PROIECTI ON APPARATUS Field of the Invention The present

invention relates to a rear projection apparatus, and nore particularly,
to a rear projection apparatus having a |ight source by projecting |ight
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its screen, the liquid-crystal rear projector
Field of the Invention
The present invention relates to a rear projection
apparatus, and more particularly, to a rear projection apparatus

having a light source by projecting light from the rear of a

gscreen for projecting an image.
Background of the Invention

Inasmuch as rear projection video apparatus, e.g., a
ligquid-crystal reaxr projector (hereinafter referred to as
*liquid-crystal rear projection television") incorporating video
devices including a liquid-crystal display portion (hereinafter
referred to as "LCD"), an optical unit including a projection
lens, a light source, a mirror, etc. and having a screen attached
to an upper front thereof has been proposed.

A liquid-crystal rear projector is able to reduce its
depth and to widen its screen, the liquid-crystal rear projector
can be easily enlarged in size compared with a television
receiver using a cathode-ray tube (CRT).

FIG. 1 of the accompanying drawings shows such liquid-
crystal rear projector.

A liquid-crystal rear projector, generally depicted at
reference numeral 1 in FIG. 1, comprises an upper cabinet 2 and a
lower cabinet 3. The upper cabinet 2 houses a screen 4 disposed

at the front surface and a mirror 5 for irradiating the screen ¢

with rays of light of an image.
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can be easily enlarged in size conpared with a television receiver using a
cat hode-ray tube (CRT). FIG 1 of the acconpanyi ng draw ngs shows
such | i qui d- crystal rear projector. A liquid-crystal rear
projector, generally depicted at reference nuneral 1 in FIG 1, conprises
an upper cabinet 2 and a |ower cabinet 3. The upper cabinet 2 houses a
screen 4 di sposed at the front surface and a mrror 5 for irradiating the
screen 4 with rays of light of an imge.

2 The | ower cabinet 3 includes an optical unit 7 having a

projection lens 6, a | anp house portion #or irradiating the optical unit 7
with light and a @bﬁt tewer sabiinat (hoinalinera) ar RFPticadt Pﬂ?l%d‘at"ﬁégoﬁt i cal
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optical unit 7 with light and a control portion (not ahown) for
controlling the optical unit 7.

The lamp house portion 8 incorporates a lamp for
generating light, although not shown. Since the incorporated lamp
generates a heat of high temperature, the lamp is accommodated in
the liquid-crystal rear projector from the rear side and hence
cannot be easily exchanged, thereby protecting a user of the
liquid-crystal rear projector from a danger.

However, as described above, the lamp is set in and/or
removed from the lamp house of the liquid-crystal rear projector
from the rear side of the television receiver and therefore
cannot be easily changed. As a result, when a rear projection
type video apparatus is eﬁlarged in size, such large-sized rear
projection video apparatus faces a problem when the user changes
a lamp, i.e., it is troublesome for the user to exchange a
useless lamp.

A life of a lamp used in the rear projection type video
apparatus is not so long compared with a television receiver
having a CRT. If the lamp is burned out, then the rear
projection type video apparatus cannot display a picture at all.
Moreovér, the rear projection type video apparatus become very
much unreliable if it is repaired with a lot of time.

Furthermore, if the lamp is burned out, then such burned-

out lamp has to be exchanged by a technical expert because the



generates a heat of high tenperature, the lanp is accormpbdated in the

| i quid-crystal rear projector fromthe rear side and hence cannot be

easi |y exchanged, thereby protecting a user of the |liquid-crystal rear
proj ector from a danger. However, as described above, the lanp is
set in and/or renoved fromthe | anp house of the liquid-crystal rear
projector fromthe rear side of the television receiver and therefore
cannot be easily changed. As a result, when a rear projection type video
apparatus is enlarged in size, such |arge-sized rear projection video
apparatus faces a problem when the user Thanges a lanp, i.e., it is
troubl esomampogendiatiesca h@a€xsanigh Bempsrdtse.l aMfus, such useldsd ife of a
| anp used in the rear projection type video apparatus is not so |ong
conpar ed Wamp &stROte\AoseafYr bR dre éxchpagetig thedRPY Feauiringappenty M ned
out, then t.he rear rqQjectjon tvpe vid aphar cannot display a

pi cture at=1aF, £67 1}%&%59 E*’ﬁeu?é/elaersspl;gjﬁ cti or?r'%gge(/?t €0 “as%ﬁarg?it us becone
very michiapiel tabbfdhf al hebSré€RAICtRGeEdP 2 1oy Péridd®E time
Furthernore, if the lanp is burned out, then such burned- out lanp has to
be exchangsmpbyed witthrniheacasspef ttheedgdsvisian receiver having the CRT.

As described above, a large-sized rear projection type

video apparatus encounters with the above-mentioned problem that

a lamp, although it is indispensable for such rear projection

type video apparatus as a light source, is not so long in life

span and is not so easy to be exchanged when it is burned out.
SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide a rear projection apparatus in which a lamp house with a
lamp housed therein can be easily exchanged.

According to a first aspect of the present invention,
there is provided a projection video apparatus which is comprised
of a lamp house having a light source for irradiating light from
a rear of a screen, wherein the lamp house is attached to the
projection apparatus so as to become exchangeable from a front of
the projection apparatus body.

According to a second aspect of the present invention,
there is provided a projection apparatus which is comprised of a
cabinet, a screen disposed at a front of the cabinet, a lamp |
house having a light source therein, and accommodation means for
accommodating the lamp house at the front of the cabinet, wherein

the lamp house is changeable at the front of the cabinet.



3 lanp generates a heat of high tenperature. Thus, such useless lanp is
not so easy to be exchanged, thereby requiring plenty of tine for changing
t he .usel ess |l anp. Therefore, the user is wunable to watch a desired picture
for a long period of time conpared with the case of the tel evision

recei ver having the CRT. As descri bed above, a | arge-sized rear
projection type video apparatus encounters with the above-nentioned
problemthat a lanp, although it is Q|spensable for such ﬁear projection
type video apparatus as a |ight source I S not. so Iongtln | if span and is

not so easy to bé“’&ﬁ?fﬂéﬁ%eﬁf \Rihéhlﬁl q'??e&‘}r ﬁgdulﬁjtp’rese invention,
SUMVARY o . t
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i nvention to area o) ect apparat us | anmp house
with a | a:apiﬂ@u,sesd stc'li'eeﬁldﬁ.s:;m%eBEaeaSIﬂzy)rﬁxohaﬂged:abinet, a miAgoerding to
a first aspect of the present invention, there is provided a projection
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for Irradhigpggeé §H"£h%rggﬁlnet, a lamp house including a light source

therein, and accommodation means for accommodating a light source
at the front of the cabinet, wherein the lamp house is changeable
at the front of the cabinet.

According to a fourth aspect of the present invention,
there is provided a projection apparatus which is comprised of aﬁ
upper cabinet, a lower cabine;, a screen disposed at a front of
the upper cabinet, a mirror disposed inside of a back of the
upper cabinet, a lamp house having an optical source therein,
and accommodation means for eccommodating the lamp house at
the front of the lower cabinet, wherein the lamp house is
changeable at the front of the lower cabinet.

According to a fifth aspect of the present invention,
there is provided a projection apparatus which is comprised of an
upper cabinet, a lower cabinet, a screen disposed at a front of
the upper cabinet, a mirror disposed inside of a back of the
uppexr cabinet, an optical unit having a projection lens and
located at the lower cabinet, an optical unit having a projection
lens and located at the lower cabinet, a lamp house having an
optical source for projecting a light to the optical unit
therein, and lamp house accommodation means for accommodating the

lamp house, located at the front of the lower cabinet, wherein



a rear of a screen, wherein the lanp house is attached to the projection
apparatus so as to becone exchangeable froma front of the projection
appar at us body. According to a second aspect of the present

i nvention, there is provided a projection apparatus which is conprised of
a cabinet, a screen disposed at a front of the cabinet, a |lanp house
having a light source therein, and acconmpdation nmeans for accomodating
the lanp house at the front of the cabinet, wherein the |anmp house is
changeabl e at the front of the cabinet. - According to a
third aspect of the present invention, ®here is provided a projection

appar at us thbi tamp shaamepti b Seamfeablecabi figd ,£ransCoeethdlilepRgedainegt f ront of
the cabinet, a mrror disposed inside of a back of the cabinet, an optical
unit disposed in the caBFﬁEE ,DESCRIBBION (e THEC PRAVENGSS | i ght source
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which is a rear projection apparatus;

FIG. 2 is a front view of a liquid-crystal rear projector
which is a rear projection apparatus according to the present
invention; |

FIG. 3 is a side view of the liquid-crystal rear
projector accoxrding to the present invention:;

FIG. 4 is a perspective view illustrating a light source
portion of the liquid-crystal rear projector according to the
present invention in an exploded fashion;

FIG. 5 ié a perspective view illustrating the light
source portion of the liquid-crystal rear projector according to
the present invention in an enlarged scale; and

FIG. 6 is a perspective view illustrating the light
source portion in an exploded fashion.

DETAILED DESCRIPTION OF THE INVENTION

A rear projection video apparatus, i.e., liquid-crystal
rear projector according to the present invention will
hereinafter be described in detail with reference to the
drawings. In FIGS. 2 through 6, like elements and parts
identical to those of FIG. 1 are marked with the same references
in order to understand the present invention more clearly.

As shown in FIGS. 2 and 3, a liquid-crystal rear

projector 1A comprises an upper cabinet 2A and a lower cabinet



at the front of the cabinet. According to a fourth aspect of the
present invention, there is provided a projection apparatus which is
conprised of an wupper cabinet, a |ower cabinet, a screen disposed at a
front of the upper cabinet, a nmirror disposed inside of a back of the
upper cabinet, a |lanp house having an optical source therein, and
accommodati on neans for accommobdating the | anp house at the front of the
| ower cabinet, wherein the |anp house is changeable at the front of the

| ower cabi net. According to a fifth aspect of the present
invention, there is provided a projecti®n apparatus which is conprised of
an upper éAbi net, a | ower cabinet, a screen di sposed at a front of the

upper cabinet, a %UQ%?Q %%?aliﬁgti ffih%gngf ’-’?"Pﬁfgzud-%%t E??efge F&%&Pﬁcabi net, an

optical unit having a projection |ens oCa BabPnet, an

optical un€bobayiatg thePEEHEC itheReok edvid AN@clkeeRt Al iat atBecheyRlo ¢8RI Net, a
| anp house having an optical source for projecting a IlghP to the optical
unit ther &rme BRFHigAplGouds sbevnninl #LGn3neths Unperacabinaid AA ng dhe

lamp house, LogahGdedlnilE {4 Whed' 1h Nd IS aS WU ShosloLE 1L
circumference. Specifically, the upper cabinet 2A comprises an
upper wall 11, respective side walls 12, a rear wall 13 and a
bottom wall 14. A mirror SA is attached to the inside of.the
rear wall 13 through a base (not shown). '

The lower cabinet 3A is provided with all devices
necessary for the liquid-crystal rear projector 1A except the
picture screen 4A and the mirror 5A disposed on the upper cabinet
2A. An optical unit 7A, for example, having video devices
including an LCD and a driver and a projection lens as main
components is disposed at substantially the center portion of the
lower cabinet 3A. . '

A light source portion 15 and a speaker 16 are disposed
on the front of the lower cabinet 3A at the right-hand side of
the center portion 3A shown in FIG. 2 (right-hand side as seen
from the front in this embodiment). The light source portion 15
and the speaker 16 are covered and hidden with an ornamental
first grille 18a with a number of through-holes defined therein.

' The LCD is such one that is commercially available on the
market as the optical unit 7A including the projection lens and
is able to control color and density of RGB. The driver

comprises a printed circuit board and a plurality of necessary

A



5 the lanp house is changeable at thefront of the | ower cabinet.

BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 is a side view of a

| i quid-crystal rear projector which is a rear projection apparatus;

FIG 2is afront viewof a liquid-crystal rear projector which is a rear
proj ection apparatus according to the present invention; FIG 3
Is a side view of the liquid-crystal rear projector according to the
present invention; FIG 4 is a perspective viewillustrating a

| ight source portion of the liquid-crystal rear projector according to the
present invention in an expl oded fashion; ) FIG 5 is a perspective
vi ew i | | @IeFREPREC APSemPihes mannted gbrthePrértedeciraniitdberydt alTheear

2 et o BRECLIuA blon B GHLpeBHEA o uSBORLuBgg o) o,
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a cagtridge type and can easily be exchanged from the front of

the body of the liquid-crystal rear projector 1A at the unit of

the lamp house with the lamp.

The speaker 16 and an air inlet 17 for cooling the
internal optical unit 7A (see FIG. 3) are disposed on the left-
hand side of the front of the lower cabinet 3A and hidden by a
second grille 18b (serving as an ornamental plate) with a number
of through-~holes defined therein. An air from the air inlet 17
is sent by a fan (not shown) disposed within the liquid-crystal
rear projector 1A to thereby cool the optical unit 7A.

An operator console unit 19 is attached to the front of
the lower cabinet 3A at the position a litﬁle right of the center
portion. Thus, the user is able to operate the liquid-crystal
reaxr projector 1A in various ways by hand or through a remote
commander (not shown). |

As described above, the ornamental first and second
grilles 18a, 18b detachably attached to the front of the liquid-
crystal rear projector 1A hide the light source 15, the speaker
16 and the air inlet 17 ‘to make the appearance of the liquid-
crystal rear projector 1A satisfactory.

Inasmuch as the first and second grilles i8a, 18b are
detached from the front while the liquid-crystal rear projector

1A is not displaced or moved from the installed position, the



A rear projection video apparatus, i.e., liquid-crystal rear projector

according to the present invention will hereinafter be described in detai
with.reference to the drawings. In FIGS. 2 through 6, |ike elenments and
parts identical to those of FIG 1 are nmarked with the sane references in
order to understand the present invention nore .clearly. As shown
in FIGS. 2 and 3, a liquid-crystal rear projector 1A conprises an upper
cabi net 2A and a | ower cabi net 3A The upper cabi net

2A has a rectangular frame portion 10 formed at the front thereof and a
screen 4A is attached to the frane portifn 10. As shown in FIG 3, the
upper cabi neér Zan saefly cedahargieaphe Wwhight issuecptgf ithe i $ghthsadecand

closed,in its  circunferen Speci fical) t he upper cabinet 2A conprises
an upper R@F¥iom 15 8w e'i‘,t%v]é"e:? gt the &t ‘>1/2'“1§tr¥g’r wall 13 and a bottom

wal I 14. A mrror aaAghSwhli@Eied 50 ¢ 1190k dEoRfcd Portion 15 is

disposed right of the front of the lower cabinet 3A of the
liquid-crystal rear projector 1A. The light source portion 15
comprises a light source accommodation portion 20 disposed in the
body of the lower cabinet 3A, a lamp house accommodation portion
21 properly positioned and fixed within the light source
accommodation portion 20, a lamp house 22 having the above-
mentioned high-~brightness electric discharge lamp, a protection
cover 39 having a handling means and the first grille 18a with a
number of through-holes defined therein through which sounds are
passed and an air is sent.

As shown in FIG. 5, the light source accommodation
portion 20 comprises a light source accommodation frame 25 formed
on a frame 24 disposed at the front of the lower cabinet 3A and
the lamp house accommodation portion 21. The lamp house
accommodation portion 21 is attached to the light source
accommodation portion 20 and the frame 24 is disposed at the
front of the lamp house accommodation portion. 21,

As shown in FIG. 5, the light source accommodation frame
25 is of substantially square window and includes at its four
corner; engagement protrusions 26a through 26d serving as not
only reinforcing members but also as guides for guiding the lamp

house 22. -

As shown in FIG. 6, the lamp house accommodation portion



rear wall 13 through a base (not shown). The | ower cabinet 3Ais
provided with all devices necessary for the liquid-crystal rear projector
1A except the picture screen 4A and the mirror 5A di sposed on the upper
cabinet 2A. An optical unit 7A, for exanple, having video devices

i ncluding an LCD and a driver and a projection lens as main conponents is
. di sposed at substantially the center portion of the |ower cabinet 3A

A light source portion 15 and a speaker 16 are di sposed on the front of
the | ower cabinet 3A at the right-hand side of the center portion 3A shown
in FIG 2 (right-hand side as seen frospmthe front in this enbodinment). The

| i ght souRteipost iaosubbtamtnich lillye sgpank drasketanedée e teabdifdwling t h an
ornamental first grille 18a with a nunber of through-hol es defined

therei n. material apdehpersndiagppd-sharehdiighs pabmericidew ¢6ateumesbioa on t he
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board andig pbudtdadhedotonEiteASathy source accommodation portion 20 and a
. number of through-holes 27 of predetermined size defined on the
remaining three side surfaces thereof. Further, the lamp house
accommodation portion 21 has on the end edge of an opening
portion 28 defined a screw hole portion 29 with which the lamp
house 22 is engaged.
As shown in FIG. 5, the light source accommodation
portion 20 accommodates the lamp house accommodation portion 21
at the light source accommodating position of the lower cabinet
3A body and is placed and fixed by fittings disposed on the upper
portion and screws disposed.on the rear, whereafter it is covered
with the frame 24, thus resulting in the light source
accommodation portion 20 being completed.
The lamp house 22 will be described below.
As shown in FIG. 6, the lamp house 22 is of a square
shape similarly to the lamp house accommodation portion 21. The
lamp house 22 comprises a lamp supporting portion 31 composing a
left side in'the accommodating direction and a front side, the
left side and the front side being elongated at a right angle,
the lamp supporting portion 31 made of a heat-insulating materia;
for supporting a lamp 30, a grip portion 32 integrally formed
with the front of the lamp supporting portion 31 by the same

heat-insulating material and a mesh-like lamp cover portion 34

b



7 electronic assenblies nounted on the printed circuit board. The |Iight
source m ght be a high-performance and hi gh-brightness electric discharge
lanp (HID lanp/ 1 00W. The Iight source is of a cartridge type and can
easily be exchanged fromthe front of the body of the liquid-crystal rear
projector 1A at the unit of the lanp house with the | anp. The
speaker 16 and an air inlet 17 for cooling the internal optical unit 7A
(see FIG 3) are disposed on the left- hand side of the front of the | ower
cabi net 3A and hidden by a second grille_18b (serving as an ornanent al
plate) with a nunber of through-holes dgpined therein. An air fromthe air

inlet 17 inad8est Dinetal dRateralals aaunyhslies paght, Wddx,n topeahd tabttonr yst al
rear projector 1A to thereby cool the optical unit T7A | An oper at or
consol e unisurfaces anet gdhngates fite righhianglesy heath haviaghp neymbex &f ¢ he
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through a renpte mRMBRFCsufpHeifgOpbrtion 31 incluifesdaseirbeThilanaowt he
ornanental first and second '

portion 35 for supporting the lamp 30 with the front glass

surface of the lamp 30 being opposed to the outside.

The grib portion 32 includes a screw portion 37
positioned at the front of the lamp house 22, the screw portion
37 having fixing screws 36 at respective sides. How to handle
the lamp 30 is written on the lower portion of the grip portion
32 and a grip 38 is attached to the upper portion of the grip
portion 32. The screws 36 fitted into the screw portions 37 may
be hexagon head screws which cannot be easily detached without a
hexagon head wrench. It is needless to say that the screws 36
are not limited to the above-mentioned hexagon head screws.

The grip 38 is of a substantially semi-circular blind
hole opened in the upper pd:tion and the lower portion positioned
on the upper portion of the position at which how to handle the
lamp 30 is written at the position a little right-hand side from
the center position. Therefore, the user can attach or detach

- the lamp house 22 to and from the lamp house accommodation
portion 21 with the grip 38 by the thumb of right or left hand
inserééd into the grip 38 from the upper direction and the index
finger inserted into the grip 38 from the lower direction while
holding the grip portion 32 by the backs of other fingers at its

position near the position in which how to handle the lamp 30 is

', .



grtlles 18a, 18b detachably attached to the front of the liquid- crystal
rear projector 1A hide the |ight source 15, the speaker 16 and the air
inlet 17 to make the appearance of the liquid- «crystal rear projector 1A
satisfactory. | nasmuch as the first and second grilles 18a, 18b
are detached fromthe front while the liquid-crystal rear projector 1A
I's not displaced or noved fromthe installed position, the

8 user can easily exchange the |ight source of the |light source portion 15
and a filter of the air inlet 17. As shown in FIG 4, the |ight
source portion 15 is disposed right of Xithe front of the |ower cabinet 3A

of the |i@utded! ysbabif o113/, 0kR6! Rberd MoriBCrhd AN ipS A4l GELROEHd %u%&s
conprises a |ight source accommodation portion 20 disposed in the ody of

t he | ower apdbtietindlax &ihgem lamdsétais dirffdgulonfeortheonse 1terieyier |y

posi ti Oneg_hgngr:{;l )%%dw\al.mt}tl hti:lPe t;rhe(:"s_t'.l Iog htt:ht;.S 9 rn%%rs . Also, the grip 38
makes it possible for the user to hold the lamp 30 stably and
urges the user to handle the lamp 30 with care when the user
changes the lamp 30.

As shown in FIG. 6, the protection cover 39 is of a
substantially square shape which comprises a bar-like knob 40
extended across respective lateral grooves and a handling portion
41 located under the knob portion 40 as a handling means in which
how to exchange the lamp 30 is vtitten. The protection cover 39
is engaged with the lamp house accommodation portion 21 after the
lamp house 22 was accommodated in the lamp house accommodation
portion 21. The protection cover 39 arouses the user to the
attention that the lamp 30 generates a heat of high temperature
when the user exchanges the lamp. Theréfore, the user has to
exchange the lamp 30 with great care. Furthermore, how to
exchange the lamp 30 is written on tﬁe handling portion 41 in
order for the user to exchange the lamp 30, and hence the user
can exchange the lamp 30 easily and correctly.

As shown in FIG. 4, the lamp house accommodation portion
21 is disposed in the light source accommodation portion 20 of
the liquid-~crystal rear projector 1A and the lamp house 22 is
inserted into the light source portion 15 from the front and

engaged with the light source portion 15. Concurrently

thérewith, a connector (not shown) disposed on the rear of the



acconmodati on portion 20, a |anp house 22 having the above- nentioned

hi gh-bri ghtness el ectric discharge |anp, a protection cover 39 having a
handl i ng neans and the first grille 18a with a nunber of through-hol es
defined therein through which sounds are passed and an air is sent.

As shown in FIG 5, the light source acconmodation portion 20 conprises a
| i ght source accommobdation frane 25 forned on a frame 24 disposed at the
front of the |ower cabinet 3A and the | anp house acconmodati on portion 21.
The | anp house accommopdation portion 21 is attached to the |ight source
accommodation portion 20 and the frang,24 is disposed at the front of the

I h ' | | , l'i ght
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serving as not only reinforcing menbers but also as guides for guiding the
| anp houd&adpated with lightsfegh the fpmp 3P isherpasgd Houdbeaeebmidsdat i on

portion through the light path window portion 26 (see FIG. 6). The

protection cover 39 is attached to the lamp house 22'on which the
first grille 18a serving as-the ornamental plate is assembled,
thereby the light source portion 15 being completed. As
described above, the lamp house 22 having the lamp 30 for
irradiating the screen with light from the back is formed as the
cartridge type and the user can exchange the lamp house 22 from
the front of the liquid-crystal rear projector 1A,

As described above, the rear projection video apparatus
according to the present invention includes the lamp house having
the light source for irradiaﬁing the screen with light from the
back and this lamp house can be exchanged at the front of the
rear projection video apparatus. Therefore, even when the rear
projection video apparatus is large in size, the user can change
the projection lamp at the‘front of the apparatus without moving
the apparatus from the installed position.

Moreover, since the lamp house has the light source which
is covered with the mesh-like member and includes the grip formed
of the heat-insulating member, the user can safely handle the
lamp which generates a heat of high temperature.

Furthermore, since the protection cover member disposed
at the front of the lamp house includes the handling means for

explaining how to handle the lamp house, it can be instructed



9 21 is of a substantially square basket made -of a heat-insul ating

mat eri al and has a di anond-shaped |ight path window 26 fornmed on the

| eft - hand side surface with respect to the direction in which it is
attached to the light source accommobdation portion 20 and a nunber of

t hr ough- hol es 27 of predeterm ned size defined on the remaining three side
surfaces thereof. Further, the | anp house acconmodation portion 21 has on
the end edge of an opening portion-28 defined a screw hole portion 29 with
which the lanp house 22 is engaged. As shown in FIG 5, the |ight
source accommodation portion 20 accomodates the | anp house acconmodati on
portion Zhatdkhbbé whHdlilreS AVt CExANGAMRAEKe NFtPesht s9Fe Bf dxldBahg¥etnecabi net
3A body and is placed and fixed by fittings disposed on the upper portion
and scr ewsamii.spBhexefare/hdtr earposgdidleatocrallt the veeridttghthor o frane

24, thus resylting in the |ight saurce .accompdation rtion 20 being
compl ot edthe tact "thaty et need tnaid Siepdis PRt damp pelfh a8t As
shown in FIG 6, ghdnd WEBcLIVEE £ prctefied aiddifient GPEHY Thi8htiod O the
| anp house accommodati on portion 21. The |anp house 22 conprises a |anp
support i ngitgonreifenelde contbei agcempanying drawings, it is to be
understood that the invention is not limited to that precise
embodiment and that various changes and modifications could be
effected therein by one skilled in the art without departing from

the spirit or scope of the invention as defined in the appended

claims.



left side in the accommodating direction and a front side, the Ileft side
and the front side being elongated at a right angle, the |anp supporting

por t-i on -insulating material for supporting a lanmp 30, a
grip poflﬂmmgg"ﬂ”mwmﬁy formed with the front of the lanp supporting
portion 31 By the"sane* heat-insulating material and a nesh-like |anp cover

portion 34 10 rmade of a
netal material and whose right, rear, top and bottom surfaces are

el ongated at right angles, each having a nunber of through-holes 33
defined therein. The | anp supgorting portion 31 includes a

circul ar whatovs Qathed®nisgdd for suppor ‘?ng the lanp 30 with the front glass
surface of the lanp 30 being opposed to the outside. The grip
portion 32 includes a screw portion 37 positioned at the front of the | anp

j i i Xin rews 36 at respective
2?3:5 zﬁbm}Pg ﬁ;ﬁgﬁ%pgiéjéﬂlio§7vfﬁgg'L éLEéLué’é%%priaing: P

a lamp house having a light source for irradiating light
from a rear of a screen, wherein said lamp house is attached to
said projection apparatus so as to become exchangeable from a

front of said projection apparatus body.

2. A projection apparatus according to claim 1, wherein
said lamp house has said light source whose cover is formed of a
mesh-like member and includes a grip formed of a heat-insulating

member.

3. A projection apparatus according to claim 1, further
comprising a protection cover member for covering a front of said
lamp house and wherein said prbtection cover member has handling

means for explaining how to handle said lamp house.

4. A projection apparatus comprising:
a cabinet;
a screen disposed at a front of said cabinet;
. a lamp house having a light source therein; accommodation
means for accommodating said lamp house at said front of said
cabinet; wherein said lamp house is changeable at said front of

said cabinet.



the lTanp 30 is witten on.the lower portion of the grip portion 32 and a
grip 38 is-attached to the upper portion of the grip portion 32. The

screws 36 fitt ' MScrew portions 37 may be hexagon head screws

whi ch can““\ ﬁ\m\ ached wi thout a hexagon head wench. It is

needl ess 1i® il the*screws 36 are not linmted to the above-nentioned
hexagon head screws. The grip 38 is of a substantially

sem -circular blind hole opened in the upper portion and the | ower portion
positioned on the upper portion of the position at which how to handl e the
lanp 30 is witten at the position a litgle right-hand side from the
center position.5.Thepebiretianheppaeatwacoaptisingr detach the | anp house
22 to.and fromthe |a house accommobdation portion 21 with the grip 38 by
the thumb of ri gh® r”qg‘éft hand inserted into the grip 38 fromthe upper

i roction while RS noi AR, REDEIRAY BEORMIE BHBERE of “Otner 1 ngers
at its positiors mdarorheigmsiedi dnside Wi ahbacky di saandeabimer] anp 30 is
' an optical unit disposed in said cabinet;
a lamp house including a light source therein:
accommodation means for accommodating said lamp house at said

front of said cabinet; wherein said lamp house is changeable at

said front of said cabinellt.

6. A projection apparatus according to claim 5, wherein

said lamp house has a lamp cover having a plurality of holes.

7. A projection apparatus according to claim 5, wherein
said lamp house has gripping means for removing said lamp house

from said cabinet and/or setting said lamp house into said

cabinet.

8. A projection apparatus according to claim 5, further

comprising a cover disposed at a front side of said lamp house.

9. A projection apparatus according to claim 8, wherein
said cover has handlind means for explaining how to change said

lamp house.

10. A projection apparatus according to claim 4, wherein



written. Specifically, the user holds the grip 38 with the thunb and the
i ndex finger, and it is difficult for the user to hold the grip 38 with

t he rest m | so, the grip 38 nakes it possible for the user
to hold tlmllll ﬂﬁl“ﬂﬂmﬂm and urges the user to handle the lanp 30 with
care whenthé u cshanges the | anp 30. As shown in FIG 6, the
protection cover 39 is of a substantially square shape which conprises a

bar-1ike knob 40 extended across respective |ateral grooves and a handling
portion 41 |ocated under the knob portibh 40 as a handling nmeans in which

how t o exgRaR0eakd1cuBBPRAY d SLaMp b8y HAVA NG’ At BE+411 t40¥er nefes.i S engaged

with the | anp house acconmopdati on portion 21 after the |anp house 22 was
accomodated in the | anp house accommobdation portion 21. The protection

cover 39 arouses the user to the attention tha t he lﬁg 3? nerates a
heat of high tenperafuPECISHiEPn REPATRTUS ATIRTER gttrﬁaclngﬁ T &f‘e t he

user has tQ;4€ h aéq:)j r r
exchange tsh Ig%l};}g%gﬁlltse \i/nivardlst r?gl \é‘th@aﬂ eﬁ%ﬁ %;"g‘é’?ﬁloénﬂ?l@ﬂﬁﬁ 1ur er for
the user tfromxsapdgaatinet! ang/ad, semtdnbesmm tlampuheuse daitoexah@nge the | anmp

30 easily and correctly.
cabinet.

12. A projection apparatus according to claim 4, further

comprisihg a cover disposed at a front side of said lamp house.

13. A projection apparatus according to claim 12, wherein
said cover has handling means for explaining how to change said

lamp house.

14. A projection apparatus comprising:

an upper cabinet;

a lower cabinet;

a screen disposed at a front of said upper cabinet;

a mirror disposed inside of a back of said upper cabinet;

a lamp house having an optical source therein; and

accommodation means for accommodating said lamp house at
said front of.said lower cabinet, wherein said lamp house is

changeable at said front of said lower cabinet.

15. A projection apparatus according to claim 14, wherein

said lamp house has a lamp cover having a plurality of holes.



As shown in-FI-G. 4, the |lanp house accommodation portion 21 is disposed in
the-light rce accommodati on portion 20 of the liquid-crystal rear
proj-ectormm‘ ‘m house 22 is inserted into the |ight source
portion 1 M” land engaged with the light source portion 15.
Concurrently t Her &wi §h, connector (not shown) disposed on the rear of

t he 12 | anp house 22 for

energi zing the lanp 30 is connected to the body of the liquid-crystal rear
projector 1A. Then, a lens surface irradiated with light fromthe lanp 30
I's opposed to the outside through the light path w ndow portion 26 (see

FIG 6). The pro6echimmjeceeon dppararibasbescding k6 ERaTm hays@nazeon Whi ch
the first grille 18a serving as the ornanental plate is assenbl ed,
t hereby t#Hd i1GMP Bowsedqfort Hshpa@q)@rqqg%éwmmassau@sl@mpbwuaeove

the | anp @add R a for...irradiatin he screen mn h Iight
fromthe %g%i FS fogﬁgggggnﬁﬁk QRH;%% setting saléilam% Louse into &
lower cabinet.

17. A projection apparatus according to claim 14, further

comprising a cover disposed at a front of said lamp house.

18. A projgction apparatus according to claim 17, wherein
said cover has a handling means for explaining how to change said

lamp house.

19. A projection apparatus comprising:
an upper cabinet;

a lower cabinet;

a screen disposed at a front of said upper cabinet;
a mirror disposed inside of a back of said upper cabinet;
an optical unit having a projection lens and located at

said lower cabinet;

an opticallunit having a projection lens. and located at
said lower cabinet;

a lamp house having an optical source for projecting a
light to said optical unit therein; and

lamp house accommodation means_for accommodating said lap.
house, located at said front of said lower cabinet, wherein said

lamp house is changeable at said front of said lower cabinet.



cartridge type and the-user can exchange the |anp house 22 from the front

of the |1 g r projector 1A As descri bed above, the
rear proj m”mmwmgwiﬁr atus according to the present invention

i ncl udes the ¢anp ving the light source for irradiating the screen
with light fromthe back and this |anp house can be exchanged at the front
of the rear projection video apparatus. Therefore, even when the rear

proj ection video apparatus is large in si é? t he user can change the
projection lamp at,the front of the a ratus wit hout vi,ng, . the appar at us
fromthe install ed? _ 'ogl P!rSH‘?cu‘m °ppfggg?’é&f’é’r°,rdi'aﬂcfe° {‘Tﬁliréil“aﬁ?)' _ éghas
the |ight seiicceampikdusd hasOx eldb Wokbr! ReviRs - Eu&&m@%& R&tkd .NCl udes
the grip formed of the heat-insulating nmenber, the user "can safely handl e

the |anmp which generates a heat of high tenperature. Furt hernore,

since the protecti over .nmenper di sposed at the front of the |l anp house
i ncl udes t he handl?ﬂgc"m?éﬁée‘f’g&n é‘PpPgPﬁ%ga‘Tﬁ%#th%ﬁmcﬁléiP‘hé% dherebnse,

it can be igwid YahBihouse has a gripping means for removing said lamp house

from said lower cabinet and/or setting said lamp house into said

lower cabinet.

22. A projection apparatus écco;ding to claim 19, further

comprising a cover disposed at a front side of said lamﬁ house.

23. A projection apparatus according to claim 22, wherein

said cover has a handling means for explaining how to change said

lamp house.

24. A projection apparatus according to claim 19, further
comprising two speakers respectively located at a right angle and

a left side of said lower cabinet.

25. A projection apparatus according to claim 19,
further comprising a grille cover for covering said lamp house,

located at the front of said lower cabinet.



13-that those who are not skilled in the art can safely exchange the | anp.
Therefore, it is possible to call the user's attention to the fact that
the user should exchange the |lanp with care. Havi ng described a
préferred enbodi nent of the invention wth reference to the acconpanying
drawings, it is to be wunderstood that the invention is not limted to that
preci se enbodi nent and that various changes and nodifications could be
effected therein by one skilled in the art w thout departing from the
spirit or scope of the invention as defined in the appended clains.

What is clainmed is: 14 19 1. A projection video
apparatus conprising: PROJECTION APPARATUS
ABSTRACT

A light source for use in a liquid-crystal rear projector
serving as a projection apparatus can be changed from a front to
thereby improve a performance of the apparatus. The liquid-
crystal rear projector serving as the projection apparatus
includes a light source accommodating portion provided at a front
for accommodating therein a lamp house having a lamp light
source, the lamp house being of a cartridge type accommodated in
the light source accommodating portion, and a handling portion
disposed at a front of the accommédatgd lamp house for explaining

how to exchange the lamp house.

Figure 2
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a lanmp house having a light source for irradiating light froma rear of a
screen, wherein said |lanp house is attached to said projection apparatus
so as to becone exchangeable froma front of said projection apparatus
body. 2. A projection apparatus according to claim1l1, wherein
said | anp house has said |ight source whose cover is forned of a nesh-Ilike
menber and.includes a grip fornmed of a heat-insulating nenber

3. A projection apparatus according td/flaim1, further conprising a
protection cover nenber for covering a front of said |anp house and
wherein said protection cover nenber has handling neans for explaining how
to handl e said | anp house. 4. A projection apparatus conprising:
a cabi net; _ a screen di sposed at a front of said cabinet;

a |l anp house having a light source therein;, accommodation neans for
accommodating said | anp hQuse at said front of said cabinet; wherein said
| anp house is changeabl e ﬁazg'frqﬁt of said cabinet.
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15 - 5. A projection apparatus conprising: a cabi net;

a screen disposed at a front of said cabinet; ' a mrror disposed
i nside of a back of said cabinet; an optical unit disposed in said
cabi net ; a lanmp house including a |ight source therein

accomodati on neans for accommodating said | anp house at said front of
sai d cabinet; wherein said | anp house is changeable at said front of said
cabinel It 6. A projectiomppparatus according to claimb5,
wherein said |anp house has a | anp cover having a plurality of hol es.

7. A projection apparatus according to claim5, wherein said |anp house
has gri ppi ng neans for renoving said | anp house

FIG. 2
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fromsaid cabinet and/or setting said | anp house into said
8. A projection apparatus according to claimb5, further
di sposed at a front side of said | anp house.
apparatus according to claim@8, wherein said cover
expl ai ning how to change said |anp house.
apparatus according to claim4, wherei

16 said | anp house has a | anp coverlugk%g a plurality of holes
11. A projection apparatus according to claim4, wherein said | anp house

has gripping neans for renoving said | anp house from said cabinet and/or
setting said | anp house into said

cabi net .
conprising a cover

9. A projection

has handl i ng neans for
10. A projection

FIG. 3
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cabirnet . 12. A projection apparatus according to claim4,
further conprising a cover disposed at a front side aof said | anp house.
13. A projection apparatus according to claim 12, wherein said cover has
handl i ng neans for explaining howto change said |anp house.

14. A projection apparatus conprising an upper cabi net;

a | ower cabi net; a screen digﬁgsed at a front of said upper
cabi net ; a 'yr di sposed i nside of a back of said upper cabinet;
a |l anp house havingfgh omaimﬂ ource therein; and acconmodat i on

means for accommodating said | anp house at said front of said | ower
cabi net, wherein said | anp house is changeable at said front of said | ower

cabi net . 15~ A projection apparatus according to claim 14,
wherein said | anp hoqsqéﬁgs_a_Lann cover having a plurality of holes.
: N 1A
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17 = 16. A projection apparatus according to claim 14, wherein said
| anp house has a gripping neans for renoving said | anp house fromsaid

| ower cabinet and/or setting said |lanp house into said |ower cabinet.

17. A projection apparatus according to claim214, further conprising a

cover disposed at a front of said | anp house. 18. A projection
apparatus according to claim17; wherein said cover has a handling neans
for explaining how to change said | aBpgéhouse. 19. A projection
apparatus conpri sing: an upper cabi net; a | ower cabi net;

a screen disposed at a front of said upper cabinet;

FIG. 5
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a m.rror disposed inside of a back of said upper cabinet; an
optical unit having a projection lens and |located at said | ower cabinet;
an eptical unit having a projection |lens and |ocated at said | ower

cabi net; a |l anp house having an optical source for projecting a
light to said optical unit therein; and | anp house accommopdati on
means fer accomodating said lap. hoys | ocated at said front of said

| ower cabinet, whesejn id Jlanmp house Is changeable at said front of said
| ower cabi net. Ff 7 (;i C; _ 18 20. A
proj ection apparatus according to claim19, wherein said | anp house has a

| anp cover having a plurality of holes. 21. A projection

appar at us accordi ng tf cl-aim 19, whereingtsaid | anp house has a gripping
means for renoving Sﬁid | anp house fronrsaid | ower cabinet and/or setting
sai d | anp house into}sai d27 ower abine%{




22. jecti [ QG 1. 96 idrg2lgir t her conprising .a
co posed%@g%@P@? saipcll | anp house. 23. A

pr on apparatus according to fclaim22, wherein said cover has a

N
S

i ] T f I oli Tl Ilg iIUVV U (.,ilolllgb bcli d IfollllJ hUUDU.
AT‘; Q&qupﬁg&%‘qg according to claim19, further conprising two

Epeakers respectively located at a right angle and a left side of said

ower prOPECEION APPARATUS25. A projection apparatus according to claim 19,
turther conprising a grille cover for covering said | anp house, |ocated at

the f}f\(ﬁrg]ht soofurcseaflo%;j uéeol\ﬁ%rliq%ﬁfgc':rg&%l' rear projector (1) serving as a projection apparatus can
be changed from a front to thereby improve a performance of the apparatus. The liquid-crystal
rear projector serving as the projection apparatus includes a light source accommodating
portion (15) provided at a front for accommodating therein a lamp house (22) having a lamp

- light source, the lamp house (22) being of a cartridge type accommodated in the light source
accommodating portion (15), and a handling portion disposed at a front of the accommodated
lamp house (22) for explaining how to exchange the lamp house.

Figure 2.
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