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(54) Electrical connecting device

(57) A pair of connecting terminals (19) are electri-
cally connected by connecting an end (20) of each con-
necting terminal to a bare end part of a coated conduc-
tive wire (17) and by connecting an opposite end (21)
thereof to each of a pair of to-be-connected terminals.
A plug connector component (11) supports the pair of
connecting terminals (19) and is fitted to the socket con-
nector component. A noise removing portion (25) in-
cludes at least one surface-mountable electromagnetic
wave noise filter (25) and is disposed such that at least
a part thereof is overlapped with at least one of the pair
of connecting terminals (19). The electrical connecting
device (1) including the pair of connecting terminals
(19), the plug connector component (11), and the noise
removing portion (25) is connected to the socket con-
nector component supporting the pair of to-be-connect-
ed terminals.
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Description

Technical Field

[0001] The present invention relates to an electrical
connecting device that includes a pair of connecting ter-
minals, a plug connector component supporting the con-
necting terminals, and a noise removing portion and that
is connected to a socket connector component support-
ing a pair of to-be-connected terminals.

Background Art

[0002] Conventionally, a device disclosed in Japa-
nese Published Unexamined Patent Application No.
2002-33153 (hereinafter, referred to as "Patent Docu-
ment 1") is known as an electrical connecting device that
includes a pair of connecting terminals, a plug connector
component supporting the connecting terminals, and a
noise removing portion used to remove electromagnetic
wave noises and that is connected to a socket connector
component supporting a pair of to-be-connected termi-
nals. The electrical connecting device disclosed in Pat-
ent Document 1 is a plug connector that is connected to
a socket connector in order to realize an ignition circuit
of a detonator of an automobile airbag gas generator.
This electrical connecting device includes a pair of elec-
tric contacts (i.e., a pair of connecting terminals), a con-
nector housing (i.e., a plug connector component) sup-
porting the electric contacts, and a ferrite member (i.e.,
a noise removing portion) used to remove electromag-
netic wave noises. Patent Document 1 additionally dis-
closes that an induction coil may be used instead of the
ferrite member.
[0003] However, if a ferrite member is used as the
noise removing portion as in the electrical connecting
device disclosed in Patent Document 1, the ferrite mem-
ber will serve as a thick member with which the periph-
ery of the connecting terminals is covered. Therefore, a
problem resides in the fact that the plug connector com-
ponent supporting the connecting terminals together
with the ferrite member is liable to be thickened and en-
larged. Another problem resides in the fact that, if an
induction coil is used as the noise removing portion, a
restriction on the linear dimension of the induction coil
itself will easily cause an increase in the linear dimen-
sion of the plug connector component supporting the in-
duction coil together with the connecting terminals.

Disclosure of Invention

[0004] The present invention has been made in con-
sideration of the foregoing circumstances, and it is an
object of the present invention to provide an electrical
connecting device in which a plug connector component
is made compact by easing dimensional restrictions
caused by disposing a noise removing portion, thus
leading to a size reduction of the electrical connecting

device.
[0005] The present invention is concerned with an
electrical connecting device that is connected to a sock-
et connector component supporting a pair of to-be-con-
nected terminals.
[0006] To achieve the object, the present invention
has the following features. In other words, the present
invention has the following features in the form of each
individual feature or in the form of a suitable combination
of the features.
[0007] A first feature in the electrical connecting de-
vice of the present invention to achieve the object is that
the electrical connecting device includes a pair of con-
necting terminals that are electrically connected by con-
necting an end of each connecting terminal to a bare
end part of a coated conductive wire and by connecting
an opposite end thereof to each of the pair of to-be-con-
nected terminals, a plug connector component that sup-
ports the pair of connecting terminals and that is fitted
to the socket connector component, and a noise remov-
ing portion that includes at least one surface-mountable
electromagnetic wave noise filter and that is disposed
such that at least a part thereof is overlapped with at
least one of the pair of connecting terminals.
[0008] According to this structure, the noise removing
portion, which is to remove noises by using a surface-
mountable electromagnetic wave noise filter, can have
a large reduction in thickness and in size. Additionally,
since the thin, small-sized noise removing portion is dis-
posed so that at least a part of the noise removing por-
tion is overlapped with at least one of the pair of con-
necting terminals, these are prevented from being dis-
posed widely, and the noise removing portion is dis-
posed while utilizing a space in the plug connector com-
ponent with great efficiency. Therefore, since a thick
member, such as a ferrite member, or a long member,
such as an induction coil, is not used, the plug connector
component can be made compact by easing a dimen-
sional restriction caused by disposing the noise remov-
ing portion, and the electrical connecting device can be
reduced in size.
[0009] A second feature in the electrical connecting
device of the present invention is that the connecting
terminal disposed to overlap the noise removing portion
consists of a one-end-side part that is connected to a
bare end part of the coated conductive wire and an op-
posite-end-side part that is connected to the to-be-con-
nected terminal and that the electromagnetic wave
noise filter is connected in series between the one-end-
side part and the opposite-end-side part.
[0010] According to this structure, since the noise re-
moving portion is disposed such that the electromagnet-
ic wave noise filters are connected in series between
the one-end-side part and the opposite-end-side part of
the connecting terminal, the noise removing portion can
be restrained from being widely disposed, and the plug
connector component can be made compact while uti-
lizing a space in the plug connector component with
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higher efficiency.
[0011] A third feature in the electrical connecting de-
vice of the present invention is that the plug connector
component is provided with at least one positioning por-
tion that supports the noise removing portion in such a
way as to sandwich the noise removing portion from
both sides thereof between the one-end-side part and
the opposite-end-side part.
[0012] According to this structure, the noise removing
portion can be stably supported in the plug connector
component by employing a simple structure in which the
positioning portion sandwiching the noise removing por-
tion from both sides thereof is disposed in the plug con-
nector component.
[0013] A fourth feature in the electrical connecting de-
vice of the present invention is that the noise removing
portion further includes at least one substrate that sup-
ports the electromagnetic wave noise filter and that the
electromagnetic wave noise filter is connected to the
connecting terminal via the substrate.
[0014] According to this structure, since the electro-
magnetic wave noise filter is connected to the connect-
ing terminal via the substrate, the electromagnetic wave
noise filter can be stably supported. Additionally, since
the substrate can be formed more thinly than a ferrite
member and can be formed to be shorter than an induc-
tion coil, the plug connector component can be made
compact.
[0015] A fifth feature in the electrical connecting de-
vice of the present invention is that the electrical con-
necting device is used as an electrical connecting de-
vice for a squib used for ignition by applying an electric
current to a gas generator in an automobile airbag sys-
tem.
[0016] A space provided for an electrical connecting
device for a squib used for ignition by applying an elec-
tric current to a gas generator in an automobile airbag
system is narrow and is subjected to various dimension-
al restrictions. However, the narrow disposition space
can be effectively utilized by using the small-sized, com-
pact electrical connecting device.
[0017] The above-mentioned object, other objects,
features, and advantages of the present invention will
become apparent from reading the following description
with the accompanying drawings.

Brief Description of Drawings

[0018]

FIG. 1 is a perspective view showing an electrical
connecting device according to a first embodiment
of the present invention.
FIG. 2 is a side view of the electrical connecting de-
vice of FIG. 1.
FIG. 3 is a front view of the electrical connecting
device of FIG. 1.
FIG. 4 is a perspective view showing a state in

which a retainer component is detached in the elec-
trical connecting device of FIG. 1.
FIG. 5 is a perspective view showing a state in
which an upper housing is detached in the electrical
connecting device of FIG. 1.
FIG. 6 is an exploded perspective view showing a
lower housing and a pair of connecting terminals in
the electrical connecting device of FIG. 1.
FIG. 7 is a perspective view showing a state in
which the pair of connecting terminals are support-
ed by the lower housing in the electrical connecting
device of FIG. 1.
FIG. 8 shows an electrical connecting device ac-
cording to a second embodiment of the present in-
vention, being a perspective view showing a state
in which the upper housing is detached.
FIG. 9 is a perspective view showing a noise remov-
ing portion of the electrical connecting device of
FIG. 8.
FIG. 10 shows a modification of the electrical con-
necting device according to the first embodiment,
being a perspective view showing a state in which
the pair of connecting terminals are supported by
the lower housing.
FIG. 11 shows a modification of the electrical con-
necting device according to the first embodiment,
being a perspective view showing a state in which
the upper housing is detached.

Best Mode for Carrying Out the Invention

[0019] The best mode for carrying out the present in-
vention will be hereinafter described with reference to
the accompanying drawings. The present invention is
suitable for a case in which it is applied as an electrical
connecting device for a squib used for ignition by apply-
ing an electric current to a gas generator in an automo-
bile airbag system, and embodiments of this case are
described. However, the present invention can be wide-
ly applied and can be applied to many different environ-
ments and to various objects.

(First embodiment)

[0020] FIG. 1 is a perspective view seen from above
an electrical connecting device 1 according to a first em-
bodiment of the present invention, FIG. 2 is a side view
of the electrical connecting device 1, and FIG. 3 is a front
view of the electrical connecting device 1 . As shown in
FIG. 1 to FIG. 3, the electrical connecting device 1 is
constructed in the form of a plug that is connected to a
socket connector component (not shown) in the form of
a socket, and includes a plug connector component 11.
[0021] The plug connector component 11 is made of
a nonconductive, resinous material. This plug connector
component 11 is provided with a substantially rectangu-
lar main body formed by superposing an upper housing
12 and a lower housing 13 on each other, a projection
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14 that protrudes out substantially vertically from the
lower housing 13 downward, and a pair of legs 15 that
protrude out substantially in parallel with the projection
14 at both sides thereof. A pair of connecting terminals
that are connected to a pair of conductive wires 17 and
17 are contained in the upper and lower housings (12
and 13) and in the projection 14. A retainer component
16 is fixedly inserted into and engaged with the plug con-
nector component 11 from above the upper housing 12.
[0022] The electrical connecting device 1 is fitted to a
socket connector component, not shown, and is electri-
cally and mechanically connected thereto. The socket
connector component is provided with an opening, into
which the projection 14 of the plug connector compo-
nent 11 is fitted. When fitted, the pair of connecting ter-
minals contained in the plug connector component 11
are respectively connected to a pair of to-be-connected
terminals, such as pins, (not shown) that are supported
by the socket connector component. Further, when fit-
ted, a convex part 15a formed on the leg 15 is engaged
with a concave part formed in the opening of the socket
connector component, and, by pushing the retainer
component 16 from above, a convex part 16a formed
on the retainer component 16 is also engaged with the
concave part formed in the opening of the socket con-
nector component.
[0023] The conductive wires 17 and 17 are connected
to an airbag control system, not shown, on the side op-
posite the electrical connecting device 1. The socket
connector component is provided as a part of an airbag
ignition device (i.e., squib) not shown. When the electri-
cal connecting device 1 is fitted to the socket connector
component and is mechanically and electrically con-
nected thereto, a sufficient quantity of electrical energy
is given there via the conductive wires 17 and 17 in re-
sponse to a command emitted from the airbag control
system, thus enabling the combustion of the squib. A
gas generation substance is ignited by this combustion,
and an air bag is inflated.
[0024] FIG. 4 is a perspective view showing a state in
which the retainer component 16 is detached, and FIG.
5 is a perspective view showing a state in which the up-
per housing 12 is detached. As shown in FIG. 4 and FIG.
5, a groove 18 into which the retainer component 16 is
inserted is formed in the plug connector component 11.
[0025] As shown in FIG. 5, a pair of connecting termi-
nals 19 (19a and 19b) are supported in the plug connec-
tor component 11. FIG. 6 is an exploded perspective
view of the lower housing 13 and the pair of connecting
terminals 19, and FIG. 7 is a perspective view showing
a state in which the pair of connecting terminals 19 are
supported by the lower housing 13. As shown in FIG. 6
and FIG. 7, in the pair of connecting terminals 19, one
end side 20 (20a and 20b) is connected to a bare end
part of a coated conductive wire 17, and an opposite
end side 21 (21a and 21b) is brought into contact with
each of a pair of to-be-connected terminals (not shown)
that are supported by a socket connector component

(not shown), and thereby is electrically connected there-
to. The pair of connecting terminals 19 are fitted into a
concave part 24 formed in the plug connector compo-
nent 11 and are supported there.
[0026] One (19a) of the pair of connecting terminals
19 can be divided into a one-end-side part 22 having a
one end side 20a and an opposite-end-side part 23 hav-
ing an opposite end side 21a. The one-end-side part 22
is formed to be substantially linear, and is pressed and
connected to the bare end part of the coated conductive
wire 17. On the other hand, the opposite-end-side part
23 is formed almost like the capital letter L, and its part
protruding downward is connected to the to-be-connect-
ed terminal. The other connecting terminal 19b is inte-
grally constructed such that the one end side 20b and
the opposite end side 21b are contiguous to each other.
[0027] As shown in FIG. 5, the noise removing portion
25 is disposed to be overlapped with a part of the other
connecting terminal 19a when viewed planarly. The
noise removing portion 25 is to be incorporated into the
electrical connecting device 1 as a means for removing
electromagnetic wave noises. In an airbag system con-
structed in an automobile, a noise removing function of
the noise removing portion 25 prevents a noise electric
current from flowing to the squib and causing an acci-
dental explosion because of various electromagnetic
waves from the outside, such as those from electric
wires, from various automobile electronic devices, from
radios, or from cellular telephones.
[0028] The noise removing portion 25 is formed of sur-
face-mountable electromagnetic wave noise filters. In
detail, the connecting terminal 19a consisting of the one-
end-side part 20a and the opposite-end-side part 21a is
disposed to be overlapped with the noise removing por-
tion 25, and the electromagnetic wave noise filters,
which constitute the noise removing portion 25, are con-
nected in series between the one-end-side part 20a and
the opposite-end-side part 21a.
[0029] For example, chip ferrite beads or chip induc-
tors (coils) can be used as the surface-mountable elec-
tromagnetic wave noise filters 25. Since these electro-
magnetic wave noise filters connected in series be-
tween the one-end-side part 20a and the opposite-end-
side part 21a serve as a large impedance against high-
frequency electromagnetic wave noises, a noise electric
current can be prevented from being passed through the
pair of connecting terminals 19.
[0030] The noise removing portion 25 is supported in
such a way as to be sandwiched by the positioning por-
tions 26 formed on the plug connector component 11
from both sides thereof. The positioning portion 26 is
placed at a corresponding position between the one-
end-side part 22 and the opposite-end-side part 23 of
the connecting terminal 19a in the lower housing 13. The
formation of the positioning portion 26 makes it possible
to stably support the noise removing portion 25 with a
simple structure in the plug connector component 11.
[0031] According to the electrical connecting device
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1 described above, the noise removing portion 25, which
is to remove noises by the surface-mountable electro-
magnetic wave noise filters, can be greatly reduced in
thickness and in size. Additionally, the thin, small-sized
noise removing portion 25 is disposed such that at least
a part of the noise removing portion 25 is overlapped
with at least one of the pair of connecting terminals.
Therefore, in all of the width direction, longitudinal direc-
tion, and thickness direction of the plug connector com-
ponent 11, the noise removing portion 25 is restrained
from being widely disposed, and is disposed while uti-
lizing a space in the plug connector component 11 with
high efficiency. Therefore, since a thick member, such
as a ferrite member, or a long member, such as an in-
duction coil, is not used, a dimensional restriction
caused by disposing the noise removing portion can be
eased, and the plug connector component can be made
compact, thus realizing a size reduction of the electrical
connecting device.
[0032] Additionally, according to the electrical con-
necting device 1, the noise removing portion 25 is con-
nected in series between the one-end-side part 22 and
the opposite-end-side part 23 of the connecting terminal
19a, and hence the noise removing portion 25 can be
more advantageously restrained from being widely dis-
posed in the width direction of the plug connector com-
ponent 11, and a space in the plug connector compo-
nent 11 can be utilized more efficiently.

(Second embodiment)

[0033] FIG. 8 shows an electrical connecting device
2 according to a second embodiment of the present in-
vention, and is a perspective view corresponding to FIG.
5 of the electrical connecting device 1 according to the
first embodiment. The electrical connecting device 2 in-
cludes a plug connector component 27, a pair of con-
necting terminals 29 (29a and 29b), and a noise remov-
ing portion 30, and is structured in the same way as the
electrical connecting device 1 (in FIG. 8, only a lower
housing 28 of the plug connector component 27 is
shown) . However, the electrical connecting device 2 is
different from the electrical connecting device 1 in the
structure of the connecting terminals 29 and the noise
removing portion 30.
[0034] In the electrical connecting device 2, the pair
of connecting terminals 29 are integrally formed such
that one end side that is connected to the conductive
wire 17 and an opposite end side that is connected to
the to-be-connected terminal (not shown) are contigu-
ous to each other both in one connecting terminal 29a
and in the other connecting terminal 29b.
[0035] FIG. 9 is a perspective view of the noise re-
moving portion 30. As shown in FIG. 8 and FIG. 9, the
noise removing portion 30 of the electrical connecting
device 2 includes a surface-mountable electromagnetic
wave noise filter 31 and a substrate 32 supporting the
noise filter 31. The electromagnetic wave noise filter 31

is formed of, for example, a chip capacitor, and is con-
nected to the connecting terminal 29 in parallel therewith
through a circuit printed on the substrate 32 (in FIG. 8
and FIG. 9, the circuit is printed on the reverse side of
the substrate 32). This parallel connection of the chip
capacitor 31 makes it possible to prevent a noise electric
current from flowing to a squib through the pair of con-
necting terminals 29 because of high-frequency electro-
magnetic wave noises.
[0036] The substrate 32 has through holes 33 and 33.
Pins 34 and 34 that protrude upward at the opposite end
side of the connecting terminal 29 are inserted into the
through holes 33 and 33, respectively, and are joined
thereto, for example, by soldering. The substrate 32 fur-
ther has a hole 35. The substrate 32 is stably supported
in the lower housing 28 by allowing a convex part 36
that protrudes upward from the lower housing 28 to pass
through the hole 35.
[0037] According to the thus structured electrical con-
necting device 2, the electromagnetic wave noise filter
31 is connected to the connecting terminal 29 via the
substrate 32, and hence the electromagneticwave noise
filter 31 can be stably supported. Additionally, since the
substrate 32 can be formed thinner than a ferrite mem-
ber and can be formed to be shorter than an induction
coil, the plug connector component can be made com-
pact.
[0038] Although the present invention has been de-
scribed in conjunction with the preferred embodiments,
many modifications and variations will be apparent from
reading and understanding the foregoing description as
a matter of course, and the present invention is intended
to embrace all such modifications, variations, and equiv-
alents that fall within the spirit and scope of the append-
ed Claims.
[0039] For example, the following modifications may
be carried out.
[0040] The surface-mountable ferrite bead, inductor,
and capacitor have been mentioned as a noise remov-
ing portion in the above-mentioned embodiments, but,
without being limited to these, various surface-mounta-
ble electromagnetic wave noise filters can be used. For
example, a three-terminal capacitor or an EMI filter may
be connected in series between the one-end-side part
and the opposite-end-side part of the connecting termi-
nal (in this case, these must be grounded). Alternatively,
it is permissible to use a surface-mountable electromag-
netic wave noise filter that is constructed by an arbitrary
combination of coils, capacitors, and resistors.
[0041] Although the noise removing portion 25 is dis-
posed to be overlapped with only one (19a) of the pair
of connecting terminals 19 in the first embodiment, the
noise removing portion 25 may be disposed to be over-
lapped not only with the connecting terminal 19a but al-
so with the other connecting terminal 19b. FIG. 10 and
FIG. 11 show modifications in a case in which the noise
removing portion (electromagnetic wave noise filter) 25
is overlapped also with the other connecting terminal
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19b. FIG. 10 is a perspective view corresponding to FIG.
7, and FIG. 11 is a perspective view corresponding to
FIG. 5.
[0042] As shown in FIG. 10, in this modification, not
only the connecting terminal 19a but also the other con-
necting terminal 19b is divided into a one-end-side part
37 and an opposite-end-side part 38. As shown in FIG.
11, an electromagnetic wave noise filter 25a (25) is con-
nected in series to the connecting terminal 19a between
the one-end-side part 22 and the opposite-end-side part
23, and an electromagnetic wave noise filter 25b (25) is
connected in series to the other connecting terminal 19b
between the one-end-side part 37 and the opposite-
end-side part 38. The noise removing capability can be
much improved by providing a plurality of electromag-
netic wave noise filters in this way. A plurality of electro-
magnetic wave noise filters 25 may be connected in se-
ries by further dividing the connecting terminal 19a or
19b.

Industrial Applicability

[0043] As is apparent from the foregoing description,
the electrical connecting device of the present invention
is suitable for use especially as an electrical connecting
device for a squib used for ignition by applying an elec-
tric current to a gas generator in an automobile airbag
system. However, the electrical connecting device of the
present invention can be applied more widely, and can
be applied to many different environments and to vari-
ous objects.
[0044] A pair of connecting terminals (19) are electri-
cally connected by connecting an end (20) of each con-
necting terminal to a bare end part of a coated conduc-
tive wire (17) and by connecting an opposite end (21)
thereof to each of a pair of to-be-connected terminals.
A plug connector component (11) supports the pair of
connecting terminals (19) and is fitted to the socket con-
nector component. A noise removing portion (25) in-
cludes at least one surface-mountable electromagnetic
wave noise filter (25) and is disposed such that at least
a part thereof is overlapped with at least one of the pair
of connecting terminals (19). The electrical connecting
device (1) including the pair of connecting terminals
(19), the plug connector component (11), and the noise
removing portion (25) is connected to the socket con-
nector component supporting the pair of to-be-connect-
ed terminals.

Claims

1. An electrical connecting device that is connected to
a socket connector component supporting a pair of
to-be-connected terminals, the electrical connect-
ing device comprising:

a pair of connecting terminals that are electri-

cally connected by connecting an end of each
connecting terminal to a bare end part of a coat-
ed conductive wire and by connecting an oppo-
site end thereof to each of the pair of to-be-con-
nected terminals;
a plug connector component that supports the
pair of connecting terminals and that is fitted to
the socket connector component; and
a noise removing portion including at least one
surface-mountable electromagnetic wave
noise filter, the noise removing portion dis-
posed such that at least a part of the noise re-
moving portion is overlapped with at least one
of the pair of connecting terminals.

2. The electrical connecting device as set forth in
Claim 1, wherein the connecting terminal disposed
to overlap the noise removing portion consists of a
one-end-side part that is connected to a bare end
part of the coated conductive wire and an opposite-
end-side part that is connected to the to-be-con-
nected terminal, and wherein the electromagnetic
wave noise filter is connected in series between the
one-end-side part and the opposite-end-side part.

3. The electrical connecting device as set forth in
Claim 2, wherein the plug connector component is
provided with at least onepositioningportion that
supports the noise removingportion in such a way
as to sandwich the noise removing portion from
both sides thereof between the one-end-side part
and the opposite-end-side part.

4. The electrical connecting device as set forth in
Claim 1, wherein the noise removing portion further
includes at least one substrate that supports the
electromagnetic wave noise filter, the electromag-
netic wave noise filter being connected to the con-
necting terminal via the substrate.

5. The electrical connecting device as set forth in
Claim 1, wherein being used as an electrical con-
necting device for a squib used for ignition by ap-
plying an electric current to a gas generator in an
automobile airbag system.

9 10



EP 1 571 736 A1

7



EP 1 571 736 A1

8



EP 1 571 736 A1

9



EP 1 571 736 A1

10



EP 1 571 736 A1

11



EP 1 571 736 A1

12



EP 1 571 736 A1

13



EP 1 571 736 A1

14



EP 1 571 736 A1

15



EP 1 571 736 A1

16



EP 1 571 736 A1

17



EP 1 571 736 A1

18



EP 1 571 736 A1

19


	bibliography
	description
	claims
	drawings
	search report

