
;e3ed^Zh6TW23 March 2004 Projection type television receiver, and
manufacturing method thereof Technical Field of the Invention The present
invention relates to a projection type television receiver, and a method
of-manufacturing the same, and more particularly to its cabinet structure.
Background of the Invention A conventional projection type_television
receiver has a wooden cabinet of one-body structure A cathode-ray tube(CRT)
an optical. unit, a reflection mirror, a control circuit board (also known
as chassis or printed wiring board),a speaker system, and others are
disposed in the wooden cabinet . A screen frame, a transmission type
screen, a speaker grill, a back cover and others are provided at the outer
side of the Wooden cabinet. The transmission type screen includes a Fresnel
lens sheet and a lenticular.:~ei#s sheet. In the conventional projection
type television receiver, in every different inch size or type of the
projection screen it was necessary to modify the cabinet main body and
peripheral parts. Fig. 18 is a perspective outline view of a conventional
projection type television receiver. In Fig.. 18; a transmission type
screen 53, a screen frame 49, a speaker grill - 1    23 March 2004 50, a
back cover 51, and others are provided in a one-body wooden cabinet 48.
Speakers 52 are also provided in the wooden cabinet 48. However, the
conventional one-body type wooden cabinet had the following problems. It
was difficult to reduce in size and weight. When changing over models, it
was necessary to make new parts such as cabinet and other components, and
it was hard to use the parts commonly. When changing the speaker unit, too,
it was necessary to modify the cabinet main body. Further, it required many
steps in manufacturing the apparatus. Summary of the invention According to
one aspect of the present invention, there is provided a projection type
television receiver comprising, (a) a chassis, the chassis including a
lower cabinet, a lower cover fitted to the lower cabinet, an image display
device, a speaker system, an optical unit, and a control circuit, and (b) a
projection unit separate from the chassis installed at the upper side of
the chassis, 



the projection unit including an upper cabinet, an upper back cover a
transmission type screen, and a reflection mirror, wherein the chassis and
the projection unit are mutually linked and the projection unit is mounted
on and - 2    23 March 2004 supported by the lower cabinet, and further
comprising a partition board in the chassis dividing the projection unit
from the inside of the lower cabinet, wherein the partition board is
thermally conductive for conducting heat away from the optical unit. In
this configuration, corresponding to the projection unit of various sizes,
one large chassis can be used. That is, in the projection type television
receivers having the projection units of various sizes, one chassis can be
commonly used. As a result, the cost can be reduced. - 3    23 March 2004
According to another aspect of the invention, there is a projection type
television receiver that comprises: (a) a chassis, the chassis including a
lower cabinet, a lower cover fitted to said lower cabinet, and image
display device, a speaker system, an optional unit, and a control circuit,
and 



(b) a projection unit installed at the upper side of said chassis, the
projection unit including an upper cabinet, an upper back cover fitted to
the upper cabinet, a transmission type screen, and a reflection mirror,
wherein the lower cabinet further includes a left supplementary side wall
disposed detachably in the left part of the lower cabinet, and a right
supplementary side wall disposed detachably in the right part of the lower
cabinet, thereby varying the dimension of the lower cabinet flexibly,
corresponding to the change of width dimension of the upper cabinet.
According to yet another aspect of the present invention, there is provided
a manufacturing method of projection type television receiver comprising, -
3a    23 March 2004 (a) a step of making a lower cabinet, (b) a step of
making a lower back cover, (c) a step of making an upper cabinet, (d) a
step of making an upper back cover, (e) a step of fitting the lower back
cover to the lower cabinet, and (f) a step of coupling the upper back cover
and upper cabinet on the lower cabinet by coupling means, whereby the lower
cabinet supports the upper back cover and upper cabinet, ~nerein the lower
the lower cabinet includes a partition board for dividing the interior of
the lower cabinet from an upper cabinet and upper back cover mounted on the
lower cabinet, and the partition board is thern~ally conductive for
conducting heat away fr~n an optical unit within the lower cabinet. In this
configuration, one chassis can be commonly used in the projection type
television receivers having projection units of various sizes. Moreover,
the assembling work is easy. Hence, the cost can be reduced. Preferably,
the lower cabinet has a speaker box, and the speaker box is integrally
formed in the lower cabinet. As a result, the rigidity of the lower cabinet
is enhanced. Preferably, the speaker box is formed integrally in the - 3b
23 March 2004 lower cabinet, at both corners of the top side of the lower
cabinet, and the speaker box has a plurality of ribs formed on the top of
the speaker box. As a result, vibration generated in the speaker box is
prevented from propagating to the projection unit. 



Preferably, the lower cabinet includes a left supplementary side-wall
installed detachably at the left side of the lower cabinet, and a right
supplementary side wall installed detachably at the right side of the lower
cabinet. As a result, corresponding to the change of lateral width
dimension of the upper cabinet, the size of the lower cabinet can be
changed. Preferably, the projection type television receiver further
comprises at least one selected from the group consisting of a first plumb
placed in the bottom of the lower cabinet, a first plumb placed in the rear
part of the upper back cover, and an anti-tumble leg placed in the front
lower part of the lower cabinet . As a result , tumbling of the projection
type television receiver is prevented. Preferably, the lower cabinet has a
partition wall placed in the lower cabinet , and the cabinet has a
plurality of spaces divided by the partition wall. The chassis has a
plurality of control circuit boards , and each one of the plurality of
control Circuit boards is placed at least in two spaces of the plurality of
spaces. As a result, mutual thermal effects of the control circuit boards
is prevented. - 4    23 March 2004 Preferably, the projection type
television receiver has a plate placed between-the chassis and the
projection unit so as to divide into the chassis and the projection unit.
As a result, invasion of at least dust and heat is prevented mutually in
the chassis and projection unit. Brief Description of the Drawings Fig. 1
is a perspective essential outline view of the concept of a projection type
television receiver in embodiment 1 of the invention. Fig. 2 is a
perspective essential exploded view before assembly of the projection type
television receiver shown in Fig. 1. Fig. 3 is an essential front view o a
chassis for composing the projection type television receiver shown in Fig.
1. Fig. 4 is an essential plan view of the chassis shown in Fig. 3. Fig. 5
is an essential sectional view in the side direction 



of the chassis shown in Fig. 3 being cut off along line 5-5. Fig. 6 is an
essential sectional view of adding an optical unit, a partition board and a
rack board to the chassis unit shown in Fig. 5. Fig. 7 is a perspective
essential outline view of the chassis removing the lower back cover as seen
from behind. Fig. 8 is a perspective essential exploded view in the - 5
23 March 2004 process of mounting a metal plate case for optical unit and a
speaker baffle board on the speaker box shown in Fig. 1. Fig. 9 is a
perspective essential exploded view of the process of mounting speaker
baffle boards 18, 22 on the speaker box 6. Fig. 10 is a perspective
essential exploded view of the process of mounting an upper back cover 2 on
a lower cabinet 4. Fig. 11 is an exploded essential magnified view of Fig
lO. Fig. 12 is a front view of a projection type television receiver in
embodiment 2 of the invention, showing the projection type television
receiver corresponding to three types of upper cabinet, using one type of
lower cabinet as a common member. Fig. 13 is a perspective essential view
of a state of a supplementary side wall on the lower cabinet in embodiment
2 



of the invention Fig. 14 is an essential exploded side view of upper
cabinet and upper back cover of a projection type television receiver in
embodiment 3 of the invention. Fig. 15 is a side view of a process of
mounting an upper back cover in the projection type television receiver in
embodiment 3 of the invention. Fig. 16 is an essential sectional view seen
from a side direction, showing a projection type television receiver in - 6
23 March 2004 embodiment 4 of the. invention. Fig. 17 (A) is an perspective
essential view before assembly of projection type television receiver in
other example of embodiment 4, and Fig. 17 (B) is a side view after.
assembling in Fig. 17 (A). Fig. 18 is a perspective outline view of a
conventional projection type television receiver Reference Numerals 1, 151,
161 Upper cabinet 2, 152, 162 Upper back cover 3 Transmission type screen
4, 154, 164, 174 Lower cabinet 4A Side wall 5 Lower back cover 7, 176
Speaker box 6A, .6B Boss 7 Main chassis (control circuit board) 8
Sub-printed circuit A (control circuit board) 9 Sub-printed circuit B
(power circuit board) 10 Post A (partition wall) 11 Post B (partition wall)
12 Optical unit 12A Metal plate case 13 Partition board 



_ 7 _   23 March 2004 14 Rack board of lower cabinet operation panel 15
Video display device, cathode-ray tube (CRT) 16 Lens 17 Radiator R 8
Speaker baffle board (right) 18A Bass reflex board 19 Grating rib 20
Speaker (tweeter) 21 Speaker (woofer) 22 Speaker baffle board (left) 23
Speaker (full range type) 24 Skirt 25 Guide rig 26 51-inch upper cabinet 27
43-inch upper cabinet 28 46-inch wide upper cabinet 29 51-inch lower
cabinet 30 43-inch lower cabinet 31 Left side insert (supplementary side
wall) 32 Right side insert (supplementary side wall) 33, 45 Tightening
screw 36 Lenticular lens sheet 37 Fresnel lens sheet 38 Screen clamp 39
Screw _ g _   23 March 2004 40 Anti-tumble plumb 41 Reflection mirror (film
mirror) 42 Speaker grill 



43 Speaker grill fixing clamp 44 Anti-tumble leg 46 .Speaker grill
tightening screw 47 Caster 100 Projection television receiver 101
Projection unit (upper half) 102 Chassis (lower half) 201 Central chamber
202 Small right chamber 203 Small left chamber Detailed Desciption of the
Invention The projection type television receiver and its manufacturing
method of the invention feature the following points. (1) The projection
type television receiver is divided into two upper and lower blocks,
chassis and projection unit, and the chassis and projection unit are linked
by screw tightening or similar means. ( 2 ) Cabinets for composing the
chassis and projection unit are formed of resin molding materials. (3) In
the lower cabinet for composing the chassis, the - 9    23 March 2004
speaker box is formed integrally. As a result, the strength of the lower
cabinet is improved. (4) The lower cabinet is divided into three spaces .by
partition walls, that is, into a central chamber, and small chambers at
both sides, and a control circuit board is disposed in. at least one of the
small chambers . As a result ( the control . circuit board disposed in the
central chamber is hardly affected by heat radiation. (5) The chassis and
projection unit are divided by a partition plate oz the like. As a result,
invasion of dust or heat into the chassis and projection unit is prevented.
(6) The partition plate has a slope. As a result, the air flows along the
partition plate, and release of heat is promoted. 



( 7 ) The partition plate is made of metal member, or a member having an
equivalent or superior heat transfer characteristic as compared with the
metal plate. As a result, the partition plate has a function as cooling
plate. ( 8 ) Grating ribs are formed on the top of the speaker box. As a
result, vibration generated by the speaker box is hardly transmitted to the
member mounted on the top of the speaker box. (9) A plumb is fitted at
least to the, bottom of the lower cabinet or the rear side of the upper
back cover. As a result, tumbling of the receiver is prevented. Further, an
anti-tumble leg is fitted also to the front lower part of the lower
cabinet. - 10    23 March 2004 A projection type television receiver in an
embodiment of the invention includes a projection,unit (upper half) and a
chassis (lower half). The chassis and projection unit are linked with each
other. The chassis includes a lower cabinet, and a lower back cover fitted
to the lower cabinet. A control circuit unit of speaker system and optical
unit is disposed in the lower cabinet. The projection unit includes an
upper cabinet, and an upper back cover fitted to the upper cabinet. A
transmission type screen and a reflection mirror are disposed in the upper
cabinet. In this construction, it is easy to assemble the projection type
television receiver. The chassis can be commonly used, and the chassis can
be easily and flexibly used depending on the change of size of the
projection unit. As a result, the cost is reduced. Preferably, the lower
cabinet has three spaces, that is, a central chamber, and small chambers at
both sides, and these three spaces are divided by partition walls . A
control circuit board is disposed in at least one of the,small chambers. In
this constitution, the control circuit board disposed in the small chamber
is hardly affected by heat radiation from the control circuit board
disposed in the central chamber. Further, in both small chambers,
subsidiary control circuit boards can be installed. Still more, the
rigidity of the lower cabinet is enhanced. Preferably, the chassis and
projection unit are divided by - 11    23 March 2004 a partition plate or
the like. In this constitution, invasion of dust or heat into the chassis
and projection unit is mutually prevented. Further, clouding of optical
unit ( such as lens unit for magnified projection) and mirror is prevented,
and thermal expansion of transmission type screen is lessened. 



Preferably, the partition plate is inclined, and the air flows along the
partition plate. The partition plate is made of metal member. In this
constitution, release of heat is promoted. Preferably, grating ribs are
formed on the top of the speaker box. In this constitution, vibration
generated by the speaker box is hardly transmitted to the member mounted on
the top of. the speaker. box. Preferably, the projection unit has an upper
cabinet fitted to the upper back cover, and when the upper back cover is
mounted and fixed on the top side of the lower cabinet, the upper back
cover can be fitted to the guide portion of the lower cabinet. In this
constitution, the upper back cover can be mounted in a stable
self-supporting state. Preferably, the supplementary side wall is
detachably fitted to both sides of the lower cabinet. In this constitution,
depending on the change of the width dimension of the upper cabinet, the
lower cabinet can be easily changed in dimension. Preferably, the plumb is
fitted at least in the bottom of the lower cabinet or the rear side of the
upper back cover, and - 12    23 March 2004 the anti-tumble leg is fitted
to the front lower part of the lower cabinet. In this constitution,
tumbling of the television receiver is prevented. A manufacturing method of
.projection type television receiver in an embodiment of the invention.
comprises: (a) a step of making a lower cabinet, (b) a step of making a
lower back cover, . (c) a step of making an upper cabinet, (d) a step of
making an upper back cover, (e) a step of fitting the lower back cover to
the lower cabinet, and ( f ) a step of coupling the upper back cover and
upper cabinet on the lower cabinet by coupling means. In this constitution,
the assembling work of projection type television receivers is easy. The
chassis can be used commonly, and the chassis is used easily and flexibly,
coping with changes in the size, of the projection unit. As a result, the
cost can be reduced. Preferably, the manufacturing method of projection
type television receiver further comprises: (g) a step of placing a speaker
system, an optical unit, and a control circuit in the lower cabinet, (h) a
step of installing a transmission screen in the upper cabinet, and - 13    



23 March 2004 (i) a step of installing a reflection mirror in the upper
back cover. Preferably, the step of making the lower cabinet includes a
step of forming a speaker box integrally in the lower cabinet, at the upper
corner of the lower cabinet. Preferably, the step of making the lower
cabinet includes a step of.forming the lower cabinet by a resin material,
the step of making the upper cabinet includes a step of forming the upper
cabinet by a resin material., the step of making the lower back cover
includes a step of forming the lower back cover by a resin material, and
the step of making the upper back cover includes a step of forming the
upper back cover by a resin material. Preferably, the lower cabinet has a
plurality of small chambers divided by partition walls, and the step (g)
includes a step of placing a first control circuit board in a first small
chamber of the plurality of small chambers , and a step of placing a second
control circuit board in a second small chamber of the plurality of small
chambers. Preferably, at least one of the lower cabinet and lower back
cover has a partition board, and the partition board has a function of
dividing into the upper side and lower side of the partition board.
Preferably, the partition board has a shape inclined to the horizontal
direction, and the partition board has a function - 14    23 March 2004 of
forming a flow of air along the inclined shape to release the heat to
outside. Preferably, the partition board is made of a material having a
thermal conductivity equivalent or superior to that of metal. Preferably,
the partition plate contacts With the metal plate case of the heat.
generation unit. Preferably, the. step of making the lower cabinet includes
a step o forming a speaker box integrally with the lower cabinet at the
upper corner of the lower cabinet, and the speaker box has ribs placed on
the top of the speaker box, and these ribs have a function of preventing
propagation of vibration generated from the speaker box. Preferably; the
method further comprises: ( j ) a step of placing at least one selected
from the group consisting of: a first plumb placed in the bottom of the
lower cabinet, a first plumb placed in the rear part of the upper back
cover, and an anti-tumble leg placed in the front lower part of the lower
cabinet. Preferably, the step (f) of putting the upper back cover on the
lower cabinet includes a step of mounting the upper back cover on the lower
cabinet, in a self-supporting state of the upper back cover, while fitting
a second guide formed in the upper back cover to the first guide formed in
the lower cabinet. 



- 15    23 March 2004 Preferably, the upper cabinet has also a function of
screen frame, and the method further comprises: (k) a step of laminating
and mounting a lenticular lens sheet and a Fresnel lens sheet on the upper
cabinet. Preferably, the method further comprises: (1) a step of coupling a
supplementary side wa7,1 detachably at least at one side of right side and
left side of the lower cabinet. By the manufacturing method of the
projection type television receiver, the same effects as in the
constitution of the projection type television receiver are obtained.
Exemplary-embodiments of the projection type television receiver of the
invention are explained below while referring to the drawings. Exemplary
Embodiment 1 A projection type television receiver in embodiment 1 of the
invention is explained below While referring to Fig. 1 to Fig. 7. Fig. 1 is
a perspective essential outline view of the concept of a projection type
television receiver in exemplary embodiment 1. Fig. 2 is a perspective
essential exploded view before assembly of Fig. 1. Fig. 3 is an essential
front view of a chassis for composing Fig. 1. Fig. 4 is a plan view of 



- 16    23 March 2004 Fig. 3: Fig. 5 is an essential sectional view in the
side direction of the chassis shown in Fig. 3 being cut off along line 5-5.
Fig. 6 is an essential sectional view of adding an optical unit, a
partition board and a rack board to the chassis unit shown. in Fig. 5. Fig.
7 is a perspective essential outline view of the chassis removing the lower
back cover as seen from behind. As shown in Fig. 1, Fig. 2, Fig. 6, and
Fig. 7, a projection type television receiver 100 comprises a chassis 102
(lower half ) and a projection unit 101 (upper half ) . The chassis 102 and
projection unit 101 are coupled together by means of screw or other
tightening means. The chassis 102 includes a lower cabinet 9, and a lower
back cover 5 fitted to the lower cabinet 4. An image display device -1f,
optical unit 12, a control circuit, and a speaker system are disposed in
the lower cabinet 4. As the image display device 15, a cathode-ray tube
(CRT) or liquid crystal display panel is used. In this embodiment, the
image display device 15 has a cathode-ray tube. The control circuit has a
plurality of control circuit boards (printed wiring boards , etc. ) . The
projection unit 10l includes an upper cabinet 1, and an upper back cover 2
fitted to the upper cabinet 1. A transmission type screen 3 is fitted to
the upper cabinet 1. The reflection mirror is disposed at the inner side of
the upper back cover 2. Two speaker boxes 6 planed at right and left
corners of the upper side of the lower cabinet 4, integrally - 17    23
March 2004 with the lower cabinet 4. The speaker boxes 6 and the lower
cabinet 4 are manufactured by injection molding integrally by using resin
members. By forming the speaker boxes 6 and lower cabinet 4 integrally, the
rigidity of the lower cabinet 4 is enhanced. As shown in Fig. 3,_Fig. 4,
and Fig. 5, the lower cabinet 4 includes a central chamber 201, and a right
small camber 203 acid a left small chamber 202 disposed at both sides of
the central chamber 201. Thus, the lower cabinet 4 is divided into three
spaces. The central chamber 2Q1, right small chamber 203 and left small
chamber 202 are divided by a post A10 and a post Bll. The post A10 and post
B11 are disposed at the lower part of the right and left speaker boxes 6,
6, and also function as partition walls. A subsidiary printed circuit board
B9 (power circuit board) is disposed in the right small chamber 203. A
subsidiary printed circuit board A8 (control circuit board) is disposed in
the left small chamber 202. In this constitution, the subsidiary printed
circuit board B9 and subsidiary printed circuit board A8 are hardly
influenced by heat radiation from the main printed circuit board (control
circuit board) disposed in the central chamber 201. In this constitution,
the subsidiary control circuit boards are disposed in the right and left
small chambers at both sides . Further, the rigidity of the lower cabinet 4
is enhanced) The projection type television receivers can be assembled
easily.  - 18    23 March 2004 The chassis can be used -commonly, and the
chassis can be manufactured in a desired size depending on the size changes
of the projection unit. As a result, the cost is reduced. As shown in Fig.
6 and Fig. 7,. the chassis 102 and projection unit 101 are divided by
plates such as partition board 13 and rack board T4. In this constitution,
invasion of dust or heat is prevented mutually in the chassis 102 and
projection unit 101 a Accordingly, clouding of optical unit 12 (lens unit
for magnified projection, etc. ) and mirror 41 can be prevented, and
thermal expansion of transmission type screen 3 is lessened. Further, the
partition board 13 has an inclined shape so as to be lifted toward the rear
side of the chassis 102. The air flow is formed along the partition board
13. The partition board 13 has a metal member, or other member having a
thermal conductivity equivalent or superior to that of the metal member. In
this constitution, heat release of the chassis is promoted. Accordingly,
the heat from the optical unit 12 which generates heat most is released to
outside, and accumulation of heat inside the television receiver is
prevented. 



The speaker system for composing the chassis 102 is described in detail.
Fig. 8 is a perspective essential exploded view in the process of mounting
a metal plate case 12A for optical unit and a speaker baffle board 18 on
the speaker box 6 shown in Fig. 1. Fig. 9 3s a perspective essential
exploded view of - 19    23 March 2004 the process of mounting speaker
baffle boards l8, 22 on the speaker box 6. In Fig. 8 and Fig. 9, the
speaker box 6 is injection molded from resin integrally with the lower
cabinet 4 as described above. The thickness of plate members for composing
the speaker box 6 is about 2 mm to 3 mm, and the Weight is reduced.
However; if the plate thickness is thin, the rigidity of the speaker box 6
is lowered, and the vibration of speakers 20, 21, 23 may be transmitted to
the CRT 15 of the optical unit 12, and the image of the television receiver
may drift. To improve this point, grating ribs ,are formed at a plurality
of positions on the top of the speaker box 6. As a result, the rigidity of
the speaker box 6 is improved. An example of grating rib is shown in Fig.
8. In Fig. 8, a boss 6A is disposed on the top of the speaker box 6, a
cross rib and a rectangular rib surrounding the cross rib, and a linear rib
are disposed around the boss 6A. The metal plate case 12A for optical unit
is fitted to the boss 6A, and tightened with screw or the like. In this
construction, vibration of the speakers Z0, 21, 22 is hardly transmitted to
the CRT 15. At the front side of the right and left speaker boxes 6,
speaker baffle boards 18. 22 are provided. For example, the speaker 20
(tweeter) and speaker 21 (woofer) is fitted to the speaker baffle board 18
(right), and a bass reflex port 18A is disposed as specified. For example,
the speaker 23 (full range - 20    23 March 2004 type) is fitted to the
speaker baffle board 22 (left) . The type and number of speakers installed
in the speaker baffle board (right) 18 and speaker baffle board (left) 22
may be set arbitrarily. .By changing the shape of the baffle boards, it is
easy to cope with upgrading of the version of the speaker system. A
self-supporting mounting method of upper back cover 2 on the lower Cabinet
4 is explained below. Fig. 10 is a perspective essential exploded view of
the process of mounting the upper back cover 2 on the lower cabinet 4, and
Fig. 11 is an exploded essential magnified view of Fig. 10. In Fig. 10 and
Fig. 11, when mounting and fixing the upper back cover 2 on the top side of
the lower cabinet 4, the upper back cover is fitted to the guide portion of
the lower cabinet 4, and the upper back-cover is allowed to stand alone.
Thus, the upper back cover 2 is fitted in a stable state. That is, the
guide rib 25 and side wall 4A are disposed on the top of the speaker box of
the lower cabinet 4, and a space 70 is formed in a region enclosed by a
guide rib 25 and a side wall 4A. A skirt (fitting part) 24 of the upper
back cover 2 is inserted into the space 70 so as to stand alone. Later, the
skirt 24 is tightened with screws to the four bosses 6B disposed on the top
of the speaker box. Then, the upper cabinet 151 is fitted to the upper back
cover 152. In this case, the transmission type screen 3 is fitted - 21    



23 March 2004 to the upper cabinet 151, and the upper cabinet 151 having
the transmission type screen 3 is fitted to the upper back cover 152.
Exemplary Embodiment 2 A projection type television receiver capable of
coping with changes of width dimension of the upper cabinet is explained.
Fig. 12 is a front view of a projection type television receiver, showing
the projection type television receiver corresponding to three types of
upper cabinet, using one, type of lower cabinet as a common member. Fig. 13
is a perspective essential view of a state of a supplementary side wall on
the Lower cabinet. In Fig: 12, projection type television receivers of
three sizes are shown, that is, 43 inches, 46 inches, and 51 inches. Each
chassis includes a lower cabinet, a lower back cover, a speaker system, a
CRT, an optical unit, and a control circuit. The projection unit includes
an upper cabinet, an upper-back cover, a transmission type screen, and a
reflection mirror. The chassis and projection unit are coupled with screws.
At both sides of the lower cabinet, supplementary 'side walls are fitted.
As a result, the projection type television receiver flexible to cope with
changes of width dimension of the upper cabinet is obtained. In Fig. 13, as
supplementary side walls, a left insert 31 - 22    23 March 2004 and a
right insert 32 of a slender shoe box shape (a box shape having a plurality
of racks ) are disposed. The left insert 31 and right insert 32 are
detachably fitted to the lower cabinet 4 with screws or the like. In Fig.
12 and Fig. 13, a lower cabinet 30 used in the receiver having an upper
cabinet 27 of 43-inch class is the lower cabinet as a common member. At
both sides of this lower cabinet 30, the left insert 31 and right insert 32
are disposed as supplementary side walls, and the lower cabinet used in the
receiver having the upper cabinet 26 of 51-inch class is fabricated.
Similarly, using the lower cabinet 30 used in the receiver of 43-inch
class, the wide-screen television receiver having the upper cabinet 28 of
16:9 size wide screen of 46inch class can be also manufactured. As the
resin mold for injection molding of the chassis, by using the telescopic
mold, the supplementary side walls can be formed integrally. Exemplary
Embodiment 3 A projection type television receiver in exemplary embodiment
3 of the invention is explained. Fig. 14 and Fig. 15 show a projection type
television receiver 300 in exemplary embodiment 3. Fig. 14 is an essential
exploded side view of upper cabinet and upper back cover, and Fig. 15 is a
side view of a process of mounting the upper back cover. In the projection
type television receiver 300 of the embodiment, the upper - 23    23 March
2004 cabinet 151 functions also as the screen frame. The depth dimension of
the upper cabinet 151 is small. The upper cabinet 151 is formed like a box.
The rear side of the.upper cabinet 151 is open. The viewer side of the
upper cabinet 151 has an opening corresponding to the screen size. Toward
the viewer side opening, a lenticular lens sheet 36 and a Fresnel lens
sheet 37 are sequentially laminated. Then, using a screen holder 38, the
lenticular lens sheet 36 and Fresnel lens sheet 37 tightened with screws.
to the upper cabinet 151. The upper cabinet l51 functions also as the
screen frame. The depth dimension of the upper cabinet 151 is about 100 mm
or less. A film mirror (not shown) for reflecting the projection light from
the optical unit l2 is disposed at the inner side. of an upper back cover
152. As shown in Fig. 15, the upper back cover 152. is tightened to the top
of a lower cabinet 154 with screws. 



Then, the upper cabinet 151 comprising the lenticular lens sheet 36 and
Fresnel lens sheet 37 is fitted to the upper back cover 152. Not limited to
this constitution, it is also possible to compose so that the upper cabinet
15l may stand alone temporarily on the lower cabinet 154. As the standing
method, the same structure as, the upper back cover, or the structure of
planting two shafts on the top of the lower cabinet.154 and combining the
shafts with the holes in the upper cabinet may - 24    23 March 2004 be
also possible. In this configuration, the depth dimension of the upper.
cabinet can be reduced. The weight is also lowered. Since the upper cabinet
151 is used also as the screen frame, installation of. screen frame can be
omitted. Exemplary Embodiment 4 A projection type television receiver 400
in exemplary embodiment .4 of the invention is explained. Fig. 16 is an
essential sectional view seen from a side direction of the projection type
television receiver in embodiment 4, and Fig. 17 shows an perspective
essential view before assembly and a side view after assembly of the
projection type television receiver in other example of embodiment 4. The
projection type television receiver 400 comprises a chassis and a
projection unit. The chassis includes lower cabinets 164, 174, a lower back
cover l64 fitted to the lower cabinet, speaker systems 42, 43, 46, l76, an
optical unit, and a control circuit. The projection unit includes an upper
back cover 162, an upper cabinet 161 fitted to the upper back cover l62, a
transmission type screen) and a reflection mirror 41. The chassis and
projection unit are coupled together. The reflection mirror (film mirror)
41 is disposed at the back side of the upper back cover 162. As shown in
Fig..l6, a plumb 40 is disposed in at least one of the bottom of the lower
cabinet - 25    23 March 2004 164 and the rear side of the upper back cover
162. The plumb 40 has a function of preventing tumbling of the projection
type television receiver 400. Or, as. shown in Fig. 17 (B), an anti-tumble
leg 44 is disposed at the front lower part of the lower cabinet 174. Thus,
at least one of the plumb 40 and anti-tumble leg 44 is disposed. In Fig.
l6, the plumb 40 is disposed at the bottom side of the lower cabinet 164
and the rear inner side of the upper back cover 162.. That is, the plumb 40
is disposed at the bottom side of the lower cabinet 164 by means of a
tightening screw 33. The plumb 40 is further disposed at the rear inner
side of the upper back cover 162 by means of a tightening screw 33: The
plumb 40.has an arbitrary weight depending on the model type. If the tumble
preventing force is not enough with the plumbs disposed at two positions,
as shown in Fig. 17 (B), an L-shaped anti-tumble leg 44 is disposed at the
front side (viewer side) of the lower cabinet 174 in contact with the
ground. In Fig. 17, the television receiver comprises a speaker grill 42, a
speaker grill fixing bracket 43, tightening screws 45, speaker grill
tightening screws 46, and casters 47. In this configuration, the depth
dimension of the projection type television receiver can be reduced in a
range of about 40 cm, to about 45 cm. Thus, the projection type television
receiver adjusted to the depth dimension of the general furniture is
obtained. 



- 26    23 March 2004 Thus, according to the invention, by dividing into
upper' and lower blocks of chassis and projection unit., the assembling
work is easy. Further, the chassis can be used commonly in manufacture of
receivers differing in size. By forming the cabinet of each block by
injection molding from resin, the weight is reduced, the number of parts is
curtailed, and hence the cost is reduced. By disposing at least one of the
plumb and L-shaped leg, the depth dimension of the television receiver is
reduced. Further) tumbling of the television receiver reduced in thickness
can be prevented. As the chassis has a plurality of spaces divided by
partition walls, the rigidity of the cabinet is improved. Each control
circuit board disposed in a plurality of spaces is prevented from having
thermal effects mutually. Since the chassis and projection unit are
separated, transfer of heat or dust between the chassis and projection unit
is prevented. As the partition board is inclined, or the partition .board
is made of metal member, release of heat generated inside the television
receiver is promoted. - 27    23 March 2004 CLAIMS 1. A projection type
television receiver comprising: (a) a chassis, said chassis including a
lower cabinet, a lower back cover fitted to said lower cabinet, an image
display device, a speaker system, and optical unit, and a control circuit,
and (b) a projection unit separate from the chassis installed at the upper
side of said chassis, said projection unit including an upper back cover,
an upper cabinet, a transmission type screen, and a reflection mirror, 



wherein said chassis and projection unit are mutually linked and said
projection unit is mounted on and supported by said lower cabinet, and
further comprising a partition board in the chassis dividing the projection
unit from the inside of the lower cabinet; wherein the partition board is
thermally conductive for conducting heat away from the optical unit. 2. The
projection type television receiver of claim 1, wherein said upper cabinet
has a nearly box shape, said upper cabinet functions also as a screen
frame, and said transmission type screen is fitted to the upper cabinet of
nearly box shape. 3. The projection type television receiver of claim 1,
wherein said upper cabinet is fitted to said upper back cover. 4. The
projection type television receiver of claim 2, wherein said transmission
screen has a laminated lenticular lens 28   23 March 2004 sheet and Fresnel
lens sheet 5. The protection type television receiver of claim 1, wherein
at least one selected from the group consisting of the lower cabinet (
lower back cover, upper cabinet, and upper back cover is made of a resin
material. 6. A projection type television receiver according to claim 1,
wherein: said upper back cover is fitted to said upper cabinet, said lower
cabinet has a first guide disposed at the upper side of the lower cabinet, 



said upper back cover has a second guide disposed at the lower side of the
upper back cover, and said first guide and second guide are mutually
fitted. 7. A projection type television receiver comprising: (a) a chassis,
said chassis including a lower cabinet, a lower cover fitted to said lower
cabinet, an image display device, a speaker system, an optical unit, and a
control circuit, and (b) a projection unit installed at the upper side of
said chassis, said projection unit including an upper cabinet, an upper
back cover fitted to said upper cabinet, a transmission type screen, and a
reflection mirror, wherein said lower cabinet further includes a left
supplementary side wall disposed detachably in the left part of the lower
cabinet, and a right supplementary side wall disposed detachably in the
right part of the lower cabinet, thereby varying the dimension of the lower
cabinet flexibly, corresponding to the change of width dimension of the
upper cabinet. - 29    23 March 2004 8. A projection type television
receiver according to claim 1, further comprising: at least one plumb of a
first plumb disposed in the bottom of the lower cabinet and a first plumb
disposed in the rear part of the upper back cover, wherein mutually linking
said chassis and projection unit prevents tumbling. 9. The projection type
television receiver of claim 8, further comprising an anti-tumble leg
disposed in the front lower part of the ~ lower cabinet. 10. A method of
manufacturing a projection type television receiver comprising the steps
of: (a) making a lower cabinet, (b) making a lower back cover, (c) making
an upper cabinet, (d) making an upper back cover, (e) fitting the lower
back cover to the lower cabinet, and (f) coupling the upper back cover and
upper cabinet on the lower cabinet by coupling means, whereby the lower
cabinet supports the upper back cover and upper cabinet, 



wherein the lower cabinet includes a partition board for dividing the
interior of the lower cabinet from an upper cabinet and upper back cover
mounted on the lower cabinet, and the partition board is thermally
conductive for conducting heat away from an optical unit within the lower
cabinet. 11. The manufacturing method of manufacturing a projection type
television receiver of claim 10, further comprising the steps of: (f)
placing a speaker system, an optical unit, and a control circuit in the
lower cabinet, (g) installing a transmission screen in the upper cabinet,
and (h) installing a reflection mirror in the upper back cover. 30   23
March 2004 12  The manufacturing method of projection type television
receiver of claim 10 , wherein said step of making the lower cabinet
includes a step of forming a speaker box integrally in the lower cabinet,
at the upper corner of the lower cabinet. 13  The manufacturing method of
projection type television receiver of claim 10 . wherein said step of
making the lower cabinet includes a step of forming the lower cabinet by a
resin material, said step of making the upper cabinet includes a step of
forming the upper cabinet by a resin material, said step of making the
lower back cover includes a step of forming the lower bank cover by a resin
material, and said step of making the upper back cover includes a step of
forming the upper back cover by a resin material. 



14 - The manufacturing method of pro jection type television receiver of
claim 1.1 , wherein said lower cabinet has a plurality of small. chambers
divided by partition walls, and said step (g) includes a step of placing a
first control circuit board in a first small chamber of the plurality of
small chambers, and a step of placing a second control circuit board in a
second small chamber of the plurality of small chambers. _ 31 _   23 March
2004 15. The manufacturing method of projection type television receiver of
claim 10, wherein said partition board has a shape inclined to the
horizontal direction, and the partition board has a function of forming a
flow of air along the inclined shape to release the heat to outside. 16.
The manufacturing method of projection type television receiver of claim
10, wherein said partition board is made of a material having a thermal
conductivity equivalent or superior to that of metal. 17. The manufacturing
method of projection type television receiver of claim 10, wherein said
step of making the lower cabinet includes a step of forming a speaker box
integrally with the lower cabinet at the upper corner of the lower cabinet.
-32   23 March 2004 said speaker box has ribs placed on the top of the
speaker box, and 



these ribs have a function of preventing propagation of vibration generated
from the speaker box. 18. The manufacturing method of projection type
television receiver of claim 10, further comprising the step of: (j)
placing at least one selected from the group consisting of: i) a first
plumb placed in the bottom of the lower cabinet, ii) a first plumb placed
in the rear part of the upper back cover, and iii) an anti-tumble leg
placed in the front lower part of the lower cabinet. 19. The manufacturing
method of projection type television receiver of claim 10, wherein said
step (f) of putting the upper back cover on the lower cabinet includes a
step of mounting the upper back cover on the lower cabinet, in a
selfsupporting state of the upper back cover, while fitting a second guide
formed in the upper back cover to the first guide formed in the lower
cabinet. 20. The manufacturing method of projection type television -33
23 March 2004 receiver of claim 10, wherein said upper cabinet has also a
function of screen frame, the method further comprising the step of: (k)
laminating and mounting a lenticular lens sheet and a Fresnel lens sheet on
the upper cabinet. 21. The manufacturing method of projection type
television receiver of claim 22, further comprising the step of: 



(I) coupling a supplementary side wall detachably at least at one side of
right side and left side of the lower cabinet. 22. The manufacturing method
of projection type television receiver of claim 10, wherein said step of
coupling the upper back cover and upper cabinet on the lower cabinet
includes a step of forming the upper back cover on the lower cabinet, and a
step of forming the upper cabinet on the upper back cover fitted to the
lower cabinet. 23. The manufacturing method of projection type television
receiver of claim 22, further comprising: a step of mounting a transmission
type screen on the upper cabinet, -34   23 March 2004 wherein said step of
coupling the upper back cover and upper cabinet on the lower cabinet
includes a step of forming the upper back cover on the lower cabinet, and a
step of forming the upper cabinet having the transmission type screen on
the upper back cover fitted to the lower cabinet. -35   23 March 2004
PR0JECTION TYPE TELEVISION RECEIVER, AND MANUFACTURING METHOD THEREOF 



Abstract of the Disclosure A chassis of one size can be used in various
sizes of projection unit. That is, in a projection type television receiver
having a projection unit of various sizes, one chassis can be commonly
used. As a result, the cost is reduced. Includes (a) a chassis including a
lower cabinet, a lower cover, an image display device, a speaker system, an
optical unit, and a control circuit, and (b) a projection unit including an
upper cabinet, an upper back cover, a transmission type screen, and a
reflection mirror, the chassis and projection unit are mutually linked.
Preferably, the lower cabinet has a.speaker box, and the speaker box is
formed integrally With the lower cabinet. As a result, the rigidity of the
lower cabinet is enhanced. Preferably, -the lower cabinet has a left
supplementary side wall disposed detachably in the left part of the lower
cabinet, and a right supplementary side wall disposed detachably in the
right part of the lower cabinet. As a result, the dimension of the lower
cabinet is varied flexibly, corresponding to the change of width dimension
of the upper cabinet. Figure 2 - 36  .AL;
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