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(57) ABSTRACT

Conventionally, a fixing bracket attached to a rear inside
wall of a main body of a liquid crystal television set or a
liquid crystal display would interfere with the main body,
generating chatter. A hook part having a bent tip erected in
a protruding manner from a rear inside wall of a main body
of a liquid crystal television set or a liquid crystal display is
passed through a second through hole of a fixing bracket
from the inside wall side to a front side of the main body. A
peripheral portion of the second through hole is inserted in
a recess of the rear inside walls of the main body, and is
hooked there. Accordingly, when the fixing bracket is
hooked, the fixing bracket and the tip of the boss erected
from the rear inside wall of the main body come in contact
with each other to be fixed.
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LIQUID CRYSTAL TELEVISION SET, LIQUID
CRYSTAL DISPLAY

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] The present application is related to the Japanese
Utility Model Application No. 2005-8784, filed Oct. 24,
2005, the entire disclosure of which is expressly incorpo-
rated by reference herein.

BACKGROUND OF THE INVENTION

[0002] (1) Field of the Invention

[0003] The present invention relates to a liquid crystal
display or a liquid crystal television set. In particular, it
relates to a liquid crystal display or a liquid crystal television
set wherein a display panel is accommodated in a main body
comprising a front cabinet and a back cabinet.

[0004] (2) Description of the Related Art

[0005] Conventionally, an apparatus of this kind com-
prises a liquid crystal display panel for showing images and
a main body having a front cabinet and a back cabinet. In the
above structure, the main body is formed by attaching the
front cabinet to the front side of the back cabinet and they
are fixed to accommodate the liquid crystal display panel
inside.

[0006] In the apparatus of the above structure, there exists
a gap between fitting portions of components making up the
apparatus. Therefore, the main body vibrates due to sound
vibration generated by a speaker etc., and chatter is pro-
duced by the interference among the components. To pre-
vent this, there is a method known wherein a gap is
eliminated by forming a rib on the fitting surface of the front
and back cabinets to turn the surface contact into a linear
contact so as to prevent chatter (See, for example, Japanese
Patent Laid-open No. 2001-359022).

[0007] Also, there is a method known wherein, when a
speaker for outputting sound is accommodated in the main
body, the gap in the mounting portion of the speaker and the
back cabinet is eliminated by pressing the top of the speaker
by a guide rail etc. so that an unusual noise is prevented (See,
for example, Japanese Patent Laid-open No. Hei
10-164464).

[0008] FIG. 10 shows a structure of a conventional liquid
crystal television set 1. The liquid crystal television set I
comprises: a liquid crystal display panel 3 provided with a
backlight 4 comprising an inverter circuit and a fluorescent
tube, and composed of a plurality of picture elements for
displaying an image; a speaker 11 outputting sound based on
an audio signal; a circuit board 7 receiving a television
broadcast, displaying a picture signal on the liquid crystal
display panel 3, having the speaker 11 output the sound, and
including a primary side power supply circuit; a resin front
cabinet 2 forming a display window for the liquid crystal
display panel in the front thereof; a resin back cabinet 5
attached to the back of the front cabinet 2; a plate-like metal
fixing bracket 8 attached to a rear inside wall of the back
cabinet 5; four thin cylindrical bosses 9 each having a first
through hole 12; and a support leg 13 supporting the main
body from below through the medium of the fixing bracket
8. The boss 9 is erected in a protruding manner from the rear
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inside wall of the back cabinet and has the first through hole
12 which passes through the boss in its axial direction and
the rear inside wall of the back cabinet 5.

[0009] Moreover, one feature of the liquid crystal televi-
sion set 1 is being thin and it can be hung on a wall by use
of a hanger member 14. FIG. 11 shows the liquid crystal
television set 1 hung on a wall by using the hanger member
14.

[0010] Inthis regard, the hanger member 14 is fixed to the
back cabinet 5 by removably screwed to the fixing bracket
8 with screws passing through the bosses 9.

[0011] In the above structure of the liquid crystal televi-
sion set 1, when supporting the liquid crystal television set
1 by use of the support leg 13, the screws etc. fastening the
hanger member 14 and the fixing bracket 8 are loosened to
remove the hanger member 14. At this time, the screws
fastening the hanger member 14 and the fixing bracket 8 and
passing through the bosses 9 are removed, leaving a gap
between each boss 9 and the fixing bracket 8. For this
reason, if the main body vibrates by sound vibration etc.
from the speaker 1, the bosses 9 and the fixing bracket 8
interfere with each other by mutual vibration, generating
chatter. Conventionally, in order to prevent the chatter, a
nonwoven fabric 10 is provided between the boss 9 and the
fixing bracket 8 so that the chatter which may be caused by
interference between the bosses 9 and the fixing bracket 8 is
prevented.

[0012] The above-mentioned structure disclosed in Japa-
nese Patent Laid-open No. 2001-359022 is effective in the
structure allowing the back cabinet 5 to slidably contact the
front cabinet 2 and joining them. However, it is only
effective in preventing the chatter of the portion fixed by
fitting the openings of components.

[0013] The structure disclosed in Japanese Patent Laid-
open No. Hei 10-164464 is for pressing and fixing a speaker
by use of a guide rail etc., and since the guide rail is needed
above the component to be pressed, the shape of the struc-
ture has to be limited.

[0014] The structures for the liquid crystal television set 1
shown in FIGS. 10 and 11 have the following problems.
First, in a manufacturing process, a worker may forget to
provide the nonwoven fabric 10. Moreover, even if the
nonwoven fabric 10 is provided, the adhesion of the non-
woven fabric 10 may be weak and the nonwoven fabric 10
may come off during the shipment. The inside of the liquid
crystal television set I is covered with the main body 6
comprising the back cabinet 5 and the front cabinet 2, and
is very difficult to inspect the existence of the nonwoven
fabric 10 after completion of a product. For this reason, a
liquid crystal television set 1 without the nonwoven fabric
10 placed in a prescribed position may be provided to a user
who, in turn, complains about chatter.

BRIEF SUMMARY OF THE INVENTION

[0015] The present invention discloses a liquid crystal
television set or a liquid crystal display which can prevent
chatter.

[0016] One aspect of the present invention provides a
liquid crystal television set comprising: a liquid crystal
display panel provided with a backlight including an inverter
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circuit and a fluorescent tube, and formed of a plurality of
picture elements for displaying an image; a speaker output-
ting sound based on an audio signal; a circuit board receiv-
ing a television broadcast, having the liquid crystal display
panel show the image, having the speaker output the sound,
and including a primary side power supply circuit; a main
body made up of a resin front cabinet forming a display
window for the liquid crystal display panel in the front
thereof and a resin back cabinet attached to the back of the
front cabinet and accommodating the liquid crystal display
panel, the speaker, and the circuit board; a plate-like fixing
bracket attached to a rear inside wall of the back cabinet; a
support leg supporting the main body from below through
the medium of the fixing bracket; and a hanger member
attached to the back of the cabinet, four bosses with tips
contacting the fixing bracket being erected on the rear inside
wall of the back cabinet so that lines connecting the four
bosses form a substantial quadrangle, each boss being pro-
vided with a first through hole passing through the boss in
its erected direction and also passing through the rear inside
wall of the back cabinet, and the hanger member being
removably fastened to the fixing bracket with screws passing
through the first through holes, wherein, on the rear inside
wall of the back cabinet, there is erected a hook part,
protruding towards the fixed bracket, between opposing
sides of the substantial quadrangle formed by the lines
connecting the bosses, the tip of the hook part being bent in
the shape of a hook; wherein the fixing bracket has a second
through hole through which the tip of the hook part can pass
towards the boss erected corresponding to the position of the
hook part; wherein the tip of the hook part can pass through
the second through hole of the fixing bracket from the side
of the rear inside wall of the back cabinet to the front side,
insert a peripheral portion of the second through hole of the
fixing bracket in a recess of the rear inside wall of the back
cabinet to hook the peripheral portion there and, also, is
positioned such that a pressing force is applied to the fixing
bracket from the tip of the boss contacting the fixing bracket
when the fixing bracket is hooked; wherein, when each of
the screws passing through the boss is unscrewed and the
hanger member is removed, with respect to the fixing
bracket hooked by the hook part, the pressing force is
applied to the fixing bracket from the tip of the boss
contacting the fixing bracket; wherein, at the tip of the boss
erected on the rear inside wall of the back cabinet, plastic
ribs thinner than the boss are formed twofold facing the
fixing bracket; and wherein the fixing bracket is fastened to
the rear inside wall of the back cabinet with screws.

[0017] Namely, the four bosses whose tips are in contact
with the fixing bracket are so erected on the rear inside wall
of the back cabinet that the lines connecting the four bosses
form the substantial quadrangle. The first through hole is
formed in each boss in the direction in which the boss is
erected and to pass through the rear inside wall of the back
cabinet. Also, the hanger member is removably fastened to
the fixing bracket with the screws passing through the first
through holes. Further, on the rear inside wall of the back
cabinet, there is erected the hook part between two opposing
sides of the substantial quadrangle formed by the lines
connecting the bosses. The hook part protrudes towards the
fixing bracket and its tip is bent in the shape of a hook. The
fixing bracket has the second through hole thorough which
the tip of the hook part can pass towards the boss erected
corresponding to the position of the hook part. The tip of the
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hook part can pass through the second through hole in the
fixing bracket from the rear inside wall side of the back
cabinet to the front side, and insert the peripheral portion of
the second through hole in the recess of the rear inside wall
of the back cabinet to hook the peripheral portion there.
Also, the tip of the hook part is positioned such that a
pressing force is applied to the fixing bracket from the tip of
the boss contacting the fixing bracket when the fixing
bracket is hooked. With the above structure, when the screw
passing through the boss is unscrewed and the hanger
member is removed, with respect to the fixing bracket
hooked by the hook part, the pressing force is applied to the
fixing bracket from the tip of the boss contacting the fixing
bracket. Further, at the tip of the boss erected on the rear
inside wall of the back cabinet, the plastic ribs thinner than
the boss are formed twofold facing the fixing bracket. The
fixing bracket is fastened to the rear inside wall of the back
cabinet with the screws.

[0018] According to the present invention, there is pro-
vided a liquid crystal television set or a liquid crystal display
capable of eliminating a gap between a fixing bracket and a
rear inside wall of a main body and preventing chatter.

[0019] Such a technique of filling the gap between the
back cabinet and the fixing bracket and preventing the
chatter can be applied not only to the above-described liquid
crystal television set but also to a liquid crystal display.
Therefore, another aspect of the present invention provides
a liquid crystal display comprising: a main body having a
cabinet forming a display window for the liquid crystal
display panel in the front thereof; a plate-like fixing bracket
attached to a rear inside wall of the cabinet; a support leg
supporting the main body from below through the medium
of the fixing bracket; and a hanger member attached to the
back of the cabinet, a plurality of bosses with tips contacting
the fixing bracket being erected on the rear inside wall of the
cabinet, each boss being provided with a first through hole
passing through the boss in its erected direction and also
passing through the rear inside wall of the cabinet, and the
hanger member being removably fastened to the fixing
bracket with screws passing through the first through holes,
wherein, on the rear inside wall of the cabinet, there is
erected a hook part, protruding towards the fixing bracket,
between the bosses, the tip of the hook part being bent in the
shape of a hook; wherein the fixing bracket has a second
through hole through which the tip of the hook part can pass
towards the boss erected corresponding to the position of the
hook part; wherein the tip of the hook part can pass through
the second through hole of the fixing bracket from the side
of the rear inside wall of the cabinet to the front side, insert
a peripheral portion of the second through hole of the fixing
bracket in a recess of the rear inside wall of the cabinet to
hook the peripheral portion there and, also, is positioned
such that a pressing force is applied to the fixing bracket
from the tip of the boss contacting the fixing bracket when
the fixing bracket is hooked; and wherein, when each of the
screws passing through the boss is unscrewed and the hanger
member is removed, with respect to the fixing bracket
hooked by the hook part, the pressing force is applied to the
fixing bracket from the tip of the boss contacting the fixing
bracket.

[0020] Namely, a plurality of bosses whose tips are in
contact with the fixing bracket are erected on the rear inside
wall of the cabinet. The first through hole is formed in each
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boss in the direction in which the boss is erected and to pass
through the rear inside wall of the cabinet. The hanger
member is removably fastened to the fixing bracket with the
screws passing through the first through holes. Also, on the
rear side wall of the cabinet, there is erected the hook part,
protruding towards the fixing bracket, between the bosses,
the tip of the hook part being bent in the shape of a hook.
Further, the fixing bracket has the second through hole
through which the tip of the hook part can pass towards the
boss erected corresponding to the position of the hook part.
The tip of the hook part can pass through the second through
hole of the fixing bracket from the side of the rear inside wall
of the cabinet to the front side, and insert the peripheral
portion of the second through hole of the fixing bracket in
the recess of the rear inside wall of the cabinet to hook the
peripheral portion there. Also, the tip of the hook part is
positioned such that the pressing force is applied to the
fixing bracket from the tip of the boss contacting the fixing
bracket when the fixing bracket is hooked. With the above
structure, when the screw passing through the boss is
unscrewed and the hanger member is removed, with respect
to the fixing bracket hooked by the hook part, the pressing
force is applied to the fixing bracket from the tip of the boss
contacting the fixing bracket.

[0021] In this regard, the hook part may be the one
positioned such that the pressing force is applied to the
fixing bracket from the tip of the boss contacting the fixing
bracket when hooking the fixing bracket as well as the one
capable of passing though the second through hole in the
fixing bracket from the side of the rear inside wall of the
cabinet to the front side, inserting the peripheral portion of
the second through hole of the fixing bracket in the recess of
the rear inside wall, and hooking the peripheral portion
there. Therefore, the fixing bracket and the cabinet may be
fixed by the hook parts alone. Alternatively, the fixing
bracket and the cabinet may be fastened by screws.

[0022] One optional aspect of the present invention pro-
vides a liquid crystal display, wherein a plurality of plastic
ribs thinner than the boss is formed, facing the fixing
bracket, at the tip of the boss erected on the rear inside wall
of the cabinet.

[0023] Namely, at the tip of the boss protruding from the
rear inside wall of the back cabinet, the plurality of plastic
ribs thinner than the boss is further formed facing the fixing
bracket and, thereby, the ribs are strain-deformed to reduce
the gap between the fixing bracket and the boss.

[0024] Another optional aspect of the present invention
provides a liquid crystal display, wherein the fixing bracket
is fastened to the rear inside wall of the cabinet with screws.

[0025] Namely, since the fixing bracket and the back
cabinet are fastened with screws, the fixing bracket and the
boss come into contact closer, the gap between the fixing
bracket and the boss being further reduced. Also, stiffness of
the fixed portion of the fixing bracket and the boss can be
improved.

[0026] These and other features, aspects, and advantages
of the invention will be apparent to those skilled in the art
from the following detailed description of preferred non-
limiting exemplary embodiments, taken together with the
drawings and the claims that follow.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0027] It is to be understood that the drawings are to be
used for the purposes of exemplary illustration only and not
as a definition of the limits of the invention. Throughout the
disclosure, the word “exemplary” is used exclusively to
mean “serving as an example, instance, or illustration.” Any
embodiment described as “exemplary” is not necessarily to
be construed as preferred or advantageous over other
embodiments.

[0028] Referring to the drawings in which like reference
character(s) present corresponding parts throughout:

[0029] FIG. 1 is an exemplary illustration of a perspective
view of a liquid crystal television set according to an
embodiment of the present invention,

[0030] FIG. 2 is an exemplary illustration of a block
diagram of a liquid crystal television set according to an
embodiment of the present invention;

[0031] FIG. 3 is an exemplary illustration of an enlarged
view of part of a section of a back cabinet in its thickness
direction;

[0032] FIG. 4 is an exemplary illustration of a perspective
view of a fixing bracke;

[0033] FIG. 5 is an exemplary illustration of the relation
among a hook part, bosses, and the fixing bracket simplified
as a structure of a beam;

[0034] FIG. 6 is an exemplary illustration of an enlarged
view of a tip of the boss;

[0035] FIG. 7 is an exemplary illustration of an enlarged
view of a contact portion of the boss not having ribs at its tip
and the fixing bracket;

[0036] FIG. 8 is an exemplary illustration of an enlarged
view of a contact portion of the boss having ribs at its tip and
the fixing bracket;

[0037] FIG. 9 is an exemplary illustration of an enlarged
view of part of the back cabinet;

[0038] FIG. 10 is an exemplary illustration of a conven-
tional liquid crystal television set; and

[0039] FIG. 11 is an exemplary illustration of a liquid
crystal television set hung on a wall by using a hanger
member.

DETAILED DESCRIPTION OF THE
INVENTION

[0040] The detailed description set forth below in connec-
tion with the appended drawings is intended as a description
of presently preferred embodiments of the invention and is
not intended to represent the only forms in which the present
invention may be constructed and or utilized.

[0041] Now, embodiments of the present invention will be
described according to the following order.

[0042] (1) Structure of the liquid crystal television set
[0043] (2) Structure of the back cabinet

[0044] (3) Modification 1

[0045] (4) Modification 2

[0046] (5) Conclusion
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(1) Structure of the Liquid Crystal Television Set

[0047] FIG. 1 is an exploded perspective view of a liquid
crystal television apparatus 1 according to an embodiment of
the present invention. The liquid crystal television set I
comprises a liquid crystal display panel 3 made up of a large
number of cells filled with liquid crystal substances; speak-
ers 11 outputting sound; a circuit board 7; a resin front
cabinet 2; a resin back cabinet 5 attached to the back side of
the front cabinet 2; a fixing bracket 8 attached to the back
cabinet 5; and a support leg 13. The circuit board 7 generates
a picture signal and an audio signal from a television
broadcasting signal, allows the liquid crystal panel 3 to
display the picture signal, allows the speakers 11 to output
the sound, and includes a primary side power supply circuit.
In the case of using the television set by hanging it on a wall,
a hanger member 14 is added to the above components.

[0048] FIG. 2 is a block diagram showing a schematic
configuration of the liquid crystal television set according to
an embodiment of the present invention. In FIG. 2, the liquid
crystal television set 1 has a circuit board 7 which com-
prises: a microcomputer 701 controlling operation of a main
body; a tuner 704 extracting a television broadcasting signal
of a selected channel from television broadcasting signals
received by an antenna (not shown) and outputting it; a
signal processor 703 displaying, on the liquid crystal display
panel 3, an image based on the television broadcasting signal
outputted by the tuner 704; an audio processor 705 output-
ting a sound based on the television broadcasting signal
outputted by the tuner 4 through a speaker 3; and a remote-
control receiver 702 receiving control commands transmit-
ted from a remote control 706.

[0049] The microcomputer 701 controls ON and OFF of a
power source, changing the channel, adjusting the volume,
etc. according to the control commands received by the
remote control receiver 702. Moreover, the power source for
operation is supplied to each part of the liquid crystal
television set 1 from the power supply circuit (not shown).
The input of this power supply circuit is a commercial power
supply (for example, AC 100V).

[0050] The liquid crystal display panel 3 is surrounded by
a metal frame 15 and has a backlight 4 on the backside. In
the liquid crystal display panel 3, there are arranged, in the
form of a matrix, cells filled with liquid crystal substances
whose orientation and transmittance of light vary according
to applied voltage values. The transmittance of light of each
cell is varied by applying a drive voltage, generated based on
a picture signal by the circuit board 7, to each cell and an
image is displayed. As a light source for this, the backlight
4 arranged at the back of the liquid crystal display panel 3
is used. The frame 15 surrounding the liquid crystal display
panel 3 has holes for screws corresponding to the front
cabinet 2, and it fixes the liquid crystal display panel 3 by
being screwed to the front cabinet 2. Next, the circuit board
7 is fixed to the back of the liquid crystal display panel 3 by
being screwed to the frame 15, and the liquid crystal display
panel 3 is housed in a main body by fastening the front
cabinet 2 to the back cabinet 5 with screws.

[0051] In the above structure, when the liquid crystal
television set 1 is used while being hung on a wall, the
hanger member 14 is fixed to the back cabinet 5. Since the

Apr. 26, 2007

liquid crystal television set 1 is of a respectable weight and
the back cabinet 5 is made of resin, there was possibility that
a downward force would be applied to a connected portion
of the hanger member 14 and the liquid crystal television set
1, and could damage the connected portion. Therefore, the
weight of the liquid crystal television set 1 is supported by
fixing the metal fixing bracket 8 to the back cabinet 5, and
fastening the fixing bracket 8 and the hanger member 14
with screws etc. Furthermore, a first through hole 12 is
reinforced by providing a boss 9 for reinforcement in a
periphery of the hole through which the screw fastening the
hanger member 14 and the fixing bracket 8 passes.

[0052] Moreover, in the above structure, when using the
liquid crystal television set 1 in an upright position, for the
same reason, the support leg 13 is fixed to the fixing bracket
8 to support the main body 6. At this time, in order to utilize
the feature of being thin of the liquid crystal television set 1,
the hanger member 14 is removed, producing a gap between
the boss 9 and the fixing bracket 8. Further, since the fixing
bracket 8 is a metal plate, warpage etc. always occur and
there exists a gap between itself and the boss 9. Therefore,
if the back cabinet 5 vibrates due to sound vibration etc.
from the speaker 11, the boss 9 and the fixing bracket 8
vibrate mutually, generating chatter. Therefore, in the
present invention, the back cabinet 5 is provided with a hook
part 16, and by adjusting the height of the boss 9, the gap
between the fixing bracket 8 and the boss 9 is eliminated,
preventing the chatter.

(2) Structure of the Back Cabinet

[0053] FIG. 3 is an enlarged view of part of a section in a
thickness direction of the back cabinet according to an
embodiment of the present invention. In the back cabinet 5,
there are formed four bosses 9 of thin cylinders each having
a first through hole 12 which projects from the side of a rear
inside wall and passes through the back cabinet 5 in the axial
direction of the boss. The four bosses 9 are so arranged that
lines connecting the four bosses 9 may form a substantial
quadrangle. Between opposing sides of the substantial quad-
rangle formed by the lines, there are provided a pair of hook
parts 16 each having a tip bent in the shape of a hook
projecting from the rear inside wall of the back cabinet 5.
FIG. 4 is a perspective view of a fixing bracket. The fixing
bracket 8 is a plate-like metal sheet which has, on both the
edges, two second rectangular through holes 17 which the
hook parts 16 pass through. The hook part 16 passes through
the second through hole 17 of the fixing bracket 8 from the
side of the rear inside wall of the back cabinet 5, and hooks
a peripheral portion of the second through hole of the fixing
bracket 8 so that the fixing bracket 8 may come into contact
with the tip of the boss 9 protruding from the rear inside wall
of the back cabinet 5. The boss 9 has a form with its axial
length enabling a pressing force to be applied to the fixing
bracket 8 while the fixing bracket 8 is secured to the back
cabinet 5 by the hook part 16.

[0054] The length which enables the boss 9 to apply the
pressing force to the fixing bracket 8 is determined as
follows. For example, the rear inside wall of the back cabinet
5 being a reference, it is assumed that the length of the boss
is “a,” a length of the hook part 16 below its neck is “b,” and
a thickness of the fixing bracket 8 is “c.” At this time, in the
case shown by the following equation in which the sum of
the length “a” of the boss 9 and the thickness “c” of the
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fixing bracket 8 is longer than the length “b” of the hook part
16 below its neck, the boss 9 applies a pressing force to the
fixing bracket 8.

at+ce>b

[0055] Ifthisis rearranged in terms of the length “a” of the
boss 9, the following equation is obtained.

axb-c

[0056] With the length satisfying the above equation, the
boss 9 applies a pressing force to the fixing bracket 8.

[0057] FIG. 5 shows the relation among the hook part 16,
the bosses 9, and the fixing bracket 8 simplified as a structure
of a beam. In FIG. 5, the fixing bracket 8, the hook part 16,
and the pressing force W applied to the fixing bracket 8 by
the bosses are represented by a beam 19, a support 18, and
forces W, respectively. Since the pressing forces W are
applied to both the edges of the beam 19, there occurs
warpage and both the edges of the beam 17 are lowered in
a direction of the applied forces W, the support 18 being a
fulcrum. When describing this again in terms of the relation
among the hook part 16, the bosses 9, and the fixing bracket
8, the hook part 16 being a fulcrum, the bosses 9 make the
fixing bracket 8 bend in the direction opposite to the rear
inside wall of the back cabinet. When the fixing bracket 8 is
bent in such a manner, it comes into contact with the tips of
the bosses 9, which prevents a gap from being formed.

(3) Modification 1

[0058] With the above structure, the fixing bracket 8
comes in contact with the bosses 9, preventing chatter from
occurring. However, since the fixing bracket 8 is bent by the
pressing forces from the boss 9, the contact area of the fixing
bracket 8 and the bosses 9 is small. In this regard, the
deformation of he boss 9 is made to increase by modifying
the contact surface of the fixing bracket 8 and the boss 9 so
as to increase the contact area. The fixing bracket 8 is made
1o further come into contact with the boss 9 by this, enabling
the prevention of chatter.

[0059] Generally, when a stress is applied to a material,
deformation occurs as well as another stress to resist this is
produced. The rate of the deformed state of the material to
its original state is called a “strain e.” The equation of the
strain € is shown below.

e=AL/L

[0060] where a material length is L, and an amount of
deformation is A L.

[0061] Moreover, the relation between a stress a and the
strain € can be expressed by using Young’s modulus E as
follows.

E=0/c

[0062] In this regard, the stress o can be expressed by the
relation between an applied constant force F and an area of
a section S to which force F is applied. When these are
substituted into the equation of Young’s modulus E, the
following equation is obtained.

E=F/Sle=(FxL)/(ALxS)

[0063] When the above equation in terms of Young’s
modulus E is transformed into the equation in terms of A L,
the following equation is obtained.

AL=(FxL)/(ExS)
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[0064] IfF, L, and E are constant in the above equation,
AL=4/S (A: Constant)
[0065] Thus, the deformation A L becomes greater as the

area of the section S decreases.

[0066] FIG. 6 is an enlarged view of a tip of the boss
according to an embodiment of the present invention. The
boss 9 is formed such that two annular ribs 20 whose
radiuses from an axis differ are provided, protruding from
the tip of the boss 9, around the first through hole 12 of the
tip of the boss. The two ribs protrude from the tip of the boss
9. The reaction force to the force applied on the fixing
bracket 8 is added to the ribs 20, causing the ribs to be
strain-deformed. Since the contact surface of the rib 20 to
which the reaction force is applied is small, the rib 20
deforms considerably due to the strain and becomes easily
collapsed.

[0067] FIG. 7 is an enlarged view of a contact portion of
the boss 9 not having ribs 20 at its tip and the fixing bracket
8 according to an embodiment of the present invention. FIG.
8 is an enlarged view of a contact portion of the boss 9
having ribs 20 at its tip and the fixing bracket 8 according to
an embodiment of the present invention. In FIG. 7, the fixing
bracket 8 is warped with the hook part 16 being a fulcrum
because of a pressing force from the boss and, for this
reason, the tip of the boss 9 and the fixing bracket 8 are in
contact at a certain point only. Therefore, a gap is produced
between the boss 9 and the fixing bracket 8. In FIG. 8,
although the fastening bracket 8 is similarly in contact with
the ribs 20, the ribs 20 are deformed by a strain so that the
fixing bracket 8 and the boss 9 are not in contact at one point,
reducing the gap between the fixing bracket 8 and the ribs
20. Accordingly, further effect of preventing chatter can be
obtained.

(4) Modification 2

[0068] The fixing bracket 8 and the boss 9 reduce a gap
and prevent chatter according to the structure described
above. Moreover, by securing the fixing bracket 8 and the
back cabinet 5 by the hook part 16 and then fastening them
with screws, it becomes possible to further reduce the gap
between the fixing bracket 8 and the boss 9, and to prevent
the chatter.

[0069] FIG. 9 is an enlarged view of part of the back
cabinet according to an embodiment of the present inven-
tion. The back cabinet 5 is provided with a first seat 21
which is protruding from the rear inside wall higher than the
boss 9. Further, a female edge portion of the fixing bracket
8, there is provided a one-step higher second seat 22 in a
step-like manner. Further, in a substantial central part of the
second seat 22,;there is provided a through hole for screwing
opposite to the female screw portion of the first seat 21 of the
back cabinet 5. The first seat 21 and the second seat 22 are
screwed so as to be in contact with each other. With the
above structure, the fixing bracket 8 is further pressed by the
screw to the boss 9 erected on the rear inside wall of the back
cabinet 5. Thus, the fixing bracket 8 and the boss 9 further
press the contact surface and reduces a gap produced in the
contact portion of the fixing bracket 8 and the boss 9. After
having been fixed by the hook part 16, the fixing bracket 8
and the back cabinet 5 are further fastened by screws etc.
Therefore, stiffness of the fixed portion of the fixing bracket
8 and the back cabinet 5 is improved, making it possible for
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the support leg 13 fixed to the fixing bracket 8 to endure the
increase in weight of the main body 6.

(5) Conclusion

[0070] Thus, according to the present invention, the fixing
bracket 8 is fixed in such a way that it comes into contact
with the tip of the boss 9 erected on the rear inside wall of
the back cabinet 5 through the medium of the hook part 16
erected on the rear inside wall of the back cabinet 5 forming
part of the main body of the liquid crystal television set 1.
With the above structure, when using the main body by
supporting it with the support leg 13, a gap between the
fixing bracket 8 and the boss 9 is reduced and the fixing
bracket 8 and the boss 9 are kept in contact. Accordingly,
chatter generated by interference between the fixing bracket
8 and the boss 9 caused by sound vibration etc. is prevented.

[0071] Ttis needless to say that the present invention is not
limited to the above embodiments. The points described
below should be apparent to those skilled in the art.

[0072] To apply mutually replaceable members and struc-
tures disclosed in the above embodiments by changing the
combination thereof as required.

[0073] Toreplace, as required, the members and structures
disclosed in the above embodiments with mutually replace-
able members and structures not disclosed in the above
embodiment but known in the art, and to apply them by
changing the combination thereof

[0074] To replace, as required. the members and structures
disclosed in the above embodiments with members and
structures which are not disclosed in the above embodiments
but can be used as substitutes for the members and structures
disclosed in the above embodiments by those skilled in the
art based on known arts etc. and to apply them by changing
the combination thereof.

[0075] The three points described above are to be dis-
closed as one embodiment of the present invention.

[0076] Although the invention has been described in con-
siderable detail in language specific to structural features
and or method acts, it is to be understood that the invention
defined in the appended claims is not necessarily limited to
the specific features or acts described. Rather, the specific
features and acts are disclosed as preferred forms of imple-
menting the claimed invention. Therefore, while exemplary
illustrative embodiments of the invention have been
described, numerous variations and alternative embodi-
ments will occur to those skilled in the art. Such variations
and alternate embodiments are contemplated, and can be
made without departing from the spirit and scope of the
invention.

What is claimed is:

1. A liquid crystal television set comprising:

a liquid crystal display panel provided with a backlight
including an inverter circuit and a fluorescent tube, and
formed of a plurality of picture elements for displaying
an image;

a speaker outputting sound based on an audio signal;
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a circuit board receiving a television broadcast, having the
liquid crystal display panel show the image, having the
speaker output the sound, and including a primary side
power supply circuit;

a main body made up of a resin front cabinet forming a
display window for the liquid crystal display panel in
the front thereof and a resin back cabinet attached to the
back of the front cabinet and accommodating the liquid
crystal display panel, the speaker, and the circuit board;

a plate-like fixing bracket attached to a rear inside wall of
the back cabinet;

a support leg supporting the main body from below
through the medium of the fixing bracket; and

a hanger member attached to the back of the cabinet,

four bosses with tips contacting the fixing bracket being
erected on the rear inside wall of the back cabinet so
that lines connecting the four bosses form a substantial
quadrangle, each boss being provided with a first
through hole passing through the boss in its erected
direction and also passing through the rear inside wall
of the back cabinet, and the hanger member being
removably fastened to the fixing bracket with screws
passing through the first through holes,

wherein, on the rear inside wall of the back cabinet, there
is erected a hook part, protruding towards the fixed
bracket, between opposing sides of the substantial
quadrangle formed by the lines connecting the bosses,
the tip of the hook part being bent in the shape of a
hook;

wherein the fixing bracket has a second through hole
through which the tip of the hook part can pass towards
the boss erected corresponding to the position of the
hook part;

wherein the tip of the hook part can pass through the
second through hole of the fixing bracket from the side
of the rear inside wall of the back cabinet to the front
side, insert a peripheral portion of the second through
hole of the fixing bracket in a recess of the rear inside
wall of the back cabinet to hook the peripheral portion
there and, also, is positioned such that a pressing force
is applied to the fixing bracket from the tip of the boss
contacting the fixing bracket when the fixing bracket is
hooked;

wherein, when each of the screws passing through the
boss is unscrewed and the hanger member is removed,
with respect to the fixing bracket hooked by the hook
part, the pressing force is applied to the fixing bracket
from the tip of the boss contacting the fixing bracket;

wherein, at the tip of the boss erected on the rear inside
wall of the back cabinet, plastic ribs thinner than the
boss are formed twofold facing the fixing bracket; and

wherein the fixing bracket is fastened to the rear inside
wall of the back cabinet with screws.
2. A liquid crystal display comprising:

a main body having a cabinet forming a display window
for the liquid crystal display panel in the front thereof;

a plate-like fixing bracket attached to a rear inside wall of
the cabinet;
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a support leg supporting the main body from below
through the medium of the fixing bracket; and

a hanger member attached to the back of the cabinet, a
plurality of bosses with tips contacting the fixing
bracket being erected on the rear inside wall of the
cabinet, each boss being provided with a first through
hole passing through the boss in its erected direction
and also passing through the rear inside wall of the
cabinet, and the hanger member being removably fas-
tened to the fixing bracket with screws passing through
the first through holes,

wherein, on the rear inside wall of the cabinet, there is
erected a hook part, protruding towards the fixing
bracket, between the bosses, the tip of the hook part
being bent in the shape of a hook;

wherein the fixing bracket has a second through hole
through which the tip of the hook part can pass towards
the boss erected corresponding to the position of the
hook part;

wherein the tip of the hook part can pass through the
second through hole of the fixing bracket from the side
of the rear inside wall of the cabinet to the front side,
insert a peripheral portion of the second through hole of
the fixing bracket in a recess of the rear inside wall of
the cabinet to hook the peripheral portion there and,
also, is positioned such that a pressing force is applied
to the fixing bracket from the tip of the boss contacting
the fixing bracket when the fixing bracket is hooked;
and

wherein, when each of the screws passing through the

boss is unscrewed and the hanger member is removed,

with respect to the fixing bracket hooked by the hook

part, the pressing force is applied to the fixing bracket

from the tip of the boss contacting the fixing bracket.

3. A liquid crystal display according to claim 2, wherein

a plurality of plastic ribs thinner than the boss is formed,

facing the fixing bracket, at the tip of the boss erected on the
rear inside wall of the cabinet.
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4. A liquid crystal display according to claim 2, wherein
the fixing bracket is fastened to the rear inside wall of the
cabinet with screws.

5. A liquid crystal display according to claim 2,

wherein there are provided on the cabinet four thin
cylindrical bosses protruding from the side of the rear
inside wall each having the first through hole passing
through the cabinet in the axial direction of the boss;
and

wherein the four bosses are arranged so that lines con-

necting the bosses form a substantial quadrangle.

6. A liquid crystal display according to claim 5, wherein,
between the opposing sides of the substantial quadrangle
formed by the lines, there are respectively formed hook parts
protruding from the rear inside wall of the cabinet, the tip of
each hook part being bent in the shape of a hook.

7. A liquid crystal display according to claim 2, wherein
the fixing bracket is a plate-like metal sheet having, at both
the edges, the two second rectangular through holes which
the hook parts pass through.

8. A liquid crystal display according to claim 2, wherein
the boss is constructed such that two annular ribs having
different radiuses from the axis are formed around the first
through hole of the tip of the boss in a protruding manner
from the tip of the boss.

9. A liquid crystal display according to claim 2,

wherein the cabinet is provided with a first seat which
protrudes from the rear inside wall higher than the boss;

wherein a female screw portion is provided in a substan-
tial central part of the first seat;

wherein there is provided at the substantial edge portion
a one-step higher second seat in a step-like manner;

wherein there is provided a through hole for screwing
opposite to the female screw portion of the first seat of
the back cabinet; and

wherein the first seat and second seat are screwed so as to
be in contact with each other.

[ I T



patsnap

TRAFROE) RBEMN , BRI RS
NIF(2E)E US20070091226A1 K (2E)R 2007-04-26
RS US11/583220 iR 2006-10-18

HRIFRE(ERR)AGE) WA BTN S
B (T M) A(F) FUNAI ELECTRIC CO. , LTD.

LFTERIE(ERR)A(E) FUNAIELECTRIC CO., LTD.

[#RI &8 A YAMANAKA TAKAHITO
KREBA YAMANAKA, TAKAHITO
IPCHE& GO02F1/1333

CPCH¥%k= HO4N5/64

i £ 2005008784U 2005-10-24 JP
H A0 FF Sk US7515222

SNERaE Espacenet USPTO
BEGR)

oL  ZEERRBUNEATRREREEFAEHRE LNEEX
RaTHESL , FEH. EENREBANIREE RENEHNE
NELUREARNEVHNERRFENEBMNNEMUZLEEXRNE R
flo THEME. F-EBANBLRSBAETENERENMES , H4
EME, Fit , YEEXZRBBEN , BEXRMNEENEREET
B9 4 & A9 SR U 15 L 1R A AR B RE



https://share-analytics.zhihuiya.com/view/851103bc-1404-4d9b-8852-ba9607209818
https://worldwide.espacenet.com/patent/search/family/037669603/publication/US2007091226A1?q=US2007091226A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220070091226%22.PGNR.&OS=DN/20070091226&RS=DN/20070091226

