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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 fe,levision receiver has a
wooden cabinét of one-body structure. A cathode-ray tube (CRT),
an optical unit, a reflection mirror_, a controi circuit board.
(al'so known as chassis or printed wiring board), a speaker
system, and others are disposed in the wooden cabinet. A screen
frame, a transmission type écreen, 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 lens sheet. In the convéntional projection type
television receiver, in every different inch size or type of
the projegtion screen, it was necessary to modify the cabinet
main body' and peripheral parts. | |

Fig. 18 is a perspective outline view of a conventional
pzjojectioh type television receiver. In Fig.. . 18, | a

transmission type screen 53, a screen frame 49, a speaker grill
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50, a back cover 51, and others are provided in a one-body woodep
cabinet 48. Speakers 52 are also provided in the wooden cabinet .
48. |

However, the conventional one-body type wooden cabinetl_had
the follc;wing problems. It was difficult to reduce in size and
weight. When changing over models, it was necesséry to mal;e .
new parts such é.s c'abinét 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
A projection type teievisioh receiver. of the invention
comprises:

(a) a chassis,

in which the chassis includes a lower cabinet, a lower
cover fitted to the lowér cabinet, an image display device, a
speaker system, an optical unit, and a controi circuit, and

(b) a projection unit installed at the upper side of the
chassis,

in which the projection unit includes an upper cabinet,
an upper back cover fitted to the upper cabinet, a transmission
type screen, and a reflection mirfor,

in which the chassis and the projection unit are mutually

linked.



In this configuration,- dorresponding to the proj ect.;i.on'unit _
of vafious sizes, oﬁe large chassis can be used. That is, in
the projection type television receivers ha\}in'g the projection
units of various sizes, one chassis can be commonly used. As

a result, the cost can be reduced.

A manufacturing method of projection type television

‘'receiver of the invention comprises:

(a) a step of making a lower cabinet,

(b) a step of xﬁaking a lower back cover,

(c) a Step of making an upper cabinet,

(d) a step of méking an upper back cover,

(e) a step of fitting the lower back cover to the lower

cabinet, and

(£) a step of coupling the upper back cover and upper cabinet

on the lower cabinet by coﬁpling means.

In this configuration, one chassis can be commonly used in
the projection type telévision 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. 2s a
result, the rigidity of the lower cabinet is enhanced.

Preferably, the speaker box is formed integrally in the
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lower cabinet, at both cornéis-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. -

Prefeiably_, the _lower cabinet includes a left supplementary
side wall installed detachably'at the left side of the lower
cabinet, and a righf sﬁpplementary side wall installed
detachably at the right side of the iower cabinet. As a result,
corresponding to the change of lateral width dimension of the
upper cabinef, f.he size of the lower cabinet can be éhanged.

| 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
cabiﬁet, 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 loiver cabinet has a partition wall placed
in the lower cabinet, and the cabinet has a plurality of spaces
div_ided by the partitidn wall. | Thé 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.
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- Preferably, the projection type television receiver has a

'piate placed between the chassis and the projection unit so as

to divide into the chassis and the projectionunit. Asaresult,

'invaéion of at least dust and heat is prevented mutually in "the

chassis ahd 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 explode'd view before
assembly of the projection type television .;*:eceiver shoh ih
Fig. 1.

Fig. 3 'is_ an essential front view of a chassis for cbmposing.
'Ehe projection type television receiver showh in Fig. 1.

Fig. 4 is an essential plan view of the chassis shown in
Fig. 3.

Fig. 5 is an essential sectiqnal view in the_ side direction
of the chassis shown in Fig. 3 being cut off aiong 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 pérspective 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
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.process of mouﬁting a metal plate case for optical unit and a

speaker baffle board on the speaker box shoﬁn in Fig. 1.

Fig. 9 is a perspeeti§e eesential exploded view of the’
process of mounting speaker baffle boards 18, 22 on the speaker
box 6.

Fig. io is a perspective essential exploded view of the
process of mounting an upper back cover 2 on a lower cabinet
.. : .

Fig. 11 is an exploded essential magnified view of Fig.10.

Fig. 12 is a front view of a projection type television
receiver in em'bodiment 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.etate of a
suppiementary side wall on the lower cabinet in embodiment 2
of the invention.- -

Fig. 14 is an essential exp]_.oded 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 ef a process of mouﬁting an upper

back cover in the projection type television receiver in

embodinient 3 of the invention.

Fig. 16 is an essen_tial sectional view seen from a side

direction, showing a projeetien type television receiver in



embodiment 4 of the in&éntion. |
Fig. 17 (a) i§ an pe‘rspéctj.ve essential view before aésembly |
of projeétion type teleﬁisibn receiver in other exémple of
.embodiment 4, and Fig; 17 (B) is a side view after assembling
in Fig. 17 (a). |
Fig. 18 is a’perspgctive outline view of a conventional

projection'type television receiver.

Reference Numerals
1, 151, 161 Upper cabinet
2, 152, 162 Upper bdgk_cover.
3 Transmission type screen
4, 154, 164, 174 Lower cabinet
4A . Side wall
5 Loﬁer 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 boaid)
10 Post A (partition wall)
11 Post B (partition wall)
12 Optical unit
12A Metal plate case

13 Partition board
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14
15
16
17
18
182
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33,
36
37
38
39

Rack board of lower cabinet operation panel
Videb display.device, cathode-ray tube (CRT)
Lens

Radiator -

Speaker baffle board (right)

Bass reflex board

Grating rib : R

Speaker {tweeter)

Speaker (woofer)

Speaker baffle board (left)

Speaker (full range type)

Skirt

Guide rig

51-inch uppef cabinet

43;inch upper'cabinet

46-inch wide upper cabinet

51-inch lower cabinet |

43-inch lower cabinet

Left side insert (supplementary side wail)
Right side insert (supplementary side wall)
45 Tightening screw

Lenticular 1éns sheet

Fresnel lens sheet

Screen clamp

Screw



40 Anti-tumble plumb
41 Reflection mirror (£ilm ﬁirror)
42 Speaker grill _
43 Speaker grill fixing clamp

44 Anti-tumble leg
| 46 Speaker grill tightening screw
47 Céster | |
' 1od Projection television receiver
101 Projection unit (upper half)
102 Cha#sis (1§wef half)
- 201 Central chamber
202 Sﬁall right chamber

203 Small left chamﬁer

Detaliled Description of the Invention

‘The projection type television receiver and its
manufacturing method of the invention feature the followiﬁg
points. |

(1) The projection type television receiver is divided
into two upper and lower blocks, chassis an@ projection unit,
and the chassis and projection unit ére linked by.screw
tightening or similar means.

(2) Cabinei_:s for composing the chassis and projection unit

are formed of resin molding materials.

(3) In the lower cabinet for composing the chassis, the
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speake:: .box _'is. formed ihteg'rally.- As a result, thc_a stréngth
of the lower cabinet is improved.

(4) The iower _cabinef _. is .divided into three spaces by -
pa:i:ition walls, that is, into a central chamber, and small
chambers at both sides, and a control ci.rcu_ii: board is disposed

in at least one of the small chambers. Asa 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 or 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 <_5:E heat is
promoted. | |

(7) The partition plate is madé of metal member, or a membér
having an equivalent or superior heat transfer characteristic
as _compared with the meta; plate. A-s a result, the partition
plate has a function és -cooling plate.

(8) Gréting ribs aré formed on the top of the speaker box.
As a result, vibration generated by the- spéaker box is hardly
transmitted to the membef 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 aﬁti-tumble

leg is fitted also to the front lower part of the lower cabinet.

- 10 -
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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 caibinet, |
and a lower back cover fitted to the lower cabinet. A control
circuit unit of speaker system énd-optical unit is disposed in
the lower cabinet. 'fhe projection unit includes an uéper
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. 1In this const_ruction, it is easy to
assemble the projectidn type television receiver. The qhassis
can be commonly'.used,. and the chassis can be easily and flexibly
used depending on the change of size of the ﬁrojéction unit.
As a result, the cost is reduced. .
Preferably, the lower cabinet has three spaces, that is,

a central chamber, and small chambe:;s 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 rigidify of 'tﬁe' lower cabinet

is enhanced.

‘Preferably, the chassis and projection unit are divided by

- 11 -
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a pari:ition plate or the like. In this constitution, invasion
of dust or heat into the chassis and projection unit is mutually
prevented. Further, clouding of opticalunit (such as lensunit
for magnifiéd projection) and mirror is prévented, and thermal
expansio.n. of transmission type screen is lessened._

Preferably, thé par_'tition Plate is inclined, and the air
flows along the partition plate. The partition plate is made
of metal member. 1In this constitution, release of heat is
promoted. | |

Preferébly, grai:ing rib.s are formed on the top of the
spea_.ker box. In this constitution, vibration genefated by the
speaker box is hardly t_ransmit'ted to the member mounted on the
top of the speaker box. |

Preferably, the proj ection unit has an upper cabinet fitted
to the upper back cover, and when the uﬁper 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 sﬁpplémept_ary side wa.l:l is detachably
fitted toboth sides of the iower cabinet . In thié constitution,
depending on the change of the width dimension of the upper
cabinet, the lower cabinet 'cari'be easiiy 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 -
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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 |

(£) astepof coupling the upper back cover and upper cabinet
on the lower cab:Lnet 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 systeni, an'optical unit,
and l_a control circuit in the lower cabinet ,_' |

(h) a step of installing a transmission screen in the upper

cabinet, and

- 13 -



(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 infegrally in the lower cabinet,
. at the upper corner of the lower cabinet.

Preferably, the step of making the _lbwer cabinet includes

a step of forming the lower cabinet by a .fesin 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 cabihet has a plurality of small

chambers divided by partition wa.lls., .and the step (g) includes

a step of placing a £irst control circuit board in a first small

~-chamber of the plﬁfality of small chambers, and a step of placing
a secohd control circﬁit_ 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.

Pi:eferably, the partition board has a shape inclined to the

horizontai direction, and the p_artii:io‘n board ‘has a function

- 14 -
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of forming a flow of air along the inclined shape to release
the heat to outside.

Preferably, the partition board is made of amaterial 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 of forming a speaker box integrally with the lower ca.‘oinet
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 wvibration
generated from the speaker box.

Preferahly,’ 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 reer part of the upper back cover,

an anti-tumble leg'placed" in .the.front_low'er 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 1ower cabinet, in a sel:E 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 -
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Preferably, the upper cabinet has also a function of screen
frame, and the method further comprises:

(k) a step of laminating and mounting a lenfiéulai lens
sheet and a Fresnel lens sheet on the upper cabinet.
Preferably, the method further comprise_s;

. (1) a step of céuplipg a supplementary s-ide wall detachably
at least at one side of right side and left side of the lower
cabinet.

By the manufacturing methpd. 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 prdjection 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
ébncept of a projection type television redeiver in exeitiplary
embodiment 1. fig. 2isa persp_ective-essjentiai. 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 -



Fig. 3. Fig. 5 is an essential sectional view in the side
direction of the chassis shofﬂn in Fig. 3 being cut off along
line 5-5. Fig. 6 is an essential sectibnal view of _adding an
optical unit, a partition bqard and a rack boar_é. to the chassis
.-unit shown in Fig. 5. Fig. 7 is a perspective essential outline
view of the chaséis remdving the lower bac_;k 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 (1o'wer.
half) and a projection uniﬁ 101 (upper half). The chassis 102
and projection unit 101 are coupled together by means of sérew
or other tightening means. The chassis 102 includes a lower
cabinet 4, and a lower back cover 5 fitted to the lower c_abinef
4. An image display device 15, optical unit 12, a control
circuit, and a speaker system are disposed in the lower cabinet
4. As the image display devicé 15, a cathode~-ray tube (CﬁT)
.or liquid crystal display panel is used. In i:his embodiment,
the image display device 15 has_ a cathode-ray tube. I;l‘he control
circuit has a plurality of control circuit boards (printed
wiring boards, etc.). The projectionunit 101 includes an upper
cabinet 1, aﬁd an upper back cover 2 £itted to the upper cabinet
1. A transmission type scfeen_ 3 is fitted to the upper cabinet
1. The reflection mirror is disposed- at the inner side of the
upper béck cover 2. Two speaker bbxes 6 placed at right and

left corners of the upper side of the lower cabinet 4, integrally

- 17 -



with -the lower cabinet 4. The spéaker 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 r'igi'dity of the lower cabinet 4 is
enhanced. |
As shown in Fig. 3, Fig. 4, and Fig. 5, the lower cabinet
4 inciudes a central chamber l20'1, and a right small camber 203
and a left small chamber 202 diép_osed at both sides of the central
chamber 201. Thus, the lower cabinet 4 is divided into three
spaces. The central chamber 201, i:'ight small chamber 203 and
left small chamber 202 are divided bjr a post Al0 and a post Bll.-
The post Ald aﬁd post Bll are disposed at the lower part of the
right and left sbeaker boxés 6, 6, .and also function as partition .
walls. A subsidiary printed circuit boérd B9 (power circuit
board) is disposed in the right small chamber 263 . A subsidiary
| printed circuit board A8 (control éircuit board) is disposed
-in the ieft small chamber 202. In this coﬁstitution. the
subsidiary printed circuit board B9 and subsidiary printed
circuit board A8 _ére hardly influenpéd by heé.t 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 r'ighf at_xd left smali chambers at both sides.
Further, the rigidity of the iower_ cabinet 4 is enhanced. ; The.

projection type television red.e:i.vers can be a?ss'embléd easily.

- 18 -



The chassis can be used commonly, and the chassis can be
manufactured in a désired size dépending 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 éuch as partition board 13 and -
rack board 14. . ]_:n this constitution, invas_ion of dust or heat
is prevented mﬁtually in the cha_ssis 102 and projection unit
101. 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 i3 has a_ﬁ_tetal member, or other memberj
having a thermal conductivity equivalent of superior to that
of the metal member. 1In this consfitution, heat release oflthe
: chassis is promoted. _ |

Accordingly', the heat from the optical unit 12 v-zhich
generates heat most .is released to outside, and accumulation
of heat inside the television receiver is prevented.

The speakef system for composing th_e chassis 102 is
described in detail. Fig. 8isa pei‘spective essentiél exploded
" view in the process of mounfin'g ametai_blate case 12A for optidaa;l
unit and a speaker baffle board 18 on the speaker box 6 shown

in Fig. 1. Fig. 9 is a perspective essential exploded view of
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the process of mounting speaker baffle boards 18, 22 on the
speaker box 6.

. InFig. 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 _platé niembers for composing the speaker
box 6 is aboﬁt 2 mm to 3 mm, and the weight is reduced. However,
if the plate thickness is thin, -the rigidity of the speaker bok
6 is lowered, and the vibration of speakers 20, 21, 23 may be
transmitted to the CRT 15 of the'o_ptical unit 12, ar_xd the image
of the television receiver'maj driff..

To improve this point, grating ribs are formed at a
plurality o_:E 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 Fi'g.. 8. In Fig. 8, a boss
6A is disposed on thé top of the s_peaker box 6, a cross rib ar_xd
a rectangular rib surrounding fhe 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 liké. In this construction, vib:atiop of the speakers
20, 21, 22 is hardly transmitted to the CRT 15. |

At the front side of the right and left speaker boxes 6, -
speaker baffle boa;:'ds 18, 22 are provided; '.For example, the
speakér 20 (tweeter) and speaker 21 (-woofef)"' 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 -
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type) is fitted to the speaker baffle board 22 (left). The type

a.nd number of speakers installed in the speaker baffle board

-(right)' 18 and speaker baffle board (left) 22 may be set

arbitrarily.'. By chariging 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 16wer cabinet 4 is exélained below.

Fig. 10 is a perspective essential exploded view of the
process of Imounting the upper back c':ovér- 2 on the lower cabinet
4, _aﬁd Fig. 11-is an exploded essential magnified view of Fig.
10. In Fig. 10 and Fig. 11, when mounfing and £ixing 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 aré 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 i‘ib 25 and 5 side wall 4A. A
skirt (fitting part) 24 of the upper back cover 2 is inserted_'
into the spa;.ce 70 so as td, stand alone. I.._ater; the skirt 24
is i:ightened with sdrews to the four bosses 6B .disposed on the
top of thé speaker box. | ' |

Then, the i:lpper cabinet 151' is fitted'to'the upper back cover

15'2. _in this case, the transmission type screen 3 is fitted
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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 recéivers of three
sizes are shown, that is, 43 inches, 46 inches, .and 51 inches.
Each chaséis includes a lower cabinei:, a lower back covef, a
' speakér' system, a CRT, an optical ﬁnit, and a' control circuit.
The projection unit includes an upper cabinet, an upper back
(mver,_ atransmissioh type'sci:'een, and a reflectionmirror. The
cha.ésis and projection unit are coupled with screws. At ,both '
sides of the lower cabinét, supplementary side walls are fitfed.
As a result, the projection type television receiver flexible
to COpe with éhanges of width- dimension of fhe upper cab-in.et'
is obtained. | |

In Fig. 13, as supplementary side walls, a left insert 31
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and a right i-nseri: 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 us_ed 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 lbwer cabinet used iq the'
receiver having the upper cabinet 26 of 5l1-inch class is
fabricated. Similarly, using the iowér cabinet 30 used in the
receiver of 43-:I.nch cl'ass, the wide-screen television receiver
having the upper 'cabinet 28 of 16:9 size wide sci‘een of 46-
inch class can be also manufactured. As the resin mold for
injection molding of the chassis, by using the teleécopic mold,

the supplementary side walls can be formed integrally.

Exemplary Embodiment 3

A projection type television receiver in e’xempla:;y
embodiment 3 of the invention is explained. Fig. 14 and Fig.
15 show a projection type-télevision récéiver 300 in .exemp]..ary
embodiment 3. Fig. 14 is an essential exploded side viev;v of

upper cabinet and uppef back cover, and Fig. 15 is a side view

of a process of mounting the upper back cover. Inthe projection

type television receiver 300 of the embodiment, the upper
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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 6pen. The viewer side_. of the upper
cabinet 151 has an opening corresponding td the screen size.
Toward the viewer side opening, a lenticular iens sheet 36 and
aFresnel lens sheet 37 are éequentially 1aminated. _Then, ﬁsing
a screén holder 38, the lenticular lens sheet 36 and.fresnel
lens sheet 37 tightenediwith screws to the upper caﬁiﬁet 151.
The upper cabinet 151 fupctions 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 reflécting the_projection
light ffom the optical unit 12.is disposed at the inner side
of an upper back cover 152. As. sh‘own in Fig. 15, the'_upper back
cover 152 is tightened to the top of a 1ower'gabinet 154 with
screws. . | |

Then, the upper cabinet 1-5'1 comprising the lenticular lens |
. sheet 36 and Fresnel lens sheet 37 is fitted to the upper back
‘cover 152.

Not iimited_to.thislconStitution, it is also possible to
cbmpose so that the upbef cabinet 151 may stand alone
temporarily 6n the lower cabinet 154. As the s_tanding.method,
the same structure as the upper back cover, or the étructﬁre
of planting two shafts on the top of the lower cabinet 154 aﬁd

combining the shafts with the holes in the upper cabinet may
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be also possible.
In this configuration, the depth dimension of the upper
cabinet can be réduced. 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 Embod:l.ni_ent 4

A projection type television 'réceiver 400 in exemplary
embodimen..t 4 of the invention is explained. Fig. 16 is an
- essehtial, sectional view seen from a side direction of the
projection type 'televisipn receiver in émbodiment 4, and Fig.
17 shows an perspective essential view before assemﬁly and_ai
side view after assémbly of the projection type telévision
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 164 fitted to the lower
cabinet, speaker systems 42, 43, 46, 176, 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
162, a transmission type écreen, and a reflection mirror 41.
The chaséis and projection unit are. coupled tpgether. The
refiection mirror (film mirror) 41 is aiSpose_d at the back side
of the upper back covér 162. As shown in Fig. 16, a plumb 40

is disposed in at least one of the bottom of the lower cabinet
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164 and the rear side of the upper back cover 162. The plumb
40 has a f’unbtion of prevénting tumbling of the projection type
television receiver 400. _Or, as. shown in Fig. 17 (B), an
énti-tumble leg 44 is disposed at the front lower part of the
lower cabinet 174. 'Thus, at 1east.one of the plumb 40 and
anti-tumble leg 44 is disposed.

In Fig. 16, the plumb 40 is disposed at the bottom side of
the lo_wer cabinet 164 and the rear inner side of the upper back
cover 162. Thé.t 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 covér 162 by means of a tightening screw 33. The plumb .
40 has an arbitrary weigﬁt dépending on the model type.

If the tumble preventing force ié not enough with the plumbs
disposed'at'two position_s-, as shown in Fig. 17 (B), an L-shaped
anti-tumble leg 44 is disposed at the front side (viewer side)
of fhe lower cabinet 174 in contact with the'ground.. In Fig.
17, the television.recéiver comprises a speaker grill 42, a
i .speaker'grill fixing bragket 43, tightening screws 45, speaker
_grill_tighfening screws 46, and éasters'47.

In this configuration, the  depth dimension of the
prbjecfion.type televisidn.receiver can be:reduced in a range
of about 40 cm to about 45. cm. Thﬁs, the projection type

television receiver adjusted to the depth dimension of the

general furniture is obtained.
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Thus, according to the invention, by dividing into upper.
and lower blocks of chas_sis and projection uni.t, the assembling
'W6rk-is eésy. Further, the chassis can:be used commonly in
manufacture of receivers differing in size.

By forming the cabinet of eadh‘block by'injectiqn.molding
from resin, the weight'is reduced, the number of parts is
curtailed, énd hence the cost is reduced.

By disposing at 1¢ast one of the plumb and L-shaped leg,
the depth dimension of the television receiver is redﬁced;‘
Further, tumbling of the television receiver reduced in
thickness can be preveﬁted.

As the chassis has ajplurality of spaces dividéd-b§'
partition walls, | the rigidity of the. cabinét is improved. Each
control circuit board disposed in a plurality of spaces is
prevented from having thermal effects mutuélly.

Since the chassis and'projection unit are separated,
'.tré'nsfer of heat or dust befween the chassis and pr_ojéction unit
is prevehted.. As the partifion bqard is inclined, or the
 §artition board is made of metal member, release of heat

generated inside the television receiver is promoted.
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What is claimed is:

1. A projection typé felevision receiver compi‘ising:
(a) a chassis, | |
said chassis including a lower cabinet, a lower back éover
fitted to said lower cabinet, an image display device, a speaker
system, an optical unit, and a contz_'ol circuit, and
(b) a projection unit installed at the upper side of said
chassis,
_ said‘ projectionunit including an upper back cover, an upper
cabinet, a transmission type screen, and a reflection mirror,

wherein said chassis and projection unit are mutually

1inked .

2. The projection type television receiver of claim 1,
wherein said upper cabinet has a nearly qu shape,
said upper cabinet functi'ons'also as a screen frame, and

sald transmission type screen is fitted to the upper

cabinet of nearly box shape.

3. The projectiori type television receiver of claim 1,

wherein said upper cabinei:__i_s fitted to s_aid upper back cover.

4. The pro:jection type televis:l.on receiver of cla:.m 2

wherein said transmlssion screen has la.minated lenticular lens

I IIIIIII (] Illll i Illl
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sheet and Fresnel lens sheet;

5. The projection type television receiver of claim 1,
‘wherein_at least one selected from the group consisting of the
lower cabinet, lower back cover, ﬁpper cabinet, and upper back

cover is made of a resin material. -

6. A projectidn type television récéiver comprising:

(a) a chassis,

said chassis inclﬁding a lower cabinet and a speaker box,

(b) a projection uﬁit installed at the upper side of said
chassis, |

said projection unit including an upper cabihet, and a
transmission type screen installed on said upper cabinet, |

wherein séid lower cabinet and speaker box are mutually

formed integrally, thereby enhahc‘ing the rigidity of the lower

" cabinet.

7. The projection fype’television receivér of claim 6,
wherein said chaésis includes a 1owérfback cover fitted
 to the 1o§wer cabinet, .an image displa.y device, a speaker system
disposed in the speéker_box, an optical unit,_and a control-
'circuit,land | | |
said projection unit.include§ an upper cabinet fitted

to the upper back cover, and a reflection mirror.
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8. The projection type television receiver-of claim 6,
wherein said speaker box has a plurality of speakér boxes,
~ and |
| said plurality of speaker boxes iﬁclude a left speaker box
fornied integrally with the lower cabinet at the upper left
corner of the lower'-cabinet. and a right -s_peaker box formed
integrally with the lower cabinet at the upper right corner of

the lower cabinet.

9. The projection type television receiver of claim 6,
wherein said lower cabinet has a partition wall disposed
in the lower cabinet, and |

the lower cabinet has a plurality of spacés divided by said
partition wall. .

10. The projection type television receiver of claim 9,
wherein said chassis has a plurality of control circuit
boards, and _ |
. _each control circui-;:t_board of éaid'pluxjality of control
circuit boards is disposed at le_'ast. in two spaces of éaid
plufality of spaces,
| the_réby p:reve'nt'inég. mutual théimal_ effects of each coptrol

W
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11. The projection type television receiver of claim 9,

wherein said plurality of spaces' include a central

chamber formed in the center of the lower cabinet , a left chamber

formed in the left part qf the lower cabinet, and a right chamber
formed in the righ'_t pai't of the lower cabinet, and

said speaker boxes include a left sp_eaker box dispo'se'd

at the upper side of _the‘ left chamber and a right speaker box

disposed at the upper side of the right 'chamber.

12. The projection type telévisién receiver of claim 6,
further compr'ising a plate disposed between the chassis and
projection unit in order to divide the chassis and projectiori
unit,

wherein said p_late has a function of prevénting invasion

of at least one of dust and heat, mutually in the chassis and

projection unit.

13. The projection type television :feceiver of claim 12,
whefe:l.n said plate has a partition board in an inclined
shape, and . | o |
said pa_:;:tit'ion boai:d forms a flow of air along the slope
~ of the partition board.

14. The projection type television réceiver of claim 12,

wherein_' said plate is a metallm_ember.

AR
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15. 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 ., 4 speaker
box, a sﬁeaker_ system, an optical unit, and a control circui.t,
(b) a-projection unit installed at the upper side of said
chassis, ' ' |
said projection unit including an upper back cover, an.
uiip,er cabinet, a transmission type screen, and a reflection
mirror,
wherein said speak_er box is formed integrally with said.
lower cabinet, at both corners of the top side of the lower

cabinet, and

said speaker box has a plurality of ribs disposed on the
-htop of the speaker box,

thereby preventing the vibration generated in the speaker

box from transmitting to the projection unit.

16. The projection type television receiver of claim '15','

wherein said plurality of ribs are grating ribs.

17. The projection type i:elevisib_n receiver of claim 15,

wherein said speaker system has a baffle board disposed

- - 32 -
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detachably at the front side of the speaker box.

18. A projection type television receiver comprising:
(a) a chassis, | |
- said chassis including a lower cabinet, a lower cover
fitted to said lower cab;i.net, an image display device, a Spe_aker
system, an 6pticai unit, and a control circuit, and
(b) a projectidn unit installed at the upper side of said
chassis, o
| said projection unit including an upper cabinet, an
upper back cover fitted to said upper cabinet, a tran'smission
type screen, and a reflection mirror,
wherein said lowér cabinet h‘as.a first guide dispoéed 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.

19. A projection type television receiver cbmprising:
(aj a chassis,

_‘sai.d chassis including a lowerl éa_binet, a lower cover
fitted to said lower cébinet , an imagé display device, a speaker
system, an optical unit, .and ‘a control circuit, and

(b)_ a projection unit :I_.nst'allel:d. at the uppér side of said

chassis,

- R A 0
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said projection unit including an upper cabinet, an
uppér; back cover f£itted to .said'upper cabinet, a transmission
type screen, and a reflection mirror,
wherein said lower cabinet further includes a left
supplementary side wall disposed défachably _in. the left part
of the lower cabinet, and a right supplementary side wall
disposea detachably in the right part of the lower cabinet,
thereby va.rying the dimension of the 1owe_r- cabinet

‘flexible, corresponding to the change of width dimension of the

upper cabinet.

20. A pr;ojectibn type teievision receiver comprisihg:
(a) a -ch'assis, | |
said chassis :I.pcluding a lqwer cabinet, a low.er cover fitted
to said lower cabinet , an image display device , a speaker system,
an opfical- unit, and a contrdl circuit,
-(b) a projection unit installed at the upper side of said
chassis, |
said projection unit including an upper back cover, an upper
. cab:l_.nef, a transmissio_n tYpe screen, and a reflection mirror,
(c) at least one plumb 6f a first plumb disp’oéed in the bottom
of the lower cabinet and a -'f_irs'_t-plumb_ disposed'in the rear p_art '
of the upper back cover, |

wherein said chaésis_ and projection unit' are mutually

T L L.
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linked, thereby preventing tumbling.

21. The projection type television receiver of claim 20,
further comprising an anti-tumble leg disposed in the front

lower part of the lower cabinet.

22. A manufacturing method of projection type television

receiver comprising the steps of?
(a) making a lower cabinet,
(b) making a lower back cover,
L(c) making an upper cabinet,
(d) making an upper back pover,
" (e) fittirig the 16wef: back cover to the lower cabinet, and
(f) coupling the upper back cover and upper cabinet on the

lower cabinet by coupling means.

.23. The manufacturing method .of projection type

television receiver of claim 22, further comp:iéing the steps

of:

(g) placing a speaker system, an optical unit, and a control

circuit in the 1owér cébi‘net, '

(h) installing a transmission screen iﬁ the upper cabinet,

and

(1) installing a reflection mirror in the upper back cover.

o ) R M 0
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24. The manufacturing method of projection type television
receiver of claim 22,

" wherein said step of making fhe lower cabinet includes
a step of forming a speaker box integrally in the lower cabinet,

at the upper corner of the lower cabinet.

25. The manufacturing method of proj ection type telévision
receiver of claim 22, |
wherein said steb of making the lower cgbinet includes
a step of forming the lower cabinet by a fesin material,
said step of making the upi:er cabinet includes a step
of forming the uppér cabinet Sy a resin material,
. said step of making the' lower back covér includes a step
of forming the lower back cover by a resin material, and
said step of making the upper back cover includes a step

of forming the upper back cdver by a resin material.

26. The manufacturing method of projection type television

receiver of claim 23,

ﬁherein said lower ﬁabinet has a pluralitj of small
chambers divided by partition walls ,  and
said step (g) includ_es é st'ep'of. placing a first control |
circuit ‘poé.rd in a first _sm&ll_chamber of the plurality of small
chambers. and a step of plac:l.r_xg._a ‘second <':on1.:.rol circuit.board

i_n a éecbnd small chamber of the pl-urali‘lfy of small chambers.

. \\\\\\\\c\\\\\\h\\\\\\\\\s\\\\*\\_'
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27. The manufacturing method of projection. type television
receiver of claim 22,
wherein at least 6ne of the iower cab.inet and lower back
cover has a partition board, and _ |
said partition bqard has a function of dividing into the

upper side and lower side of the partition board.

28. The manufacturingmethod of projection type television

receiver of claim 27,

wherein said par{:ition board has .a shape inclined to the
horizontal direction, and

the partitibn board has a function of forming a flow of

air along the inclined shape to release the heat to outside.

29. The manufacturing method of projection type television
receiver of claim 27, |
wherein said partition board is made of a material having a

thermal conductivity equivalent or superior to that of metal.

30. The manufa.c_turing method of projection iype te;evision
receiver of claim 22, .

wherein said step of making the iower cabinet includes a
step of forming a speaker box iritegrally ﬁith the lower cabinet.

at the upper corner of ‘the lower cabinet,

|
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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.

31. The manufacturing method of projection type
television receiver of claim 22, furtherl coinprising the step
of:

(j) placing at least one selected £rom the group consisting
of: - | _

i) afirst plumb placed in the botto_m of the lowei: cablnet,
ii) a firs_t plumb placed in the rear part of- the upper

back cover, and

ii) an anti-tumble leg placed in the front lower part

of the lower cabinet.

32. The manufacturing method of projection type television

receiver of claim 22,

wherein said step (£) of putting the upper back cover
~ on the lower c:_abinet incluc_ies a step of mounting the_upper back
" cover on the lov;er cabinet, in a sélf-supporting state of the
upper back cover, while fitting a second guide formed in the

upper back cover to the £irst guide formed in the lower cabinet.

gy
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receiver of claim 22,

wherein said upper cabinét 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.

34. ' The manufacturing method of projection type
television‘receiver of.claim 22, further comprising the step
of: |

(1) a step of coupling a supplemeritary side wall detaéhably

-at least at one side of right side and left side of the lower

cabinet.

35. The _ménu_facturing method of projection type television
:edeiver of claim 22,
wherein said step of coupling the upper back cover and
‘upper cabinet on the_ lower cabinet ihcludes a steé 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

cabinét .

36. The manufacturing mef.hod of projection type
television receiver of claim 22, further comprising:

a step of niounting a transmission type screen on the upper

cabinet,

e
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wherein said step of cbupling 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.
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