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(57) ABSTRACT

To eliminate or reduce unevenness on a screen display gen-
erated due to distortion stresses generated because of small
size differences or the like occurred during the time of pro-
cessing or assembling. A liquid crystal module includes a
liquid crystal panel for displaying an image, a backlight for
irradiating light to the liquid crystal panel to light up the liquid
crystal panel, and a shield plate for shielding electromagnetic
waves from inside and outside, wherein the backlight is
mounted to a frame-type chassis and a panel holding frame
for holding the liquid crystal panel is provided thereto. The
frame-type chassis and the panel holding frame are structured
to be capable of being displaced in a direction approaching to
or isolating from the screen of the liquid crystal panel by a
displacement adjusting screw that is engaged either with the
frame-type chassis or with the panel holding frame.
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LIQUID CRYSTAL MODULE AND LIQUID
CRYSTAL DISPLAY DEVICE INCLUDING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is based upon and claims the ben-
efit of priority from Japanese patent application No. 2007-
086192, filed on Mar. 29, 2007, the disclosure of which is
incorporated herein in its entirety by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Thepresentinventionrelates to a liquid crystal mod-
ule and a liquid crystal display device including that liquid
crystal module. More specifically, the present invention
relates to a liquid crystal module and a liquid crystal display
device including the liquid crystal module with which height
positions of a panel holding frame for holding the liquid
crystal panel and a frame-type chassis to which the panel
holding frame is attached can be adjusted with respect to the
liquid crystal panel.

[0004] 2. Description of the Related Art

[0005] Recently, a monitor display (liquid crystal display
device) using a thin liquid crystal module has been developed
(see Japanese Unexamined Patent Publication 2005-283863
(Patent Document 1), for example).

[0006] In such a liquid crystal display device, thicknesses
ofaliquid crystal panel for displaying an image, a shield plate
for shielding electromagnetic waves from the inside and out-
side, and a backlight for lighting up the liquid crystal panel
are reduced for decreasing its weight, inversely, thereby
weakening the rigidity of the liquid crystal module that con-
figures the liquid crystal display device.

[0007] Thus, mechanical stresses are generated when
assembling the liquid crystal module or when mounting the
liquid crystal module into the device and become more likely
to be imposed on the liquid crystal panel.

[0008] When such stresses are imposed on the liquid crystal
panel, a panel gap thereof becomes fluctuated non-uniformly
and transmittances at those areas of the panel become fluctu-
ated. This generates uneven brightness of the display image,
and the picture quality of the image will be deteriorated
greatly. Recently, there have been an increased number of
occasions where black-oriented screens are displayed in dark
places, such as medical-use monitors, so that such uneven-
ness in displays is particularly undesired.

[0009] Further, a liquid crystal display device having a
structure shown in FIG. 28-FIG. 31 is known as a liquid
crystal device using a thin liquid crystal module.

[0010] This liquid crystal display device 100 includes a
liquid crystal module 101, and the liquid crystal module 101
includes a liquid crystal panel 103. A driver 104 used for
driving and a substrate 105 for supplying signals to the driver
104 are connected to the liquid crystal panel 103. A panel unit
102 includes the liquid crystal panel 103, the driver 104, and
the substrate 105.

[0011] The driver 104 is formed as a flexible tape type, so
that it can be fixed to a backlight 106 by having a part thereof
bent towards the rear side of the backlight 106.

[0012] An external shape of the backlight 106 is a resin-
molded frame-type chassis 107. Although not shown, a lamp
as a light source, a light guide plate for guiding the light to be
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irradiated to the back surface of the panel, and an optical sheet
for reflecting the light are loaded on the frame-type chassis
107.

[0013] A panel holding frames 108 are attached to the four
corners of the frame-type chassis 107. These panel holding
frames 108 are molded as one body with the frame-type
chassis 107 by a same material, and they form an L-shaped
wall when viewed two-dimensionally. The internal size of the
panel holding frames 108 is designed to be slightly larger than
the external size of the liquid crystal panel 103, so that the
panel unit 102 including the liquid crystal panel 103 can be
fitted within the panel holding frames 108.

[0014] Thepanel holding frames 108 may also be formedin
L-shape with a missing corner, i.e. two pieces of block-type
members are placed in orthogonal directions from each other,
and are arranged in such manner that one end of one block
face against one end of the other block.

[0015] On a half-finished product in an above-described
state, a shield plate 109 formed by processing a sheet metal is
placed and fixed over the panel unit 102 and the panel holding
frame 108. Thus, the liquid crystal module 101 is completed.
The shield plate 109 is fixed to the backlight 106 by nails,
fittings, or screws.

[0016] Theliquid crystal module 101 is enclosed between a
resin-molded box-type front-side device casing 110 with an
opening in the center of the surface and a plate-type back-side
device casing 111. The liquid crystal display device 100
includes the liquid crystal module 101, the front-side device
casing 110, and the back-side device casing 111.

[0017] A screw hole (not shown) is provided at each of the
four corners of the surface of the shield plate 109, and the
liquid crystal module 101 is fixed to the front-side device
casing 110 through the screws (not shown) that are screwed
into the screw holes in the four corners of the shield plate 109.
The front-side device casing 110 is fixed to the back-side
device casing 111 by nails, fittings, or screws.

[0018] However, with the liquid crystal display device 100
shown in FIG. 28-31, distortion stresses are applied to the
liquid crystal panel 103 because of small size differences or
the like during the time of processing or assembling. This
causes such an issue that unevenness is generated in display.
[0019] First, reasons for having such unevenness generated
when the stress is applied to the liquid crystal panel 103 will
be described.

[0020] Normally, the liquid crystal panel 103 is formed by
laminating two glass plates, and a liquid crystal is enclosed
therebetween. A panel gap of about several umm is formed
between the two glass plates. For uniformly stabilizing and
maintaining the size of the gap within a plane, globular spac-
ers having a uniform diameter are dispersed or a large number
of same-height structures are provided therebetween.

[0021] However, when there is such the distortion stresses
that twist the liquid crystal panel 103 applied, the size of the
gap between the two glass plates is easily changed. Thus, the
size of the gap in each part within the plane of the liquid
crystal panel 103 becomes non-uniform.

[0022] In the meantime, although the liquid crystal panel
103 is a device that can obtain an arbitrary light transmittance
by applying a prescribed voltage, the light transmittance is
also fluctuated depending on the size of the gap.

[0023] Therefore, as described above, when such distortion
stresses as described above are applied to the liquid crystal
panel 103 to be twisted and the size of the gap in each part
within the plane of the liquid crystal panel 103 becomes
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non-uniform, the light transmittances in each part within the
plane also become non-uniform. As a result, the display on the
screen becomes non-uniform, and that state on display is
recognized as having “display unevenness”.
[0024] Further, the two glass plates that configure the liquid
crystal panel 103 normally exhibit optical isotropy. However,
when a stress is applied, the glasses exhibit birefringence.
Thus, the polarizing characteristic of the liquid crystal panel
103 in a part where the stress is applied becomes changed.
Therefore, the display also becomes non-uniform in this case,
sothatitis also recognized as having “display unevenness” on
the display.
[0025] Described next is how the stress is applied to the
liquid crystal panel 103 due to the distortion generated by the
small size differences or the like during the time of processing
or assembling.
[0026] As described above, in the related module structure,
the liquid crystal panel 103 is fixed by being sandwiched
between the frame-type chassis 107 and the shield plate 109.
[0027] Note here that the liquid crystal module 101 is
desired to be narrow-framed, thin type, and light-weighted.
[0028] Further, the frame-type chassis 107 is made of a
resin and formed in a frame shape, so that it means weak in
terms of the strength. Furthermore, although the shield plate
109 is made of metal, it is thin and formed in a frame shape.
Thus, the shied plate 109 is easily deformed in a twisted
direction due to residual strains.
[0029] As described above, the liquid crystal panel 103 is
sandwiched between the frame-type chassis 107 and the
shield plate 109, which can be easily deformed. Thus, defor-
mation in the twisted direction is propagated to the liquid
crystal panel 103, and a repulsive force to the deformation
works as the stresses.
[0030] The deformation in the twisted direction is gener-
ated because of distortions that are generated mainly due to
the small size differences or the like which are occurred
during the time of processing or assembling, such as the cases
of a. to e. in the followings.
[0031] a. Distortion generated at the time of processing the
frame-type chassis 107 and the shield plate 109
[0032] b. Assembling distortion generated due to small size
differences of the components when mounting the lamp
and the light guide plate into the frame-type chassis 107
[0033] c. Assembling distortion generated due to errors in
the positions of the screws, nails, and fitting state, when
fixing the shield plate 109 to the frame chassis 107
[0034] d. Assembling distortion in a direction of an arrow Z
remained at the time of completing the liquid crystal mod-
ule, as shown in FIG. 31A, which is caused due to the
combined reasons of a. to c. described above
[0035] e. Assembling distortion in the arrow Z direction
caused because of the small size differences in the posi-
tions of fixing screws 113 when the completed liquid crys-
tal module is mounted to the device, as shown in FIG. 31B
[0036] In addition, as shown in FIG. 31C, when a foreign
matter M enters between the liquid crystal panel 103 and the
frame-type chassis 107, deformation also occurs in the liquid
crystal panel 103 by being pushed up from the foreign matter
as the origin. A repulsive force for this deformation works as
the distortion stresses.
[0037] Further, as shown in FIG. 31D, when there is a
deformed part 109A generated in a part of the shield plate 109
and the deformed part 109 A comes in contact with the liquid
crystal panel 103, the deformation also occurs in the liquid
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crystal panel 103 by being pushed down from the contact part
as the origin. A repulsive force for this deformation works as
the distortion stresses.

[0038] Furthermore, even if there is no assembling distor-
tion generated during the time of completing the liquid crystal
module, when there is generated a difference in distribution of
the temperatures by the heat of the lamp when it is lighted up
or when there is generated a difference in thermal expansion
properties of the structural components due to a change in the
surrounding temperature and humidity, irregular deforma-
tions occur. Thus, repulsive forces for those deformations
work as the distortion stresses to the liquid crystal panel 103.
[0039] The above-described distortions remained at the
time of processing or assembling have the size of one (1) mm
orless, which is very small so that it cannot be detected during
the assembling process, and is often found in a screen display
test conducted after the assembling.

[0040] Therefore, when a distortion is discovered in a prod-
uct, first, it is necessary first to check whether or not the
product is being assembled without a distortion. Thus, it is
necessary to disassemble the product by following reversed
steps of assembling, to change the assembling condition,
designed sizes of the components, etc. in order to remove the
causes for the distortion, to evaluate the conditions, and to
reassemble the components.

[0041] As aresult, in order to correct the distortion gener-
ated during the time of processing or assembling and elimi-
nate or reduce unevenness of the display, the components
need to be disassembled and reassembled repeatedly many
times depending on the reasons. This work causes trouble-
some and wastes a lot of time and effort.

[0042] Further, the liquid crystal module disclosed in
Patent Document 1 mentioned above is also formed thin-type
as a whole. Therefore, it is also expected to have those incon-
veniences generated in the thin-type liquid crystal display
device 100 that uses the liquid crystal module shown in FIG.
28-FIG. 31 described above.

SUMMARY OF THE INVENTION

[0043] An exemplary object of the present invention is to
provide a liquid crystal module and a liquid crystal display
device including the liquid crystal module that is capable of
eliminating or reducing unevenness of a screen display easily
within a short time, which is generated when the stresses
imposed by a distortion that is generated due to small size
differences or the like during the time of processing or assem-
bling.

[0044] Further, another exemplary object of the present
invention is to provide a liquid crystal module and a liquid
crystal display device including the liquid crystal module
which, even during assembling or after completing the prod-
uct, is capable of eliminating or reducing unevenness of a
screen display easily within a short time, which is generated
when the stresses are imposed by a distortion that is generated
due to small size differences or the like during the time of
processing or assembling.

[0045] Inorderto achieve the foregoing exemplary objects,
a liquid crystal display module and a liquid crystal display
device including the liquid crystal display module according
to an exemplary aspect of the invention are structured to be
able to adjust the height positions of a frame chassis or a panel
holding frames, which are structural components of the liquid
crystal module, with respect to the liquid crystal panel. Thus,
it enables the height positions thereofto be adjusted even after
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assembling the device, particularly after completing the liq-
uid crystal module and after mounting the liquid crystal mod-
ule into the liquid crystal display device.

[0046] Specifically, a liquid crystal module includes a lig-
uid crystal panel for displaying an image, a backlight for
irradiating light to the liquid crystal panel to light up the liquid
crystal panel, and a shield plate for shielding electromagnetic
waves from inside and outside, wherein the backlight is
mounted to a frame-type chassis, and a panel holding frame
for holding the liquid crystal panel is provided to the frame-
type chassis. The frame-type chassis and the panel holding
frame are structured to be capable of being displaced in a
direction approaching to or isolating from a screen of the
liquid crystal panel by a displacement adjusting member that
is engaged either with the frame-type chassis or with the panel
holding frame.

[0047] With this structure, when the displacement adjust-
ing member is engaged either with the frame-type chassis or
with the panel holding frame and operated, the frame-type
chassis or the panel holding frame can be displaced in a
direction approaching to or isolating from a screen of the
liquid crystal panel. Therefore, even if the frame-type chassis
or the panel holding frame is deformed from the distortion
stresses generated because of the small size differences or the
like which are occurred during the time of processing or
assembling, the deformation can be corrected by pressurizing
or pushing up the deformed part to obtain a normal state. As
a result, unevenness on a screen display, which is generated
from the distortion stresses generated because of the small
size differences or the like which are occurred during the time
of processing or assembling, can be eliminated or reduced
easily within a short time.

[0048] As an exemplary advantage according to the inven-
tion, the frame-type chassis or the panel holding frame can be
displaced in a direction approaching to or isolating from a
screen of the liquid crystal panel by engaging the displace-
ment adjusting member either with the frame-type chassis or
with the panel holding frame and operating it. Therefore, even
if the frame-type chassis or the panel holding frame is
deformed due to the stresses caused by a distortion, the defor-
mation can be corrected by pressurizing or pushing up the
deformed part to obtain a normal state. As a result, uneven-
ness on a screen display, which is generated from the distor-
tion stresses, can be eliminated or reduced easily within a
short time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] FIG. 1 is an overall detailed plan view showing a
first exemplary embodiment of a liquid crystal module and a
liquid crystal display device according to the present inven-
tion;

[0050] FIG. 2 is a fragmentary enlarged plan view showing
the liquid crystal display device according to the first exem-
plary embodiment;

[0051] FIGS. 3A and 3B show fragmentary enlarged views
of the liquid crystal display device according to the first
exemplary embodiment, in which FIG. 3A is a longitudinal
section taken along the line A-A of FIG. 2 and FIG. 3B is a
longitudinal section taken along the line B-B of FIG. 2;
[0052] FIGS. 4A and 4B show illustrations for describing
operations of the liquid crystal module according to the first
exemplary embodiment, in which FIG. 4A shows a schematic
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view when a frame-type chassis is in a normal state and FIG.
4B is a plan view when the liquid crystal panel is in a normal
sate;

[0053] FIG. 51is an illustration for describing operations of
the liquid crystal module according to the first exemplary
embodiment, which is a fragmentary enlarged longitudinal
section showing a state where the frame-type chassis, a shield
plate, and the like are disposed in a normal manner;

[0054] FIGS. 6A and 6B show illustrations for describing
operations of the liquid crystal module according to the first
exemplary embodiment, in which FIG. 6A is a schematic
illustration showing a state where the frame-type chassis is
twisted in a prescribed direction from the state shown in
FIGS. 4A and 4B, and FIG. 6B is a front elevational view
showing a state of unevenness that appears on a screen of the
liquid crystal panel when it is under the state shown in FIG.
6A;

[0055] FIGS. 7A and 7B show illustrations for describing
operations of the liquid crystal module according to the first
exemplary embodiment, in which FIG. 7A is a fragmentary
enlarged longitudinal section showing a state of the frame-
type chassis, the shield plate, and the like with respect to a
reference plane under the state shown in FIG. 6A, and FIG.
7B is a fragmentary enlarged longitudinal section showing a
state after the state shown in FIG. 7A is adjusted;

[0056] FIG. 8 shows illustrations for describing operations
of the liquid crystal module according to the first exemplary
embodiment, which is a schematic illustration showing a state
where the frame-type chassis is twisted in a prescribed direc-
tion from the state shown in FIGS. 4A and 4B;

[0057] FIGS. 9A and 9B show illustrations for describing
operations of the liquid crystal module according to the first
exemplary embodiment, in which FIG. 9A is a fragmentary
enlarged longitudinal section showing a state of the frame-
type chassis, the shield plate, and the like with respect to a
reference plane at a B part of FIG. 8, and FIG. 9B is a
fragmentary enlarged longitudinal section showing a state
after the state of FIG. 9A is adjusted,

[0058] FIGS. 10A and 10B show illustrations for describ-
ing operations of the liquid crystal module according to the
first exemplary embodiment, in which FIG. 10A is a fragmen-
tary enlarged longitudinal section showing a state of a
deformed part of the shield plate, the frame-type chassis, and
the like with respect to the reference plane, and FIG. 10B is a
fragmentary enlarged longitudinal section showing a state
after the state of FIG. 10A is adjusted;

[0059] FIG. 11 is an overall detailed plan view showing a
second exemplary embodiment of aliquid crystal module and
a liquid crystal display device according to the present inven-
tion;

[0060] FIG. 12 is a fragmentary enlarged plan view show-
ing the liquid crystal display device according to the second
exemplary embodiment;

[0061] FIGS. 13A and 13B show fragmentary enlarged
views of the liquid crystal display device according to the
second exemplary embodiment, in which FIG. 13A is a lon-
gitudinal section taken along the line A-A of FIG. 12, and
FIG. 13B is a longitudinal section taken along the line B-B of
FIG. 12;

[0062] FIG. 14 is a fragmentary enlarged plan view show-
ing a liquid crystal module and a liquid crystal display device
according to a third exemplary embodiment of the present
invention;
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[0063] FIGS. 15A and 15B show fragmentary enlarged
views of the liquid crystal display device according to the
third exemplary embodiment, in which FIG. 15A is a longi-
tudinal section taken along the line A-A of FIG. 14, and FIG.
15B is a longitudinal section taken along the line B-B of FIG.
14;

[0064] FIGS. 16A and 16B show illustrations for describ-
ing operations of the liquid crystal module according to the
third exemplary embodiment, in which FIG. 16A is a sche-
matic illustration showing a state where a foreign matter is
included in the liquid crystal panel, and FIG. 16B is a front
elevational view showing a state of unevenness that appears
onascreen of the liquid crystal panel when it is under the state
shown in FIG. 16A;

[0065] FIGS. 17A and 17B show illustrations for describ-
ing operations of the liquid crystal module according to the
third exemplary embodiment, in which FIG. 17A is a frag-
mentary enlarged longitudinal section of the B part of FIG.
16A before being adjusted, and FIG. 17B is an illustration
showing a state after it is adjusted from the state of FIG. 17A;

[0066] FIG. 18 is an overall detailed plan view showing a
fourth exemplary embodiment of a liquid crystal module and
a liquid crystal display device according to the present inven-
tion;

[0067] FIG. 19 is a fragmentary enlarged plan view show-
ing the liquid crystal display device according to the fourth
exemplary embodiment;

[0068] FIGS. 20A and 20B show fragmentary enlarged
views of the liquid crystal display device according to the
fourth exemplary embodiment, in which FIG. 20A is a lon-
gitudinal section taken along the line A-A of FIG. 19, and
FIG. 20B is a longitudinal section taken along the line B-B of
FIG. 19;

[0069] FIG. 21 is an overall detailed plan view showing a
fifth exemplary embodiment of a liquid crystal module and a
liquid crystal display device according to the present inven-
tion;

[0070] FIG. 22 is a fragmentary enlarged plan view show-
ing the liquid crystal display device according to the fifth
exemplary embodiment;

[0071] FIGS. 23A and 23B show fragmentary enlarged
views of the liquid crystal display device according to the fifth
exemplary embodiment, in which FIG. 23A is a longitudinal
section taken along the line A-A of FIG. 22, and FIG. 23B is
a longitudinal section taken along the line B-B of FIG. 22;

[0072] FIG. 24 is an overall detailed plan view showing a
sixth exemplary embodiment of a liquid crystal module and a
liquid crystal display device according to the present inven-
tion;

[0073] FIG. 25 is an overall detailed plan view showing a
seventh exemplary embodiment of a liquid crystal module
and a liquid crystal display device according to the present
invention;

[0074] FIG. 26 is a fragmentary enlarged plan view show-
ing the liquid crystal display device according to the seventh
exemplary embodiment;

[0075] FIGS. 27A and 27B show fragmentary enlarged
views of the liquid crystal display device according to the
seventh exemplary embodiment, in which FIG. 27A is a lon-
gitudinal section taken along the line A-A of FIG. 26, and
FIG. 27B is a longitudinal section taken along the line B-B of
FIG. 26;
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[0076] FIG. 28 is an overall detailed plan view showing a
liquid crystal module and a liquid crystal display device
according to a related technique;

[0077] FIG. 29 is a fragmentary enlarged plan view show-
ing the liquid crystal display device according to the related
technique;

[0078] FIGS. 30A and 30B show fragmentary enlarged
views of the liquid crystal display device according to the
related technique, in which FIG. 30A is a longitudinal section
taken along the line A-A of FIG. 29, and FIG. 30B is a
longitudinal section taken along the line B-B of FIG. 29; and

[0079] FIGS. 30A-30D show states of unevenness gener-
ated due to distortions of the liquid crystal display device of
the related technique, in which FIG. 31A is a schematic plan
view of the unevenness generated because of distortion of the
module, FIG. 31B is a schematic plan view of the unevenness
generated due to a stress applied by a foreign matter, F1IG.31C
is a schematic plan view of the unevenness generated because
of distortion generated at the time of mounting the module
into the device, and FIG. 31D is a schematic plan view of the
unevenness generated due to a contact stress.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0080] Hereinafter, a liquid crystal module and a liquid
crystal display device including the liquid crystal module
according to a first exemplary embodiment of the present
invention will be described by referring to FIG. 1-FIGS. 10A
and 10B.

[0081] FIG.1-FIGS. 3A and 3B illustrate the liquid crystal
module and the liquid crystal display device including the
liquid crystal module according to the first exemplary
embodiment. FIG. 1 is a detailed perspective view of a liquid
crystal display device 10 of the first exemplary embodiment,
FIG. 2 is a fragmentary enlarged plan view of the liquid
crystal display device 10, FIG. 3A is a longitudinal section
thereof taken along the line A-A of FIG. 2, and FIG. 3B is a
longitudinal section thereof taken along the line B-B of FIG.
2

[0082] As exemplary embodiments of the present inven-
tion, first to seventh exemplary embodiments will be
described hereinafter. In each exemplary embodiment, same
reference numerals as those of the liquid crystal module 101
and the liquid crystal display device 100 according to the
related technique are applied to those having same structures
and using same materials. Further, same reference numerals
are employed for the components that have same structures
and use same materials in each of the exemplary embodi-
ments, and detailed explanations thereof are omitted or sim-
plified. In each exemplary embodiment, the structural com-
ponents that are peculiar to that specific embodiment will be
described in detail.

[0083] A liquid crystal module 11 of the liquid crystal
display device 10 according to the first exemplary embodi-
ment includes a frame-type chassis 107 and panel holding
frames 108. The height positions of the frame-type chassis
107 and the panel holding frames 108 are moved vertically by
adjuster screws 13 (displacement adjuster screws) and elas-
ticity of the materials. That is, the height positions of the
frame-type chassis 107 and the panel holding frames 108 can
be adjusted by being displaced in directions approaching and
isolating to/from a screen of the liquid crystal panel.
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[0084] That s, the liquid crystal module 11 includes a panel
unit 102 and, as described above, it is placed within the panel
holding frames 108.

[0085] As in the case of the related technique, a shield plate
19 formed by processing a plate metal is covered over the
panel unit 102 and fixed thereto, thereby completing the lig-
uid crystal module 11.

[0086] As shown in FIG. 3A and FIG. 3B, the shield plate
19 is formed in such a size that it can be enclosed inside a
front-side device casing 12. The front-side device casing 12 is
formed in a shape that is substantially the same as that of the
front-side device casing 110 of the related technique, and the
shield plate 19 is formed in a shape that is substantially the
same as that of the shield plate 109 of the related technique.
[0087] The liquid crystal module 11 as described above is
enclosed between the front-side device casing 12 and a back-
side device casing 111.

[0088] As described above, the liquid crystal module 11
according to this exemplary embodiment is structured in such
a manner that the frame-type chassis 107 and the panel hold-
ing frames 108 can be moved vertically.

[0089] Asshown in FIG.1and FIG. 2, in the four corners of
the surface of the shield plate 19, one each of a burring 19A is
provided at two positions that are away from the each corner
part by a prescribed distance. Accordingly, the burrings 19A
are formed at a total of eight positions of the shield plate 19.
[0090] Each burring 19A is formed to be protruded in a
shallow cup-like shape from the surface to the back side, and
a screw hole 19B is formed in such burring 19A. The adjuster
screw 13 as the displacement adjusting member is screwed
into the screw hole 19B.

[0091] As shown in FIG. 3A, the shield plate 19 is fixed to
a backlight 106 through nails, fittings, or screws like the
structure of the related technique. Thus, when the adjuster
screw 13 is turned and screwed into the hole under such
condition, the tip of the adjuster screw 13 comes to make a
contact with the upper part of the panel holding frame 108, as
shown in FIG. 3B. The adjuster screw 13 is screwed further
into the hole, and the tip of the adjuster screw 13 pushes down
the panel holding frame 108. Therefore, the panel holding
frame 108 and the frame-type chassis 107 can be displaced
towards the downward direction. In FIG. 3A, however, nails,
fittings, screws, and the like are not illustrated.

[0092] When the adjuster screw 13 is turned inversely to be
loosened, the tip of the adjuster screw 13 is brought away
from the upper part of the panel holding frame 108. As a
result, the panel holding frame 108 and the frame-type chassis
107 are to return to the original positions because of the
elasticity of the panel holding frame 108 and the frame-type
chassis 107.

[0093] Theamount of displacement is assumed to be within
one (1) mm. However, this exemplary embodiment can also
be applied when the amount of the displacement is over one
(1) mm.

[0094] As described above, the burrings 19A are provided
at a total of eight positions in the four corners of the surface of
the shield plate 19, and the adjuster screw 13 is mounted to
each burring 19A. Thus, tool inserting holes 12A are opened
at corresponding positions of the burrings 19A and the
adjuster screws 13 in the surface of the front-side device
casing 12.

[0095] This tool inserting hole 12A is formed larger than
the external diameter of the head of the adjuster screw 13, and
it is formed in such a size that the tip of a fastening tool such

Oct. 2, 2008

as a driver can be inserted. As a result, it becomes possible to
turn the adjuster screw 13 to tighten or loosen it by inserting
the fastening tool such as the driver from the tool inserting
hole 12A.

[0096] Next, operations of the first exemplary embodiment
in the above-described structure will be described.

[0097] As described above, the liquid crystal panel 103 is
placed over the backlight 106, and it is enclosed within the
panel holding frames 108 positioned at the four corners of the
frame-type chassis 107 and fixed by being sandwiched
between the shield plate 19 and the frame-type chassis 107.
[0098] As described above, the frame-type chassis 107 is
made of a resin and formed in a frame shape, so that it is weak
in terms of the strength. Even though it is made of metal, the
shield plate 19 is also thin and formed in a frame shape, so that
it is deformed easily in twisted directions due to residual
strains. The liquid crystal display panel 103 is sandwiched
between the frame-type chassis 107 and the shield plate 19
which are deformed easily in the manner described above.
Thus, when the deformation in the twisted direction is propa-
gated to the liquid crystal panel 103, a repulsive force for the
deformation works as the distortion stresses.

[0099] The first exemplary embodiment is structured in the
manner described above, so that the deforming distortion for
the liquid crystal panel 103 can be corrected, and the distor-
tion stresses to the liquid crystal panel 103 can be released.
The actions thereof will be described by referring to FIGS. 4A
and 4B-FIGS. 10A and 10B.

[0100] FIGS. 4A, 4B and FIG. 5 are illustrations for show-
ing the state where there is no deformation generated in the
liquid crystal panel 103. In FIG. 4A and FIG. 4B, a plane of
the liquid crystal panel 103 or the like, i.e. a surface in parallel
to the face of the paper, is assumed to be a reference plane K
of'the liquid crystal panel 103. When the liquid crystal panel
103 is placed on the reference plane K as shown in the lon-
gitudinal section of FIG. 5, it is assumed that the liquid crystal
panel 103 is under an identical level state with no deforma-
tion.

[0101] FIGS. 6A and 6B are illustrations for showing a
state where the frame-type chassis 107 is deformed in the
twisted direction from the posture of the ideal state described
above.

[0102] Provided that the panel holding frames 108 posi-
tioned at the four corners of the frame-type chassis 107 are
referred to as A part, B part, C part, and D part, respectively,
from the upper right position on the plane towards the clock-
wise direction, the state described above is a state where the
panel holding frames 108 at the B part and the D part is
displaced towards the upper direction with respect to the
reference plane K by being twisted.

[0103] When such deformation in the twisted direction is
propagated from the frame-type chassis 107 to the liquid
crystal panel 103, there is deformation generated as shown in
FIG. 6B to valley-fold the liquid crystal display panel 103
along a broken line. This deformation is displayed on the
screen of the liquid crystal panel 103 as unevenness S.
[0104] Inorder to correct such deformation, first, as shown
in FIG. 7A and FIG. 7B which are longitudinal sections of the
B part of FIG. 6A, a tip of a tool such as a driver is inserted
from the tool inserting hole 12A of the front-side device
casing 12, and two each of the adjuster screws 13 arranged at
the positions of the B part and the D part among the four
corners of the shield plate 19 are screwed in from the state
shown in FIG. 7A.
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[0105] Upon this, as shown in FIG. 7B, the tip of the
adjuster screw 13 comes in contact with the top face partofan
L-shaped wall of the panel holding frame 108. By further
screwing the adjuster screw 13 into the tool inserting hole
12A, the panel holding frame 108 and the frame-type chassis
107 can be displaced towards the downward direction for the
reference plane K. This is the same for the D part.

[0106] As aresult, the B part and the D part can be returned
to the reference plane K. At last, the four corners of the A part
to D part can be aligned at the position of the reference plane
K, thereby providing an ideal state.

[0107] The product at the point where the deformation is
adjusted by the adjuster screws 13 is a complete product of the
liquid crystal module 11 or the liquid crystal display device
10 capable of displaying a screen. Adjusting part of the
adjuster screw 13 is provided on the surface of the shield plate
19 that is the utmost surface side of such product so that,
practically, the adjuster screw 13 can be adjusted to the opti-
mum position while checking the state of the unevenness S by
driving the screen.

[0108] Further, since the tool inserting holes 12A are pro-
vided to the front-side device casing 12, it is also possible to
insert a tool such as a driver from the tool inserting holes 12A
to adjust the displacement by screwing the adjuster screws 13
therein, even under the state where the product is being
mounted into the device.

[0109] Furthermore, since the adjuster screws 13 are
exposed, the adjuster screws 13 can be adjusted to the opti-
mum positions while checking the state of the unevenness S
by actually driving the display.

[0110] In a case where deformation is generated at the A
part and the C part, for example, the adjuster screws 13 at the
positions of the A part and the C part may be adjusted in the
same manner described above.

[0111] The above-described explanation is the action taken
for the case where the panel holding frames 108 are displaced
towards the upward direction from the reference plane K.
However, it is also possible with this action to adjust the panel
holding frames 108 when those are displaced towards the
downwards direction from the reference plane K.

[0112] The adjusting action thereof will be described by
referring to FIG. 8, FIG. 9A and FIG. 9B.

[0113] FIG. 8 shows a deformed state where the frame-type
chassis 107 is twisted, and the A part and the C part in the four
corners thereofare displaced towards the downward direction
from the reference plane K.

[0114] Inthis case, the displacement towards the downward
direction from the reference plane K cannot be brought back
towards the upward direction with the first exemplary
embodiment. Therefore, the A part, the B part, the C part, and
the D part may all be aligned on the same plane by displacing
the B part and the C part on the reference plane K towards the
downward direction of the reference plane K.

[0115] That is, first, the adjuster screws 13 are screwed in
from the state of FIG. 9 A towards the downward direction, i.e.
towards the panel holding frame 108 side and, as shown in
FIG. 9B, the adjuster screws 13 are screwed in further. Upon
this, the tips of the screws 13 push the top face of the panel
holding frames 108. As a result, the panel holding frames 108
as well as the A part and the C part of the frame-type chassis
107 can be displaced towards the downward direction with
respect to the reference plane K.
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[0116] At last, the A part, the B part, the C part, and the D
part may all be aligned on the position of the reference plane
K, so that the displacement can be adjusted.

[0117] As described above, when adjusting the displace-
ment by the adjuster screws 13, the adjuster screws 13 are
screwed in and adjusted to the optimum positions while
checking the state of the unevenness S by actually driving the
screen.

[0118] Further, it is also possible to adjust the displacement
when the shield plate 19 comes in contact with the liquid
crystal panel 103 and displaces the liquid crystal panel 103 in
a pushing direction because of a deformation in the opening
part of the shield part 19. Next, the adjusting action thereof
will be described by referring to FIG. 10A and FIG. 10B.
[0119] FIG.10A isanillustration for showing a state where
apart 19C of the shield plate 19 is deformed, and the part 19C
comes in contact with the surface of the liquid crystal panel
103. In this case, the liquid crystal panel 103 is deformed
partially towards the downward direction with respect to the
reference plane K, having the above-described contact part
19C as the origin.

[0120] In order to adjust such displacement, the reference
plane K may be moved towards the downward direction for
the amount of the displacement generated because the
deformed part 19C of the shield part 19 is in contact with the
liquid crystal panel 103. Thereby, the positions of the panel
holding frames 108 at the A part to D part are aligned to a new
reference plane K, so that the displacement of the liquid
crystal panel 103 generated by the deformed part 19C can be
solved.

[0121] That is, as shown in FIG. 10B, the adjuster screw 13
is screwed into all the four points at the A partto D part in the
four corners of the frame-type chassis 107 in order, so as to
displace the panel holding frames 108 towards the downward
direction from the reference plane K for the amount of the
displacement.

[0122] Practically, as described above, the adjustment work
is performed through adjusting the A part to the D part little by
little by searching the position at which the unevenness S
becomes unrecognizable, while checking the display on the
screen of the liquid crystal panel 103.

[0123] Further, even if there is no such assembling distor-
tion remained after the liquid crystal module is completed,
when the liquid crystal panel 103 is deformed in accordance
with an irregular deformation that may be caused because of
a difference in the distributions of the temperatures generated
by the heat of the lamp when it is lighted up or because of
differences in the thermal expansion of the structural compo-
nents generated due to a change in the surrounding tempera-
ture and humidity, it is possible to correct the deformation to
be in the optimum state by driving the adjuster screws 13 in
the direction with which the deformation can be corrected.
With this, the display unevenness S can be eliminated or
reduced easily within a short time.

[0124] With the first exemplary embodiment having the
above-described structure, following effects can be obtained.
[0125] (1) In the liquid crystal module 11 and the liquid
crystal display device 10 of the exemplary embodiment, the
burring 19A is formed at two points each in the four corners
of'the shield plate 19, and the adjuster screw 13 is screwed in
the screw hole 19B of the burring 19A. Thus, by pressing the
panel holding frames 108 through screwing the adjuster
screws 13 into the screw holes 19B, height of the panel
holding frames 108 and the frame-type chassis 107 can be
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adjusted. As a result, even when the liquid crystal panel 103 is
deformed in the twisted direction due to small size differences
which are occurred during the time of processing or assem-
bling of the frame-type chassis 107 and any of the parts in the
four corners becomes higher or lower than the reference plane
K as alevel face, the deformed position can be aligned with
the reference plane K by pressing a prescribed part in the four
corners of the panel holding frame 108. As a result, the
unevenness S in the display of the screen generated from the
distortion stresses generated during the time of processing or
assembling can be eliminated or reduced easily within a short
time.

[0126] (2) Asdescribed above, the height of the panel hold-
ing frames 108 and the frame-type chassis 107 can be
adjusted by the adjuster screws 13. Therefore, even when
there is distortion generated in the frame-type chassis 107 in
the direction for twisting the liquid crystal panel 103 in accor-
dance with the assembling distortion that is generated due to
the small size differences of the components when mounting
the lamp and the light guide plate so that any of the parts in the
four corners become higher or lower than the reference plane
K as the level face, the deformation can be corrected. With
this, the display unevenness S can be eliminated or reduced
easily within a short time.

[0127] (3) The height of the panel holding frames 108 and
the frame-type chassis 107 can be adjusted by the adjuster
screws 13. Therefore, even when there is deformation gener-
ated in the frame-type chassis 107 in the direction for twisting
the liquid crystal panel 103 in accordance with the assem-
bling distortion generated due to differences in the positions
ofthe screws, fittings, the nails or the like for fixing the shield
plate 19 so that any of the parts in the four corners become
higher or lower than the reference plane K as the level face,
the deformation can be corrected. With this, the display
unevenness S can be eliminated or reduced easily within a
short time.

[0128] (4) The height of the panel holding frames 108 and
the frame-type chassis 107 can be adjusted by the adjuster
screws 13. Therefore, even when there is deformation gener-
ated in the frame-type chassis 107 in the direction for twisting
the liquid crystal panel 103 in accordance with the assem-
bling distortion remained after completing the liquid crystal
module due to multiple factors so that any of the parts in the
four corners become higher or lower than the reference plane
K as the level face, the deformation can be corrected. With
this, the display unevenness S can be eliminated or reduced
easily within a short time.

[0129] (5) The height of the panel holding frames 108 and
the frame-type chassis 107 can be adjusted by the adjuster
screws 13. Therefore, even when the liquid crystal panel 103
is deformed in the twisted direction in accordance with the
assembling distortion generated due to differences in the
positions of the fixing screws used for mounting the com-
pleted liquid crystal module to the device so that any of the
parts in the four corners become higher or lower than the
reference plane K as the level face, the deformation can be
corrected. With this, the display unevenness S can be elimi-
nated or reduced easily within a short time.

[0130] The height of the panel holding frames 108 and the
frame-type chassis 107 can be adjusted by the adjuster screws
13. Therefore, even when there is the deformed part 19A in a
part of the shield plate 19 and the deformed part 19A comes
in contact with the surface of the liquid crystal panel 103 so
that deformation is generated in the liquid crystal panel 103
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by being pushed down from the contact part as the origin, itis
possible to correct the deformation through pressing down the
panel holding frame 108 by screwing in the adjuster screw 13.
With this, the display unevenness S can be eliminated or
reduced easily within a short time.

[0131] (7) There are two each of (a total of eight) screw
holes provided in the four corners of the shield plate 19, and
the adjuster screw 13 that optimally corresponds to the
deformed part may be operated among those screws. As a
result, the fine adjustment can be performed. This makes it
possible to eliminate or reduce the display unevenness on the
screen easily within a short time with still higher precision.
[0132] (8) With the liquid crystal display device 10 accord-
ing to this exemplary embodiment, it is possible to adjust
displacements while checking the display by actually driving
the screen at the time of adjusting works performed for cor-
recting the deformations of the liquid crystal panel 103 gen-
erated due to various factors. Therefore, even after being
assembled as the module 11, the adjusting works can be
performed easily by checking the state with the eyes. As a
result, it provides such an effect that the displacement can be
adjusted without any special skills.

[0133] (9) In the liquid crystal display device 10 according
to this exemplary embodiment, the tool inserting holes 12A
are opened on the surface of the front-side device casing 12.
Thus, the adjuster screws 13 can be turned to be tightened or
loosened by inserting a fastening tool such as a driver from the
tool inserting holes 12A. Therefore, it is possible to perform
an adjusting work of the deformation of the liquid crystal
panel 103 even after it has become a completed product. This
makes it possible to perform adjustment even in cases where
the liquid crystal modules 11 are assembled into the liquid
crystal devices 10 at a different device manufacturer. As a
result, it becomes unnecessary to return the deformed module
to the manufacturer thereof and disassemble it to perform
readjustment.

[0134] Next, a second exemplary embodiment ofthe inven-
tion will be described by referring to FIG. 11-FIGS. 13A and
13B.

[0135] Aliquid crystal module 21 ofa liquid crystal display
device 20 according to the second exemplary embodiment
includes a frame-type chassis 27 and panel holding frames 28,
which are formed with a material different from each other.
The height positions of the frame-type chassis 27 and the
panel holding frames 28 are moved vertically for adjustment
by using the adjuster screws 13 and elasticity of the materials.
[0136] The frame-type chassis 27 is made of a plate metal,
while the panel holding frames 28 are resin-molded. The
panel holding frames 28 are attached to the frame-type chas-
sis 27.

[0137] Theliquid crystal module 21 includes the panel unit
102, and the panel unit 102 is enclosed within the panel
holding frames 28.

[0138] The shield plate 19 is covered over the panel unit
102 and fixed thereto, thereby completing the liquid crystal
module 21.

[0139] As shown in FIG. 12, FIG. 13A, and FIG. 13B, the
shield plate 19 is formed in a size so that it is enclosed inside
the front-side device casing 12. The liquid crystal module 21
is enclosed between the front-side device casing 12 and the
back-side device casing 111, thereby forming the liquid crys-
tal display device 20.

[0140] The panel holding frame 28 is formed substantially
in an L-shaped side wall with a square part in its center part,
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when viewed two-dimensionally. Further, as shown in FIG.
11 and FIG. 12, the panel holding frame 28 is fixed in the four
corners of the frame-type chassis 27. That is, holes (not
shown) for inserting frame-fixing screws 23 are opened in the
side faces (orthogonal to each other) of the panel holding
frame 28, and screw holes (not shown) are provided in the side
faces of the frame-type chassis 27 in the areas corresponding
to the positions of the holes for inserting the frame-fixing
screws 23.

[0141] Therefore, by pressing the inner sides of the side
faces of the L-shapes of the panel holding frames 28 to the
side faces in the four corners of the frame-type chassis 27, and
screwing the frame-fixing screws 23 as frame-fixing mem-
bers into the screw holes in the side faces of the frame-type
chassis 27, the panel holding frames 28 can be fixed to the side
faces in the four corners of the frame-type chassis 27.
[0142] Thesquare part of the panel holding frame 28 allows
the corner part of the liquid crystal panel 103 to be pressurized
effectively.

[0143] In the second exemplary embodiment described
above, the same actions as each of those described in the first
exemplary embodiment by referring to FIG. 6-FIGS. 10A and
10B can be performed. As a result, in addition to achieving the
same effects as those described in (1)-(9), a following effect
can also be obtained as well.

[0144] (10) When the frame-type chassis 27 and the panel
holding frames 28 are formed with the same material as in the
case of the first exemplary embodiment, the shape obtained
thereby becomes complicated. Thus, when using a mold, the
structure of the mold becomes complicated, thereby increas-
ing the cost. In the second exemplary embodiment, however,
the frame-type chassis 27 and the panel holding frames 28 are
formed with different materials. Thus, it is easy to manufac-
ture each of those components, so that the manufacturing cost
thereof can be reduced.

[0145] Next, a third exemplary embodiment of the present
invention will be described by referring to FIG. 14-FIGS.
17A and 17B. The third exemplary embodiment is different
from the first and second exemplary embodiments in respect
that adjuster screws 33 are to be screwed into screw holes 38A
that are formed in panel holding frames 38 in the third exem-
plary embodiment. However, the overall structure thereof is
substantially same as the one described in the second exem-
plary embodiment by referring to FIG. 11. Therefore, an
illustration of the overall structure will be omitted.

[0146] A liquid crystal module 31 in a liquid crystal display
device 30 according to the third exemplary embodiment
includes the frame-type chassis 27, the panel holding frames
38, and a shield plate 39. The third exemplary embodiment is
so structured that it becomes also possible to adjust the dis-
placement in a direction pulling up the chassis and the frames
from the position of the reference plane K, whereas the first
and second exemplary embodiments are capable of adjust the
displacement only in a direction pushing down the chassis
and the frames from the position of the reference plane K by
the vertical movement of the adjuster screws 13.

[0147] That is, in the liquid crystal display device 30 of the
third exemplary embodiment, a screw hole 38A is provided in
the panel holding frame 38 at a contact part between the
adjuster screw 33 and the panel holding frame 38, and a screw
inserting hole 39A is opened in the shield plate 39.

[0148] This screw inserting hole 39A is what is called an
unloaded hole into which the screw part of an adjuster screw
22 is inserted and turned idle.
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[0149] Theliquid crystal module 31 includes the panel unit
102, and the panel unit 102 is enclosed within the panel
holding frames 38.

[0150] The shield plate 39 is covered over the panel unit
102 and fixed thereto, thereby completing the liquid crystal
module 31.

[0151] AsshowninFIG.15A and FIG. 15B, the shield plate
39 is formed in a size so that it is enclosed inside a front-side
device casing 32. The liquid crystal module 31 is enclosed
between the front-side device casing 32 and the back-side
device casing 111, thereby forming the liquid crystal display
device 30.

[0152] As described above, the screw inserting holes 39A
illustrated respectively in FIG. 15A and FIG. 15B are pro-
vided at the positions shown in FIG. 14 in the four corners of
the surface of the shield plate 39. Thereby, a total of eight
screw inserting holes 39A are provided to the shield plate 39.
The adjuster screw 33 is to be inserted into each of the screw
inserting holes 39A.

[0153] Theadjuster screw 33 has a different shape from that
of'the adjuster screw 13 used in the first and second exemplary
embodiments. That is, a lower part of the screw head of the
adjuster screw 33 is formed thin, so that it runs idle inside the
screw inserting hole 39A.

[0154] Further, the screw hole 38A is formed in the upper
part of the L-shaped wall of the panel holding frame 38, so
that the adjuster screw 33 can be screwed into the screw hole
38A.

[0155] Therefore, when the adjuster screw 33 is screwed in,
the panel holding frame 38 and the frame-type chassis 27 are
pulled up towards the upward direction because the adjuster
screw 33 is screwed into the screw hole 38A.

[0156] Inversely, when the adjuster screw 33 is loosened,
the panel holding frame 38, the frame-type chassis 27, and the
liquid crystal panel 103 can be pressurized towards the down-
ward direction to be displaced.

[0157] Further, on the surface of the front-side device cas-
ing 32, a tool inserting hole 32A is opened at a position that
corresponds to the adjuster screw 33. A tip of a fastening tool
such as a driver is to be inserted into the tool inserting hole
32A, and it is possible to control the amount of displacement
by inserting the fastening tool and turning the adjuster screw
33 to fasten or loosen it.

[0158] Theamount of displacement is assumed to be within
one (1) mm. However, this exemplary embodiment can also
be applied when the amount of the displacement is over one
(1) mm.

[0159] Next, operations of the third exemplary embodi-
ment will be described.

[0160] The third exemplary embodiment is capable of
adjusting displacement that is caused when a foreign matter
M enters between the liquid crystal panel 103 and the frame-
type chassis 27, as shown in FIG. 16A and FIG. 16B.
[0161] Thatis, FIG. 16A shows a schematic view showing
a state where there is the foreign matter M between the liquid
crystal panel 103 and the frame-type chassis 27 in the vicinity
ofthe B part of the four corners of the frame-type chassis 27,
and only this part is displaced in a direction of pushing up the
liquid crystal panel 103. In this case, as shown in FIG. 16B,
displacement like a circular-arc white broken line appears on
the screen of the liquid crystal panel 103, and this displace-
ment is displayed as unevenness S.

[0162] Insuchcase,thereference planeK is moved towards
the upward direction for the height of the foreign matter M so
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as to reset the reference plane K, and the four corners of the
frame-type chassis 27, i.e. the positions of the A part to the D
part of the panel holding frames 38, are aligned with the reset
reference plane K. With this, displacement of the liquid crys-
tal panel 103 caused due to the foreign matter M can be
solved.

[0163] The adjuster screws 33 are screwed in at all of the
four points of the A part to the D part so as to pull up and
displace, from the state shown in FIG. 17A to the state shown
in FIG. 17B, the panel holding frames 38 and the frame-type
chassis 27 towards the upward direction for the height of the
foreign matter M from the reference plane K.

[0164] Practically, the adjustment work is performed
through adjusting the A part to the D part little by little by
searching the position at which the unevenness S becomes
unrecognizable, while checking the display on the screen of
the liquid crystal panel 103.

[0165] With the third exemplary embodiment described
above, a following effect can also be obtained in addition to
achieving the same effects as those described in (6)-(9).
[0166] (10)Thatis, itis possible to pull up the panel holding
frames 38 and the frame-type chassis 27 to adjust the height
thereof by using the adjuster screws 33. As a result, when the
foreign matter M enters between the liquid crystal panel 103
and the frame-type chassis 27 and deformation is generated in
the liquid crystal panel 103 to push it up by having the foreign
matter M as the origin, the deformation can be corrected by
inserting the adjuster screws 33 and pulling up the panel
holding frames 38 and the frame-type chassis 27 for the
height of the foreign matter M. With this, the display uneven-
ness S caused due to the foreign matter M can be eliminated
or reduced easily within a short time.

[0167] Next, a fourth exemplary embodiment ofthe present
invention will be described by referring to FIG. 18-FIGS.
20A and 20B.

[0168] A liquid crystal display device 40 according to the
fourth exemplary embodiment is formed to be capable of
adjusting displacement of the frame-type chassis 27 and the
panel holding frames 48 in the vertical directions (directions
approaching and isolating to/from the screen of the liquid
crystal panel) from the back side of the liquid crystal display
device 40.

[0169] That is, a liquid crystal module 41 of the liquid
crystal display device 40 according to the fourth exemplary
embodiment includes the frame-type chassis 27 and the panel
holding frames 48. The height positions of the frame-type
chassis 27 and the panel holding frames 48 are moved verti-
cally for adjustment through the adjuster screws 43 that are
the displacement adjusting members.

[0170] The liquid crystal module 41 includes the panel unit
102, and the panel unit 102 is enclosed within the panel
holding frames 48.

[0171] The shield plate 109 is covered over the panel unit
102 and fixed thereto, thereby completing the liquid crystal
module 41.

[0172] As shown in FIG. 19, FIG. 20A, and FIG. 20B, the
shield plate 109 is formed in a size so that it is enclosed inside
the front-side device casing 110. The liquid crystal module 41
is enclosed between the front-side device casing 110 and a
back-side device casing 42, thereby forming the liquid crystal
display device 40.

[0173] In the liquid crystal display device 40, the panel
holding frames 48 are attached to the four corners of the
frame-type chassis 27 with the frame fixing screws 23. In the
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liquid crystal module 41, screw holes (not shown) for being
mounted to the front-side device casing 110 are provided in
the four corners of the shield plate 109, and the shield plate
109 is fixed to the front-side device casing 110 with the frame
fixing screws 23.

[0174] Inthe back faces of the four corners of the back-side
device casing 42, screw attaching holes 42A are opened at
positions that correspond to the areas of the panel holding
frames 48, which are extruded from the external shape of the
frame-type chassis 27. The adjuster screws 43 as the displace-
ment adjusting members can be inserted into the screw attach-
ing holes 42A.

[0175] In the meantime, screw holes 27A into which the
adjuster screws 43 are screwed upwardly are formed in the
back face of the frame-type chassis 27.

[0176] Inthe back face of the panel holding frame 48, there
is formed a relief hole 48A that connects to the screw hole
27A of the frame-type chassis 27 and serves as a relief part for
the tip of the adjuster screw 43.

[0177] The screw attaching hole 42A is formed with a
large-diameter part to which the head of the adjuster screw 43
is inserted, and a small-diameter part that is continued from
the large-diameter part, to which the screw part of the adjuster
screw 43 is inserted. Depth d of the large-diameter part is set
in such a size that displacement can be adjusted by screwing
the adjuster screw 43 therein and vertically moving the panel
holding frames 48 and the frame-type chassis 27. Specifi-
cally, since the amount of displacement in the exemplary
embodiments is assumed to be within one (1) mm, the depth
d is set to be in a size that is obtained by adding about 1.5 mm
to the height of the head part of the adjuster screw 43.
[0178] Therefore, when the adjuster screw 43 is screwed
into the screw hole 27A from the screw attaching hole 42A
and turned to be screwed in by a tool such as a driver, the tip
of the adjuster screw 43 pushes up the bottom part of the
screw hole 27A because the adjuster screw 43 is screwed into
the screw hole 27 A of the frame-type chassis 27. With this, the
panel holding frame 48 and the frame-type chassis 27 are
pushed up. As a result, the panel holding frames 48 and the
frame-type chassis 27 can be displaced towards the upwards
direction.

[0179] Further, when the adjuster screw 43 is turned
inversely to loosen the engagement between the adjuster
screw 43 and the screw hole 27A of the frame-type chassis 27,
the panel holding frames 48 and the frame-type chassis 27
return to the original positions due to the rigidity of the
frame-type chassis 27.

[0180] Theamount of displacementis assumed to be within
one (1) mm. However, this exemplary embodiment can also
be applied when the amount of the displacement is over one
(1) mm.

[0181] In the fourth exemplary embodiment as described
above, the panel holding frames 48 and the frame-type chas-
sis 27 are pushed up by screwing in the adjuster screws 43.
Thus, it is possible to achieve the same effects as those of the
third exemplary embodiment. Further, it is also possible to
achieve the same effects as those described in (6)-(9) and
(1mn.

[0182] Next, a fifth exemplary embodiment of the present
invention will be described by referring to FIG. 21-FIGS.
23A and 23B.

[0183] In a liquid crystal display device 50 of the fifth
exemplary embodiment, the number of total adjuster screws
is reduced to four, whereas there are a total of eight adjuster
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screws 13, 23, 33, or 43 provided respectively in the first to
fourth exemplary embodiments.

[0184] That is, a liquid crystal module 51 of the liquid
crystal display device 50 according to the fifth exemplary
embodiment includes a frame-type chassis 57 and panel hold-
ing frames 58. The height positions of the frame-type chassis
57 and the panel holding frames 58 are moved vertically for
adjustment through a total of four adjuster screws 53 that are
the displacement adjusting members.

[0185] The frame-type chassis 57 and the panel holding
frames 58 are resin-molded as one body.

[0186] Further, the panel holding frame 58 is formed in an
L-shape with a missing corner when viewed two-dimension-
ally.

[0187] The liquid crystal module 51 includes the panel unit
102, and the panel unit 102 is enclosed within the panel
holding frames 58.

[0188] A shield plate 59 is covered over the panel unit 102
and fixed thereto, thereby completing the liquid crystal mod-
ule 51.

[0189] As shown in FIG. 22, FIG. 23A, and FIG. 23B, the
shield plate 59 is formed in a size so that it is enclosed inside
a front-side device casing 52. The liquid crystal module 51 is
enclosed between the front-side device casing 52 and the
back-side device casing 111, thereby forming the liquid crys-
tal display device 50.

[0190] Inthe fifth exemplary embodiment, a burring 59A is
formed in each of the four corners on the surface of the shield
plate 59 as shown in FIG. 23 A, so that there are a total of four
burrings S9A provided on the shield plate 59. A screw hole
59B is opened in each burring 59 A, and the adjuster screw 53
is fitted to the screw hole 59 to be screwed therein.

[0191] Such burring 59A is formed in a respective position
in each of the four corners of the shield plate 59, which
corresponds to the missing corner part of the panel holding
frame 58.

[0192] Therefore, when the adjuster screw 53 is turned, the
tip of the screw comes to be in contact with the top face of the
frame-type chassis 57 in the missing part of the corner of the
L-shape of the panel holding frame 58. When the adjuster
screw 53 is screwed in further, the tip of the screw pushes the
frame-type chassis 57, so that the panel holding frame 58 and
the frame-type chassis 57 are displaced towards the down-
ward direction.

[0193] In the meantime, when the adjuster screw 53 is
turned inversely, the tip of the adjuster screw 53 is released
from the top face of the frame-type chassis 57. As aresult, the
panel holding frame 58 and the frame-type chassis 57 return
to the original positions because of the elasticity of the frame-
type chassis 57.

[0194] Theamount of displacement is assumed to be within
one (1) mm. However, this exemplary embodiment can also
be applied when the amount of the displacement is over one
(1) mm.

[0195] Asshown in FIG. 22, in the fifth exemplary embodi-
ment, the panel holding frame 58 is formed in an .-shape with
a missing corner part, and the adjuster screw 53 directly
pushes the frame-type chassis 57 in the corner part of the
L-shape. The four corners of the frame-type chassis 57 can be
pressurized in more well-balanced manner with this struc-
ture. Thus, displacement can be more stably performed than
the case of the first exemplary embodiment, for example, in
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which each ofthe top faces of the L-shaped corners in the four
corners of the frame-type chassis 57 is pressurized by two
adjuster screws 13.

[0196] When each of the top faces of the L-shaped corners
in the four corners of the frame-type chassis 57 is pressurized
by two adjuster screws 53, it is hard to balance between the
two adjuster screws 53. Even if the two adjuster screws 53 in
each of the four corners can be well balanced, it may be still
difficult to adjust the balance delicately for the four corners as
a whole.

[0197] In the front-side device casing 52, tool inserting
holes 52 A are opened at positions corresponding to the burr-
ings 59A provided in the four corners of the surface of the
shield plate 59. A tool such as a driver can be inserted from the
tool inserting hole 52A to turn the adjuster screw 53.

[0198] With the fifth exemplary embodiment described
above, following effects can be obtained in addition to achiev-
ing the same actions as those of the first to third exemplary
embodiments and obtaining substantially the same effects of
1-©).

[0199] (12) The adjuster screw 53 directly pushes the
frame-type chassis 57 in the corner part of the L-shape. The
four corners of the frame-type chassis 57 can be pressurized
in more well-balanced manner with this structure. Thus, dis-
placement can be more stably performed than the case of the
first exemplary embodiment, for example, in which each of
the top faces of the L-shaped corners in the four corners of the
frame-type chassis 57 is pressurized by two adjuster screws
53.

[0200] (13) There are a total of four adjuster screws 53
being attached, and the frame-type chassis 57 can be stably
pushed with the four adjuster screws 53. Since the number of
the adjuster screws can be reduced, there is required less time
and effort for processing the burrings 59A of the shield plate
59 and for processing the tool inserting holes 52A of the
front-side device casing 52. In addition, the consumed
amount of the adjuster screws 53 can be reduced.

[0201] Next, a sixth exemplary embodiment of the present
invention will be described by referring to FIG. 24.

[0202] A module 61 of a liquid crystal display device 60
according to the sixth exemplary embodiment uses two cor-
ners out of the four corners of the frame-type chassis 57 and
panel holding frame 58 as displacement adjusting areas.

[0203] In the liquid crystal module 61 of the liquid crystal
display device 60, screw holes (not shown) are provided to the
side face of a shield plate 69 for being attached to the front-
side device casing 52. Through the holes, it is fixed to the
front-side device casing 52 with the frame fixing screws 23.

[0204] The liquid crystal display device 60 of the sixth
exemplary embodiment has basically the same structure as
that of the liquid crystal display device 50 of the fifth exem-
plary embodiment, except that the liquid crystal display
device 60 uses two corners among the four corners of the
frame-type chassis 57 and the panel holding frame 58 for
adjusting the displacement. The operations thereof are sub-
stantially the same as well.

[0205] That is, the burring 59A is provided in each corner
part of the two corners of the shield plate 59, so that the
adjuster screws 53 can be mounted to the screw hole of the
burring 59A. Further, tool inserting holes 52A are opened in
the front-side device casing 52 at the positions corresponding
to the burrings 59A.
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[0206] Therefore, when the adjuster screw 53 is turned, the
tip of the screw comes to be in contact with the top face of the
frame-type chassis 57 in the corner part of the L-shape of the
panel holding frame 58.

[0207] Then, when the adjuster screw 53 is screwed in
further, the tip of the screw pushes down the frame-type
chassis 57, so that the frame-type chassis 57 is displaced
towards the downward direction.

[0208] In the meantime, when the adjuster screw 53 is
turned inversely, the frame-type chassis 57 returns to the
original position because of the elasticity of the frame-type
chassis 57.

[0209] Theamount of displacement is assumed to be within
one (1) mm. However, this exemplary embodiment can also
be applied when the amount of the displacement is over one
(1) mm.

[0210] As described above, in the sixth exemplary embodi-
ment, the frame-type chassis 57 is directly pushed by the
adjuster screws 53 as in the case of the fifth exemplary
embodiment, so that the four corners of the frame-type chas-
sis 57 can be pressurized in a well-balanced manner.

[0211] With the sixth exemplary embodiment described
above, the same operations as those of the fifth exemplary
embodiment can be performed. Further, it is possible with the
sixth exemplary embodiment to obtain following effects in
addition to achieving the same effects as those of the fifth
exemplary embodiment.

[0212] (14) Among the four corners of the frame-type chas-
sis 57 and the panel holding frame 58, the two corners are
used for adjusting the displacement. Therefore, particularly
when the areas corresponding to the A part and the B part in
the first exemplary embodiment, for example, are displaced
towards the upward direction with respect to the reference
plan K, those areas may be pressurized by the adjuster screws
53. Thus, when deformation is generated in the two corners,
such deformation can be adjusted.

[0213] (15) Since the two corners are used for adjusting the
displacement among the four corners of the frame-type chas-
sis 57 and the panel holding frame 58, the number of the tool
inserting holes 12A of the front-side device casing 12 and the
screw holes 59 of the burrings 59 A in the shield plate 59 can
be reduced, so that the time and effort necessary for process-
ing those can be reduced. Further, it also provides such an
effect that the number of adjuster screws 53 to be screwed into
the screw holes 59B can be reduced.

[0214] Next, a seventh exemplary embodiment of the
present invention will be described by referring to FIG.
25-FIGS. 27A and 27B.

[0215] A liquid crystal display device 70 of the seventh
exemplary embodiment has a structure that is a combination
of the second and fourth exemplary embodiments, in which
displacement of the panel holding frames 48 and the frame-
type chassis 27 is adjusted by both the set screw (screw
pressing from the above; adjuster screw 13) and a drawing
screw (screw drawn towards the downwards direction when
pressed with the set screw; adjuster screw 43). This exem-
plary embodiment is used when highly precise adjustment is
required.

[0216] That is, in a module 71 of the liquid crystal display
device 70, the burring 19A is provided at two positions each
in the four corners of the shield plate 19, so that the adjuster
screws 13 can be mounted to the screw hole 19B of the burring
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19A. Further, tool inserting holes 12A are opened in the
front-side device casing 12 at the positions corresponding to
the burrings 19A.

[0217] Thus, atool such as a driver is inserted from the tool
inserting hole 12 A to turn the adjuster screw 13. Upon this, as
shown in FIG. 27 A, the tip of the screw comes in contact with
the top face of an L-shaped wall of the panel holding frame
48. As shown in FIG. 27B, by further screwing the adjuster
screw 13 into the tool inserting hole 12A, the panel holding
frame 48 and the frame-type chassis 27 can be displaced
towards the downward direction. This adjuster screw 13 con-
figures the set screw to set (to screw in) the frame-type chassis
27 and the like.

[0218] As shown in FIG. 26, the panel holding frames 48
are fixed to the four corners of the frame-type chassis 27 with
the frame fixing screws 23. Holes (not shows) for inserting the
frame fixing screws 23 are opened in the side faces of the
panel holding frames 48, and screw holes (not shown) are
provided in the side faces of the frame-type chassis 27 in the
areas corresponding to those positions.

[0219] Inthe seventh exemplary embodiment, as shown in
FIG. 26, FIG. 27A, and FIG. 27B, an adjuster screw 43 as the
displacement adjusting member is mounted upwardly to a
screw hole 42A of the back-side device casing 42 as in the
case of the fourth exemplary embodiment, and the adjuster
screw 43 is screwed into the screw hole 27A formed in the
frame-type chassis 27. Through screwing in the adjuster
screw 43, the frame-type chassis 27 and the panel holding
frame 48 can be pushed up.

[0220] When screwing inthe adjuster screw 13, the adjuster
screw 43 is set back, i.e. it is drawn back. The adjuster screw
43 thereby configures the drawing screw.

[0221] Inthe back face of the panel holding frame 48, there
is formed a relief hole 48A that connects to the screw hole
27A of the frame-type chassis 27 and serves as a relief part for
the tip of the adjuster screw 43.

[0222] In the four corners of the shield plate 19, the screw
holes 42 A are opened at positions that correspond to the areas
of the panel holding frames 48, which are extruded from the
external shape of the frame-type chassis 27. The adjuster
screw 43 is mounted to the screw hole 42A, and the adjuster
screw 43 can be turned by a tool such as a driver.

[0223] Therefore, when the adjuster screw 43 is turned, the
tip of the screw comes to be in contact with the bottom part of
the relief hole 48 A of the panel holding frame 48. When the
adjuster screw 43 is screwed in further, the panel holding
frame 48 and the frame-type chassis 27 can be displaced
towards the upward direction.

[0224] Theamount of displacement is assumed to be within
one (1) mm. However, this exemplary embodiment can also
be applied when the amount of the displacement is over one
(1) mm.

[0225] With the seventh exemplary embodiment described
above, the same operations as those of the second and fourth
exemplary embodiments can be performed. Further, it is pos-
sible with the seventh exemplary embodiment to obtain fol-
lowing effects in addition to achieving the same effects as
those of the second and fourth exemplary embodiments.
[0226] (16) When the adjuster screw 13 is pressurizing the
panel holding frame 48, the adjuster screw 43 is set back.
Meanwhile, when the adjuster screw 13 is fixed at a pre-
scribed position, the adjuster screw 43 can be screwed in so as
to pressurize the panel holding frame 48 from the back face
side thereby to securely hold the panel holding frame 48 in
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that position. Therefore, after adjusting the displacement, the
positions of the panel holding frame 48 and the frame-type
chassis 27 can be maintained under a stable state. Thus, the
seventh exemplary embodiment can be utilized for cases
where highly precise adjustment is required, etc.

[0227] Note here that the present invention is not limited
only to each of the exemplary embodiments described above.
It is intended to include all possible modifications and
improvements without departing from the scope of the
appended claims with which the object of the present inven-
tion can be achieved.

[0228] For example, two each of the adjuster screws 13 or
33 are provided in the four corners of the shield plate 19 or 39
in the first to third exemplary embodiments described above.
However, the present invention is not limited to that. One each
ofthe adjuster screw may be provided in the four corners as in
the case of the fifth exemplary embodiment.

[0229] Further, even though two each of the adjuster screws
43 are provided in the back faces of the four corners of the
panel holding frame 48 in the fourth exemplary embodiment,
one each of the adjuster screw 43 may be provided in the back
faces of the four corners of the panel holding frame 48.
[0230] Furthermore, in the sixth exemplary embodiment,
the adjuster screws 53 are provided at two positions on the
right side in the short sides of the frame-type chassis 57 and
the panel holding frames 58 to adjust displacement. However,
the adjuster screws 53 may be provided on the left side, or
may be provided at two positions on a diagonal line. More-
over, one each of the adjuster screw 53 is provided at the two
positions in the sixth exemplary embodiment. However, two
each of the adjuster screws 53 may be provided instead.
[0231] Next, other exemplary embodiments of the present
invention will be described. The liquid crystal module may be
structured in a following manner. That is, the displacement
adjusting member is configured with a displacement adjust-
ing screw; a screw hole is opened at least in one corner on a
surface of the shield plate; the displacement adjusting screw
is screwed into the screw hole; and a top face of either the
frame-type chassis or the panel holding frame is pressurized
by a tip of the displacement adjusting screw, whereby the
frame-type chassis and the panel holding frame can be dis-
placed.

[0232] With this structure, displacement generated either in
the frame-type chassis or in the panel holding frame can be
adjusted by engaging the displacement adjusting screw with
the screw hole of the shield plate and screwing it in. There-
fore, an adjusting work can be performed easily.

[0233] Further, the liquid crystal module may be structured
in a following manner. That is, the panel holding frame is
formed substantially in an L.-shape when viewed two-dimen-
sionally, and such panel holding frame is provided in four
corners of the frame-type chassis; two each of the screw holes
are opened in four corners of the surface of the shield plate in
an areas corresponding to the panel holding frames; the dis-
placement adjusting screw is screwed into each of the screw
holes; and a top face of the panel holding frame is pressurized
by tips of the displacement adjusting screws, whereby the
panel holding frames can be displaced.

[0234] Inthis structure, two screw holes are opened in each
of the four corners of the shield plate, and the displacement
adjusting screw is screwed into each of the screw holes. Thus,
even if the frame-type chassis and the panel holding frames
are twisted and deformed in a prescribed direction so that a
prescribed part becomes higher or lower than the liquid crys-
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tal panel, it is possible to correct the deformed part into a
normal state by pressurizing the high part, etc. Further, there
are two each of the screw holes provided in each of the four
corners of the shield plate (total of eight screw holes) and the
displacement adjusting screw is screwed into each of the
screw holes. Thus, among those screws, the displacement
adjusting screw at an area that best corresponds to the
deformed part may simply be operated. As a result, fine
adjustment of the displacement can be performed, so that
unevenness of the screen display can be eliminated or reduced
easily within a short time with still higher precision.

[0235] Furthermore, the liquid crystal module may be
structured in a following manner. That is, two each of the
screw holes are opened in four corners of the panel holding
frame; screw inserting holes are opened in four corners on the
surface of the shield plate by corresponding to the screw
holes; the displacement adjusting screws are screwed into the
screw inserting holes, and the displacement adjusting screws
are screwed into the screw holes of the panel holding frame,
whereby the panel holding frame can be displaced in a direc-
tion approaching to or isolating from the screen of the liquid
crystal panel.

[0236] In this structure, the displacement adjusting screws
are provided to two each of the screw holes which are opened
in the four corners of the panel holding frame. Thus, the panel
holding frame can be brought to a direction approaching to
the shield plate, i.e. brought upwardly in a direction isolating
from the liquid crystal panel, by operating the displacement
adjusting screws. Therefore, when it is not possible to correct
deformation by pressurizing the frame-type chassis and the
panel holding frame, e.g. when deformation occurs because
of a foreign matter entered into the back face of the liquid
crystal panel, the frame-type chassis and the panel holding
frame can be brought upwardly for the height of the foreign
matter. As a result, the deformation caused due to the entered
foreign matter can be corrected.

[0237] Moreover, the liquid crystal module may be struc-
tured in a following manner. That is, the panel holding frame
is mounted to four corners of the frame-type chassis; a screw
hole is opened in a back face of each of the panel holding
frames; the displacement adjusting screws are screwed
upwardly into the screw holes, whereby the panel holding
frames can be displaced in a direction approaching to or
isolating from the screen of the liquid crystal panel.

[0238] In this structure, the screw hole is opened in a back
face of each of the panel holding frames that are mounted to
the four corners of the frame-type chassis, and the displace-
ment adjusting screws are screwed upwardly into the screw
holes. Thus, even if the frame-type chassis and the panel
holding frames are twisted and deformed in a prescribed
direction so that a prescribed part becomes higher or lower
than the liquid crystal panel, it is possible to correct the
deformed part by pressurizing the low part from the back face
side of the panel holding frame, for example.

[0239] Further, the liquid crystal module may be structure
in a following manner. That is, the panel holding frame is
formed substantially in an L.-shape with a missing corner part
when viewed two-dimensionally, and such panel holding
frame is provided in four corners of the frame-type chassis;
one each of the screw hole is opened in four corners of the
surface of the shield plate in an area corresponding to the
missing corner part of the L-shape; the displacement adjust-
ing screw is screwed into each of the screw holes; and a top
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face of the frame-type chassis is pressurized by tips of the
displacement adjusting screws, whereby the frame-type cas-
sis can be displaced.

[0240] Inthis structure, the displacement adjusting screw is
screwed into a single screw hole that is provided in each of the
four corners of the shield plate. Thus, the number of displace-
ment adjusting screws provided therein can be reduced. For
this, the time and effort for processing the screw holes in the
shield plate can be reduced.

[0241] Further, the displacement adjusting screws directly
press the frame-type chassis in the corner parts of the
L-shapes of the panel holding frames with this structure. This
makes it possible to pressurize the four corners of the frame-
type chassis in a well balanced manner, so that the frame-type
chassis can be displaced stably.

[0242] Furthermore, the liquid crystal module may be
structured in a following manner. That is, the panel holding
frame is formed substantially in an L-shape with a missing
corner part when viewed two-dimensionally, and such panel
holding frame is provided in four corners of the frame-type
chassis; the screw hole is opened in two corners out of four
corners of the surface of the shield plate which correspond to
the missing corner part of the L-shape; the displacement
adjusting screw is screwed into each of the screw holes; and a
top face of the frame-type chassis is pressurized by tips of the
displacement adjusting screws, whereby the frame-type cas-
sis can be displaced.

[0243] Inthis structure, two corners among the four corners
of the frame-type chassis and the panel holding frames are
used for adjusting the displacement. Thus, particularly when
there is a deformed part generated on one side of the frame-
type chassis and the panel holding frames, it is possible to
adjust the deformation by pressurizing such deformed part
with the displacement adjusting screws. As aresult, it requires
less number of areas to be adjusted.

[0244] Moreover, the liquid crystal module may be struc-
ture in a following manner. That is, the screw hole is opened
in four corners of the shield plate on a surface side of the panel
holding frame by corresponding to provided positions of the
panel holding frame; the displacement adjusting screw is
screwed with each of the screw holes for allowing the dis-
placement adjusting screw to pressurize the top face of the
panel holding frame, whereby the panel holding frame can be
displaced in a direction approaching to or isolating from a
screen of the liquid crystal panel with a cooperate work of the
displacement adjusting screws and the displacement adjust-
ing screws provided upwardly.

[0245] With this structure, when the displacement adjust-
ing screw is pressurizing the panel holding frame, the dis-
placement adjusting screw provided upwardly is set back.
Meanwhile, when the displacement adjusting screw is fixed at
a prescribed position, the upward displacement adjusting
screw can be screwed in so as to pressurize the panel holding
frame from the back face side thereby to securely hold the
panel holding frame in that position. Therefore, the adjusted
position can be maintained securely. This structure can be
used in cases where highly precise adjustment is required.

[0246] Furthermore, the panel holding frames are fixed by
being sandwiched between the displacement adjusting
screws from the above and the displacement adjusting screws
provided upwardly. Therefore, the positions of the panel
holding frames and the frame-type chassis can be maintained
under a stable state even after adjusting the displacement.
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[0247] Further, the liquid crystal module may be structure
in a following manner. That is, a burring protruded from a
surface of the shield plate towards a back side is formed on the
surface of the shield plate; the screw hole is opened in the
burring; and the displacement adjusting screw is screwed into
the screw hole.

[0248] In this structure, the burring protruded from the
surface of the shield plate towards a back side is formed on the
four corners of the shield plate. Thus, the shield plate can be
reinforced, and the strength of the liquid crystal module can
be secured thereby.

[0249] Further, the frame-type chassis and the panel hold-
ing frames may be formed with a same material.

[0250] When the frame-type cassis and the panel holding
frames are manufactured by resin molding, for example, it is
possible to manufacture those with less time and effort since
both the frame-type chassis and the panel holding frames are
formed with the same material. Further, it requires less time
and effort for preparing the materials.

[0251] Furthermore, the frame-type chassis and the panel
holding frame may be formed with different materials, and
the panel holding frame may be fixed to the frame type cassis
with a frame fixing member.

[0252] In this structure, the frame-type chassis and the
panel holding frame are formed with different materials.
Thus, even when the whole figure has a complicated shape,
the frame-type chassis and the panel holding frames may be
manufactured separately and assembled thereafter. With this,
manufacture thereof becomes easier.

[0253] Further, a liquid crystal display device according to
another exemplary embodiment of the present invention may
include the liquid crystal module according to one aspect of
the present invention enclosed between a front-side device
casing and a back-side device casing, wherein a tool inserting
hole, into which a tool fitted with the displacement adjusting
screw can be inserted, is opened in the front-side device
casing in an area corresponding to the displacement adjusting
SCrew.

[0254] In this structure, the tool inserting hole is opened in
the front-side device casing, so that a tool such as a driver can
be inserted from the tool inserting hole to fasten or loosen the
displacement adjusting screw. Therefore, even after the prod-
uct is mounted into the device, the displacement adjusting
screw can be adjusted from the tool inserting hole of the
front-side device casing. Furthermore, since the displacement
adjusting screw is exposed, it is possible to adjust it to the
optimum position while checking the state of the unevenness
by actually driving the screen. As a result, unevenness on the
screen display, which is generated due to distortion stresses
generated during the time of processing or assembling, can be
eliminated or reduced easily within a short time.

[0255] Furthermore, a liquid crystal display device of the
present invention may include the liquid crystal module
according to one aspect of the present invention enclosed
between a front-side device casing and a back-side device
casing, wherein: a tool inserting hole is opened in the back-
side device casing in each area corresponding to the displace-
ment adjusting screws; and each of the tool inserting holes is
so formed that a tool fitted with the displacement adjusting
screw can be inserted.

[0256] In this structure, the tool inserting hole is opened in
the back-side device casing, so that a tool such as a driver can
be inserted from the tool inserting hole to fasten or loosen the
displacement adjusting screw. Therefore, even after the prod-
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uct is mounted into the device, the displacement adjusting
screw can be adjusted from the tool inserting hole of the
front-side device casing. Furthermore, since the displacement
adjusting screw is exposed, it is possible to adjust it to the
optimum position while checking the state of the unevenness
by actually driving the screen. As a result, unevenness on the
screen display, which is generated due to distortion stresses
generated during the time of processing or assembling, can be
eliminated or reduced easily within a short time.

[0257] Moreover, a liquid crystal display device of the
present invention may include the liquid crystal module
according to one aspect of the present invention enclosed
between a front-side device casing and a back-side device
casing, wherein: a tool inserting hole is opened in the front-
side device casing and the back-side device casing, respec-
tively, in areas corresponding to the displacement adjusting
screws; and each of the tool inserting hole is so formed that a
tool that fitted with the displacement adjusting screw can be
inserted.

[0258] In this structure, the tool inserting hole is opened in
the front-side device casing and the back-side device casing,
respectively, so that a tool such as a driver can be inserted
from the tool inserting holes to fasten or loosen the displace-
ment adjusting screws. Therefore, even after the product is
mounted into the device, the displacement adjusting screws
can be adjusted from the tool inserting holes of the front-side
device casing and the back-side device casing. Furthermore,
since the displacement adjusting screw is exposed, it is pos-
sible to adjust it to the optimum position while checking the
state of the unevenness by actually driving the screen. As a
result, unevenness on the screen display, which is generated
due to the distortion stresses generated during the time of
processing or assembling, can be eliminated or reduced easily
within a short time.

[0259] While the invention has been particularly shown and
described with reference to exemplary embodiments thereof,
the invention is not limited to these embodiments. It will be
understood by those of ordinary skill in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the present invention as
defined by the claims.

INDUSTRIAL APPLICABILITY

[0260] The present invention can be applied to a liquid
crystal module and a liquid crystal display device including
that liquid crystal module.

What is claimed is:

1. A liquid crystal module, comprising a liquid crystal
panel for displaying an image, a backlight for irradiating light
to the liquid crystal panel, and a shield plate for shielding
electromagnetic waves from inside and outside, wherein the
backlight is mounted to a frame-type chassis, and a panel
holding frame for holding the liquid crystal panel is provided
to the frame-type chassis, wherein

the frame-type chassis and the panel holding frame are

structured to be capable of being displaced in a direction
approaching to or isolating from a screen of the liquid
crystal panel by a displacement adjusting member that is
engaged either with the frame-type chassis or with the
panel holding frame.

2. The liquid crystal module as claimed in claim 1,
wherein:

the displacement adjusting member is configured with a

displacement adjusting screw; a screw hole is opened at
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least in one corner on a surface of the shield plate; the
displacement adjusting screw is screwed into the screw
hole; and a top face of either the frame-type chassis or
the panel holding frame is pressurized by a tip of the
displacement adjusting screw, whereby the frame-type
chassis and the panel holding frame can be displaced.
3. The liquid crystal module as claimed in claim 2,
wherein:
the panel holding frame is formed substantially in an
L-shape when viewed two-dimensionally, and such
panel holding frame is provided in four corners of the
frame-type chassis; two each of the screw holes are
opened in four corners of the surface of the shield plate
in an areas corresponding to the panel holding frames;
the displacement adjusting screw is screwed into each of
the screw holes; and a top face of the panel holding frame
is pressurized by tips of the displacement adjusting
screws, whereby the panel holding frames can be dis-
placed.
4. The liquid crystal module as claimed in claim 2,
wherein:
two each of the screw holes are opened in four corners of
the panel holding frame; screw inserting holes are
opened in four corners on the surface of the shield plate
by corresponding to the screw holes; the displacement
adjusting screws are screwed into the screw inserting
holes, and the displacement adjusting screws are
screwed into the screw holes of the panel holding frame,
whereby the panel holding frame can be displaced in a
direction approaching to or isolating from the screen of
the liquid crystal panel.
5. The liquid crystal module as claimed in claim 2,
wherein:
the panel holding frame is mounted to four corners of the
frame-type chassis; a screw hole is opened in a back face
of each of the panel holding frames; the displacement
adjusting screws are screwed upwardly into the screw
holes, whereby the panel holding frames can be dis-
placed in a direction approaching to or isolating from the
screen of the liquid crystal panel.
6. The liquid crystal module as claimed in claim 2,
wherein:
the panel holding frame is formed substantially in an
L-shape with a missing corner part when viewed two-
dimensionally, and such panel holding frame is provided
in four corners of the frame-type chassis; one each of the
screw hole is opened in four corners of the surface of the
shield plate in an area corresponding to the missing
corner part of the L-shape; the displacement adjusting
screw is screwed into each of the screw holes; and a top
face of the frame-type chassis is pressurized by tips of
the displacement adjusting screws, whereby the frame-
type chassis can be displaced.
7. The liquid crystal module as claimed in claim 2,
wherein:
the panel holding frame is formed substantially in an
L-shape with a missing corner part when viewed two-
dimensionally, and such panel holding frame is provided
in four corners of the frame-type chassis; the screw hole
is opened in two corners out of four corners of the
surface of the shield plate which correspond to the miss-
ing corner part of the L-shape; the displacement adjust-
ing screw is screwed into each of the screw holes; and a
top face of the frame-type chassis is pressurized by tips
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of the displacement adjusting screws, whereby the
frame-type cassis can be displaced.

8. The liquid crystal module as claimed in claim 2,
wherein:

the screw hole is opened in four corners of the shield plate

on a surface side of the panel holding frame by corre-
sponding to provided positions of the panel holding
frame; the displacement adjusting screw is screwed with
each of the screw holes for allowing the displacement
adjusting screw to pressurize the top face of the panel
holding frame, whereby the panel holding frame can be
displaced in a direction approaching to or isolating from
ascreen of the liquid crystal panel with a cooperate work
of the displacement adjusting screws and the displace-
ment adjusting screws provided upwardly.

9. The liquid crystal module as claimed in claim 2,
wherein: a burring protruded from a surface of the shield plate
towards a back side is formed on the surface of the shield
plate; the screw hole is opened in the burring; and the dis-
placement adjusting screw is screwed into the screw hole.

10. The liquid crystal module as claimed in claim 1,
wherein the frame-type chassis and the panel holding frame
are formed with a same material.

11. The liquid crystal module as claimed in claim 2,
wherein the frame-type chassis and the panel holding frame
are formed with different materials, and the panel holding
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frame is fixed to the frame-type chassis with a frame fixing
member.

12. A liquid crystal display device comprising the liquid
crystal module of claim 1 enclosed between a front-side
device casing and a back-side device casing, wherein

a tool inserting hole, into which a tool fitted with the
displacement adjusting screw can be inserted, is opened
in the front-side device casing in an area corresponding
to the displacement adjusting screw.

13. A liquid crystal display device comprising the liquid
crystal module of claim 5 enclosed between a front-side
device casing and a back-side device casing, wherein:

a tool inserting hole is opened in the back-side device
casing in each area corresponding to the displacement
adjusting screws; and each of the tool inserting holes is
so formed that a tool fitted with the displacement adjust-
ing screw can be inserted.

14. A liquid crystal display device comprising the liquid
crystal module of claim 8 enclosed between a front-side
device casing and a back-side device casing, wherein:

a tool inserting hole is opened in the front-side device
casing and the back-side device casing, respectively, in
areas corresponding to the displacement adjusting
screws; and each of the tool inserting hole is so formed
that a tool that fitted with the displacement adjusting
screw can be inserted.

Ed sk sk Ed Ed
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