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Description

BACKGROUND OF THE INVENTION
Field of the Invention:

The present invention relates to a display panel
attachment which utilizes an display element such as a
plasma display panel (PDP). Description of the Prior
Art:

Recently, a PDP is attracting broad attention as a
display device following a CRT (Cathode Ray Tube) and
a Liquid Crystal Display because it is of self-emission
type, has a broad angle of field, a good display quality
due to its rapid response and the simplified manufactur-
ing process, and hence it is adapted to a large screen
application. Particularly, with the progress of the recent
full-color and high intensity display technique, the PDP
has been broadly researched and developed as a
brightest device for use in a future wall-mounting type
Hi-Vision television.

As is well known, the PDP is formed with a pair of
glass substrates relatively positioned with an internal
space (a discharge space) therebetween, and a group
of electrodes provided on the internal surfaces of the
glass substrates in a manner intersecting with each
other. The intersections of the electrodes constitute the
selectively light-emitting discharging cells (pixels).
Namely, the PDP has such a structure that the display
elements are sealed by the pair of glass substrates.

FIGS. 1A and 1B show an attachment which is
used to attach a large display panel (e.g., a PDP) to a
housing and includes metal fittings. The structure and
assembly procedure of the attachment will be described
with reference to FIGS. 1A and 1B. First, the display
panel 10 is adhered, by duplicated adhesion tapes, to
the aluminum panel 11 whose four sides are upstanding
in a L-shaped fashion in section. The frames 13 formed
like an integrated combination of two L-shaped angles
are fastened, by the fixing screws 17, to the L-shaped
portions of the aluminum panel 11 at all four sides.
Thereatter, the display panel 10 is attached to the front
casing 16 having a transparent front panel 15, and then
the frames 13 are fixed to the backface of the front cas-
ing 16 by the screws 17. Thereatfter, a rear casing (not
shown) is attached from the rear side of the panel
assembly. In this way, the display panel device is
assembled.

Recently, the display panel is getting larger, and
when fixing a large screen type display panel of more
than 37 inches, for example, there may occur serious
problems in attaching the display panel in association
with the flatness of the aluminum panel 11, the accuracy
in size of the frames 13 and the margins in fitting with
the front casing 16. Namely, the stress caused in fixing
the frames 13 to the aluminum panel 11 adhered to the
display panel 10 or the stress caused in fixing the dis-
play panel 10 to the front casing 16 is transferred to the
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display panel 10 via the frames 13 and the aluminum
panel 11, and hence cracks and/or damages may occur
on the display panel 10. This makes the assembly
works difficult. Further, even if the cracks and/or the
damages are not caused, the temperature variation dur-
ing the use of the display panel 10 induces additional
stress due to the difference in linear expansion coeffi-
cients between the display panel 10 and the aluminum
panel 11. Therefore, the display panel may be cracked
during use, thereby degrading the reliability of the dis-
play panel.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
display panel attachment in which the display panel is
not destroyed when attaching the display panel and/or
by the external stress due to temperature variation.

It is another object of the present invention to pro-
vide a display panel attachment which can deal with
external forces applied to the body of the display panel
when it is fixed to a wall or metal fittings.

According to one aspect of the present invention,
there is provided a display panel attachment including:
a panel attachment frame attached to a backface of a
display panel; a peripheral member attachment frame to
which an installing member for installing a casing of the
display panel is attached; fixing holes formed on the
panel attachment frame and the peripheral member
attachment frame; and a fixing member for fixing the
peripheral member attachment frame to the panel
attachment frame, the fixing member including elastic
members and fastening members to be inserted into the
elastic members, wherein the elastic members are
inserted into the fixing holes of at least one of the panel
attachment frame and the peripheral attachment frame,
and the fastening members are inserted into the elastic
members to fasten the peripheral member attachment
frame to the panel attaching member.

In a preferred embodiment, the elastic member may
include a cylindrical member with a hole, and the fasten-
ing member may include a bolt inserted into the hole of
the cylindrical member and a nut which fits with the bolt.
The cylindrical member may include two one annular
grooves, and the panel attachment frame and the
peripheral member attachment frame fit the annular
grooves. In addition, at least one of the annular groove
may include an indentation at the inner surface thereof.

According to another aspect of the present inven-
tion, there is provided a display panel attachment
including a panel attachment frame attached to a back-
face of the display panel, the panel attachment frame
including: a plurality of first frames attached to the back-
face of the display panel with a predetermined intervals
with each other; a plurality of second frames attached to
the plurality of first frames with a predetermined inter-
vals with each other and substantially perpendicularly to
the plurality of the first frames; and fixing members for



3 EP 0 884 713 A2 4

fixing the first frames to the second frames; fixing holes
provided on the first frames and the second frames, the
fixing member being inserted into the fixing holes to
attach the second frames to the first frames, each of the
fixing holes of the second frames having an elongated
shape elongated in the longitudinal direction of the sec-
ond frame to enable a sliding movement of the fixing
member within the elongated hole.

Preferably, the fixing member may include a
stepped screw including a flat head, a cylindrical portion
and a thread portion, and the elongated shape of the fix-
ing hole of the second frame has a width larger than the
diameter of the cylindrical portion. Further, the elon-
gated shape may be elongated in a horizontal direction.

In a preferred embodiment, the first frame may
include a pair of flanges and a recess defined between
the flanges, and the second frame may include a pair of
side frames arranged at an uppermost and a lowermost
position of the display panel and a plurality of inner
frames arranged between the pair of side frames. The
side frame may include a flat plate portion

The nature, utility, and further features of this inven-
tion will be more clearly apparent from the following
detailed description with respect to preferred embodi-
ment of the invention when read in conjunction with the
accompanying drawings briefly described below.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B are diagrams showing a conven-
tional display panel attachment;

FIG. 2 is a perspective view showing the display
panel attachment according to the present inven-
tion;

FIGS. 3A to 3C are diagrams showing the portions
and the parts of the display panel attachment
shown in FIG. 2;

FIGS. 4A to 4C are diagrams showing the other
parts associated with the display panel attachment
shown in FIG. 2;

FIGS. 5A to 5C are diagrams showing the attaching
procedure of the display panel attachment accord-
ing to the present invention;

FIGS. 6A to 6C are other diagrams showing the
assembly procedure of the display panel attach-
ment according to the present invention;

FIGS. 7A and 7B are diagrams showing the sus-
pension device of the display panel attachment;
FIG. 8 is a diagram showing another suspension
device fo the display panel attachment; and

FIGS. 9A to 9C are diagrams showing alternative
exmaples of the cyrindrical elastic member accord-
ing to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The preferred embodiments of the present inven-
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tion will now be described below with reference to the
attached drawings.

FIG. 2 shows the structure of the display panel
attachment according to the embodiment of the present
invention, and FIGS. 3A to 3C show the details of the
parts shown in FIG. 2. FIG. 4A shows the elastic mem-
ber and FIGS. 4B and 4C show the peripheral member
attachment frames. The assembly of the display panel
attachment will be described with reference to FIGS. 2,
3Ato 3C and 4A to 4C.

As shown in FIG. 2, the panel attachment frame 30
to be attached to the backface of the display panel 10
(e.g., PDP) is provided with a plurality of first frames 20
arranged in a vertical direction with equal spaces there-
between, and a plurality of second frames 21 of two
types (frames 21a and 21b) arranged in a horizontal
direction, i.e., perpendicularly to the first frames 20, with
equal spaces therebetween. The fiat frame 20 has, in its
sectional shape, two flanges 93 and a recessed portion
94 formed between the two flanges. The flange 93 of
the first frame 20 is formed with a plurality of fixing holes
22 along its longitudinal direction. The second frames
21 include two types of frames, i.e., the side frames 21a
and the inner frames 21b. The side frame 21a has a flat
plate 90 and a wall 91 upstanding from the center of the
fiat plate 90 perpendicularly thereto. The inner frame
21b is formed in substantially the same shape as the
first frame 20. The side frames 21a are arranged at the
uppermost and lowermost sides of the display panel 10.
Between the two side frames 21a, plural inner frames
21b, e.g., 3, are arranged with equal intervals therebe-
tween. The flanges 93 of the first frames 20 contact the
surfaces of the flat plates 90 of the two side frames 21a
and flanges 93 of the three inner frames 21b as shown
in FIG. 2. The side frames 21a have elongated holes 23
elongated in the longitudinal direction (i.e., horizontal
direction) of the frame 214, as shown in FIG. 3A, at the
positions corresponding to the fixing holes 22 of the first
frames 20. Similarly, the inner frames 21b has, at their
flanges, a plurality of elongated holes elongated in the
longitudinal direction of the inner frame 21b at the posi-
tion corresponding to the fixing holes 22 of the first
frames 20.

When the second frames 21 are attached to the first
frames 20, the stepped screws 24 shown in FIGS. 3A to
3C are inserted into the fixing holes 22 of the first frame
20 from the side of the elongated hole 23 of the second
frame 21. The stepped screw 24 used here has the
round flat head portion 24a, the cylindrical portion 24b
of smaller diameter and the thread portion 24¢. The
height of the cylindrical portion 24b is substantially
equal to the thickness of the second frame 21. The lon-
gitudinal length of the elongated hole 23 of the second
frame 21 is larger than the diameter of the cylindrical
portion 24b, and the elongated hole 23 has a width
slightly larger than the diameter of the cylindrical portion
24b. The diameter of the round flat head portion 24a is
larger than the width of the elongated hole 23 of the sec-
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ond frame 21. Other attaching members such as rivets
may be used in place of the stepped screw 24.

When the stepped screw 24 is inserted into the fix-
ing hole 22 of the first frames 20 so that the thread por-
tion 24c¢ of the screw 24 is screwed into the hole 22, the
cylindrical portion 24b of the stepped screw 24 is held
within the elongated hole 23 of the second frame 21.
Since the elongated hole 23 has the width slightly larger
than the diameter of the cylindrical portion 24b, the sec-
ond frame 21 is slidable in the horizontal direction (i.e.,
the longitudinal direction of the elongated hole 23) at the
time of attaching the second frame 21 to the first frame
20. Therefore, the second frame 21 does not apply the
stress onto the first frame 20 in the horizontal direction.

FIG. 3C shows the partial section of the panel
attachment frame 30 with the display panel 10 attached.
The display panel 10 is adhered to the bottom face of
the recess 94 of the first frame 20 with the adhesive ele-
ment such as the duplicated adhesion tape 25. Prior to
the adhesion of the display panel 10 to the first frame
20, the first frame 20 and the second frame 21 are rela-
tively positioned, using jigs, such that they are in correct
positional relation with each other and have the appro-
priate looseness between them.

Next, the structure of the peripheral member
attachment frame will be described with reference to
FIGS. 4A to 4C. To the peripheral member attachment
frame, the metal fittings for mounting a front case, which
accommodates the panel attachment frame 30 with the
display panel 10, and the display panel itself are
attached. The upstanding wall 91 of the side frame 21a
has the fixing holes with given intervals therebetween.
Into the fixing holes of the side frame 21a, the cylindrical
elastic member 26, shown in FIG. 4A, having the flange
26¢ and the cylindrical portion 26b is inserted such that
the top faces of the flanges 26¢ is oriented upwardly or
downwardly as shown in FIG. 2. The nut 26a is fit to the
cylindrical elastic member 26 at the side opposite to the
flange 26¢. The fastening screw 43 is inserted into the
cylindrical elastic member 26 from the flange 26¢ side.
The inner frame 21b is formed with the holes of the
same diameter as that of the side frame 21a at the pre-
determined positions of the recess thereof, and the
cylindrical elastic members 26 are inserted to those
holes such that the flange 26¢ is held within the recess.
FIG. 2 shows the condition where only the cylindrical
elastic members 26 are attached to the side frames 21a
and the inner frames 21b (the illustration of the periph-
eral member attachment frames 27 and 28 are omitted).

The peripheral member attachment frame includes
the side attachment frame 27 and the lateral attachment
frame 28 shown in FIGS. 4B and 4C. The side attach-
ment frame 27 is a plate-like frame having the casing
attaching face 27a, the side frame attaching face 27b
bent perpendicularly to the casing attaching face 27a
and the casing/metal fitting attaching face 27¢ bent per-
pendicularly to the side frame attaching face 27b. The
faces 27a, 27b and 27¢ have plural fixing holes, respec-
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tively. The positions of the fixing holes provided on the
case attaching face 27a correspond to the positions of
the fixing holes formed on the front cassing described
later, and the positions of the fixing holes provided on
the side frame attaching face 27b correspond to the
positions of the holes on the wall 91 of the side frame
21a. The positions of the holes provided on the cas-
ing/metal fitting attaching face 27¢ correspond to the
positions of the holes formed on the rear casing and the
metal fittings described later. The lateral attachment
frame 28 is a plate-like frame having the case attaching
face 28a, the face 28 bent perpendicularly to the face
28a and the casing/metal fitting attaching face 28c¢ bent
perpendicularly to the face 28b, like the fashion of the
side attachment frame 27. The casing attaching face
28a and the casing/metal fitting attaching face 28c are
formed with plural holes, respectively. The positions of
the holes formed on the casing attaching face 28a of the
lateral attachment frame 28 correspond to the positions
of the fixing holes formed on the front casing and the
three inner frames 21b. The positions of the holes on
the casing/metal fitting attaching face 28¢ correspond to
the positions of the holes formed on the rear casing and
the metal fittings.

FIGS. 5A to 5C and 6A to 6C show the procedure of
attaching the display panel. The attaching procedure
will be described below.

In FIG. 5A, the side attachment frames 27 are
attached, via the cylindrical elastic members 26, to the
side frames 21a of the panel attachment frame 30 to
which the display panel 10 is attached. The fastening
screw 43 is inserted through the side attachment frame
27b and the cylindrical elastic member 26 attached to
the side frame 21a until the screw 43 fits into the nut
26a, thereby compressing and fixing the cylindrical por-
tion 26b of the cylindrical elastic member 26. Subse-
quently, the unit thus assembled (i.e., the panel
attachment frame 30 with the side attachment frames
27) is attached to the front casing 40 shown in FIG. 5B.
The front face of the front casing 40 has a transparent
acrylic plate 41, and fixing holes 42 are formed at pre-
determined positions on the outer circumference of the
front casing 40. FIG. 5C shows the assembled unit
attached to the front casing 40.

FIG. 6A is a sectional view showing the assembled
unit with the rear casing 44 attached. The fixing screws
46 are inserted into the fixing holes 45 of the rear casing
44 to fix the rear casing 44, the side attachment frames
27 and the front casing 40 integrally. Since the flange
26¢ of the cylindrical elastic member 26 is compressed
and fixed between the side frame attaching face 27b of
the side attachment frame 27 and the wall 91 of the side
frame 21, no stress is imposed to the panel attachment
frame 30 and the display panel 10 through the cylindri-
cal elastic member 26, even if stress is imposed to the
side attachment frame 27 when fixing the side attach-
ment frame 27 to the front casing 40. Then, the metal fit-
tings 47 are fixed to the backface of the rear casing 44
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by the fastening screws 48 as shown in FIG. 6B. The
metal fitting 47 is used to fix the display panel 10 to the
metal suspending device described later. When the rear
casing 44 is attached to the front casing 40, the cas-
ing/metal fitting attaching faces 27¢ of the side attach-
ment frames 27 holds intimate contact with the internal
wall faces of the rear casing 44. Since the fixing holes of
the rear casing 44 are aligned with the fixing holes on
the casing/metal fitting attaching face 27c, the metal fit-
tings 47 are fixed to the side attachment frames 27 with
the rear casing 44 sandwiched therebetween by screw-
ing the fastening screws 48 into the metal fittings 47.
FIG. 6C shows the sectional view of the internal frames
21 with the lateral attachment frames 28 attached. Sim-
ilarly to the case of the side attachment frame 27, the
cylindrical elastic members 26 are compressed and
fixed between the lateral attachment frames 28 and the
inner frames 21b.

The metal fitting 47 provided at the backface of the
rear casing 44 is used to install the display panel
assembly 60 at the ceiling and the like of the building.
The attaching procedure of the metal suspension
device with the metal fitting 47 will be described with ref-
erence to FIGS. 7A, 7B and 8. FIGS. 7A and 7B show
the suspension device used to suspend the display
panel assembly 60 from the ceiling. First, two L-shaped
metal fittings 61, for right and left sides, are fixed to the
metal fittings 47 (see. FIGS. 6B and 6C) provided on the
backface of the display panel assembly 60 using fixing
screws. The suspension device 70 is suspended from
the ceiling by four installation bolts in advance. The sus-
pension device 70 has the fixing plate 64 provided with
four holes for the installation bolts, the supporting pole
63 fixed to the fixing plate 64 and the hanger 62 pro-
vided at the end of the supporting pole 63 in a rotatable
manner. The L-shaped metal fittings 61 attached to the
backface of the display panel assembly 60 are fixed to
the hanger 62 by two fixing screws, respectively. One
face of the L-shaped metal fitting 61 is formed with the
arch-like elongated holes 95 through which the fixing
screws are inserted to fix the metal fittings 61 to the
hanger 62. Therefore, the face angle of the display
panel assembly 60 may be adjusted after the L-shaped
metal fittings 61 are fastened to the hanger 62. Since
the hanger 62 is connected to the supporting pole 63 in
the rotatable manner, the orientation of the display
panel assembly 60 may also be changed. Namely, the
suspension device 70 shown in FIG. 7A may advanta-
geously be used to install the display panel assembly 60
on the ceiling of a Hall or the like at the center position
or at the position remote from the wall thereof. If the dis-
play panel assembly 60 is to be installed at the location
close to the wall, the hanger 62 may be fixed by the L-
shaped fixing member 66 and the rectangular pole 65
as shown in FIG. 7B because the hanger 62 is unneces-
sary to rotate.

FIG. 8 shows the case where two display panel
assemblies 60 are suspended from the ceiling using a
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single suspension device 71. The suspension device 71
shown in FIG. 8 is different from the device 70 shown in
FIG. 7A in that the rectangular shaped metal fittings 67
are used in place of the L-shaped metal fittings 61
shown in FIG. 7A. Two display panel assemblies 60 are
attached to the metal fittings 67 using the metal fittings
47 on the backface thereof, and then the assembly 60 is
attached to the hanger 62 using two fixing screws,
respectively. Since the metal fitting 67 is not provided
with the arch-shaped elongated holes, the shape of the
metal fitting 67 should be appropriately formed so that
the display panel assemblies 60 orient desired direc-
tion. This may be achieved by varying the width of the
recessed portion of the metal fitting 67 so that the faces
of the display panel assemblies 60 orient upwardly or
downwardly, as desired.

As described above, according to the display panel
attachment of the present invention, the second frame
21 is formed with the elongated fixing holes 23 elon-
gated in its longitudinal direction. Therefore, the stress
caused in attaching the second frame 21 does not affect
the display panel 10 through the first frame 20 when the
first frame 20 and the second frame 21 are fixed with
each other.

In addition, the cylindrical elastic members 26 are
interposed between the panel attachment frame 30 and
the side attachment frame 27 or the lateral attachment
frame 28, and hence the stress caused in attaching the
assembly to the front casing is absorbed by the elastic
member 26 and does not make any influence on the dis-
play panel device 10.

Further, since the metal fittings 47 used in suspend-
ing the display panel assembly 60 from the ceiling is
fixed to the side attachment frame 27 and the lateral
attachment frame 28 via the rear casing 44, if the stress
takes place when suspending the assembly 60, it does
not make any influence to the front casing 40 and/or the
rear casing 44 and to the display panel device 10 via the
side attachment frame 27 and the lateral attachment
frame 28. While the above description is directed to the
case where the side attachment frames 27 and the front
casing 40 are fixed together to the rear casing 44, it is
also possible to fix the side attachment frames 27 to the
front casing 40 by the fixing screws 46 and then the rear
casing 44 is also fixed to the side attachment frames 27.
This is advantageous in attaching the display panel
assembly 60 to the wall by the metal fittings and the like.

The cylindrical elastic member used in attaching
the display panel device is not limited to the feature
described and illustrated by referring to FIG. 4A, and
may be configured as shown in FIG. 9A, wherein the
bolt 80 is inserted into the cylindrical elastic member 26
having the laterally protruding section to fit with the nut
81. Alternatively, as shown in FIG. 9B, the cylindrical
elastic member 26 may be provided with two annular
grooves 26d and 26e in which the side attachment
frame 27 (or the lateral attachment frame 28) and the
lateral attachment frame 28 (or the side attachment
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frame 27) fit, and then the two frames are fixed by the
bolt 80 and the nut 81. Further, as shown in FIG. 9C, at
least one of the surfaces of the annular grooves 26d and
26e, which contact one of the frames, may be formed
with the wave-like indentation to improve the elasticity.

The frames described above may be formed by alu-
minum, for example. The elastic member 26 may be of
other shape than the cylindrical shape.

Claims
1. Adisplay panel attachment comprising:

a panel attachment frame (30) attached to a
backface of a display panel (10);

a peripheral member attachment frame (27,
28) to which an installing member (70, 71) for
installing a casing of the display panel is
attached;

fixing holes formed on the panel attachment
frame and the peripheral member attachment
frame; and

a fixing member (26) for fixing the peripheral
member attachment frame to the panel attach-
ment frame, said fixing member comprising
elastic members (26b, 26¢) and fastening
members (43, 26a) to be inserted into the elas-
tic members, wherein the elastic members are
inserted into the fixing holes of at least one of
the panel attachment frame and the peripheral
attachment frame, and the fastening members
are inserted into the elastic members to fasten
the peripheral member attachment frame to the
panel attaching member.

2. An attachment according to claim 1, wherein said
elastic member comprises a cylindrical member
(26b) with a hole, said fastening member compris-
ing a bolt (43) inserted into the hole of the cylindri-
cal member and a nut (26a) which fits with the bolt.

3. An attachment according to claim 1, wherein said
cylindrical member comprises two annular grooves
(26d, 26¢), and the panel attachment frame and the
peripheral member attachment frame fit the annular
grooves.

4. An attachment according to claim 3, wherein at
least one of the annular groove comprises an
indentation (26f) at the inner surface thereof.

5. A display panel attachment comprising a panel
attachment frame (30) attached to a backface of the
display panel (10), said panel attachment frame
comprising:

a plurality of first frames (20) attached to the
backface of the display panel with a predeter-
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10.

mined intervals with each other;

a plurality of second frames (21) attached to
the plurality of first frames with a predeter-
mined intervals with each other and substan-
tially perpendicularly to the plurality of the first
frames; and

fixing members (24) for fixing the second
frames to the first frames;

fixing holes (22, 23) provided on the first
frames and the second frames, said fixing
member being inserted into the fixing holes to
attach the second frames to the first frames,
each of the fixing holes (23) of the second
frames having an elongated shape elongated
in the longitudinal direction of the second frame
to enable a sliding movement of the fixing
member within the elongated hole.

An attachment according to claim 5, wherein said
fixing member comprises a stepped screw (24)
comprising a flat head (24a), a cylindrical portion
(24b) and a thread portion (24c), said elongated
shape of the fixing hole of the second frame having
a width larger than the diameter of the cylindrical
portion.

An attachment according to claim 5, wherein said
elongated shape is elongated in a horizontal direc-
tion.

An attachment according to claim 5, wherein said
first frame comprises a pair of flanges (93) and a
recess (94) defined between the flanges.

An attachment according to claim 5, wherein said
second frame comprises a pair of side frames (21a)
arranged at an uppermost and a lowermost position
of the display panel and a plurality of inner frames
(21b) arranged between the pair of side frames.

An attachment according to claim 9, wherein said
side frame comprises a flat plate portion (90) and a
wall (91) upstanding from the flat plate portion.
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