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Description

[0001] The present invention relates to a conduction
device for electrically connecting a connector and a mem-
ber-to-be-attached, and an electronic device having the
conduction device, the connector being cylindrically pro-
jected from one surface of a conductive case in which an
electronic component is housed and adapted to connect
a signal wire to the electronic component, the member-
to-be-attached being adapted to be attached to the one
surface of the case after being passed through by the
connector.

[0002] There has conventionally been known an ar-
rangement in which a connector for connecting a signal
wire to an electronic component is grounded (refer to, for
example, Japanese Patent Laid-Open Publication No.
S63-155573, upper right column on page 3 to lower right
column on page 3, etc.).

[0003] The arrangement described in the above doc-
ument includes a conductive pattern formed by a plate-
like conductive fitting made of a copper allay for spring
and a conductive ground pattern. The conductive fitting
is provided with a square hole into which a plug is loosely
fitted so that the plug can move in an axial direction, a
contact segment with its tip ends integrally fixed to both
opposite end portions of the square hole so that the tip
ends can be opened and closed by its elastic force, and
a circular hole into which a screw is loosely fitted so that
the screw can move. Further, a resin-made housing for
loosely supporting the plug is faced to one side surface
of a BWB (Back Wiring Board) through the conductive
pattern, another resin-made housing is faced to the other
side surface of the BWB, and all these are tightly fixed
to the BWB by a screw. Due to being tightly fixed in such
a manner, when the plug is loosely fitted into the square
hole, the contact segment of the square hole is opened
in a state in which the contact segment presses an outer
side surface of the plug by its elastic force, so that the
conductive fitting contacts the plug, and the external con-
ductor of the plug is ground-connected to the BWB
through the conductive fitting and the conductive ground
pattern.

[0004] However, in the arrangement described in the
above document, since the contact segment is made of
an alloy and therefore has rigidity, the portion contacting
with the plug is limited to its tip end, so that there is a
concern that the conductivity between the contact seg-
ment and the plug might not be good. Further, since the
conductive fitting is also made of an alloy and therefore
has rigidity, in the case where the conductive fitting, the
resin-made housings and the BWB are not precisely
made, clearance may be caused therebetween, so that
there is a concern that looseness might be generated
even after they are fixed by a screw.

[0005] An object of the present invention is, in view of
the above problems, to provide a conduction device hav-
ing good conductivity and capable of being well fixed with
simple arrangement, and an electronic device including
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the conduction device.

[0006] A conduction device according to a first aspect
of the present invention is a conduction device for elec-
trically connecting a connector and a member-to-be-at-
tached, the connector being cylindrically projected from
one surface of a conductive case in which an electronic
component is housed and being adapted to connect a
signal wire to the electronic component, the member-to-
be-attached being adapted to be attached to the one sur-
face of the case after being passed through by the con-
nector, the conduction device including: an elastic mem-
ber made of an elastic material and provided with a
through-hole having a size equal to or smaller than that
of a cross section of the connector perpendicular to the
axis of the connector; a projection made of a flexible con-
ductive material and provided on atleast an opening edge
of the through-hole facing the one surface of the case so
as to project inwardly from an outer edge of the cross
section of the connector perpendicular to the axis of the
connector; and a connecting portion provided on the elas-
tic member and adapted to electrically connect the pro-
jection and the member-to-be-attached.

[0007] A conduction device according to a second as-
pect of the present invention is a conduction device for
electrically connecting a connector and a member-to-be-
attached, the connector being cylindrically projected from
one surface of a conductive case in which an electronic
component is housed and being adapted to connect a
signal wire to the electronic component, the member-to-
be-attached being adapted to be attached to the one sur-
face of the case after being passed through by the con-
nector, the conduction device including: a conductive
elastic member made of a conductive elastic material
and provided with a through-hole having a cross section
equal to or smaller than a cross section of the connector
perpendicular to the axis of the connector, in which at
least an opening edge of the through-hole facing the one
surface of the case is provided with a projection that
projects inwardly from an outer edge of the cross section
of the connector perpendicular to the axis of the connec-
tor.

[0008] An electronic device according to a third aspect
of the present invention includes: a conductive case in
which an electronic component is housed; a connector
cylindrically projected from one surface of the case and
adapted to connect a signal wire to the electronic com-
ponent; a member-to-be-attached adapted to be at-
tached to the one surface of the case after being passed
through by the connector; and the conduction device ac-
cording to the first or the second aspect of the present
invention for electrically connecting the connector and
the member-to-be-attached.

Fig. 1 is an exploded perspective view showing a
brief constitution of a primary portion of a plasma
display panel in a first embodiment of the present
invention;

Fig. 2 is a perspective view showing a gasket in the
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above embodiment, seen from a rear side;

Fig. 3 is a perspective view showing an attachment
state of the gasket in the above embodiment;

Fig. 4 is a cross section taken along line IV-1V of Fig.
3;

Fig. 5 is a perspective view showing a gasket in an-
other embodiment of the present invention, seen
from a rear side;

Fig. 6 is a perspective view showing a gasket in still
another embodiment of the present invention, seen
from a rear side;

Fig. 7 is a perspective view showing a gasket in still
another embodiment of the present invention, seen
from a rear side;

Fig. 8 is a perspective view showing a gasket in still
another embodiment of the present invention, seen
from a rear side;

Fig. 9 is a perspective view showing a gasket in still
another embodiment of the present invention, seen
from a rear side; and

Fig. 10 is a perspective view showing a gasket in still
another embodiment of the present invention, seen
from a rear side.

[0009] A first embodiment of the present invention will
be described below with reference to the attached draw-
ings. Incidentally, although a plasma display panel (here-
inafter referred to as a PDP) is exemplified as an elec-
tronic device of the present embodiment, the electronic
device may be other. Fig. 1 is an exploded perspective
view showing a brief constitution of a primary portion of
the PDP in the first embodiment of the present invention.
Fig. 2 is a perspective view showing a gasket seen from
a rear side.

[Arrangement of Plasma Display Panel]

[0010] AsshowninFig. 1, numeral 100 denotes a PDP
(as an electronic device). The PDP 100 is formed in, for
example, rectangular shape in plan view, and is adapted
to display an image using the light generated by plasma
discharge and output a voice. The PDP 100 includes a
PDP case (not shown). The PDP case may be, for ex-
ample, formed of a nonconductive material and has sub-
stantially a thin-box-shape with an opened frontface. The
PDP case includes a tuner 200, a gasket 300 (as a con-
duction device), a terminal panel 400 (as a member-to-
be-attached), a display (not shown), a voice output sec-
tion (not shown), and a processor (not shown).

[0011] Thedisplay is arranged so as to close the front
face of the PDP case, and the image is displayed under
control of the processor. The voice output section is ar-
ranged outwardly on a lower portion of the front face of
the PDP case, and the voice is output under control of
the processor.

[0012] The tuner 200 is arranged inside the PDP case.
The tuner 200 is connected to an antenna (not shown).
The tuner 200 converts a signal from the antenna into a
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predetermined signal, and outputs the converted signal
to the processor. The tuner 200 includes a case 210, an
electronic component 220 and the like.

[0013] The case 210 is made of a conductive material
and is formed into a substantially rectangular box-shape.
The electronic component 220 is housed in a housing
space 210A of the case 210. A surface of the case 210
orthogonal to a longitudinal side edge is a panel opposing
surface 211 opposed to the terminal panel 400. A cylin-
drical connector 212 made of a conductive material is
projected from a lower portion of the panel opposing sur-
face 211. Connecting wires (not shown) connected to the
electronic component 220 are provided substantially at
the center of the connector 212 in a radial direction. An
antenna wire (not shown) connected to the antenna is
connected to the connector 212. The electronic compo-
nent 220 converts the signal input from the antenna via
the connector 212 into the predetermined signal, and out-
put the converted signal to the processor.

[0014] The gasket 300 is attached in a state in which
the connector 212 is passed through the gasket 300, and
the gasket 300 is sandwiched by the panel opposing sur-
face 211 of the tuner 200 and the terminal panel 400, so
that the gasket 300 electrically connects the connector
212 and the terminal panel 400. Further, the gasket 300
fixes the tuner 200 and the terminal panel 400 with no
looseness. The gasket 300 includes a sponge-like mem-
ber 310 (as an elastic member) and a conductive fiber
cylindrical member 330 (as a flexible conductive cylindri-
cal member).

[0015] The sponge-like member 310 is made of an
elastic nonconductive material such as a synthetic resin,
and is formed into a sponge-like rectangular parallelepi-
ped-shape. Among three pairs of confronting faces of the
sponge-like member 310, the pair of faces having the
largest areas are a sponge front face 311 and a sponge
rear face 312 as shown in Fig. 2. The pair of faces or-
thogonal to both longitudinal side edges of the sponge
front face 311 are a sponge right face 313 and a sponge
left face 314. The other pair of faces orthogonal to both
longitudinal end edges of the sponge front face 311 are
a sponge top face 315 and a sponge bottom face 316.
Hereinafter, when the sponge front face 311, the sponge
rear face 312. the sponge right face 313 and the sponge
left face 314 are collectively mentioned, they will be col-
lectively referred to as "side faces of the sponge-like
member 310"

[0016] Athrough-hole 317 passingthrough the sponge
front face 311 and the sponge rear face 312 is formed in
the sponge-like member 310, on the side of the sponge
bottom face 316. An inner diameter of the through-hole
317 is equal to an outer diameter of the connector 212.
Incidentally, the inner diameter of through-hole 317 also
can be smaller than the outer diameter of the connector
212. The through-hole 317 is provided with four sponge
projections 318 projecting from an inner edge of the
through-hole 317 toward the center of the through-hole
317, the sponge projections 318 extending from the
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sponge front face 311 to the sponge rear face 312.
Among the four sponge projections 318, two are ar-
ranged on the side of the sponge right face 313 in up and
down direction, and the other two are arranged on the
side of the sponge left face 314 in up and down direction.
A cross section of the sponge projection 318 parallel to
the sponge front face 311 is of a substantially trapezoidal
shape, of which the width becomes gradually smaller
from a base end toward a tip end.

[0017] The conductive fiber cylindrical member 330 is
made of flexible conductive fiber, and is formed into a
square cylindrical shape that covers the side faces of the
sponge-like member 310. That is, the conductive fiber
cylindrical member 330 is formed into the square cylin-
drical shape that includes a first rectangular plate-like
portion 331 that covers the sponge front face 311, a sec-
ond rectangular plate-like portion 332 that covers the
sponge right face 313, a third rectangular plate-like por-
tion 333 that covers the sponge left face 314, and a fourth
rectangular plate-like portion 334 that covers the sponge
rear face 312.

[0018] The first and fourth rectangular plate-like por-
tions 331, 334 are respectively provided with, in portions
corresponding to the through-hole 317, a cylindrical
member opening 331A and a cylindrical member opening
334A. The cylindrical member openings 331A, 334A both
have substantially the same shape as that of the through-
hole 317. Namely, inner diameters of the cylindrical mem-
ber openings 331A, 334A are equal to the outer diameter
of the connector 212. The first and fourth rectangular
plate-like portions 331, 334 are respectively provided
with, in portions corresponding to the sponge projections
318, four projections 331B and four projections 334B, of
which the cross sections are substantially the same as
those of the sponge projections 318. That is, each of the
projections 331B, 334B is provided on an opening edge
of the through-hole 317, and is projected inwardly from
an outer edge of the connector 212 like a tongue piece
of a substantially trapezoidal shape. Further, in substan-
tially the central portion of the fourth rectangular plate-
like portion 334 in a short-side direction, double-sided
tapes 340 are stuck respectively in an area ranging from
an upper end to an opening edge of the cylindrical mem-
ber opening 334A and in an area ranging from the open-
ing edge of the cylindrical member opening 334A to a
lower end. The double-sided tape 340 is provided in a
state where it is not stuck on the opening edge of the
cylindrical member opening 334A which continues to the
base ends of the projections 334B.

[0019] The second and third rectangular plate-like por-
tions 332, 333 are respectively provided, substantially at
the center in the short-side direction, with bend lines
332A, 333A parallel to both longitudinal side edges. That
is, the bend lines 332A, 333A are respectively formed at
positions to which the distances from the first and fourth
rectangular plate-like portions 331, 334 are substantially
equal. When the gasket 300 is pressed onto the side of
the tuner 200 by the terminal panel 400, the gasket 300
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will be deformed in such a manner that the bend lines
332A, 333A are moved toward the central side of the
conductive fiber cylindrical member 330 so that the sec-
ond and third rectangular plate-like portions 332, 333 are
bent, and the first rectangular plate-like portion 331 and
the fourth rectangular plate-like portion 334 are moved
close to each other (the details will be described later).
That is, the bend lines 332A, 333A are formed so that
the gasket 300 is compressed in the front/rear direction
in a state in which the right and left sides of the gasket
300 are pressed into the inside.

[0020] The portion of the conductive fiber cylindrical
member 330 ranging from the projections 334B to the
portion opposing the terminal panel 400, namely the first
to fourth rectangular plate-like portions 331 to 334 serve
as a connecting portion for electrically connecting the
projections 334B and the terminal panel 400.

[0021] The terminal panel 400 is made of a conductive
material, and is formed into a substantially rectangular
plate-shape. The terminal panel 400 includes a rectan-
gular plate-shaped panel base portion 410. A panel end
portion 420 bent at substantially right angle is continu-
ously formed from a longitudinal end edge of the panel
base portion 410. A panel insertion hole 411 whose inner
diameter is a little larger than the outer diameter of the
connector 212 is formed in the panel base portion 410
on the side of the panel end portion 420. The terminal
panel 400 presses the gasket 300 onto the tuner 200
after being passed through by the connector 212, and is
attached to, for example, a rear face of the PDP case
with a fixing member (not shown) such as a screw in a
grounded state.

[0022] The processorisarranged inside the PDP case.
The processor acquires a signal from the tuner 200, and
allows the display to display an image based on the ac-
quired signal. Further, the processor allows the voice out-
put section to output the voice based on the acquired
signal.

[Manufacturing Method of Gasket]

[0023] A manufacturing method of the gasket 300 will
be described below.

[0024] To manufacture the gasket 300, the sponge-
like member 310 having no through-hole 317 and sponge
projections 318 should be manufactured. The conductive
fiber cylindrical member 330 having no cylindrical mem-
ber openings 331A. 334A, projections 331B, 334B and
bend lines 332A, 333A also should be manufactured by
bending conductive belt-like fibers and bonding ends of
the fibers to each other. Then the bend lines 332A, 333A
are formed on the conductive fiber cylindrical member
330. Then the sponge-like member 310 is fitted into the
inner space of the conductive fiber cylindrical member
330, and the double-sided tape 340 is stuck to the fourth
rectangular plate-like portion 334 of the conductive fiber
cylindrical member 330 in an area ranging from the upper
end to the lower end of substantially the central portion
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in the short-side direction.

[0025] Incidentally, the bendlines 332A, 333A alsocan
be formed before the ends of the fibers are bonded to
each other. Further, the double-sided tape 340 also can
be stuck before the ends of the fibers are bonded to each
other, or before the sponge-like member 310 is fitted into
the conductive fiber cylindrical member 330.

[0026] Then the gasket 300 is set to a press machine
(not shown) in a state in which the sponge-like member
310 and the conductive fiber cylindrical member 330 are
compressed in the front/rear direction. Specifically, the
gasket 300 is set in a state in which the second and third
rectangular plate-like portions 332, 333 of the conductive
fiber cylindrical member 330 are bent respectively along
the bend lines 332A, 333A, so that the gasket 300 is
compressed in the front/rear direction in a state in which
the right and left sides of the gasket 300 are pressed into
the inside. Since the bend lines 332A, 333A are respec-
tively formed at positions to which the distances from the
first and fourth rectangular plate-like portions 331, 334
are equal, the first and fourth rectangular plate-like por-
tions 331, 334 can move closer to each other without
being deformed to either left direction or right direction,
so that the shape thereof can be maintained substantially
unchanged.

[0027] The sponge-like member 310, the conductive
fiber cylindrical member 330 and the double-sided tape
340 are punched by a punch having an outer shape equal
to the cylindrical member openings 331A, 334A and the
projections 331B, 334B of the first and fourth rectangular
plate-like portions 331, 332, so that the through-hole 317
and the sponge projection 318 are formed in the sponge-
like member 310, and the cylindrical member openings
331A, 334A and the projections 331B, 334B are formed
in the conductive fiber cylindrical member 330. By the
above steps, the gasket 300 shown in Fig. 2 is manufac-
tured.

[Operation for Attaching Gasket]

[0028] Operation for attaching the gasket 300 will be
described below. Fig. 3 is a perspective view showing an
attachment state of the gasket. Fig. 4 is a cross section
taken along line IV-1V of Fig. 3.

[0029] First, the gasket 300 is positioned in a state in
which the fourth rectangular plate-like portion 334 faces
the panel opposing surface 211 of the tuner 200. Then
the connector 212 is passed through the gasket 300.
[0030] Specifically, when the gasket 300 is moved
close to the tuner 200, since each of the projections 334B
of the fourth rectangular plate-like portion 334 has a
shape of a tongue piece which projects inwardly from the
outer edge of the connector 212. the tip end of the con-
nector 212 will abut on the projections 334B. Then, due
to the contact with the connector 212, the projections
334B will be bent in a state in which the tip ends thereof
are moved toward the side of the first rectangular plate-
like portion 331, so that the outer surfaces of the projec-
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tions 334B will be broughtinto close contact with the outer
surface of the connector 212. On the other hand, the
outer surface of the connector 212 abuts on the through-
hole 317 and the sponge projections 318 of the sponge-
like member 310, and the sponge projections 318 are
elastically deformed so as to be crushed toward the side
of the sponge front face 311. Then, the tip end of the
connector 212 is moved close to the open end of the
through-hole 317. Then, due to the sponge projection
318 crushed toward the side of the sponge front face
311, or due to the contact with the connector 212 like in
the case of the projections 334B, the projections 331B
will be bent in a state in which the tip ends thereof are
moved along a direction in which the connector 212
moves. Further, the gasket 300 is stuck to the panel op-
posing surface 211 by the double-sided tape 340.
[0031] Then, as shown in Figs. 3 and 4, the terminal
panel 400 is mounted to the PDP case in a state in which
the connector 212 is inserted and the gasket 300 is
pressed onto the tuner 200. Specifically, when the con-
nector 212 is inserted into the panel insertion hole 411
of the terminal panel 400, the panel base portion 410 of
the terminal panel 400 will abut on the first rectangular
plate-like portion 331 of the gasket 300. Then, the termi-
nal panel 400 presses the gasket 300 toward the side of
the tuner 200, so that the gasket 300 is compressed in
the front/rear direction. At this time, similar to the case
where the gasket 300 was set to a press machine, the
gasket 300 is compressed in the front/rear direction in a
state in which the right and left sides of the gasket 300
are pressed into the inside.

[0032] Then, the terminal panel 400 is mounted to, for
example, the rear face of the PDP case. By the above
steps, as shown in Figs. 3 and 4, the gasket 300 is at-
tached in a state in which the gasket 300 is compressed,
and the projections 334B of the gasket 300 are brought
in close contact with the outer surface of the connector
212. Further, the connector 212 is grounded by being
electrically connected to the terminal panel 400 through
the gasket 300. Further, since the sponge-like member
310is an elastic member, and since the conductive fiber
cylindrical member 330 is a flexible member, the outer
surfaces of the first and fourth rectangular plate-like por-
tions 331, 334 can be attached closely to the panel base
portion 410 and the panel opposing surface 211 even
when minute ruggedness exist on the inner surface the
panel base portion 410 and the panel opposing surface
211.

[Advantages of Plasma Display Panel]

[0033] As described above, in the present embodi-
ment, the gasket 300 includes the sponge-like member
310 made of an elastic material, the projections 334B,
and the first to fourth rectangular plate-like portions 331
to 334, the sponge-like member 310 having the through-
hole 317 whose inner diameter equals to the outer diam-
eter of the connector 212, the projections 334B being
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formed on the opening edge of the through-hole 317 fac-
ing the panel opposing surface 211 so as to project in-
wardly from the outer edge of the connector 212, the first
to fourth rectangular plate-like portions 331 to 334 elec-
trically connecting the projections 334B and the ground-
ed terminal panel 400 to each other.

[0034] Thus, when the connector 212 is being passed
through and the gasket 300 and the terminal panel 400
are being attached to the tuner 200, the projections 334B
are bent due to the contact with the connector 212, so
that the outer surfaces of the projections 334B are
brought into close contact with the outer surface of the
connector 212. Thus, compared to a conventional con-
tact piece made of an alloy, contact area between the
projections 334B and the connector 212 can be in-
creased, thereby improving the conductivity. Thus, when
a noise enters from the tip end of the connector 212
through the antenna wire, for example, the noise can be
prevented from entering the panel opposing surface 211
through the connector 212 by letting the noise flow into
the terminal panel 400 abutting on the first rectangular
plate-like portion 331 through the projections 334B, the
fourth rectangular plate-like portion 334, and the second
and third rectangular plate-like portions 332, 333, thereby
preventing malfunction of the tuner 200. Further, since
the projections 334B are flexible, even when the projec-
tions 334B are moved along the outer surface of the con-
nector 212, there is no concern that metal powder will be
formed due to cutting the connector 212 so as to cause
undesirable electrical connection between the tuner 200
and other electric components, or between other electric
components, thereby preventing malfunction. Further,
even when the present invention is applied to a PDP 100
in which the tuner 200 and the display are integrally
formed and therefore EMI (Electromagnetic Interference)
standard becomes stricter compared to the case where
a separated tuner 200 is used, itis still possible to provide
a PDP 100 in compliance with the stricter EMI standard.
Further, since the elastic sponge-like member 310 is pro-
vided with the projections 334B and the first to fourth
rectangular plate-like portions 331 to 334, no clearances
are generated between the gasket 300, the panel oppos-
ing surface 211 and the terminal panel 400 even if they
are not formed with high accuracy, so that the gasket
300, the panel opposing surface 211 and the terminal
panel 400 can be fixed to each other with no looseness.
Thus, the components can be well fixed with a simple
arrangement.

[0035] Further, the conductive fiber cylindrical member
330 is made of a flexible conductive fiber, and is formed
into a square cylindrical shape that covers the side faces
of the sponge-like member 310. Further, the first and
fourth rectangular plate-like portions 331, 334 of the con-
ductive fiber cylindrical member 330 are respectively pro-
vided with the projections 331B, 334B. Further, the first
to fourth rectangular plate-like portions 331 to 334, which
constitute the conductive fiber cylindrical member 330,
are used as the connecting portion of the present inven-
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tion. Thus, the gasket 300 having good conductivity and
capable of being well fixed with simple arrangement can
be manufactured with a simple arrangement in which the
conductive fiber cylindrical member 330, which is provid-
ed with the projections 331B, 334B, is formed so as to
cover the side faces of the sponge-like member 310.
[0036] The second and third rectangular plate-like por-
tions 332, 333 are respectively provided with the bend
lines 332A, 333A arranged parallel to both longitudinal
side edges. Thus, the compressing state for each gasket
300 can be made substantially uniform by compressing
the gasket 300 in the front/rear direction along the bend
lines 332A, 333A. Thus, unevenness in conductivity state
and fixing state for each gasket 300 can be reduced to
minimum.

[0037] Further, the second and third rectangular plate-
like portions 332, 333 are formed so as to be able to be
bent in a state in which the bend lines 332A, 333A are
moved toward the central side of the conductive fiber
cylindrical member 330. Namely, the gasket 300 is
formed so as to be compressed in the front/rear direction
in a state in which the right and left sides of the gasket
300 are pressed into the inside. Thus, the restoring force
against the compression in the front/rear direction can
be increased compared to an arrangement in which the
gasket 300 is compressed in the front/rear direction in a
state in which the right and left sides are pressed into the
outside. Thus, the first and fourth rectangular plate-like
portions 331, 334 can be strongly pressed by the panel
opposing surface 211 and the terminal panel 400, there-
by obtaining good conductivity.

[0038] Further, the bend lines 332A, 333A are respec-
tively formed at positions, to which the distances from
the first and fourth rectangular plate-like portions 331,
334 are substantially equal, namely the bend lines 332A,
333A are respectively formed at substantially equal po-
sitions. Thus, when the gasket 300 is being compressed,
the first and fourth rectangular plate-like portions 331,
334 can be moved close to each other so that the shapes
thereof are maintained substantially unchanged without
being deformed in right and left direction, and the first
and fourth rectangular plate-like portions 331, 334 can
be brought into substantially the same contact state with
the panel opposing surface 211 and the terminal panel
400. Thus, good conductivity can be obtained. Further,
since the gasket 300 can be brought into substantially
the same contact state with the panel opposing surface
211 and the terminal panel 400 regardless of the setting
direction of the gasket 300, manufacturer of the PDP 100
need not pay attention to the setting direction, so that the
setting work of the gasket 300 can be facilitated.

[0039] Further, the through-hole 317 and the projec-
tions 331B, 334B are formed by fitting the sponge-like
member 310 into the conductive fiber cylindrical member
330 and then press-working them. Thus, the through-
hole 317 and the projections 331B, 334B can be formed
in one step, thereby improving the productivity of the gas-
ket 300.
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[0040] Further, the sponge-like member 310 made of
elastic nonconductive synthetic resin is used as the elas-
tic member of the present invention. Thus, even when,
for example, the sponge-like member 310 is subject to
deterioration due to aging and therefore fine broken piec-
es thereof are fallen into the PDP case, undesirable elec-
trical connection will not be caused between the tuner
200 and other electric components or between other
electric components, which are supposed not to be elec-
trically connected to each other, thereby preventing mal-
function.

[0041] Further, the double-sided tape 340 is not stuck
on the opening edge of the cylindrical member opening
334A which continues to the base end of the projection
334B. Thus, the projections 334B are prevented from
being stuck on the opening edge of the cylindrical mem-
ber opening 334A in a bent state by the double-sided
tape 340, thereby improving the workability of setting the
gasket 300.

[Modification of Embodiment]

[0042] The present invention is not limited to the first
embodiment described above, but includes various mod-
ifications as described below as long as the objects of
the present invention can be achieved.

[0043] For example, there is an alternative arrange-
ment in which, instead of providing the conductive fiber
cylindrical member 330 to the gasket 300, the first and
fourth rectangular plate-like portions 331, 334 respec-
tively provided with the projections 331B, 334B are re-
spectively stuck on the sponge front face 311 and the
sponge rear face 312, and a connecting member for elec-
trically connecting the first and the fourth rectangular
plate-like portions 331, 334 is separately provided. Fur-
ther, there is still another alternative arrangement in
which at least one of the second and third rectangular
plate-like portions 332, 333 is formed so as to be able to
be bentin a state in which the bend lines 332A, 333A are
moved toward the outside of the conductive fiber cylin-
drical member 330. Further, there is still another alterna-
tive arrangement in which at least one of the bend lines
332A, 333Ais formed at a position to which the distances
from the first and fourth rectangular plate-like portions
331, 334 are substantially unequal. Further, there is still
another alternative arrangement in which, instead of the
sponge-like member 310. an elastic member made of an
elastic silicon or a rubber is provided, a conductive film
is formed on side faces of the elastic member, and the
projections and connecting portion of the present inven-
tionis provided to the elastic member. Further, the elastic
member of the present invention also can be made of a
conductive material. With such an arrangement, similar
to the first embodiment, good conductivity can be ob-
tained, and good fixation can be achieved with simple
arrangement.

[0044] Further, there is still another alternative ar-
rangement in which at least one of the bend lines 332A,
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333A is not provided. With such an arrangement, the
manufacture of the gasket 300 can be facilitated.
[0045] Further, there are still another alternative ar-
rangements in which the sponge-like member 310 and
the conductive fiber cylindrical member 330 of the first
embodiment are changed into the arrangements shown
in Figs. 5to 7. As shown in Figs. 5 to 7, the sponge-like
members 310 of respective gaskets 500, 550, 600 (as
conduction devices) are respectively provided with a
through-hole 511 shaped as a square, a through-hole
561 shaped as an equilateral triangle, and a through-hole
611 shaped as aregular hexagon. Incidentally, the shape
of the through-holes 511, 561, 611 are not limited to a
regular polygon, and the shape of the through-holes 511,
561, 611 may also be, for example, pentagon-shaped
octagon-shaped or the like. The through-holes 511, 561,
611 are smaller than a virtual cross section 212A indi-
cated by an imaginary line of the connector 212.

[0046] The fourth rectangular plate-like portions 334
of the conductive fiber cylindrical members 330 of the
respective gaskets 500, 550, 600 are respectively pro-
vided with cylindrical member openings 524A, 574A,
624A respectively having substantially the same shapes
of the through-holes 511, 561, 611. Portions of the cylin-
drical member openings 524A, 574A, 624A overlapping
with the virtual cross section 212A are respectively pro-
jections 524B, 574B, 624B. Due to the contact with the
connector 212, the projections 524B, 574B, 624B will be
bent in a state in which the tip ends thereof are moved
toward the side of the first rectangular plate-like portion
331, so that the outer surfaces of the projections 524B,
574B, 624B will be brought into close contact with the
outer surface of the connector 212. Similarly, the first
rectangular plate-like portions 331 of the gaskets 500,
600 are respectively provided with cylindrical member
openings 521A, 621A and projections 521B, 621B. On
the other hand, the first rectangular plate-like portions
331 of the gasket 550 are provided with a cylindrical
member opening (not shown) and projections 571B.
[0047] With the arrangements as shown in Figs. 5 to
7, the gaskets 500, 550, 600 having good conductivity
and capable of being well fixed with a simple arrangement
can be manufactured based on the same advantages as
of the gasket 300 of the first embodiment. Further, since
the through-holes 511, 561, 611 each have a shape of
polygon, the shape of the punches used for manufactur-
ing the gaskets 500, 550, 600 are simpler than that used
for manufacturing the gasket 300, so that the punching
cost is reduced.

[0048] Further, there is still another alternative ar-
rangement as shown in Fig. 8. As shown in Fig. 8, the
sponge-like members 310 of a gasket (as a conduction
device) 650 is provided with a circular through-hole 661
smaller than a virtual cross section 212A of the connector
212. The through-hole 661 is provided with four through-
hole slits 662 each extending outwardly. The fourth rec-
tangular plate-like portion 334 of the conductive fiber cy-
lindrical member 330 of the gasket 650 is provided with
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a cylindrical member opening 674A having substantially
the same shape of the through-hole 661. The cylindrical
member opening 674A is divided into four portions along
the circumferential direction by cylindrical member slits
674C formed at positions corresponding to the through-
hole slits 662. Due to the contact with the connector 212,
the cylindrical member opening 674A will be bent in a
state in which the tip end thereof is moved toward the
side of the first rectangular plate-like portion 331, so that
the outer surface of the cylindrical member opening 674A
will be brought into close contact with the outer surface
of the connector 212. Namely, the cylindrical member
opening 674A serves as the projection of the present
invention. With the arrangement as shown in Fig. 8, the
gasket 650 having good conductivity and capable of be-
ing well fixed with a simple arrangement can be manu-
factured based on the same advantages as of the gasket
300 of the first embodiment.

[0049] Further, there is still another alternative ar-
rangement as shown in Fig. 9. Unlike the gasket 300, a
gasket 700 (as a conduction device) shown in Fig. 9 is
provided with no sponge projection 318 and projection
331B, but is provided with projections 724B larger than
the projections 334B. With such an arrangement, unlike
the gasket 300 of the first embodiment, since the projec-
tions 724B do not contact the sponge projection 318
when being bent due to the contact with the connector
212, the work of inserting the connector 212 into the gas-
ket 700 becomes easy. Further, since there is no sponge
projection 318, the projections 724B can be made large,
so that contact area between the projections 724B and
the connector 212 can be increased. Thus, good con-
ductivity can be achieved. Further, since there is no con-
cern that projections 331B will protrude from the clear-
ance between the connector 212 and the panel insertion
hole 411 of the terminal panel 400, good appearance can
be obtain.

[0050] Further, there is still another alternative ar-
rangement as shown in Fig. 10. A gasket 750 (as a con-
duction device) shown in Fig. 10 is provided with a con-
ductive elastic member 760 that is made of an elastic
conductive material such as a conductive sponge, a con-
ductive silicon, a conductive rubber and the like, and is
formed into arectangular parallelepiped-shape. The con-
ductive elastic member 760 is provided with a through-
hole 767 and projections 768 respectively having sub-
stantially the same shapes as those of the through-hole
317 and the sponge projections 318 of the gasket 300.
Tip ends of rear face 762 side portions of the projections
768 will be elastically deformed toward a front face 761
side due to the contact with the connector 212, and the
outer surfaces of the projections 768 will be brought into
close contact with the outer surface of the connector 212.
[0051] Thus, when the connector 212 is being passed
through and the gasket 750 and the terminal panel 400
are being attached to the tuner 200, the rear face 762
side portions of the projections 768 are elastically de-
formed due to the contact with the connector 212, so that
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the outer surfaces of the projections 768 are brought into
close contact with the outer surface of the connector 212.
Thus, compared to the conventional contact piece made
of an alloy, the contact area between the projections 768
and the connector 212 can be increased, thereby improv-
ing the conductivity. Thus, when a noise enters from the
tip end of the connector 212, the noise can be prevented
from entering the panel opposing surface 211 through
the connector 212 by letting the noise flow into the ter-
minal panel 400 abutting on the front face 761 through
the projections 768, the rear face 762, a right face 763,
a left face 764 and the front face 761, thereby preventing
malfunction of the tuner 200. Further, since the conduc-
tive elastic member 760 is provided with the projections
768, no clearances are generated between the gasket
750, the panel opposing surface 211 and the terminal
panel 400 even if they are not formed with high accuracy,
so that the gasket 750, the panel opposing surface 211
and the terminal panel 400 can be fixed to each other
with no looseness. Thus, the components can be well
fixed with a simple arrangement.

[0052] Further, the shape of the connector 212 is not
limited to the cylindrical shape, but can have a polygonal
cylinder shape, an elliptical-cylindrical shape or the like.
The electronic device to which the gasket 300 is attached
is not limited to the PDP 100, but can be an on-vehicle
type or installed type recording device, reproducing de-
vice or recording and reproducing device for recording
and/or reproducing music and video, a personal compu-
ter, a cellular phone, a TV device, a navigation device or
the like.

[Advantages of Embodiments]

[0053] As described above, in the first embodiment,
the gasket 300 includes the sponge-like member 310
formed of an elastic material, the projections 334B, and
the first to fourth rectangular plate-like portions 331 to
334, the projections 334B being formed on the opening
edge of the through-hole 317 of the sponge-like member
310 facing the panel opposing surface 211 so as to
project inwardly from the outer edge of the connector
212, the first to fourth rectangular plate-like portions 331
to 334 electrically connecting the projections 334B and
the grounded terminal panel 400 to each other.

[0054] Thus, when the connector 212 is being passed
through and the gasket 300 and the terminal panel 400
are being attached to the tuner 200, the projections 334B
are bent due to the contact with the connector 212, so
that the outer surfaces of the projections 334B are
brought into close contact with the outer surface of the
connector 212. Thus, compared to the conventional con-
tact piece made of an alloy, the contact area between
the projections 3348 and the connector 212 can be in-
creased, thereby improving conductivity. Further, since
the elastic sponge-like member 310 is provided with the
projections 334B and the first to fourth rectangular plate-
like portions 331 to 334, no clearances are generated
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between the gasket 300, the panel opposing surface 211
and the terminal panel 400 even if they are not formed
with high accuracy, so that the gasket 300, the panel
opposing surface 211 and the terminal panel 400 can be
fixed to each other with no looseness. Thus, the compo-
nents can be well fixed with simple arrangement.
[0055] Further, in the other embodiment, the gasket
750 is provided with the conductive elastic member 760
made of an elastic conductive material. The conductive
elastic member 760 is provided with the through-hole 767
and the projections 768.

[0056] Thus, when the connector 212 is being passed
through and the gasket 750 and the terminal panel 400
are being attached to the tuner 200, the rear face 762
side portions of the projections 768 are elastically de-
formed due to the contact with the connector 212, so that
the outer surfaces of the projections 768 are brought into
close contact with the outer surface of the connector 212.
Thus, compared to the conventional contact piece made
of an alloy, the contact area between the projections 768
and the connector 212 can be increased, thereby improv-
ing the conductivity. Further, since the conductive elastic
member 760 is provided with the projections 768, no
clearances are generated between the gasket 750, the
panel opposing surface 211 and the terminal panel 400
even if they are not formed with high accuracy, so that
the gasket 750, the panel opposing surface 211 and the
terminal panel 400 can be fixed to each other with no
looseness. Thus, the components can be well fixed with
simple arrangement.

[0057] Further, the PDP 100 is provided with the tuner
200, the terminal panel 400, and the gasket 300 having
good conductivity and capable of being well fixed with a
simple arrangement. Thus, when a noise enters from the
tip end of the connector 212 through the antenna wire,
for example, the noise can be prevented from entering
the panel opposing surface 211 through the connector
212 by letting the noise flow into the terminal panel 400
abutting on the first rectangular plate-like portion 331
through the projections 334B and the first to fourth rec-
tangular plate-like portion 331 to 334, thereby preventing
malfunction of the tuner 200. Further, even when the
present invention is applied to a PDP 100 in which the
tuner 200 and the display are integrally formed and there-
fore EMI standard becomes stricter compared to the case
where a separated tuner 200 is used, it is still possible
to provide the PDP 100 in compliance with the stricter
EMI standard.

Claims

1. Aconductiondevice for electrically connecting acon-
nector and a member-to-be-attached, the connector
being cylindrically projected from one surface of a
conductive case in which an electronic component
is housed and being adapted to connect a signal wire
to the electronic component, the member-to-be-at-
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tached being adapted to be attached to the one sur-
face of the case after being passed through by the
connector, the conduction device comprising:

an elastic member made of an elastic material
and provided with a through-hole having a size
equal to or smaller than that of a cross section
of the connector perpendicular to the axis of the
connector;

a projection made of a flexible conductive ma-
terial and provided on at least an opening edge
of the through-hole facing the one surface of the
case so asto projectinwardly from an outer edge
of the cross section of the connector perpendic-
ular to the axis of the connector; and

a connecting portion provided on the elastic
member and adapted to electrically connect the
projection and the member-to-be-attached.

The conduction device according to claim 1, further
comprising a flexible conductive cylindrical member
made of a flexible conductive material and formed
into a substantially cylindrical shape that covers sur-
faces of the elastic member on which the through-
hole is formed, wherein

the projection is a portion of the flexible conductive
cylindrical member that covers the opening edge of
the through-hole facing the one surface of the case,
the portion projecting inwardly from the outer edge
of the cross section of the connector perpendicular
to the axis of the connector; and

the connecting portion is a portion of the flexible con-
ductive cylindrical member ranging from the projec-
tion to the portion opposing the member-to-be-at-
tached.

The conduction device according to claim 2, wherein
the elastic member has a shape of a rectangular par-
allelopiped or a shape of a cube;

the flexible conductive cylindrical member is formed
into a square cylindrical shape with four rectangular
plate-like portions each having an substantially rec-
tangular plate-like shape; and

a second rectangular plate-like portion and a third
rectangular plate-like portion both continuing to afirst
rectangular plate-like portion on which the projection
of the flexible conductive cylindrical member is pro-
vided can be bent along a bend line parallel to a side
edge continuing to the first rectangular plate-like por-
tion.

The conduction device according to claim 3, wherein
the second rectangular plate-like portion and the
third rectangular plate-like portion are formed to be
bendable in such a manner that the bend line is
moved toward the central side of the square cylin-
drical shape.
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The conduction device according to claim 3 or 4,
wherein

the bend line is formed at a position to which a dis-
tance from the first rectangular plate-like portion and
a distance from the fourth rectangular plate-like por-
tion opposite to the first rectangular plate-like portion
are substantially equal.

The conduction device according to any one of
claims 2 to 5, wherein

the through-hole and the projection are formed by
integrally press-working the elastic member and the
flexible conductive cylindrical member.

The conduction device according to any one of
claims 1 to 6, wherein

the elastic member is made of a nonconductive ma-
terial.

A conduction device for electrically connecting acon-
nector and a member-to-be-attached, the connector
being cylindrically projected from one surface of a
conductive case in which an electronic component
is housed and being adapted to connect a signal wire
to the electronic component, the member-to-be-at-
tached being adapted to be attached to the one sur-
face of the case after being passed through by the
connector, the conduction device comprising:

a conductive elastic member made of a conduc-
tive elastic material and provided with a through-
hole having a cross section equal to or smaller
than a cross section of the connector perpen-
dicular to the axis of the connector,

wherein atleast an opening edge of the through-hole
facing the one surface of the case is provided with
aprojection that projects inwardly from an outer edge
of the cross section of the connector perpendicular
to the axis of the connector.

An electronic device comprising:

a conductive case in which an electronic com-
ponent is housed;

a connector cylindrically projected from one sur-
face of the case and adapted to connect a signal
wire to the electronic component;

a member-to-be-attached adapted to be at-
tached to the one surface of the case after being
passed through by the connector; and

the conduction device according to any one of
claims 1 to 8 for electrically connecting the con-
nector and the member-to-be-attached.
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