a saectional view of the pin contact nousing

raken along the line IV - IV in Figure 1

~e

Figure 5 is a schematic perspective view of a pair of pin
contact elements which are short-circuited by a pair of switch
contact elements eaci other;

Figure 6 is a sectional view of the socket contact housing
and the pin contact housing in coupled or assembled each other;

Figure 7 1s a schematic circuit diagram of an air-bag system

in which the electrical connector according to the present
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Now, the best mode IOr carrving out the prasanc invention

will be explained with reference tO the crawings. As sanown in



' Figure 1, an electrical connector according to the present

invention includes an insulatin§ socket contact housing 10 and
an insulating pin contact housing 12. At least a pair of socket
contact elements are mounted in'the respective socket contact
reception bores 22 formed at the upper side in the socket contact
housing 10 and a short- circuit contact element 24 is held in a
Jower reception bore 26 which is separated by a bottom wall 23
from the upper socket contact reception bore 22. A pair of
contact portion 34 and 35- of the short-circuit contact element 24
are extended through an opening 27 in the bottom wall-23 and
contact with the respective adjacent socket contact elements 20.
To this end, the short-circuit contact element 24.is punched

and formed from a resilient sheet metal, as shown in Figure 3.
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That is, the short-circuit contact element 24 consists of a pa
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of base plates 30 and 31 which are longitudinally extended i
parallel to each other, an arm 32 for connecting the base plates
30 and 31, and the resilient contact portions 34 and 35 of the
short-circuit contact element 24. The upper end of each of the
base plates 30 and 31 is bent into a U-shaped configuration.

In the socket contact housing 10, the adjacent socket
contact elements 20 are connected by the short—-clircuit contact
element 24 with each other.

A bottom wall 38 of the socket contact housing 10 1is
longitudinally extended to form a gquide plate 38 for inserting
the pin contacc housing 12 into the socket contace housing 10.

A pair of pin contact elaments 50 and 51 are held in the

-



contact elements 56 and 57 are placed between the adjacent pin
contact elements 50 and 51 in parallel with each.other.

As shown in Figure S, the switch contact elements 56 and 57
are substantially the same in configuration and can be punched
and formed from a resilient sheet metal. The switch contact
element 56 is formed from a plate portion 58, a first upper
contact arm 60 and a first lower contact arm 62 which are
respectively diverged from the plate portion 58. The switch
contact element 57 is formed from a plate portion 59, a second
upper contact arm 64 and a second lower contact arm 66 which are
respectively diverged from the plate portion 59 so as to form a
Y-shaped configuration.

When the switch contact elements 56 and 57 are inserted into
between the adjacent pin contact elements 50 and 51 in the pin
contact nousing 12, the first upper contact arm 50 of the switch
contact element S§ contacts with a side portion of the pin

62 of the switch
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contact element 50, the second upper contac
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contact element 57 contacts with .a side-portion of the pi
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contact element 51, and also the tip of the firsc lower arm 62 0
the switch contact element 56 contacts with the tip of the second
lower contact arm 66 of the switch contact element 57. As clear
from the foregoing, the adjacent pin contact elements 50 and 51
in the pin contact housing 12 are electrically short-circuited by
the switch contact elements 56 and 57.

Accordingly, in inserting the socket contact housing 10 into

the pin contact housing 12 so as to connect both housings

electrically, che connection of the socket contact slements 20
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with the corresponding resillent contact portlons 34 and 35 o
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the short-circuit contact element 24 in the socket contact
housing 10 and the connection of the first lower arm 62 and the
seccnd lower arm 64 in the pin contact housing must be released
before each of the socket contact elements 20 is connected with
each of the corresponding pin contact elements 50 and S51.

To this end, according to the present invention, as shown in
Figure 6, a middle base plate 68 in the pin contact housing 12
is outwardly extended from the tip of the pin contact element 50O
mounted in the housing 12 so'as to insert it into between each of
the socket contact elements 20 and the corresponding resilient
contact portions 34 and 35 of the short-circuit contact element
24 so as to release the connection between them when the socket
contac= housing 10 is inserczed into the pin contact housing 12.

Further, in order tb release the connection between the

fFirstz lower contactT arm 62 of the short-circuit contact elament
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ntacted with the pin contact e
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he switch contact element 57 conneczad with
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be inserted into between the first lower contact arm 52 and the
second lower contact arm 64. As clear in Figure 2, the tab 70 is
provided act the front portion of the sockez contac:t recsption
bore 22 1in the socket contact housing 10. Accoréingly, 1in

inserzing the socket contact housing 10 into the pla contact
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nousing 350, the short-circuit connection of the adjace

contact elements 20 con-acted bv means oI tThe corresoponding
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the middle base plate 68 of the pin contact héusing 12 and also
the short-circuited connection of the adjacent piln contact
elements 50 and 51 with the respective switch contact elements 56
and 57 is released or sepagafed py the flap member 70 of the pin
éontact housing 10.

As described above, before connecting the socket contact
housing 10 with the pin contact housing 12, since the adjacent
socket contact elements 20 in the socket contact housing 10 are
short-circuited by the short-circuit contact element 24, 2
dangerous difference of potential may not be established between
the socket contacts elements 20, and therefore there is not any

arising erroneous operation in the electrical circults or

Fh

fear o
elements connected therewith.

In the same way, sinces the aéjacent pin contact eslements 50
and S1 in the pin contact housing 12 are connected by the switch

contact elements 5686 and 57 with each othex, thers 1s no

h

difference of potential between them.

As an example of using the conneczor accordéing to the
present invention, refarance will be made in air bag system whilch
is one of devices for protecting a car driver from his damage in
auto wreck as well known in the art.

In the air bag system, a gasified material is contained in
an air bag (not shown} tO which an ignition device or infiator 90
is provided. The inflator can be connected to a control circuit
92 including a shock deteCtTor and central processors (C20). The

control circuit may be soO constructed that a pilot lamp 80 may be

'0

curned on wnen the leads T2 ne connected with the swizch cgontacte

elemencs 50 and 51 are formed in closed-circulct, as shown in



Figure 7.

If the pin contact houéing 12 is incompletely or
insuficiently inserted into the sbcket housing 10, the inflator
90 may not be controlled by the control circuit 92 and in the
side of the control circuit, the connection between the switch
contact elements 56 and 57 of the pin contact housing 12 can not
be released by the wedge-shaped protuberance 70, and the pilot
lamp 80 can give the notice to the driver.

While the particular embodiments of the present iqvention
have been shown and described, it is apparent that changes and
modifications may be made therein without departing from the
invention in its broader aspects. The aim of the appended
claims, therefore, is to cover all such changes and modifications

as fall within the spirit and scope of the inventicen.
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What is claimed is:

1. An electrical connector comprising a socket contact housing
in which at least a pair of socket contact elements are mounted,
the adjacent socket contact elements being connected by & short-
circuit contact element with each other,

a pin contact housing in which at least a pair of pin
contact elements are mounted, the adjacent pin contact elements
being connected by a pair of switch contact elements with each
other,

the socket contact housing being provided with means to
release the connection between the pin contact elements when the
socket contact housing is inserted into the pin contact housing,
and

the pin contact housing being provided with means to release
the connection between the socket contact elements and the short-
circuit contact element when the socket contacct housing 1is

inserted into the pin contact housing.

2. The electric connector as claimed in claim 1, wherein the
short circuit contact element is made of a resilient sheet metal
with a pair of resilient contact portions to be contacted with

the respective socket contact elements.

3. The electric connector as claimed in claim 1, wherein the
switch contact element is made of a resilient sheet metal and has
contact arms diverged from a main body of the switch contaczt

element.
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4. An electrical connector comprising:
at least a pair of contact elements mounted in an insulating

socket contact housing;

) a short-circuit contact element arranged to contact with

each of the socket contact elements in the socket contact housing;
at least a pair of pin contact elements mounted in an

insulating pin contact housing,

a pair of switch contact elements to be mounted in the
between the adjacent pin contact elements in pin contact housing
each of which has a £first arm contacting with one of the pin
contact elements and a second arm connecting with each other,

a wedge-shaped protuberance provided to the socket contact
housing to separate the connection between each of the switch
contact elements and the short-circuit contact element upon the
socket contact housing is inserted into the pin contact housing,
and

means provided to the socket contact housing for separating
the connection between the switch contact elements in the pin

contact housing when the socket contact housing is inserted into

the pin contact housing.

An electrical connector substantially as herein described with
reference to and as shown in the accompanying drawing(s)
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