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PRQIECTI ON DI SPLAY APPARATUS AND HEAT DI SSI PATI NG METHOD BACK

ND OF THE
| NVENTI ON 5 The_present !nventlon relates to a prOJectlonAmmWH“ mmmw
apparatug in which a projection tube and screen are arra

housi ng and a heat dissipating nethod therefor and, nore partaoubarly, to
a projection display apparatus in whieh an epening for dissipating 10 heat
of a projection tube is fornmed in its housing and a heat dissipating

met hod therefor. Recently, as the size of a television set increases, a

projection television set has begf g dsvelppetwidrRgome very popular as a

projection 15 display apparatus. In a projection television set, a screen

and proj ecti onpgolECEIEN ant @POSY APPARNOUS|I AUD HARTapgesISATERA than that
in a television set using a cathode-ray tube is provided. FIGS. 7A, 7B,

and 7C are vi eywTisbow ng an 20 enbodi nent of a conventional projection
television set, in which FIGS. 7A and 7B are its rear and side views,
respectively, and FIG 7C i SBACKGROUND aFprafFeCNVBNTIONDe used in it. This
projection television set 1 is constituted by a projection box T and |ight
box L. A 25 refl ectThg present20nsbntmonnrel&teEBtbsaf progdcikhohhe
display apparatus in which a projection tube and screen
are arranged in its housing and a heat dissipating
method therefor and, more particularly, to a projection
display apparatus in which an opening for dissipating
10 heat of a projection tube is formed in its housing and
a heat dissipating method therefor.

Recently, as the size of a television set
increases, a projection television set has been
developed and become very popular as a projection

15 display apparatus. In a projection television set, a
screen and projection tube are arranged in a housing.
A larger screen than that in a television set using a
cathode-ray tube is provided.

FIGS. 7A, 7B, and 7C are views showing an

20 embodiment of a conventional projection television set,
in which FIGS. 7A and 7B are its rear and side views,
respectively, and FIG. 7C is a view of a projection
tube used in it. This projection television set 1 is
constituted by a projection box T and light box L. A

25 reflecting mirror 20 shown in FIG. 7B is formed in the

projection box T. A projection tube 21 shown in

FIG. 7C is set in the light box L. The light box L has
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projection box T. A projection tube 21 shown in FIG 7Cis set in the |ight
box L. The light box L has I I I L L 1 1 1 bt e r~1 11 111
111 vIi 1l 1 *@0002* 2 ventilation ports Hin its side and rear
surfaces. For exanple, the projection tube 21 is constituted by a
projection lens 8, radiator/picture projection tube fixing netal nmenber 9,
picture projection tube phosphor 5 screen2l0,- picture projection tube 11,
defl ecting yoke 12, and the like. An exanple of the projection television
set is disclosed in Jpn. Pat. Appln. KOKAI Publication No. 2-94784. Heat

di ssi pation ofyéfi 51 R¢ 0bECHEPPst B! €I $£ONs88E A8 keapekhipkhedsas Fgll ows.
Air heated by electric circuit conmponents on a circuit board, the picture

proj ection tubexample} hehaepresétngoN 0kbEOp1S€aNBbAGLi80tEABEY hromt he
picture projection tube by deflection is taken in through the ventilation
ports Hin thepddjbotiom semfage tadiasboyp)lcandespdejauytianesupkower than
t he phosphor screen of the picture projection tube) of the tel evision set.
Heat is then dfssipatredtalroembée 9enpithtrenpporiéstbohnttthe pkasphurf ace
and side surfaces (lower than the phosphor screen of the 20 picture

proj ecti®on tubdgregnthe, telieviseoprepect Tonstubausds defilecting gbkeir in
the television set, so an _increase in internal tenperature is decreased.
In a conventi ohdd PR@jelei bhkeel edsevamgde, of hthe projection

television set is disclosed in Jpn. Pat. Appln. KOKAI
Publication No. 2-94784.
Heat dissipation of this projection television set
10 is performed as follows. Air heated by electric
circuit components on a circuit board, the picture
projection tube, and the deflecting yoke for scanning
an image from the picture projection tube by deflection
is taken in through the ventilation ports H in the
15 bottom surface (not shown) and side surfaces (lower
than the phosphor screen of the picture projection
tube) of the television set. Heat is then dissipated
from the ventilation ports H in the rear surface and
side surfaces (lower than the phosphor screen of the
20 picture projection tube) of the television set. This
causes convection of air in the television set, so an
increase in internal temperature is decreased.
In a conventional projection television set, the
heat dissipating openings of the television set cabinet
25 are formed in the light box L where the projection tube
21 and the like are set. Accordingly, these openings

can only be formed lower than the phosphor screen of



)
heat di ssipating openings of the television set cabinet 25 are forned in
the light box L where the projection tube 21 and the |ike are set.
Accordi ngly, these openings can only be fornmed | ower than the phosphor
screen of - 3 the picture projection tube. Thus, heat generated by the
picture projection tube and deflecting yoke cannot be exhausted to the
outside of the television set efficiently. Fhis is because no openings are
formed 5 above the heat source (the picture projection tube, the
defl ecting yoke), and because heat generating conponents of the electric

circuit on thetﬁérﬁﬂéEuPQaﬁQOJ@ét§énoﬂuﬁge b@ﬁﬁ@”‘ﬁ@éﬁaﬁénékg%eaf pihe
cabinet. If any opening is to be forned above f he phosphor screen” 10 of

the picture pr@]h@%i@ﬂuiélb?roﬁfééeiaﬁl' thbghhn@ntieri Bat i hgoypkhecapaBikng
enters a projection optical path extending fromthe picture projection

tube to the projechanstegreenthdhbatdegeadesthbetedsolidibansand contrast
of a projection inmge on the screen. 15 BRI EF SUMVARY OF THE | NVENTI ON |t
is an object oéffheienedent Thienisobetausprnei dpeaipge] eckti dorakdpl ay
apparatus in which a heat dissipating opening and |ight-shielding plate
are arr@anged aloweptlog ebeabnsboxrceo(thesppaterheprogbcaidf pubpecthen tube
and the |like without causing interference of external light with a

proj ection opi¢Ehechand, yake) : hantebecdiissi baskFogesptatingf the

projection tube and the like is inproved w thout
components of the electric circuit on the circuit board

exist on the bottom surface side of the cabinet. If
any opening is to be formed above the phosphor screen

10 of the picture projection tube, external light entering
from the opening enters a projection optical path
extending from the picture projection tube to the
projection screen. This degrades the resolution and
contrast of a projection image on the screen.

15 BRIEF SUMMARY OF THE INVENTION

It is an object of the present invention to

provide a projection display apparatus in which a heat
dissipating opening and light-shielding plate are
arranged in a projection box to dissipate heat of a

20 projection tube and the like without causing
interference of external light with a projection
optical path, and the heat dissipation effect of the
projection tube and the like is improved without
degrading the resolution and contrast of a projection

25 image on a screen, leading to improved operating
characteristics.

According to the present invention, there is



degrading the resolution and contrast of a projection 25 inmage on a screen,
| eading to i nproved operating characteristics. According to the present
invention, there is - 4 provided a projection display apparatus conprising
a housing including a first box and a second box placed on the first box,
a screen forned on a front surface of the second box, projection nmeans for
projecting image 5 light toward the screed ard arranged such that a main
body thereof is nounted in the first box and that a projection surface for
the image light is located in the second box, an opening fornmed in that

surface of thﬁré@f@@& Q0§r$?é891bﬁ 8998§b9eab8a§a§HEféBﬁp%@@&ﬁgtQe 10

screen is forned, and shielding plate arranged 1n the Second box

to extend froméﬁglﬂ@eﬂhaguamgrd thestppekeshion BBaBRdSBoaxpekbal |ight
fromthe opening does not enter a projection optical path extending from

the projectionosuthaceisbttbexpraj eereen feamsdt ont Befrdhtseue€hceTHE
present invention has the above arrangenent. Even if an opening 13 for
exhausti ng heathéssécongdbor, phejpcojient meanbofof prbhethéngcimage Si nce
the light-shielding plate 17 (25) is prepared, external 20 light fromthe
openi ng Yoes nbighht eovaré whehstheenpanfestrengegt svah phth @4maihe
opening 13 can thus be forned at a position higher than in the
conventional kede. tihereedi hgl younhedopenthg Eansbebsat anhdghbatt Ban
projection surface for the image light is located in
the second box, an opening formed in that surface of
the second box which is opposite to a surface where the
10 screen is formed, and a light-shielding plate arranged
in the second box to extend from the opening toward the
projection means so external light from the opening
does not enter a projection optical path extending from
the projection surface of the projection means to the
15 screen.
The present invention has the above arrangement.
Even if an opening 13 for exhausting heat is formed in
the projection box T with the screen, since the
light-shielding plate 17 (25) is prepared, external
20 light from the opening does not interfere with the
projection optical path 14. The opening 13 can thus be
formed at a position higher than in the conventional
case. Accordingly, the opening can be set higher than
the phosphor screen of the projection tube. Hot air
25 and the like rising from the deflecting yoke which

scans an image from the projection tube by deflection

can also be exhausted and dissipated efficiently from



t he phosphor screen of the projection tube. Hot air 25 and the |like rising
fromthe deflecting yoke which scans an imge fromthe projection tube by
defl ection can also be exhausted and dissipated efficiently from- 5 the
opening at a high position. Thus, a projection display apparatus which has
an inproved heat dissipating efficiency and a high operation stability
can be provided. 5 BRI EF DESCRI PTI ON O THE SEVERAL VI EWs OF THE DRAW NG
FIG 1 is a rear view showing a projection television set according to an
enbodi nent of the present invention; FIGS. 2A to 2C are views show ng the

projection 10chel e¥esing aetaaneghdphBgit9ohhe enhadi gepto9bcthen Present
invention; FIG 3 is a view show ng the arrangenent of ~picCture projection

tubes in the paospréyompbeteviisi @RicEehadcaar dinpgotedt Aeaenbodi nent of the
present 15 invention; FIG 4 is a side view show ng the projection

tel evi sion setdassopdthggt effheienbodanank highhepepaesent stapentiicgn; FI G
5is a side view showing a projection 20 television set according to
anot her enbodi centbefptbeidpdesent invention; FIG 6 is a side view show ng
a projection television set according to still another enbodi nent of

5 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

FIG. 1 is a rear view showing a projection
television set according to an embodiment of the
present invention;

FIGS. 2A to 2C are views showing the projection

10 television set according to the embodiment of the
present invention;

FIG. 3 is a view showing the arrangement of
picture projection tubes in the projection television
set according to the embodiment of the present

15 invention;

FIG. 4 is a side view showing the projection
television set according to the embodiment of the
present invention;

FIG. 5 is a side view showing a projection

20 television set according to another embodiment of the
present invention;

FIG. 6 is a side view showing a projection
television set according to still another embodiment of
the present invention; and

25 FIGS. 7A to 7C are views showing a conventional

projection television set.



t he present invention; and 25 FIGS. 7A to 7C are views show ng a
conventional projection television set. 6 DETAILED DESCRI PTI ON OF THE

| NVENTION A projection television set according to an enbodi ment of the
present invention will be described in detail with reference to the
acconpanying drawings. 5 FIGS. 1 to 2C are views showi ng a projection

tel evision set according to an enbodi rent of the present invention, in
which FIGS. 2A, 2B, and 2C are plan, front, and side views, respectively.
FIG 3 is a view showing the |ayout of picture projection tubes in the 10

projection television sgkTa¢ELPdDRECRE PrhONPOESeRE INOERHMIORN. FIG 4 is a
side view showing the projection television set according to the

enbodi ment  of the presenéct DyRNtE0BvisPhA] 86t aBcdeleryStenanet of the
Present 15 Invention> Referring to FIGS. 1 to 4, the housing of a

proj ection telémbddimbmﬁnoﬂ.EM@Opde@gntolhhenpieﬁewill|n&eaésaﬁlbeddivided
into two portions, i.e., a projection box T and |light box L. The |ight box
L 20 mainly incorgorat bswatiprogfetennet ubetRé andompangliegt drawengspnent
unit 23 including a tuner unit and audio unit. The projection tube 21 has
a lens & and FIGSatl athedCtarei vhevst beovight abprofeotipnotetevdaibox T
side with a picture projection tube setting netal
set according to an embodiment of the present
invention, in which FIGS. 2A, 2B, and 2C are plan,
front, and side views, respectively. FIG. 3 is a view
showing the layout of picture projection tubes in the
10 projection television set according to the present
invention. FIG. 4 is a side view showing the
projection television set according to the embodiment
of the present invention.
<Projection Television Set of the Present
15 Invention>
Referring to FIGS. 1 to 4, the housing of a
projection television set 1 according to the present
invention is divided into two portions, i.e., a
projection box T and light box L. The light box L
20 mainly incorporates a projection tube 21 and an
electric equipment unit 23 including a tuner unit and
audio unit. The projection tube 21 has a lens 5, and
is attached to either the light box L or projection box
T side with a picture projection tube setting metal
25 member 7.

FIG. 2B is a front view of the projection

television set 1. A screen S is formed on one surface



25 menber 7. FIG 2B is a front view of the projection television set 1. A
screen S is fornmed on one surface 7 of the projection box T. A front panel
26 is forned at the center of the Iight box L. A control panel 27, power
switch 28, and the |like are arranged on the front panel 26. Loudspeakers
19 are set on the left and 5 right of the light box L. An audi o signal
reproduced by the tuner unit and audio ufit -is reproduced by the

| oudspeakers 19. The screen S for receiving an inmage projected by the
projection tube 21 and displaying it is formed on 10 the front surface of

the projectionoboxhd. pAofekteshi BExNTLI O 28cher phaeei Pindsi wBgReki ght
projected fromthe projection tube 21 is fornmed In the projection box T.

As shown in Fl€hedcehberpo6j enei DiighboksoX as theceharadt pansti ¢7feature of
the present 15 invention has an opening 13 in its rear surface. A

|'i ght - shi el di ngopéat swiZchn#é8t hendakhesutkaceref akreangptopactihen fikextT form
a duct 15. The light-shielding plate 17 has projection |ens duct holes 18
(see FIG 3) panek.go6, thoedspeakeonasl9Theel eas Bnotheadkf20apdoj ecti on
tube 21 described above is exposed fromthe corresponding duct hole 18 to
the insi®de of rhehtpedjelkei bhabbxbdx A.bl Bnepudomaygbelsuepabbyucegr ovi ded,

as shown in FIG 4. This can pronote the heat dissipation effect.
by the tuner unit and audio unit is reproduced by the

loudspeakers 19.
The screen S for receiving an image projected by

the projection tube 21 and displaying it is formed on

10 the front surface of the projection box T. A
reflecting mirror 20 for receiving image light
projected from the projection tube 21 is formed in the
projection box T. As shown in FIG. 4, the projection
box T as the characteristic feature of the present

15 invention has an opening 13 in its rear surface. A
light-shielding plate 17 and the wall surface of the
projection box T form a duct 15. The light-shielding
plate 17 has projection lens duct holes 18 (see FIG. 3)
at, e.g., three portions. The lens 5 of each

20 projection tube 21 described above is exposed from the
corresponding duct hole 18 to the inside of the
projection box T. A blower 22 may be suitably
provided, as shown in FIG. 4. This can promote the
heat dissipation effect.

25 In the projection television set with the
arrangement according to the present invention, for

example, a reception signal received by an antenna is



25 In the projection television set wth the arrangenent according to the
present invention, for exanple, a reception signal received by an antenna
is 8 decoded by the tuner unit and reproduced to forma video signal.
Alternatively, a video signal is supplied froma VIR (a video tape
recorder) or the |ike. The electric equipnent unit 23 receives such a 5
video signal, anplifies it, and supplies i& t-0 the projection tube 21. The
projection tube 21 projects image light. The inage |light projected by the
projection tube 21 irradiates the reflecting mrror 20 once, and its 10

reflected |ighfjeb8dBEObYCERE tAnthReussteaRdSreprbau@ed@ntd Y% ol N this
projection television set 1, the exhaust duct 15 as the characteristic

feature of thevpaesebignhlvenhieerhasikvleyopaniviged3 sdegseni hed above. Since
15 the light-shielding plate 17 is arranged to shield external |ight

entering from shppdpedi igoh3a ViR (axtvédeal thightredoesierQt centtée a
projection optical path 14. Wen heat in the box is exhausted by the

bl ower 22 or ihkeli kB®hehedkcgener anedphgnthanprtop8cirear itvelse s2ith 20 a
defl ecting yoke, and the |ike can be sufficiently dissipated.

Al ternatbvel y, vodeer sagnaimyabplidkes it oantdheubpi ielsr ddigliot ltdeopeni ng 13
to cool the projection tube 21, deflecting yoke, and the like. It should
be noted that PrRopiRetapnakybrert .of Theeprojection tube 21 projects

image light.

The image light projected by the projection tube

21 irradiates the reflecting mirror 20 once, and its
10 reflected light is projected to the screen S to form an
image.

In this projection television set 1, the exhaust
duct 15 as the characteristic feature of the present
invention has the opening 13 described above. Since

15 the light-shielding plate 17 is arranged to shield
external light entering from the opening 13, the
external light does not enter a projection optical path
14. When heat in the box is exhausted by the blower 22
or the like, heat generated by the projection tube 21,

20 a deflecting yoke, and the like can be sufficiently
dissipated. Alternatively, outer air may be taken into
the box through the opening 13 to cool the projection
tube 21, deflecting yoke, and the like.

It should be noted that in the arrangement of the

25 exhaust duct 15 of the present invention, the opening
13 of the duct 15 can be set at almost the same height

or higher than a picture projection tube phosphor



25 exhaust duct 15 of the present invention, the opening 13 of the duct 15
can be set at al nost the sane height or higher than a picture projection

t ube phosphor 9 screen 10 and defl ecting yoke 12 which particularly
requi re heat dissipation. As a heat conponent tends to diffuse upward,
duct 15 can show a hi gher heat dissipation effect than in the conventional
device. 5 Wth the light-shielding plate 27, A nterference of external
light with the projection optical path 14 can be prevented. A drawback in
that the resolution, contrast, and brightness of an inage projected onto

the screen maycbeecdegbadad eariBetia@pyette TPUFhithe phltexhaush

ﬁ,cluct 15
with a high heat dissipation effect can™ be provi ded. "Besi des, the

tenperature ingegaseeoheatcaaksigathibgyi daisnat heatadioabonkRitCltendls to

projection tube fixing netal

i ncrease of thdisebdpbhhgonl| efjiedtcahabeidetheasedvealttionad dearge.in the
convergence quality caused by a distortion due to 20 expansion and
shrinkage of tWétbBckhenlupbh-ghieénpagapdrsei Ad,edsseirferieaceelodvi si on set

can al so be

decreased. <O her Enbodi nents of the Present |nvention>

ot her enbodi nefksesnalhdighéseithi fenpiredection optical path 14 can

10

15

20

25

be prevented. A drawback in that the resolution,
contrast, and brightness of an image projected onto the
screen may be degraded can be removed. Thus, the
exhaust duct 15 with a high heat dissipation effect can
be provided.

Besides, the temperature increase of a cooling
liquid in the radiator/picture projection tube fixing
metal member 9 can be suppressed. A change in focus
quality of the projection image on the screen which is
caused by a change in the refractive index for light
accompanying the temperature increase of the cooling
liquid can be decreased. Also, a change in the
convergence quality caused by a distortion due to
expansion and shrinkage of the screen upon a
temperature increase in the television set can also be
decreased.

<Other Embodiments of the Present Invention>

As other embodiments of the present invention,
FIG. 5 shows an exhaust duct with a different shape,
and FIG. 6 shows a liquid crystal projection type

projection display apparatus.

As

t he

menber 9 can be suppressed. A change in focus
15 qual ity of théfpsejepwhed,i thgedaptt Né sanheehowhiaCchiighercawsed by a
change in the refractive index for |ight acconpanying the tenperature



25 FIG 5 shows an exhaust duct with a different shape, and FIG 6 shows a
liquid crystal projection type projection display apparatus. 10 In FIG
5, the projection tube 21 does not project |I|ight through the projection
| ens duct hole 18 forned in the light-shielding plate 17, like in FIGS. 1
and 3. In FIG 5, alight-shielding plate 25 is bent before a 5 projection
tube 21. Thereby it realizes heat dissiption while shielding external
light. An exhaust duct with this shape is used due to the follow ng
reason. When a power supply 28 of a projection television set 1 is turned
off, the 10 tenperatnrBIGn thethel prbseenisat thbdegnedses. nbt bhbsecti ne, a
reverse air flow fromthe exhaust duct into the television is generated.
On this flow Hightetheosghhthe ppopettbont déryi diion hellellBr dbrinbe
outside. As the dust attaches to the surface of the projection lens, 15
the contrast, bnighenkightaphiebdbhatpbateflan LidigeinpFdjz8ct @dandtd.t he
screen decrease. This dust attaching to the surface of the projection |ens
can be prevent®d BiGsebiiaglitletdsBiraldinadpbatendSekhabentdbetfobel ew t he
surface of the 20 projection |ens b¥ means of the_ light-shielding plate 25
with the® abovePkphpetlqnatupg 2hhenThasebpwet rsapprgsi bettirned of f, dust
enters from an_opening, inmediately under the reflecting mrror. As the
distal end of $heStRREIeXtwhtLepehoflehRIsBrRFaER2S! LigRE .

An exhaust duct with this shape is used due to the
following reason. When a power supply 28 of a
projection television set 1 is turned off, the

10 temperature in the television set 1 decreases. At this
time, a reverse air flow from the exhaust duct into the
television is generated. On this flow, dust enters the
projection television set 1 from the outside. As the
dust attaches to the surface of the projection lens,

15 the contrast, brightness, and resolution of an image
projected onto the screen decrease.

This dust attaching to the surface of the
projection lens can be prevented by setting the distal
end of the exhaust duct below the surface of the

20 projection lens by means of the light-shielding plate
25 with the above shape. That is, when the power
supply is turned off, dust enters from an opening
immediately under the reflecting mirror. As the distal
end of the duct extends below the surface of the

25 projection lens, the entering dust is guided by the
duct aﬁd cannot flow toward the surface of the

projection lens. As a result, dust can be prevented



25 projection lens, the entering dust is guided by the duct and cannot
flow toward the surface of the projection lens. As a result, dust can be
prevented - 11 fromattaching to the surface of the projection |ens.
Naturally, in the sane manner as in FIG 1 described above, this

proj ection display apparatus can inprove the heat dissipating efficiency
and shows a 5 high operation stability-without inpairing the display inmage
quality. FIG 6 is a side view showing a liquid crystal projection type
projection tel evision set according to an enbodi nent of the present

invention. Referéhngtt@cAOngl & Enet BErELEVLEI @ReSBLoRaS L0 GWihd Ccrystal
projection unit 31. The liquid crystal projection unit™ 31 has a liquid

crystal display panghtd3dalbgckihi ght si3fhe mBdnpiOpRecthomrIleng 32. Even in
this case, in the sane manner as in the picture projection tube type 15
proj ection di sg¢ayridppdrabosedeshisbpdodbovtonadispihguappduatusScant h an
opening at a high position is fornmed w thout causing a decrease in inmage
qual ity by inimpfeventkeoheaktdinaliphtihy. efiéncéenayprofeshioes adi spl ay
apparatus is provided which has an excellent 20 heat dissipation effect,
so it operat eshsghbbyerFhioneshebelity witbheutf iinpairisgathandédpilayt he
opening or duct, dust will not enter fromthe outside when the power
supply is OFF.1magergedlskyiled in the art can realize the

FIG. 6 is a side view showing a liquid crystal
projection type projection television set according to
an embodiment of the present invention. Referring to

10 FIG. 6, the television set has a liquid crystal
projection unit 31. The liquid crystal projection unit
31 has a liquid crystal display panel 33, back light
34, and projection lens 32. Even in this case, in the
same manner as in the picture projection tube type

15 projection display apparatus described above, an
exhaust duct 15 with an opening at a high position is
formed without causing a decrease in image quality by
interference of external light. Hence, a projection
display apparatus is provided which has an excellent

20 heat dissipation effect, so it operates stably.
Furthermore, if a dust filter is arranged in the
opening or duct, dust will not enter from the outside
when the power supply is OFF.

A person skilled in the art can realize the

25 present invention by referring to various embodiments
described above. Various modifications of these

embodiments are apparent to the person skilled in the



25 present invention by referring to various enbodi nents described above.
Various nodifications of these enbodinents are apparent to the person
skilled in the 12 art. The disclosed principle in a broad sense can be
applied to various enbodi nents without requiring an inventive ability. In
this manner, the present invention covers a wide range which is not 5
contradictory to the disclosed principte &ad novel features, and is not
limted by the enbodi ments described above. As has been described above in
detail, according to the present invention, an opening for heat 10

di ssi pation lsater._rre@lhendaB_el_eéeuegwaei%%_ 9h a pRLAkeGkEneR dasPhry
apparatus (projection television set). | ight-shielding plate as part of

the exhaust duapplisdptevidedoas embetAaknksght thoom trleeuapemign@gn does not
enter a projection optical path. As a result, 15 there can be provided a

proj ection di sphagnappar abiiditp. wWihchhas adveese ithkl peecenaf the external
light to the projection optical path is suppressed, the heat dissipation
effect is inprougdntand thevevperawiidg rahgbi Whtighi dsexoél | ent, and a heat
di ssipating nethod 20 for the projection display apparatus. - 13 - WHAT IS
CLAI MED $S: 1.canpraflectpon dbsphaydappapratdspecdnpipdiengndanioyedi ng
including a first box and a second box

features, and is not limited by the embodiments

described above.

As has been described above in detail, according

to the present invention, an opening for heat

10 dissipation is formed in the projection box of a
projection display apparatus (projection television
set). A light-shielding plate as part of the exhaust
duct is provided so external light from the opening
does not enter a projection optical path. As a result,

15 there can be provided a projection display apparatus in
which an adverse influence of the external light to the
projection optical path is suppressed, the heat
dissipation effect is improved, and the operating

stability is excellent, and a heat dissipating method

20 for the projection display apparatus.



pl aced on the first box; 5 a screen forned on a front surface of the second
box; projection neans for projecting imge |ight toward the screen and
arranged such that a main body thereof is nounted in the first box and
that a projection 10 surface for the image light is |located in the second
box; an opening formed in that surface of the second box which is opposite
to a surface where the screen is fornmed;13nd-15 a |light-shielding plate
arranged in the second box to extend fromthe opening toward the

proj ecti on nmeans
proj ection optical
projection neans to the screen. 20 2. An apparatus according to claiml,
| i ght -shi ehdpngjetaienhassplahr apghrhelie, cbhgripiagection
surface of the projection neans projects Ilight into the second box through
t he through hol e,
25 image light energing fromthe projection surface. 3. An apparatus
according to cghhieed, omhehei firse boxght-shiel ding plate extends fromthe
opening toward 14
bent befdre the profescreanntansedooard thenti syripog. of4thanseppadat us
according to claiml1, wherein a

wherein the

10

15

20

25

box;

so that external light fromthe opening does not enter
pat h ext endi nguhtofst keapmepegki.-on surface of the

amdhoexiegnahcludghhgf aofirbhe bprnandg doesconatl Bbker the

the projection neans, and has a distal end which is

projection means for projecting image light toward

the screen and arranged such that a main body thereof

is mounted in the first box and that a projection

surface for the image light is located in the second

box;

an opening formed in that surface of the second

box which is opposite to a surface where the screen is

formed; and

a light-shielding plate arranged in the second box

to extend from the opening toward the projection means

so that external light from the opening does not enter

a projection optical path extending from the projection
surface of the projection means to the screen.

2. An apparatus according to claim 1, wherein the
light~shielding plate has a through hole, the
projection surface of the projection means projects
light into the second box through the through hole, and
external light from the opening does not enter the
image light emerging from the projection surface.

3. An apparatus according to claim 1, wherein the

light-shielding plate extends from the opening toward

a

v



space surrounded by the light-shielding plate and a 5 wall surface of the
second box forns a duct, the duct being utilized as a heat dissipation
path. 5. An apparatus according to claim1, wherein a reflecting mrror is
arranged on an inner surface of a rear portion of the second box, to
reflect and project 10 the inage light to the screen fromthe projection
means, and the opening is forned at a -boukHary between the first box and
the reflecting mrror on a rear surface of the second box. 6. An apparatus
according to claiml1l, wherein the 15 projection |ens includes a projection

tube driven bytie yiépoceidmaheardd andrRASCHT @DstEDSeABURLEEnORNsa di spl ay
surface of the projection tube, the projection Ilens being located in the

second box. 7.bdAt apPd ¢ UShaCSos Pesgidn Béahs dowsber ehs £hest28ox.

proj ection nmeans includes a light source, a liquid crystal which receives
light fromthe |ight.soimceppadatapdatabedingi tol cyhimwil hwhevedaoasi gnal ,
and a projection |lens which projects light enmerging fromthe liquid
crystal, the pmectswunrdendedadbngthechigbt+ah&ldhegsptand bod. a8. A

proj ection display apparatus conprising: a housing including a first box
and a setond boxll awrfaee sebdtloe steondriexbbrrma gcdeen, f bhaeduoh a front

surface of the second , box; _
being utilized as a heat dissipation path.

5. An apparatus according to claim 1, wherein a
reflecting mirror is arranged on an inner surface of a
rear portion of the second box, to reflect and project
10 the image light to the screen from the projection
means, and the opening is formed at a boundary between
the first box and the reflecting mirror on a rear
surface of the second box.
6. An apparatus according to claim 1, wherein the
15 projection lens includes a projection tube driven by a
video signal, and a projection lens mounted on a
display surface of the projection tube, the projection
lens being located in the second box.
7. An apparatus according to claim 1, wherein the
20 projection means includes a light source, a liquid
crystal which receives light from the light source and
modulates exit light with a video signal, and a
projection lens which projects light emerging from the
liquid crystal, the projection lens being located in
25 the second box.
8. A projection display apparatus comprising:

a housing including a first box and a second box



proj ection nmeans for projecting image light toward 5 the screen and
arranged such that a main body thereof 1is nmounted in the first box and
that a projection surface for the inage light is located in the second
box; an opening, forned in that surface of the second 10 box which is
opposite to a surface where the screen is forned, at a position higher
than the projection surface of the projectd on-neans; and a |ight-shielding
pl ate arranged in the second box to extend fromthe opening toward the
projection nmeans 15 so that external |ight fromthe openi ng does not enter

a projection opti&ah Patihextendt ngokfomthe projection surface of the
projection neans to the screen. 9. A heat dissipating nethod for a

projection displayaappaeéhusohastingnaal Feshtbexrandeacseenndsbeynd20
pl aced on the first box, for projecting inmage |ight from projection nmeans
to a screen fdsewed on a front surface of the second box, conprising the
steps of: arranging the projection neans such that a main body thereof is
nmounted in the firsprbopectionaneangsafo2bppoipetingninagéateghor tbhardmage
light in the second box, and form ng an opening in that surface of the
second Box whitthe i scopposing avrangedf aeehwheat &hwais bodyrekarepfovi di ng
a light-shielding plate in the second box to extend fromthe opening
toward the prolediewnted in the first box and that a projection
surface for the image light is located in the second
box;
an opening, formed in that surface of the second
10 box which is opposite to a surface where the screen is
formed, at a position higher than the projection
surface of the projection means; and
a light-shielding plate arranged in the second box
to extend from the opening toward the projection means
15 so that external light from the opening does not enter
a projection optical path extending from the projection
surface of the projection means to the screen.
9. A heat dissipating method for a projection
display apparatus having a first box and a second box
20 placed on the first box, for projecting image light
from projection means to a screen formed on a front
surface of the second box, comprising the steps of:
arranging the projection means such that a main
body thereof is mounted in the first box, locating a
25 projection surface for the image light in the second

box, and forming an opening in that surface of the

second box which is opposite to a surface where the



means so that external light fromthe opening does not 5 enter a projection
optical path extending fromthe projection surface of the projection neans
to the screen, and drawing in or exhausting air through the opening. 10.
A nmet hod according to claim9, conprising a 10 step of arranging a
reflecting mrror on an inner surface of a rear portion of the second box
to reflect and project image light tothkbscreen fromthe projection
nmeans, and form ng the opening at a boundary between the reflecting mrror
on a rear surface of the 15 second box and the first box to drawin or
exhaust air té&ecoagh, the opening. 11. A method according to claim9,
conprising a step of utilizing a duct fornmed by the space surrounded by

t he Iight-shieldi ngppbatdingdaalighk-shitadéngf pllhee2@nsenendekoxdas a heat
di ssipation path. 12. A nethod according to claim11l, conprising a step of
di ssi pati ng heaoxinotbeténdsfromxtheoopehiéngatawabddyhef prheeptapacti on
nmeans toward the duct to dissipate heat through the opening. 25 13. A

met hod accor dihgar® 8Pathatiiexeenpalsihghh fsewptbe apeanéhbngoesbhower to
the opening to dissipate heat in the first box fromthe main body of the -
17 projectionehe@fs2 iRl acthendoptiand BREL| pakendéns framothA t he

openi ng. 14. A heat dissigating met hod for a projection
projection surface of the projection means to the

screen, and
drawing in or exhausting air through the opening.
10. A method according to claim 9, comprising a
10 step of arranging a reflecting mirror on an inner
surface of a rear portion of the second box to reflect
and project image light to the screen from the
projection means, and forming the opening at a boundary
between the reflecting mirror on a rear surface of the
15 second box and the first box to draw in or exhaust air
through the opening.

11. A method according to claim 9, comprising a
step of utilizing a duct formed by the space surrounded
by the light-shielding plate and a wall surface of the

20 second box as a heat dissipation path.

12. A method according to claim 11, comprising a
step of dissipating heat in the first box from the main
body of the projection means toward the duct to
dissipate heat through the opening.

25 13. A method according to claim 11, comprising a
step of attaching a blower to the opening to dissipate

heat in the first box from the main body of the



di spl ay apparatus having a first box and a second box 5 placed on the
first box, for projecting imge |ight fromprojection neans to a screen
formed on a front surface of the second box, conprising the steps of:
arranging the projection neans such that a main body thereof is nounted in
the first box, locating a 10 projection surface for the image light in the
second box, and formng an opening imtHat surface of the second box
which is opposite to a surface where the screen is forned, at a position
hi gher than the projection surface of the projection nmeans, 15 providing a
| i ght - shi el di ngrgjeattel dm rideen s ecowndlrd bicixe tduex tamndl dioed pdtes dpest ng t owar d
the projection neans so that external light fromthe openi ng does not
enter a proj edtimugipttitoalogeiinext endi ng fromthe projection surface of
the projection neans to the 20 screen, and drawing in or exhausting air
through the openingi. A heat dissipating method for a projection
display apparatus having a first box and a second box
5 placed on the first box, for projecting image light
from projection means to a screen formed on a front
surface of the second box, comprising the steps of:
arranging the projection means such that a main
body thereof is mounted in the first box, locating a
10 projection surface for the image light in the second
box, and forming an opening in that surface of the
second box which is opposite to a surface where the
screen is formed, at a position higher than the
projection surface of the projection means,
15 providing a light-shielding plate in the second
box to extend from the opening toward the projection
means so that external light from the opening does not
enter a projection optical path extending from the
projection surface of the projection means to the

20 screen, and

drawing in or exhausting air through the opening.



